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REDUCTION WITH SULFUR D I O X I D E  

WOLFGANG BAUER 
Cassel la AG, D-60343 FrankfurtJMain 

Abstract  A general  method to reduce arene s u l f o n y l c h l o r i d e s  t o  
diarene d i su l fanes  has been developped us ing  s u l f u r  d iox ide  and 
hydro iod ic  ac id fquar ternary ammonium s a l t s  as c a t a l y s t s  i n  a 
two - phase system. 

INTRODUCTION 

1 Zinc e f f e c t i v e l y  converts arene s u l f o n y l c h l o r i d e s  i n t o  arene t h i o l s  

which are i n d u s t r i a l l y  used as s t a r t i n g  m a t e r i a l s  f o r  t h e  product ion 

o f  t h i o i n d i g o  dyes. 

ArS02C1+ 3 H2S04 + 3 >n ArSH + 3 ZnS04 + HC1 + 2 H20 

However, environmental problems a r i s e  f rom t h e  separat ion and d i sposa l  

o f  z inc  s a l t s  formed s ince more than 500 kg o f  z i n c  s u l f a t e  per  kmole 

arene s u l f o n y l c h l o r i d e  have t o  be disposed of .  Known metal- f ree proce- 

dures f o r  t h e  reduc t i on  o f  arene s u l f o n y l c h l o r i d e s  i n c l u d e  t h e  use o f  

hydro iod ic  acid213 and sodium hyd rogensu l f i t e  i n  t h e  presence o f  
4 hydro iod ic  a c i d  (20 - 50 mole%) . 

RESULTS AND DISCUSSION 

For cos t  reasons s u l f u r  d iox ide  and hyd ro iod i c  a c i d  i n  c a t a l y t i c  

amounts (1 - 5 mole%) have been used. As depic ted i n  Table 1 unsa t i s -  

f y i n g  y i e l d s  o f  d iarene d i su l fanes  are obtained due t o  competing hydro- 

l y s i s  t o  arene su l fon i c  ac ids.  However, a d d i t i o n  o f  c a t a l y t i c  amounts 

o f  quarternary ammonium s a l t s  as co - c a t a l y s t s  r e s u l t s  i n  a d r a s t i c  

increase i n  t h e  y i e l d s  o f  d iarene d i su l fanes  , 5 

2 ArS02C1 + 5 SO2 + 6 H20 PTC, Ar -S-S-Ar  + 5 H2S04 + 2 HC1 
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TABLE 1 Sulfur dioxide reduction of arene sulfonylchlorides with 
HI-and phase transfer catalysis 

+ 
Arene sulfonylchloride mole%HI mole% R3NCH3 C1- 

2,5-Dichlorobenzene 
sulfonylchloride 
4-Chloro-2,5-dimethyl 
benzene 
sulfonylchloride 
2,4-Dichlor0-5-methyl 
benzene 
sulfonylchloride 
Naphthalene-2- 
sulfonylchloride 
8-Chloronaphthalene- 
1-sulfonylchloride 

yield 
diarene disulfane 

2 
2 

5 
5 

- 
1 

- 
2 

77 % 
97 % 

- 
93 % 

60 % 
93 % 
55 % 
90 % 
50 % 
96 % 

* R = C8H17 

The principle of sulfur dioxide reduction with hydroiodic acid cata- 
lysis can be applied to copper phthalocyanine tetrasulfonylchloride 
to give a green pigment - like disulfane which is then reduced with 
sodium hydrogensulfide to produce a water - soluble green sulfur dye . 6 

The observed catalytic effect can be explained by an extraction of 
hydroiodic acid by quarternary ammonium salts into the organic phase 
which consists of inert solvents like toluene or chlorobenzene. 
Formed iodine is reconverted to hydroiodic acid: 

- 2 HI , HI-extraction 5-02 H@ 
Catalytical principle: I, 

L . 
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