
[Jour. lmliaa Chem. Soc., Vol. 41, No. 2, 1964] 

Dhnethin and Tet thi M rame a erocyanines Derived from 
Thiazoloaes 

P. C. B.ath, P. B. Tripat.b.:r, and M. K. Rout 

Pra:e3.r&tiona of dimet.hiu ami tetramethin menocyaninUB from the &•ed acid1•0 nucl-·a 2 be It'"" th" 
1 1 _ • • • _ • _ _ ~u"o • nzy .. 10· I• 

azo one, am var1oua var1able baaJc nuclei, hka "'"nolme-.f. quiJJol;ft. 2 pyr"1dm" e 2 y "d" ~ b 1 -a- , ... ...,. • · • P: ra me-... , enzo.auo e 
benr.c)thia.zc)le, and .f.-phcmyl -2-methylthin.zole, are dt'IK"ribed. ' 

Wit-h the help of the 11b11urption data, certAin gnneraliMtinna on tho influence of atructural changes on 
absorption and the relative a<.'idity ofthe tluazolono nucleus have been made. 

Tlto piLc)t<Jgraphic llellAiti~ing propert.jea of thellll dyea ha.ve aiHo lK-en studied. 

Tho present work dosrribc11 tho preparation of dimethin o.nd tctramethin 
merocyanines dcri\·ed from the :fixtd acidic nuclouA, 2-benzylthio-thio.zolone, and vo.rious 
variable basic nuclei like quinnlino-4, quinolinc-2, benzothiazole, benzoxazole,--etc. 

Tho dimothin merocyanines were prepared by condensing the ethoxymethylene 
derivath·o of 2-bcnzylthio-thiazolone with various heterocyclic compounds in absolute 
ethanol in presence of triethylamine. 

The ethoxymcthyleneintermediatc was prepared by thcrcaction oftbei\'"-d.ithiocar
b:>benzyloxyglycine with ethyl orthoformato in acetic anhydride. 

The tetramethin merocyanines wero prepared by condensing methoxyallylidme 
derivative of 2-benzylthio-thia.zolono with various heterocyclic nuclei in absolute 
ethanol in prosonce of triethylamine. 

Tho methoxyallylidene derivatives of thiazulono was prepo.red. by the reaction of 
1/-dithiocarbobenzyloxyglycine with I ,3,3-trimethoxypropone in acetic anhydride. 

The dimethin and tetramethin merocyanines conform to structure (1). 

n = 1 (dimethin). 
n = 2 (tetramethin). 

- f h · ared have been studied. The The sensitising propert1eB o t e merocyarunes prep . 
results of sensitisa.tion studios indico.te tho.t most of the me~cyanines.:er~~ed.~r:: !~~:~ 
,.olonesonsitise IL silvor-bromo-iodidepa.per. the rangeofmaxJmum sana• lila •on • 



108 P. C. RATH, P. B. TRIPATHY, A."m it[. K. ROUT 

to the region of mll.ximum absorption of the dye concemoct (Fig. 1, No. 1,2,3,4). It was 
observed tha.ttlu,. mcror.yanines, containing Lhc basic nudei Jlyridine-4, pyricline.2, are poorr 
aonsitisers. Tho most poworf uJ Bonsitisorfl n. mung tho di moth in ancl tetra motl1 in mcrocyo.nines 
derived from 2-bonzylthio·thio.zolonc are thoso derived from quinoline-4, benzothiazole., 
and 4·phcnylthiu.zole. 

1 2 3 4 IS 

I!'IG. 1 

Tho relative a.ci(lity of the thiazolone nucleus, as compo.rC'd to rhodanine and 
thiohy<hnt:>in, has also been evaluated with the help of tho"Dtwiationfactor". Brooker' 
has postulated that in a series of merocyaninos, containing the same basic nucleus, tlle 
d'.lvia.ti.m will he highest for the least acidic nucleus and as the acidity is increa.sod, th., 
deviation is correspondingly increased. Deviation is considered as tho difference between 
the absorption maxi mum of the dye concerned and the mean value of the absorption maxi· 
mum of the corrcsp:mdi.J.J.g symmetrical cyanine and oxonol. Deviation is calculated as 
illustrated here by taking the case of the merocya.ninos derived from 2-methylhenzothiazole 
and the ac:idic nucleus, 2-benzylthio'.thia.zolone. The absorption maximum of the sym
metrical cyanii\o, dorivcd from bcnzothiazolc (II), is 665mfL and that of the oxonol 
dcrivod fr.Jm 2·bcnzylthio-thiazolone (III) is 520mfL. The merocyanine (1), composed of 
boththenuclei, h'J\Vever,o.bsorbs at 520 W[L. Deviation is therefore 22.5 m!L. 

~s s,~ 
I II_ )=CH-CH=CH-C< + II I 
V r N/'-./ I-

CH3 (II) ~m, 
1. J. AtiW', Ohem. Soc., 1951, 73, 6332, 
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N---0--CH = CH-N 
II II 9 I II 

C.;H~_CH.-S-C C-O O=C C-S-CH •. ~H5 
's/ (III) '.s/ 

As already reported•, the dcvia.tionR of merol'yanineR, dori\·ed from the basic nucleus 
~-mt~thylbenzothiazole and the a£"idic nu('ll'i rhOllaninc and thinhyclantoin, aro33.5 m~J.and 
Hi". fi mJL res1)('!('t i\·ely. Tlte least dovia tion in tho l'&AO of thiazc ~lone nucleus shows tha. t thi
az ~loneiR more a£"idic th'\n rhnrlsnine, which in tum is m••re a£"idic than thiohydantoin. 

