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SYNTHESIS OF CYANlNE DYES BY- THE CONDENSATION OF 
p-DlETHYLAMINOBENZALDEHYDE WITH APPROPRIATE 

HETEROCYCLIC COMPOUNDS. PART VIII 

Bv M. Q. DOJA AND J. C. BANIRJI 

Fonr ne\11• dyes have bef"D prepared by condensing 1'-dietbylaminobe:ozaldebyde with the methio· 
dides ol 2 : 4-dirnethyl-, 2 : s-il.imethyl-, m : 7-dhuetbyl- and 2-meth;pl-6-lodo-benzthfazole, and l:ber 
optical and other Ji:ICOperties examined. Results of pcevioo.a commo.nicationa bave been ccUected andl 
it has been shown tbat the so.bstitation at the 4-poaition of the benztbiazole naclcaa affords mu:imum 
extra-sensitiaatio.o. It baa also been showtl that the sabstitnents at the 4-position fall in the order: 
BtO· > :M"e-> Cl, Br-> MeO->I- with re11pect to cxtra-sensitisation. 

The presect series of investigations were undertaken with a view to studying the 
effect of substitution on the cxtra-sensitisatjOD of the P-diethylaminostyryl type of 
cyanine dyes containing a benztbiazole uucleu;. For this purpose various substi­
tuents have been introduced into the 6-position of p--dietbylaminostyrylbenztbiazole 
methiodide q), and at the same t1me one particular substituent has been introduced 
at all of tbe four positions available for substitution in the beuzthiazole nucleus. 
The seusitisalion spectra of the dyes, thus obtained, have been compared with these 
of the unsubstituted dye. 

Some of the results of these investigations have already been reported !Doja 
and Banerji, this ]oumal, 1.946, 28, 217; 1.949, 28, 374; 1951, 28, 7). For the sake 
of completeness, four new dyes have been pre:pared by condensing p-diethylamino­
benzaldebyde with the methiodides of 2 : 4-, 2 : 5· and 2 : 7-diruetbylbenzthia~:oles and of 
6-iodobenzthiazole in absolute ethanol, nsing piperidine as a catalyst. The dyes may 
be represented by the general expression (I) (substitutents uot shown) : 
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which represents the resonance hybrid between the two extreme&, in oue of which 
tbe heterocyclic and in the other the exocyclic nitrogen has the positive charge. 

'The required. methiodides were prepered in all cases by the prolonged beating of 
the respective base with methyl io.:iide in a sealed tube on the water-bath. 

The rectified. spirit solutions of the dyes are all magenta-eoloured, the colour 
being reversibly discharged by the addition of mineral acids, ns is the characteris~c of 
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all cyanioe dyes. The resistance to decolorisatioo was determined by titrating 
2 c.c. ~f x/2ooo solution of the dyes in rectified spirit against N/roo-HCI. The 
results are shown in Table I. 

TABLE I 

Dye. Coloar and Reflex. Pleochroism. N/zoo-HCI Ama•· ·Preqae.acy 
shape of Colour of light at reqd. of max. 

the crystals. one position of .L to the 
polarlser. polariser. 

(xciO). 

Dark thin Weak Glass Nearly 16.o c.c. 4¢o! 6o4114 c elon~ated yellow· ish like opaque 
needles green 

F Moss-green Greeo Nearly Bottle· 
colorless green 19·5 soc.:. 6oooo 

0 Shining dark Pinkish Light Brownish 
· gre}" nt>edles yellow green green 17·5 5300 s66oJ 
Doll brinjal Slate Colorless 

B coloared Nil 
needles 

grey r8.o sroo 58821 

The dyes produce various shades OD cotton, silk and wool which, however, fade 
on washing and on exposure to sttolight. Tbe shades obtained are shown in Table II. 

Tnu; II 

Dye. Colour developed 0 D 

Cotton. Silk. Wool. 

(' Maave Mauve DaU pi.ak 

F Purple Light mage.ata Light magenta 

0 Mauve Violet-red Blaisb red 

H Blaish red Violet-red Pink 

The fluorescence of weak alcoholic solutions (x/ so,ooo) of the dyes (cf. Doja, 
this Journal, 1940, 17, 348) are shown in Table III. 

TABLE III 

Wallace eolDar ColDar of the duore!lceat beam seen at righf angle fo the ineiderrf beam passing 
filter No. through sola. of the dyes 

c. F. o. H. 

