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ABSTRACT: Aluminium iodide reduces sulphonyl chlorides to disulphides and
sulphoxides to sulphides under mild conditions in acetonitrile.
while exploring the synthetic applications of the strong Lewis acid
property of aluminium iodide, we found that it behaves also as a reducing
agent. We wish to report that aryl and alkyl sulphonyl chlorides are conver-
ted into disulphides in excellent ylelds under mild conditions in acetonitrile
medium (See Table 1).

Reduction of equimolar mixture of p-toluenesulphonyl chloride and
p-bromobenzenesulphonyl chloride gave a mixture of disulphides viz., bis-
(4~bromophenyl)disulphide, 4-bromophenyl 4-methylphenyl disulphide and bis-
(4«methylphenyl)disulphide in the ratio of 1:2:1, Same mixture was also
obtained by the reduction of 4-bromophenyl 4=-methylphenyl disulphone indica-
ting that some radical intermediates are involved, Our studies on the mecha-
nism of this reaction do not yet enable us to define a unique mechanism,

We have also found that aryl and alkyl sulphoxides are reduced to
sulphides by aluminium iodide (See Table 2).

A number of reagents have been reported to reduce sulphonyl chlorides
to disulphides.2 A recent review summarises the reagents used for the reduc-
tion and sulphoxides to sulphides.3 From the point of view of easy accessi-
bility and mild conditions needed for reduction, aluminium iodide seems to be
a quite attractive reducing agent.

Table I: Reduction of sulphonyl chlorides to disulphides in acetonitrile,

RSO.CL Mole proportion Reaction Yield (7)°
2 AlI3 : Substrate conditions of R=-S-5=R
4-CH3—C6H4— 1:1 4 hre re. te. 82
4=CH,=C_H, - 1:1 3 hr, r. t.
377674 1 hr. reflux 20
4-Br-C.H,- l1.4:1 5 hre r. te
674 1 hr., reflux 93
2=Cy AHy= 1,4:1 4 hr, r, t.
1077 1 hr, reflux %5
C.H_~- 1,4:1 4 hr, r. te.
67 1 hr, reflux 4.5
C_H.CH,- le4:1 4 hr, r. t.
6752 45 min, reflux 82
n-CyHg- 1.4:1 4 hr, r. t. 81

30 min, reflux
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In a typical procedure p=-bromcbenzenesulphonyl chloride (S11 mg, 2 mmol)
in 2 ml CH3CN) was added to a freshly prepared solution of AlI3l (2.8 mmol)
in CH;CN (6 ml) and stirred at room temperature for five hours and further
refluxed for one hour. The reaction mixture was worked up as usuall and
the crude product was purified using a column of silica gel (eluent: petro-
leum ether b. p. 60°-80°C). Yield of bis-(4-bromophenyl)disulphide 350 mg
(93 +£); m.p. 95°C (Lit.? m.p. 94.5%).

Table II: Reduction of sulphoxides to sulphides in acetonitrile.6

R Mole proportion Reaction . VAL
R g Re AlI3 : Substrate conditions Ylsld (#)7 of
~-S=R.
n-C4H9- 2:1 1 hr, r. t. 68
C.H.CH, - 2:1 6 hr. reflux 84
65772 a
CGHS' 2:1 55 hr., reflux 80

& About 7 '/, of the starting material was recovered.
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