The higher a('idity of the thiaznlonc J\U(']cu~~o, a11 c•Jmpo.rr-d t(J rhodanina ancl thiohyda.n
tnil\, ran also he·arri\'l'd at hy way of resonnnro t.honry3 • 

E X P E R Dl F.: X T A I. 

~-Ditkiotarbobenzylo:rygl~iflt -.·as J'rrpnrl'd hy the mcthrul of Aubert et al.• with 
!'IJightfhJOdifit'ations from glyl'ine (15~.), ('~1 (15.::!~-:.),andKOH (22.4: g.) in water (;30ml). 
It "·ns l'r~·sta1lisl'd from ethanol. m.p. 132°, yit~lrl fl!i%. 

4-Etluxrymttkylene-2-benzyll1rio-thia:wlo71e waR pn!JI&rl'll hy the metlwd of Knotts 
with slight morlifi.eatiun!l from S-llithiul·arhohenzyluxyglycine (2.0 g.), al'etic anhydride 
(10 ml), nnrl ethyl orthofurmate (3.5 rnl). 

DimetMn Merocyanint..9.-.Equimol£'('U)ar (JURntities of the preceding compound 
and tbe qoatem!iry het-erocyclicoompounrl were dissoh·cd in minimum amount of absolute 
ethl\n!ll. After addition of an equimolel'ularquantityof triethylamine, the reaction mixture 
was heated ·for 5 to 10 min. on a steam bath. The aolvl'nt was removed by distillation 
"·hen a pasty mass \\·as deposik>d, which solidified on keeping in contact with methanol. 
It was finally crystallisrd from ethanol. The nnalyti('al data and prupcrties of these 
dime thin merol'yanines are re("orded in Table I. 

TABLE I 
CH3 

N- 1=CH-CH=c-J 
II I : B: 

C6H~.CH1-S-C -O ··--.. ""' 
's/-

xucleua.\. Nucleus B. 
Beu:~ylthio-tb.iuoloue. Variable basic nuclei, 

Nature of B. Yirld. )I.P. 

Benzoxuole 3-i% 178° 
Bell:llot.IUazolo 49 186° 
QuinoliDe-2 ~2 14-.. "io 
QuiDoline-4 35 206° (d) 
Pyridine-2 62 181° 
Pyridine-4 4.5 218° (d) 

N.B. (d) denotea decomposition. 

3 

2. Rout •' al., this Jnrrud, 1000, 37, 613. 
3. Rout ee a&., ibid., UJ..i9, 36, 025. 
4. J. OAtm. Boe., 1951, 2188. 
li. Ibid., 1954, 14M, 

.Am. •. 

-190 ID!' 
..530 
fl-19 
•iO::! 
510 
a as 

%Carbon. %Hydrogen. 
}'ound. 

- Reqd. Found. Reqd. 

63.20 63.15 4.12 4.21 
60.-18 60.61 .u:! 4.04 
67.-18 67.58 4.7:! 4-.61 
87.38 a; .as 4.a9 4.61 
63.42 03.5:! 4.81 4..70 
63.41 63.52 4.84. 4.70 
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4-.Uethozya.Uylidene-2-beuyllhio-t11iazolti11e ·wa A o bto inrd by rofluxing N-dithio· 
r.arbobenzyloxygJycine (2.0 g.), a(·etic anhydride (10 ml), aml 1,3,3-trimethoxypropene' 
(4 ml} in an oil hath at 130° for 30min. Removal of the solvents resulted in deposition of 
an oil. This was wa.sbed several times wjth light I)etroleum (40-60°) and fina11y a. brown 
solid wa.s obtainod, whkh was uAed clirr.ctly fur the synthesis of the dye~ m .p. 75°, 
yielrl45%. 

Tetramethi n. ;ll er(Jrya·ninf'R.-}~quimoh,c·ular quantitios uf tbe prec·ulling rom pound 
and tho qu!\t-t!ll\ary hott,ror:y(·lir. tompmnul wore tliM!tolvt!d in minimum amount of absolute 
ethanol. Aftt~r addition of nn oquimolec~ular CJU&Jl,Lity of trict.hyln.mine, the reaction 
mixtun1 wo.s hoa.t«!ll fur 10 to l:i min. in a steam hath. 01\ removal of the solvent by 
<liAtillation, a past.y mo.A!I waR dt'lJC•Bik>cl, wl1ic-h RHlirlifir.rlon koejling in conta.ctwith metha
nol. It wa.s finally crystallised from ethanol. The a.niLlyttr.al data and propertias of the 
totr11.mathin merocyaninoR u.re recordt1rl in Tabla H. 

TARLE Il 

%Carbon. % HydrogeD. 
Na.ture of B. Yield. )I.P. Nnu.· Jo'ound. Reqd. Found. Reqd. 

Benzothiazole 32% 198° 821i mjL 82.r.O 82.66 3.98 4:.26 
Benzo:a:a.zole 55 207. (d) 500 85.20 8.').03 4.22 U3 
Quinoline-2 45 1114:0 or.o 69.11 80.23 4.72 Ul 
Quinoline-4 4-5 201 D (d) 885 69.18 69.23 4:.77 4.81 
Pyridine-2 60 178° 601) &u.47 85.67 4.77 4,92 
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