X Weak red Light absorbed Light absorbed Ligbi: abrorbed 
2 Do Do Do Do 

3 Light absorbed Brownish yellow Orange-yellow Weak orange-yellow 

4 Do Browa.i!lb orange Weak brown Light brown 

5 Dall yellow Lemon-yello\'1' Orange-yellow Yellowish brow.a 

6 Weak rose·red DRll yellow Carrot-yeli<'W Dirty yellow 

7 Yellow Greenish yellow Ligbt absorbed . Greenish yellow 

8 Yellov.· Orange-brown Do Orange-brown 

9 Orange·yelluw Orange-yellow Orange-yellow • Orange-yellow 

If Do Browo.i&h yeUow Pink-yellow llrowniU yellow 
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Some of the other properties of the dyes are also recorded iu Table "I. The 
seasitisatioa spectra are shown in Fig. 1. For the sake of comparison. tbe seositisa­
tion spectrum of an nnbathed process plate is appended in Fig. I. 

DyeC 
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FIG. I 

~ 

.......... 
~~~11:1,, ---
---~~ __ fltl'_ll 

........ , 
·'i•~, a, 

Acetic acid solgtions of the dyes deepeoed io iotensity oo warmiog aod the 
original iotensity w~o~s regained on cooling, the effect being more pronounce~ in 
aqueous acetic acid solutions (cf. Doja aod Banerji, loc. cit.l. 

The sensitisation spectra of &ame of the dyes reported previousiy (Ooja and 
Banerji, loc. cit.) were retaken with a slight improvement io the technique. The 
results obtained together with those of the dyes now prepared are shown in Table IV. 

J-J970P-n 
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TABLE IV 
Dye. Natare ol Bxtra·sensitlaation. Remarks. 

eabstitation. Raage. M:a:a:ima. 

X Uaeabstitutej saJO 6350 A Gradual decay Doja and Banerji (tbls 
]ov.mal, r946, 113, ~17). 
Retaken. 

c 4·Methy1 492o.684o 5440, 6ozo 1 
F ,!•Metbyl sroo·6z8o s6oo. 6ooo 

s 6-Methyl 48oo-6750 .~liao Doja BDd Barierjj (Ibid., 
1949• 18, 374). Retaken. 

0 7-Metbyl sooo-6620 s6oo, 6ooo 

L 6-Methml:y 486o·6sa:~ Gradaal decay Doja ond Banerji (tbld., 
J9.~r. 88, 7)· Retake11. 

M !i-Etboxy sooo-6760 _;Boo Do 

N 6-Cbloro sooo-6s6G ssoo Do 
p 6-Bromo sr8o-6s6o 5400, ,sBoo. I'IJOO Do 

H 6-Iodo 516o-6z6o l!looo 
T 4 : 6-Dimethyl sooa-6.540 s6ao Doj11. and Banerji (lo.:. 

eft., p. 374)• Retaken. 

It will be seen from Table IV that the substitution of a methyl group in the 
benzthiazole nucleus of tile parent dye affects the sensitisa.tion profoundly. Thus, 
while the unsubstitaled dye (X) sensitises U'l to 6350 1, the 4-, s-, 6- and 7-methyl­
substituted dyes sensitise up to 6840, 6280, 6750 and 66:zo 1 respectively. Arranged 
in order of extra.-sensitisatiou, the available positions for substitution fall in the order : 
4-Me>6-l\fe>7-Me>s-l\fe. 'fhe s-methyl dye is a weaker seositiser than the unsubs­
tituted parent dye. 

Of the various substitueats at Lhe 6-position of the benzthiazole nucleus, the 
ethoxy group imparts the greatest extra-seasitisation. (up to 676o 1), the different 
substituenls falling in the order: HtO->Me- >Cl-, Br->MeO >I. Curiously enough 
the 4: 6-dimetbyl ·dye is a weaker sensitiser than either of the singly methyl-substituted 
4-metbyl or 6-methyl dye. 

EXP!RlMICNTAL 

2: 4-Dimethylbenzthiazole Methiodide.-2: 4-Dimethylbeazthiazole (Kiprianov and 
Sitsch, Tf'a'll. Inst. Chem., Cbarkov, 1936, 2. 25) and methyl iodide (L :I .s molar) 
were heated for 24 hours in a sealed tube in a water-bath and the salt was recrystallised 
from absolute e·hanol, m.p. 223•, yield 77%. (Found: I, 41.72. C1.H11NIS 
requires I, 41.64%). 

2-p-Diel hylaminosty,.yl-4-methylbenzthiazole M etl,iodide (Dye C).-The above 
methiodide Co.3 g.), :P-diethylaminobenzaldehyde {o.r8 g.), absolute ethanol (s c.c:.) 
and piperidine (:z drops) were re:8.uxed for 4 hours. Tbe dye (xg%) separated on 
cooling aud it was ret:rystollised from methanol as indigo-blue slender needles, m.p. 

_ 210". (Fou11d: N, s.gB; I, 27.30. C11H,~,N11IS requires N, 6.04 i I, 27.37%). 

