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Quino(2)monomethine-, carbo-, mero-, dimero-, and rhodacyanines,
as well as styryl dyes containing 4-methyl-8-phenyl- and 4, 6-diphenl-
pyrazolof4, 5-djthiazoles groupings are prepared. Study of the colors

of the synthesized dyes, showed that dyes containing a pyrazolo[4,
5-dJmoiety to be considerably more deeply colored, than the cor-
responding benzothiazole derivatives.

It was previously [1] shown that treatment of 2,4-
dimethyl-6 -phenyl- and 2~methyl-4, 6-diphenylpyrazo-
lo[4, 5~d]thiazoles with alkylating agents gives quater-
nary salts of potential interest as starting materials
for preparing various polymethine dyes.

To synthesize a symmetrical carbocyanine derived
from 4-methyl-6~-phenylpyrazolo[4, 5~djthiazole, an
attempt was made to condense a quaternary salt of the
base with ethyl orthoformate in pyridine [2] or nitro-
benzene (see e.g. [3]). However, it did not prove pos-
sible to obtain that particular dye in that way. It
was synthesized by reacting the ethylperchlorate of
2, 4-dimethyl-6-phenylpyrazolo{4, 5-djthiazole with
ethyl orthoformate in acetic anhydride, followed by
condensation of the resultant ethylperchlorate of the
2-8-ethoxyvinyl derivative (cf. [4]) with a quaternary
salt of the 2~methyl substitution product of the same
base in acetic anhydride, in the presence of triethyl-
amine. Heating 2-8-acetanilinovinylbenzothiazole
ethiodide with a quaternary salt of 2,4-dimethyl-6-
phenyl- or 2~-methyl-4, 6-diphenylpyrazolo[4,5-d]-
thiazole in pyridine-acetic anhydride, or acetic anhy-
dride plus triethylamine (cf. [5]) gave unsymmetrical
carbocyanines. The corresponding meso-methyl and
-ethyl substituted dyes were obtained by condensing
ethylethyl sulfates of the base with chloroethylates of
2-g -chloropropenyl- and ~butenylbenzothiazoles in
dry ethanol in the presence of triethylamine (cf. [6]).

To synthesize a pyrazolothiazolodimethylmerocy-
anine, a quaternary salt of 2, 4-dimethyl-6-phenyl-
or 2-methyl-4, 6-diphenylpyrazolo[4, 5-d}thiazole was
condensed with 3 -ethyl-5-acetanilinomethylenerho-
danine in dry ethanol in the presence of triethylamine
(cf. [7]). It was shown that when the 5-chloromethyl-
ene derivative was used in place of the 3-ethyl-5-
acetanilinomethylenerhodanine (cf. [8]), the yield of
dye was considerably raised. In addition a conven-
ient method of preparing dimethinemerocyanines
was reaction of the ethylperchlorate of g -ethoxyvinyl
derivatives of the bases with 3 ~ethylrhodanine, which
was effected in acetic anhydride in the presence of
triethylamine.

When 2-3 -anilinovinyl-4-methyl-6 -phenylpyrazolo
[4, 5-d}thiazole methiodide was condensed with 3~
ethyl-5-ethylidene- or 5-o-ethoxyenthylidenerho~
danine in acetic anhydride plus triethylamine (cf.

[9]), tetramethinemerocyanines were obtained.
Rhodacyanine and dimerocyanine syntheses were
effected by heating a quaternary salt of an a-dimethyl-
mercapto derivative of pyrazolo{4, 5-dj-thiazolodi-
methinemerocyanine with the ethylethyl sulfate of 2-
methyl-4, 5-diphenylthiazole or 3-butylrhodanine in

pyridine (cf., e.g., [10]), respectively.

Styryl and quino(2)monomethinecyanine dyes were
obtained respectively by reacting a quaternary salt of
2, 4-dimethyl-6-phenylpyrazolo{4,5-d]thiazole with p-
dimethylaminobenzaldehyde or 2-ethylmercaptoqui-
noline ethiodide, in acetic anhydride or dry ethanol
and triethylamine.

Tables 1 and 2 give the positions of the absorption
maxima of carbocyanine and merocyanine dyes, and
for comparison those of the corresponding benzo-
thiazole derivative dyes (measurements were made
with a SF-2M spectrophotometer).

The data of Tables 1 and 2 show that on passing
from a dye with a benzothiazole group, to the cor-
responding pyrazolo[4, 5-d]thiazolo compound the ab-
sorption maximum is displaced towards the longwave
region of the spectrum. The hypsochromic shift of
the absorption maximum on introducing a methyl or
ethyl group at the meso position in the polymethine
chain of pyrazolo[4, 5-d]thiazolothiacarbocyanine, is
of the same order, as for thiacarbocyanine (Table 1).

The hypsochromic shift of the absorption maxima
of 4-methyl-6-phenylpyrazolo[4,5-d]thiazolodimethi-
nemerocyanine, as calculated from the absorption
maxima of the corresponding oxanine and carbocya-
nine dyes, (Table 2), is almost the same as the shift
for the corresponding dye containing a benzothiazole
group, indicating that the basicities of the 4-methyl-
6-phenylpyrazolo[4, 5~d]thiazole and benzothiazole
groups are about the same. Actually the value of A (the
concentration of hydrochloric acid, mole/l, bringing
about shift, in 1. 107 M solution in 57% ethanol, to
the diacid salt) found for the diethylate of the symme-
trical carbocyanine, a derivative of 4-methyl-6-
phenylpyrazolo[4, 5-d]-thiazole, was 2.2 compared
with 2.8 for the corresponding dye containing a benzo-
thiazole group instead.

