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Synthesis and Electronic Absorption Spectra of Some
Five-membered Bisheterocyclic Polymethine Cyanine Dyes
Reda Mahmoud Abd El-Aal
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3,5-Dimethyl-1-phenyl-1H-pyrazolo[4,3-d]oxazole 5 was prepared and used as starting material in the synthesis of some
new polymethine cyanine dyes incorporating a bisheterocyclic system.

Polymethine cyanine dyes1 including mono-, di- and tri-
methine types have found various applications as photo-
graphic sensitisers for both colour and black and white films2

and textile dyes.3 They are also useful as photosensitisers in
blue green light4–6 and as analytical reagents.7

In the present paper, a new synthesis of 3,5-dimethyl-
1-phenyl-1H-pyrazolo[4,3-d]oxazole 5 is developed and con-
firmed by the interaction between 4-bromo-3-methyl-
1-phenyl-1,4-dihydropyrazol-5-one (3ak3b)8 and/or 4-
bromo-5-chloro-3-methyl-1-phenylpyrazole 4 with pyridine
as catalyst and ethanol as solvents, Scheme 1.

Selective oxidation of 5 with an equi- or bi-molar ratio of
SeO2

17 in boiling 1,4-dioxane afforded the corresponding
3 - m e t h y l - 1 - p h e n y l - 1 H- p y r a z o l o [ 4 , 3 - d] o x a z o l e - 5 - c a r b a l d e -
hyde 6 or its 3,5-dicarbaldehyde 7, respectively. The 1H NMR
spectra of the aldehydes 6 and 7 show characteristic absorp-

tions at d 10.2 and 10.0, respectively, for the CHO groups and
other signals which, along with the IR spectra, are presented
in Table 4 (full text).

The condensation of compounds 6 and 7 with 2(4)-methyl-
substituted heterocyclic quaternary salts (equi- or bi-molar)
in refluxing ethanol in the presence of piperidine as catalyst
afforded the corresponding asymmetric 3-methyl-1-phenyl-
1H-pyrazolo[4,3-d]oxazol-5-yl [2(4)]-dimethine (8a–c) and
symmetric 1-phenyl-1H-pyrazolo[4,3-d]oxazole-3,5-diyl [2(4)]-
bis(dimethine) cyanine dyes (9a–c), Scheme 3.

Quaternisation of 3,5-dimethyl-1-phenyl-1H-pyrazolo[4,3-
d]oxazole 5 using iodoethane afforded the corresponding
b i s q u a t e r n a r y - 2 , 4 - d i e t h y l - 3 , 5 - d i m e t h y l - 1 - p h e n y l - 1 H- p y r a -
zolo[4,3-d]oxazole-2,4-diium bis(iodide) 10. Interaction of 10
with 1-methyl-pyridinium (-quinolinium or -isoquinolinium)
iodide (equi- or bi-molar) afforded the corresponding asym-
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metric and symmetric monomethine cyanines 11a–c and
12a–c, Scheme 4.

Treatment of 10 with ethyl orthoformate (equi- or bi-
molar) in the presence of piperidine afforded compounds 13
and 14 respectively. These compounds are key intermediates
in the synthesis of asymmetric and symmetric trimethine
cyanine dyes 15a–c and 16a–c via condensation with
2(4)-methyl-substituted heterocyclic quaternary salts (equi-
or bi-molar).

The electronic absorption spectra of the asymmetric and
symmetric dimethine (8a–c, 9a–c), monomethine (11a–c,
12a–c) and trimethine (15a–c, 16a–c) cyanine dyes in 95%
ethanol were dependent on the nature of the heterocyclic
quaternary salts (A) and on the type of cyanine molecules, i.e.
whether asymmetric or symmetric. The structures of all new
compounds were confirmed by elemental analysis as well as
by IR and 1H NMR spectral data.

I am grateful to Professor Dr A. I. M. Koraiem, Professor
of organic chemistry, Aswan-Faculty of Science, for his help
and guidance in the preparation of the manuscript.
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