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4-Bromo-:J.hydrosy-thloaaphtbene was synthesised and condensed with isatm and its5-chloro-, 
5-bromo•, 5-iodo-, 5-altro-, 5:7-clib:rozno-, 5-bromo-7-aitro- and 5:7-dmitroderi'\'Bdves. These newly 
prepared 3-iadole-2' (4'-bromo) tldcmaphthene :buUgos were compared with the previously lm.owa 
corresponding 5'-bromo-, 6'-bromo- and 7'-bromo- dye& with respect to their colour and absorption 
maxima, The depth of colour was found to nut --der 5'•b:I'ODJ.o dye > 7'-broaao dye > 4'-....._.,o 
dye> 6'-b:I'ODJ.~ clye. 

I I N previous communications Guha and co
workersl-a, have reported tho synthesis and 
properties of 3-indole-2' (5'-,6'-, and 7'-bromo) 

thionaphtheno indigos. In this communication, we 
report the preparation and properties of eight 3-
indolo-2' (4'-bromo) thionaphthene indigos in order 
to determine the i:n.fluenoe of a bromine atom, on the 
depth of colour when present in all tho available 
position& i.e., (4'- to 7'-) of the thionaphthene moiety 
of tho parent dye, 3-indole-2' -thionaphtheno indigo, 
generally known as Thioindogo Scarlet (I), 

I R=R'=H 
II R = Br; R' = H 

III R = 1; R' = H 
IV R = N02 ; R' = H 
V R= Cl; R'=H 

VI R=R' =Br 
VII R=Br; R'=N02 

VIII R = R' = N02 

by a study of tho colour and absorption maxima. of 
these newly prepared dyes and by comparison with 
the available data. of the previously reported isomeric 
dyes. 

For the purpose, the hitherto unknown, 4-bromo-
3-hydroxythionaphthene was fll'st prepared, by 
internal Friedel-Craft cyclisation of the acid chloride 
of m-bromophenyl thioglycollio acid and obtained in 
27 to 30% yield as colourless needles, m.p. 147°. 

Cyclisation of the acid chloride at the alternative 
position namely para to the bromine atom would give 

rise to the known 6-bromo-3-hydroxythionaphtheno 
(m.p. 158°). The identity of the 4-bromo compound 
was established by (a.) its m.p. (147°), which wa.<~ 
depressed on admixture with tho -6-bromo compound, 
and by (b) comparison of colour, m.p. and I.R. 
spectra of some condensation products obtained by 
conden~ing the 4-bromo and th.e 6-bromo compounds 
separately, using the same substrate in botl1 the 
cases. 

4-Brom.o-3-hydroxythiona.phthone was next con
densed with isatin and its 5-chloro-, 5-bromo-, 5-iodo-, 
5-nitro-, 5: 7-dibromo-, 5-bromo-7-nitro-, and 5: 7-
dinitro-derivatives and the dyes were obtained in 
70--90% yield. These brown, dark brown and 
violetish brown, crystalline dyes arc all soluble in 
nitrobenzene and pyridine, moderately soluble in 
xylene and toluene and slightly soluble in chloroform, 
carbon tetrachloride and acetic acid. They dissolve 
in cold concentrated H 2SO• producing intense dark 
brown or da.rk violet-red colour. Reduction by 
sodium hydrosulphito a.t different temperatures, 
proved difficult and tl1o sha.dos cmtld not be fully 
developed on cotton. 

The absorption maxima. values of somo of these 
dyes compare well with the available data. of some 
of the isomeric 5-, 6- and 7-bromo dyes1•2•8• It is now 
possible to arrange the depth of colour of these 
isomeric dyes in the following order: 5-bromo dye 
> 7-bromo dye> 4-bromo dye> 6-bromo dyo. 
The position of tile parent dye i.e., Thioindigo Scarlet 
is next to tho 6-bromo dye, a.nd so it can~now also 
be concluded that introduction of a bromine atom in 
the thionaphthene moiety of tho parent dye invariably 
produces deepening of colour. 

Experimental 

Preparation of 4-Bromo-3-hydroxy-thionapktkene : 
3-Bromophenylthioglycollic acid (2 g) wore dis

solved in chlorobenzeno (15 ml) by heating to 70°. 
Phosphorus trichloride (3 ml) was added to this 
warm solution and tho mixture was kept stirred a.t 
70° for I hr. It was next cooled to 20° and powderod 
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T "" Thionaphthene indigo; I= Isa.tin; A = 4-Bromo-3-hydroxy thionaphthene 

81. Name of Dye Reactants Appearance Colour with Formula ..\111..., in mp. 
No. Yield% oono. H 2SO, 

1. 3-Indole-2' -(4' -bromo) T A+I Brown Deep violet C1eH.BrNOaS 1103 
78% brown 

2. 3·(5-Bromo) indola-2'- A+5- Violatish brown Dark brown C1eRrBraNO,S 1104 
(4' -bromo) T bromo-I 72% 

3. 3-(5-Iodo) indole-2'- A+ll- Darkish brown Blackish brown CsaRrBriNOaB 11011 
(4'-bromo) T iodo-I 711% 

4. 3-(5-Nitro) indole-2'- A+5- Brown Cs,R,BrN30,S 5011 
(4'-bromo) T nitro-! 70% 

5. 3-(11-Chloro) indole-!'- A-t-5- Darkish brown .. 018H.,BrClN011S 498 
(4'-bromo) T ohloro-1 74% 

8. 3-(5: 7-Dibromo) indole- A+5: 7- Violet brown Yellowish brown C1sH.Br.N018 1507 
2'-(4'-bromo) T dibromo-1 78%. 

7. 3-(5-Bromo-7-nitro) A-t-5- Violet brown Blackish brown CJ,HeBraNgO,S 1110 
indole-2'-(4-bromo) T bromo-7- 82% 

nitro-! 

8. 3-(5: 7-Dinitro)-indole-2'· A-!-5: 7- Chocolate brown Cs.HaBrNaOsB 1518 
(4'-bromo) T dinitro-I 80% 

anhydrous aluminium chloride (6 g) we."e cautiously 
added in four to five instalments with sha.king. 
The mixture was then warmed again to 70° and 
maintained at that temperature for three hours with 
stirring. After tho reaction, the mixtm·e wa.s de· 
composed with crushed ice (50 g) and subjected to 
steam distillation. Thl) aqueous distillate, collected 
after the removal of chlorobenzeno, gave on filtra
tion 4-bromo-3-hydroxythiona.phtlvme a.s colourless 
needles m.p. 147°, yield 0.5 to 0.55 g (Found: C, 
42,3; R, 2.4. C8R 5BrOS requires C, 41.9; H, 2.2%). 
Melting point wa.s dop~essed on admixture with 
authentic 6-bromo-3-hyd.roxy thionaphthene. 

Preparation of the dyeB 

The 4-bromo dyeS were all prep&!"ed by rcftuxing 
for 15-20 mins. equimoleoula.r quantities of the 
approp.'iate isa.tin and 4-bromo-3-hydro:x:y thionaph
thene in glacial acetic acid solution in p:-osence of 
2-3 ml oonc. HOI. The precipitated dyes were 
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:filtorod, washed, dried anrt crystallised from pyridine. 
All the dyes moltod above 300°. Abso."ption maxima 
values wo.''o dotormin"Jd in pyridine solution. Othor 
details are givon in the Table. 

Elemental analysis of the dyes roportod herein 
agree well with the required analytical values. 
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