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3,~-~initrodiph~nyIsuIphone is a by-product obtained during the manufae- 
ture of iudigoI (sodium-~-nitrobenzenes~lphonate~. It was reduced to the 
diamino compound which was then used to prepare various symmetrical and 
unsymmetrical azo dyes ,for wool. The fastness properties of the dyes thus 
prepared were evaluated. 

1 INTRODUCTION 

3,3’-Dinitrodiphenylsulphon~ is a by-product formed during manufacture 
of ludigol (sodium-~-nitro~nzenesuipbonate~. During the sulphonation of 
nitrobenzene, two moles of nitrobenzene condense with oleum, resulting in 
the formation of 3,3’-dinitrodiphenylsuiphone. In an attempt to ascertain 
potential commercial outlets for this compound, it was reduced to the 
diamine, which was then used to synthesise a series of azo acid dyes. 

It is known that non-coplanar dyes from m-substituted benzidines’ give 
azo dyes with good substantivity and it was anticipated that 3,3’- 
diaminodiphenylsulphone would similarly yield dyes with good 
substantivity. 

* To whom correspondence should be addressed. 
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2 RESULTS AND DISCUSSION 

3,3’-Dinitrodiphenylsulphone, obtained as a by-product in the sulphonation 
of nitrobenzene, was reduced to 3,3’-diaminodiphenylsulphone. One mole of 
this diamine was tetrazotised and coupled with Schaeffer acid, G-acid and 
Gamma acid to give dyes typified by structures I-III. The dyes from Schaeffer 
acid and G-acid gave bright orange dyeings of good fastness properties on 
wool. 

In order to extend the shade range, 1 mol of 3,3’-diaminodiphenylsul- 
phone was tetrazotised and coupled with the monoazo dye p-nitroaniline 
acid *H-acid in alkaline medium to obtain the tetrakisazo dye IV, which 
gave blue shades on wool. 

When 1 mol of tetrazotised 3,3’-diaminodiphenylsulphone was coupled 
with 1 mol of H-acid in acidic medium, the monoazo dye typified by 
structure V separated out due to its poor solubility. On addition of this to a 
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OH 
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solution of a further coupling component, such as J-acid, under alkaline 
conditions, reaction took place rapidly to yield an unsymmetrical dye 
represented by structure VI. This product gave reddish brown shades on 
wool. 

The visible absorption maxima and hues of the above disazo dyes on 
wool, together with their fastness properties, are given in Table 1. 

We have additionally been studying the effect in a dye chromophore of the 
presence of the residue of an ultraviolet absorber such as 2,4-dihydroxy- 
benzophenone with respect to its influence on the lightfastness of the dyes. 
On this basis, a series of unsymmetrical azo dyes was prepared by 
tetrazotising 1 mol of 3,3’-diaminodiphenylsulphone and coupling initially 
with H-acid, naphthionic acid or Gamma acid in acidic medium and then 

TABLE 1 
Properties of the Dyes I-IV and VI 

DV? Shade on wool Dyeing propertiesb 

PU LF WF SC SW 

I 
II 
III 
IV 
VI 

466 Reddish orange l/3 3 3 2 4 
424 Orange l/l 45 3 34 4 
488 Reddish brown l/3 3 2-3 3 4 
586 Blue l/3 3 3 2-3 2-3 
488 Brown l/3 3 34 34 4 

“E, mldX~ visible absorption maximum (in 10% aq. sodium carbonate). The dyes used in 
recording the visible spectra and in dyeing were resalted and the purity was checked by thin 
layer chromatography using the following solvent system: 4.0ml n-butanol, 1.5 ml ethanol, 
2.0mI 28% aqueous ammonia, 20ml pyridine and 1.5ml water. 
b PU, pick-up; LF, lightfastness; WF, washfastness; SC, staining on cotton; SW, staining on 
wool. 
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E_N~NJ3sxlN=~~RH 
02 

VII-IX 

E = coupling component containing SO,Na groups 

R=(a) H or (b) -C 
-0 

/ \ 

6 - 

effecting the second coupling with resorcinol or 2,4-dihydroxybenzo- 
phenone to give the azo acid dyes typified by structures VII-IX, which were 
then compared with respect to their fastness properties. 

The various coupling components used, visible absorption maxima of the 
resultant dyes, hues of the dyes obtained on wool and the fastness properties 
of the dyeings are given in the Table 2. 

