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Dimethin and Tetramethin Merocyanines Derived from
Thiazolones

P. C. Rath, P. B. Tripathy, and M. K. Rout

Praparations of dimethin and t.gtrnmel.hin merocyanines from the fixed acidic nucleus 2.-benzylthio-thi-
azolone, and various variable basie nuclei, like quinoline-4, quinoline-2, pyridine-2 pyridh':e-4 henzoxasole,
benzothinzole, and 4-pheny] -2-methylthiazole, are described. ) ' '

With the help of the absurption data, cortain generalinstions on the influence

of structural cha
abeorption and the relative acidity of the thiszolone nucleus have heen made. e o

The photographic senritising properties of these dyes have aluo been studied.

The present work doscribes tho preparation of dimethin and tetramethin
merocyanines derived from the fixed acidic nucleus, 2-benzylthio-thiazolone, and various
variable basic nuclei like quinoline-4, fuinoline-2, benzothiazole, henzoxazole,-ete.

The dimethin merocyanines were prepared by condensing the ethoxymethylene
derivative of 2-benzylthio-thiazolone with various heterocyclic compounds in absolute
ethanol in presence of triethylamine.

The ethnxymethylene intermediate was prepared by the reaction of the N-dithiocar-
babenzyloxyglycine with ethyl orthoformate in acetic anhydride.

The tetramethin merocyanines were prepared by condensing methoxyallylidene
derivative of 2-benzylthio-thiazolone with various heteroeyclic nuclei in absolute
ethanol in presence of triethylamine.

The methoxyallylidene derivatives of thiazulone was prepared by the raa.cf.ion of
N-dithiocarbobenzyloxyglycine with 1,3,3-trimethoxypropene in acetic aithydride.

The dimethin and tetramethin merocyanines conform to structure (I).
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n =1 (dimethin),
n =2 (tetramethin).

The sensitising properties of the merocyanines prepared he.we been stud.ied.ﬂ'f_l;?
results of sensitisation studies indicate that most of the merocyanines c}em?ed- lt)'rom v ;se
golone sensitise a silver-bromo-jodide paper, the range of maximum sensitisation bemg
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to the region of maximum absorption of the dye concerned (Fig, 1, No. 1,2,3,4), It was
observed that the merocyanines, containing the basic nuclei pyridine-4, pyridine-2, are poor-
sensitisers. The most powerful sensitisers among the dimethin and tetramethin merocyanines
derived from 2-benzylthio-thinzolone are those derived from quinoline-4, Lenzothiazole,
and 4-phenylthiazole,

1 2 3 4 B

FIG. 1

The relative acidity of the thinzolone nucleus, as compared to rhodanine and
thiochydantsin, has also been evaluated with the help of the “Deviationfactor”. Brooker!
has postulated that in a series of merocyanines, containing the same basic nucleus, the
doviation will be highest for the least acidic nucleus and as the acidity is increased, th
deviation is correspondingly increased. Deviation is considered as the differonce between
the absorption maximum of the dye concerned and the mean value of the absorption maxi-
mum of the corresponding symmetrical cyanine and oxonol. Deviation is calculated as
illustrated here by taking the case of the merocyanines derived from 2-methylbenzothiazole
and the acidic nacleus, 2-benzylthio*thiazolone. The absorption maximum of the sym-
metrical cyanine, dorived from benzothiazole (II), is 565mp and that of the oxonol

derived from 2-benzylthio-thiazolone (III) is 520myu. The merocyanine (I), composed of
both the nuelei, howaver absorbs at 520 myp. Deviation is therefore 22.6 mu.
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1. J. Amer. Ghem. Soc., 1951, 73, 5332,
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Asalready reported?, the deviations of merocyanines, derived from the basic nucleus
2. methylbenzothiazole and the acidic nuclei rhodarine and thivhydantoin, are 33.5 mpand
#7.5 mp respectively, Theleastdeviation in the case of thiazolone nueleus shows that thi-
az>lone is more acidic than rhodanine, which in turn is more acidic than thiohydantoin,

The higher acidity of the thiaznlone nucleus, as compared to rhodanine and thiovhydan-
tain, can also bearrived at by way of resonance theory?.

