Dyeing Properties of Disperse Dyes Derived from
Substituted 3-Aminobenzo[b]thiophenes

Until fairly recently, 3-aminobenzo[b]-
thiophenes substituted at the 2-position
were unobtainable, but in 1974 Beck and
Yahner [l] reported the synthesis of
2-cyano, 2-acetyl, and 2-carboxyamido

derivatives of  3-aminobenzo[b] thio-
phene. This letter describes the
preparation of disperse dyes from

substituted 3-aminobenzo [b] thiophenes
and the dyeing properties of these dyes.

Experimental
The following compeunds, of general
formula —

X
SR
Uy
were prepared by known methods
[1-3]:
M.p. (O
Dye X R Found Literature
L1 H CN 154—156 155—156
2 H COCH, 146-147 147—149
L3 H COOC,H, 84.5-855 86-87
L5 4.0 CN 179—180.5 181—182
L6 4-C1 COC,H, 125.5-127 126—127

Compound 14, (X = H, R = COOH)
was prepared by the following procedure:

TABLE 1

A mixture of ethyl 3-aminobenzo|b]thio-
phene-2-carboxylate (1.0 g, 0.005 mol}, ethanol
(10 ml) and sodium hydroxide (6 ml of 15%
aqueous solution) was refluxed for 30 min and
then slowly poured on to 60 g of ice. The
precipitate was filtered off and recrystallized
from ethanol. The pale vyellow product,
3-aminobenzo[b | thiophene-2-carboxylic  acid
(1.4, 0.39 g, 0.002 mol) was obtained (purified
yield 44%, m.p. 172—174°C) (Found: C, 55.85;
H, 3.65; N, 7.13%; C,H,NG,S requires: C,
55.96; H, 3.63, N, 7.25%).

Compound 1.7 (X =Cl, R=C0,C,Hs)
was prepared by the following procedure:

A mixture of 2-cyano-3-chloronitrobenzene
(2.8 g, 0.015 mol), N, N-dimethylformamide
(100 ml), sodium sulphide (8.6 g) and water
(20 ml) was stirred for 30 min in an ice bath
and then ethyl chloroacetate was added.
Stirring was continued for a further 3 h at room
temperature, and the mixture was then poured
slowly into ice water (60 g ice and 30 g water).
The orange precipitate was filtered off and

recrystallized from ethanol. Fthyl 3-amino-4-
(173

chlorobenzo|b|thiophene-2-carboxylate
1.1 g, 0.004 mol) was obtained (purified yield
28%, m.p. 73-76°C). The streiching frequ-
encies of the —NH, group were observed at
3350, 3450 and 3500 cm'. Further verifica-
tion was not performed.

The various amines (1) were all
diazotized and then coupled with
N--hydroxyethyl-N--cyanoethyk-m-tol-
uidine, resulting in a series of azo dyes
(I1.1-IL.7) of general formula —

X
: CL,0OH
-N:N-[%*N" !
e e CCLHON
TR,
(1)

In ecach case the dye obtained was
assumed te be sufficiently pure for use in
the dyeing experiments if only one
distinct thin-layer chromatographic spot
was obtained, using 25% aqueous pyri-
dine or acetone on silica gel.

The diazo compound from L6 was
unable to couple because of large steric
hindrance from the substituted benzene
ring in the 2-position, as seen with a
Stuart—Briegelb  model  (Mitamura—
Riken).

The dyes were applied to secondary
cellulose acetate (2.3 g) and nylon 6 (2.3
g) by the following procedure:

A dispersion of the dye was prepared by the
mixing finely divided dye (0.15 g) with ethanol
(10 ml) and Scoourol 400 (0.1 ml) (Kao Corpn;
a nonionic surfactant based on a condensate of
ethylene oxide and a long-chain alcohol). The
mixture was added to a dyebath (100 ml) and
dyeing was carried out at 90°C for 40 min. The
dyed fabric was then washed with Scoourol 400
(1 g/1) solution at 60° C for 20 min.

The visible spectra of the dyes in
ethanolic solution were recorded on a
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Secondary Cellulose Acetate Nylon 6
Dye Purified M.p. Amax(nm) Light Substantivity Light Substantivity
yield cC) (in ethanol} fastness Colour fastness Colour
(%) (Fade-Ometer) on fibre (Fade-Ometer) on fibre
il.1 43 165—165.5 480 5 Red Excellent >5 Red Excellent
1m2 37 149-151 470 4 Yellowish Good 1 Dull Poor
orange orange
1.3 40 197-198 517 >5 Yellowish  Excellent 5 Dark Excellent
orange orange
114 52 113-114 445 1 Pink Moderate 1 Reddish Excellent
orange
Ii.5 46 127-131 490 4 Red Good 4-5 Red Excellent
n7 6.5 143-146 400 >5 Yellowish Good 4-5 Light Good
orange yellowish
orange
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Hitachi Model 124 recording spectro-
photometer, using a l-cm cell and dye
concentration of ca 1 x 107 mol/l.

Results and Discussion
The absorption maxima, listed in Table 1,
are seen to lie in the region 400--517 nm.

Dyes from 2-amino-3-nitro-5-acetyl-
thiophene, in particular, have excellent
substantivity for secondary cellulose
acetate and arc level dyeing: they give
deep, bright blue to green dyeings. The
dyed fabrics have good fastness to
burnt-fumes, moderate fastness to light,
and show good dischargeability [4].

The analogous benzothiophene dyes
used in the present work would be
expected to show higher light fastness.
The results obtained are given in Table 1.
Most of the dyes showed good substan-
tivity for cellulose acetate and nylon 6,
exhausting well to give bright dyeings of
good fastness to washing, perspiration,
dry-cleaning, sublimation and rubbing. As
expected, some of the dyes showed
higher light fastness and brighter colours
on cellulose acetate than on nylon 6.

Dyc (1.4 shows poor light fastness on

both fibres. I1.2 shows poor light fastness
on nylon 6, as well as weak substantivity.
The other dyes showed higher light
fastness than that of 11.2 at the depth at
which [1.2 was assessed, so the light
fastness of the dyes is not ependent on
the depth of the dyeing.

With [L4, the difference in substan-
tivity for the two fibres may be caused by
dissociation of the -COOH proup. This
dissociation would lead to electrostatic
atiraction between the dye and nylon 6,
and to repulsion between the dye and
cellulose acetate.

K. NISHIDA, H. KONDOQ,
K. IGARASHI, Y. ANDO and
T. MORIMOTO

Department of Industrial Chemistry
Tolyo University of Agriculture and
Technology

Koganei-shi

Tokyo 184

Japan

H. IWAMOTO and H. TODA

The Textile Research Institute of
Tokyo Metropolitan Government
Honzyo,

Sumida-ku,

Tokyo 130

Japan

References

1. Beck and Yahner, J. Org. Chem., 39
(1974) 3440.

2. Beck, ibid., 37 (1972) 3224.

3. Carington, Clark and Scrowston,
J.CS., C., (1971)3903.

4. Dickey, Towne, Bloom, Moore, Smith
and Hedberg, J.8.D.C., 74 (1958) 123.

JSDC June 1978 263


pauld