These dyes did not show much substantivity on cotton, but all the dyes 
gave bright shades on wool and showed good exhaustion properties. Whilst 
no appreciable change in the washfastness of dyes derived from resorcinol 
and 2,4-dihydroxybenzophenone was observed, the dyes derived from the 
latter showed a noticeable improvement in the lightfastness. Further studies 
will be reported on the use of 2,4-dihydroxybenzophenone as a coupling 
component in azo acid dyes and to establish whether the lightfastness 
enhancement apparent in these present dyes has a more widespread 
applicability. 

3 EXPERIMENTAL 

Visible spectra were recorded using a Uvikon spectrophotometer. 3,3’- 
Dinitrodiphenylsulphone was reduced with sodium disulphide according to 
the modified Zinin method.2 

3.1 Preparation of 3,3’diaminodiphenylsulphone 

To a solution of sodium disulphide prepared from sodium hydroxide (108 g, 
2.7 mol) and powdered S (864g, 2.7 mol) was added 3,3’-dinitrodi- 
phenylsulphone (92.4 g, 0.3 mol) and the resulting mixture heated at 90°C for 
2 h. The diamine obtained was filtered, washed free of sodium disulphide and 
purified by dissolving in hot hydrochloric acid and neutralising with sodium 
hydroxide. Yield 75%, m.p. 168°C. 
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3.2 Preparation of the symmetrical disazo dye X 

3,3’-Diaminodiphenylsulphone (2.48 g, O-01 mol) was dissolved in 10% 
hydrochloric acid (18.3 ml) and water (25 ml) and the solution cooled to 0°C. 
It was then tetrazotised using sodium nitrite (1.45 g, 0.021 mol) and the 
excess of nitrous acid was destroyed by adding urea. 

Schaeffer acid (90%, 522g, O-021 mol) dissolved in aqueous sodium 
hydroxide was added to the tetrazotised solution and the pH adjusted to 9*0 
with sodium carbonate. The reaction mixture was stirred for 1 h at 5--10°C 
and the product isolated by adding salt (15% w/v) at 80°C and cooling the 
reaction mixture to 40°C. The filtered dye was purified by resalting. 

Dyes II, III and IV were similarly prepared from G-acid, Gamma-acid 
and the monoazo dye p-nitroaniline acid_ H-acid (Table I). 

3.3 Preparation of the unsymmetriea~ disazo dye VI 

A solution of 80% H-acid (4.0 g, 0.01 mol) in water (40ml) containing 
sodium carbonate (@6g) was added to a tetrazotised solution of 3,3’- 
diaminodiphenylsulphone (2.48 g, 0.01 mol) and the liquor stirred at 0-5°C 
and pH l-2 for 3 h. A test solution, when spotted against H-acid showed no 
blue colouration. 

The diazo slurry was added to an 80% solution of J-acid (3.3 g, O-01 1 mol) 
in 20% aqueous sodium carbonate (12.Oml) and stirred for 1 h at 5-15°C 
and pH 9-O. Reaction was complete in about 2 h and the dye was isolated by 
adding salt (25 g) at 80°C. The dye was filtered at 40°C and then purified by 
resalting. 

3.4 Preparation of the disazo dye VIIa 

To the monoazo diazo slurry prepared as above from 3,3’-diaminodi- 
phenylsulphone (0.01 mol) and H-acid (@Ol moi) was added a solution of 
resorcinol (1.11 g, 0.011 mol) in 10% sodium hydroxide (4ml) and the 
mixture stirred at 8-10°C and pH 9-O for 1 h. The dye was isolated by salting 
out and was then purified by resalting. 

3.5 Preparation of the dye VIIb 

This dye was prepared by the same procedure as described for the dye VIXa 
using 2,4-dihydroxybenzophenone (2,354 g, O-01 1 mol) instead of resorcinol 
as the end coupler. 

Dyes VIII and IX were prepared in the same manner (Table 2). 
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4 CONCLUSION 

3,3’-Diaminodiphenylsulphone was used to prepare symmetrical and 
unsymmetrical azo acid dyes. The dyes gave dyeings having bright shades, 
reasonable washfastness and good lightfastness. Tinctorial power of these 
dyes was only average. Results of the work indicate that 3,3’-diaminodi- 
phe~ylsulphone has potential as a useful diazo component in the synthesis 
of acid wool dyes. 
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