2 : 5-Dimethylbe'fl.Zthiazole Afetlliodide.-z : s-Dimethylbenztbiazole (Banerji, this 
foumf!.l, 1955, 32, IJS) and methyl iodide (x: 1.5 molar) were &eated in a sealed 
f\tbe for 24 hours on a water-bath and the salt: was recrystallised from hot water as 

'colorless· needles, ID.p. :nx·, yield 8I%., (Foun~: r •. 41-57. ·c •• HuNIS requires 
I. 4!-64%). 
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2-p-DietiJylami11ostyryl-s-mBthylbensthiazole Me&hiodide (Dye F).-On reftuxing the 
abo"·e methiodide {o.6 g.), p-dietbylaminoht;nzaldehde (o.J6 g.}, absolute ethane! (s c.c.) 
and piperidine (z drqps) for 14 hours, the dye separated (45%) as greeuish golden 
yellow platelets and it was recrystallised from methanol, m.p. 218". (Found: N, 6.18; 
I, 27.21. CuHuNaiS requires N, 6.04 i 1, 27.37%L 

2 : 7-Dimeth:ylbe11ztl&iazole Methtodide.-z : 7-Dimethylbenztbiazole {Banerji, loc. cit.) 

and methyl iodide (r :I ·S anolar) were heated in a sealed tube in a water-bath for 
24 hours :ind the salt was recrystaJlised from hot wa,er as faint pink, elongated 
JJeedles, m.p. 240", yield 88%. {Found: I, 41.48. CJDH11NIS requires I, 41.64%). 

2-p-Diethylaminosl:yQ•l-1-methylbenzthiazole Methiodide (Dye 0). -The above 
melhiodide (o.6 g.). p-dietbylaminobenzaldehyde (o.J6 g.), absolute ethanol (:~o c;.c.) 
and piperidine (z drops) were reftu:rred for half an hour. The dye began to separate­
even while the solution was boiling. On cooling, the dye (6J%) was obtained as 
woolly needle cluster~ and was recrystallised from methanol, m.p. 227". (Found~ 

N, 6.12; I, z6.96. c.1H:11N,.IS requires N, 6.04; I, 27-37%). 
p-lodothioacelarzilide.-p-Iodoacetacilide C2o g.) and phosphorus pentasulphide 

(iz g.) \\ere intimately mixed and the mixture was treated with boilin_g _:Kylene 
(so c.c:.) for a short Lime. The hot xylene extract, decanted from the tarry residue, 
deposited on cooling P-iodolhioac:etanilide r4 g.) as buff-coloured needles, m.p. 147-48°. 
Worral (J. Amer. Chem. Soc., 1924, 18, 2837), who prepared it from substituted 
aromatic mttstaril oils, reported m.p. 149•. The crude product was used in th~ 
subsequent preparation without further purification. . . 

2-Methyl-6-iodobe11zfhiazole.-'fQ a filtered solution of p-iodothioacetanilide (4 g.) 
in zN-NaOH solution (roo c c.) a zo% potassium fcrricyaoide sollltion (so c.c.) was 
added- and the mixture allowed to stand overnight. The base settled down as 
a thick viscous mass. The aqueoas layer was removed and the re5idue was washed 
repeatedly with water. 'l'he residl1e ou recrystallisatiou from hot aqueous ethanol 
(bone charcoal) furnished the thiazole as long white needles (zs%), m.p. I40·4I". 
This compound was prepared by Kiprianov, Ushenko and Sitsch (J. Gen. Chsm. 
USSR., :1945, 18, :ooo) by Sandmeyer's reaction on 6-amino-z-methylbenzthiazole, 
m.)J. 142•. 

z-Methyl-6-iodobenzthiazole Methiodide.-On heating the above base with methyl 
iodide (r: r.s tnolar) in a sea!ed tube in a water-bath for 24 hours, the salt was 
obtained and was recrystallised from hot water (bone charcoal) as stout colorless 
needles, (79%), m.p. 239". (Found: I, 6o.r. C,H,NI1S requires I, 6o.9%). 

2-p-Diethylam.inostyryl-6-iodobe11zth.iazole Methiodide (Dye H).-On ceBuxing a 
mixture of the above methiodide (0.45 g.), P-diethylall'inobenzaldehyde .{o.2 g.}, 
absolute alcohol (s c.c.) and piperidine-(2 drops) for 2 hours; the dye was obtained 
(33 %) an~ was recrystallised from methanol as greenish blue needles, m.p. ~sa-s4 • 
(Found: N, 4-91 i I, 43.87~. CaaHaaNai1S .requires N, 4.86; I, 44-09%).-

'fhc authors ~ish to tbank. Professor L.M. Chatterjee, Science College. ·patoa, 
for hi& kind help in recording the absorption and sensitisation spectra of the dyes. · 
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