EXPERIMENTAL

2-8 ~anilinovinyl-4-methyl-6-phenylpyrazolo[4, 5-d]-
thiazole ethiodide (I). 1 g (0.003 mole) 2, 4-dimethyl-6-
phenylpyrazolo[4, 5-d]thiazole ethiodide, 0.4 g (0.003
mole) orthoformic ester, and 0.24 g (0.003 mole)
aniline were heated together for 1 hr at 100° C. The
resultant crystalline mass was heated with 1 mldry
acetone, the solid filtered off, and washed with
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Table 1. Absorption Maxima in Ethanol (in my) of Dyes I‘ fA-cn=c—cu= ;I‘

|
C,H,

(':2H5 X~
A
z
H CH, C:H;
4-Methyl-6-phenylpyrazolo[4, 5-d]thiazole* 558 — —
Benzothiazole 55811] 5430121 | 54703]
4-Methyl-6-phenylpyrazolo[4, 5-dJthiazole 569 556 561
4, 6-Diphenylpyrazolo-[4, 5-d]Jthiazole 573 558
*Z') 4-methyl-6-phenylpyrazolo[4, 5-d] thiazole, in the other examples it was benzothiazole.
= ?
Table 2. Absorption Maxima and Hypsochromic, l ;)=CH —(CH=CH),,—C=—F
Shifts of the Dyes, in Ethanol IC H 04Q\s
275 (llzﬂ,c_
z n A hmaze Ak, my
my
4-Methyl-6-phenylpyrazolo[4, 5-d]thiazole 0 H 538 25,0
Benzothiazole 0 H 524 [14] 26[14]
4, 6-Diphenylpyrazolo[4, 5-dJthiazole 0 H 538
4-Methyl-6-phenylpyrazolo[4, 5-d]Jthiazole l H 624
4-Methyl-6-phenylpyrazolo[4, 5-dTthiazole 1 CoHs 623
Benzothiazole ! H 6070151
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acetone. Yield 0.47 g (33.5%), mp 207°~208° C, yellow
needles (ex EtOH) mp 208°~209° C. Found: N 11.48%.
11.27%. Calculated for CyHyIN,S: N 11.48%.

Dyes (Table 3). The monomethinecyanine II was
synthesized by heating together at 125° C for 15 min
0.001 mole 2, 4-dimethyl-8-phenylpyrazolo[4, 5-d]~
thiazole and 0.001 mole 2,4-dimethyl-6-phenylpyra-
zolo[4,5~-d]thiazole and 0.001 mole diethyl sulfate,
and then condensing the resultant salt with 0.001 mole
2-ethylmercaptoquinoline ethiodide in 3 m! EtOH, in
the presence of 0.002 mole Et;N. The symmetrical
cabocyanine III was prepared by heating together at
140° C, for 1hr, 0.001 mole of the base ethylperchlor-
ate, 0.002 mole orthoformic ester, and 1 ml Ac,O0,
then condensing the resultant product, without first
isolating it, with quaternary salt of the same base in
5 ml Ac,0 in the presence of 0.004 mole Et;N, by
heating the compounds together for 5 min on a boiling
water-bath. The unsymmetrical carbocyanines IV~
VIII were synthesized by heating together for 510
min, at 100° C, 0.001 mole 2, 4-dimethyl-6-phenyl-
or 2-methyl-4, 6-diphenylpyrazolo[4, 5-d]thiazole
ethylethylsulfate, 0.001 mole 2-3-anilinovinylbenzo-
thiazole ethyltosylate or 2-8~chloropropenyl- and
-butenylbenzothiazole methochloride respectively,
in 3 ml EtOH or 2 ml EtOH or 2 ml Ac,O and 0.002
mole Et3N. Dimethinemerocyanines IX-X were ob-
tained by condensing 0.001 mole base quaternary
salt with 0.001 mole 5~chloromethyl-3 ~ethylrhodanine
or 0.001 mole ethylperchlorate of the g -ethoxyvinyl
derivatives of the bases with 0.001 mole 3-ethyl-
rhodanine in 2 ml Ac,0 and 0.006 mole Et3N by
heating together on a boiling water-bath for 5-10
min, Tetramethinemerocyanines XI-XII were syn-
thesized by reacting 0.005 mole I with 0.005 mole
3-ethyl-5-ethylidene~ or 5-a-ethoxyethylidenerho-
danine in 3 ml AgO with 0.002 mole Ef3N, at 100°
C. Rhodacyanine XIII and dimerocyanine XIV were
prepared by heating 0.001 mole dimethinemero-
cyanine IX with 0,002 mole Me;SOqfor 15 min at 125°C,
then condensing the resultant product with 0.001 mole
ethylsulfate of 2-methyl-4, 5~-diphenylthiazole or of
3 -butylrhodanine respectively, in 3 ml pyridine, for
20—45 min at 130° C. The styryl dye XV was synthe-
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sized by heating 0.0007 mole 2, 4-dimethyl-6-phenyl-
pyrazolo[4, 5-djthiazole with 0.0007 mole p-dimethyl~
aminobenzaldehyde in 2 ml Ac,O for 40 min at 120°
C.

All the dyes were purified by recrystallizing from
EtOH.
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