EXPERIMENTAL

N-Dithiocarbobenzyloryglycine was prepared by the method of Aubert el al.4 with
slight modifications from glycine (15g.), ('S, (15.24.),and KOH (22.4g.) in water (50 ml).
It was crystallised from ethanol. m.p. 132°, yield 652,

4-Ethoxymethylene-2-benzylthio-thiazolone was prepared by the method of Knott?
with slight modifications from N-dithioearbohenzyloxyglycine (2.0 g.), acetic anhydride
(10 ml), and ethyl orthoformate (3.5 ml).

Dimethin Merocyanines—Equimolecular guantities of the preceding compound
and the quaternary heterocyclic compound were dissolved in minimurm amount of absolute
ethanol. After addition of an equimolecular quantity of triethylamine, the reaction mixture
was heated ‘for 5 to 10 min. on a steam bath. The solvent was removed by distillation
when & pasty mass was deposited, which sulidified on keeping in contact with methanol.
It was finally crystallised from ethanol. The analytical data and properties of these
dimethin merocyaninres are recorded in Table I,

TABLE I

CH,
|
N— ,=CH—-CH=C—N
I B
CeH,.CH,—S—C l_ 0 o
\g/
Nucleus A. Nucleus B.
Benzylthio-thiazolone. Variable basic nuclei,
Nature of B, Yield. M. Amax-. %% Carbon. % Hydrogen.
Found, Regqd. Found. Reqd.
-‘;:nlan.zole 35% 178° 490 m{d 63.20 63.15 1.12 4.21
Q nzothiazole 19 186° 530 80.48 60.61 4.12 4.04
eioine-2 43 143° 549 87.48 67.58 1.72 181
p ".':."“"“ 35 200° (d) 502 67.38 67.58 4.59 4.01
ehinmagy 62 181° 510 63.42 03.52 4.81 4.70
yridine-¢ 45 218° (d) 332 63.41 63.52 1584 4.70

N.B. (d) denotes decompasition.

2. Rout e! al., this Jowurnal, 1960, 37, 613.
3. Rout et al., ibid., 1039, 36, 025,

4. J. Chem. Soc., 1951, 2188,

5. Ibid., 1954, 1485,
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4-Methozyallylidene-2-benzylthio-thiazoline was obtained by refluxing N-dithio-
carbobenzyloxyglycine (2.0 g.), acetic anhydride (10 ml), and 1,3,3-trimethoxypropene’
(4 ml) in an oil bath at 130° for 30 min. Removal of the solvents resulted in deposition of
an oil. This was washed soveral times with light petroleum (40-60°) and finally a brown
solid was obtained, which was used directly for the synthesia of the dye; m.p. 75°,
yield 45625,

Tetramethin Merocyanines—Equimolecular quantitios of the preceding compound
and the quaternary heterocyclie compound were dissolved in minimum amount of absolute
cthanol. After addition of an equimolecular quantity of triethylamine, the reaction
mixture waa heated for 10 to 15 min. in a steam bath. On removal of the solvent by
distillation, a pasty mass was deposited, which solidified on keeping in contact with metha-
nol. It was finally crystallised from ethanol. The analytleal dats and propertios of the
tetramethin merocyanines are recorded in Table TI.

TABLE 1L
CH,
hA ¢ B
CGHS‘CH!I—S - = 0 cumt?”
\g/
% Carbon, % Hydrogen,
Nature of B, Yield. M.P. Amaz. Found. Reqil. Found, Reqd,
Benzothiazole 329, 198° 025 mp. 02.50 62.56 3.98 4.26
Benzoxazole 65 207° (d) 500 85.20 65.03 4,22 443
Quinoline-2 45 164° 650 69.11 a9.23 472 181
Quinoline-4 45 201° (d) 685 49.18 09.23 4.1 4.81
Pyridine-2 50 178° 805 60.47 63.567 471 492
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