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Reactions of Sulphoxides with Sulphonyl Halides

By D. NEVILLE JonEs,* M. J. GREEN, and M. A. SAEED
(Department of Chemistry, The University, Sheffield, 10)

THE conversion of sulphoxides into «-chloro-
sulphides by acyl halides and thionyl chloride,! and
into o-acetoxy-sulphides by acetic anhydride?
constitutes a class of reactions related to the
Pummerer rearrangement.® Further examples of
this type of reaction are provided by recent
reports of the conversion of dimethyl sulphoxide
into chloromethyl methyl sulphide by arylsul-
phonyl chlorides# We now report that sulph-
oxides undergo two reactions with sulphonyl
chlorides which are not analogous to the Pumm-
erer rearrangement. One involves deoxygenation
without «-chlorination, and the other results in the
elimination of an alkylsulphinyl group to give
olefins.

3a-Phenylsulphinyl-5x-cholestane (I; R = 3a-
SOPh) was deoxygenated to 3a-phenylthio-5a-
cholestane (I; R = 3a-SPh) in methanesulphonyl
chloride solution. 38-Phenylsulphinyl-5¢-chole-
stane, and 3a- and 3f8-methylsulphinyl-5a-chole-
stane were likewise deoxygenated to the corres-
ponding sulphides. The reaction was complete
after 18 hr. at room temperature for the phenyl

sulphoxides, and after 40 hr. for the methyl sulph-
oxides. In pyridine solution, with a tenfold molar
excess of methanesulphonyl chloride, the reactions
were complete in 15 min., but the product com-
positions were altered; deoxygenation of the
phenyl sulphoxides was accompanied by some
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inversion at C-3, whilst the methyl sulphoxides
reacted to give 3-methylthio-5a-cholest-2-ene (II)
as well as the products of deoxygenation. Some
sulphide of inverted configuration was also formed
from the 3a-(methyl sulphoxide). The structure
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TABLE

Reaction of steroidal sulphoxides with methanesulphonyl chlovide

Sulphoxide Solvent
(I; R = 30-SOPh) . .. .. none
(I; R = 3B-SOPh) .. .. .. none
(I; R = 3a-SOPh) pyridine
(I; R = 38-SOPh) pyridine
I; R = 3a-SOMe) .. .. .. none
(I; R = 38-SOMe) .. .. .. none
I; R = 3x-SOMe) pyridine
(I; R = 3B-SOMe) pyridine
(III; R = SOMe) pyridine

2 Percentage yields in columns.

of the vinyl sulphide (II) was established by
Raney nickel desulphurization to 5a-cholest-2-ene,
and by hydrolysis to 5a-cholestan-3-one. 383-
Acetoxy-ba-methylsulphinylcholestane (III; R =
SOMe) with methanesulphonyl chloride in pyridine
gave the sulphide (III; R = SMe) and a mixture of
3f-acetoxycholest-4- and -5-ene. The results are
collected in the Table.

For the reactions in pyridine solution very
similar results were obtained when toluene-p-
sulphonyl chloride was used instead of methane-
sulphonyl chloride. The reactions were performed

675
Products?
(I; R = 30-SPh)  (I; R = 38-SPh) (1)
62 0 0
0 60 0
56 8 0
2 65 0
(I; R = 3a-SMe) (I; R = 3B-SMe) (Im)
58 0 0
0 60 0
7 3 50
0 33 35
(ITII; R = SMe) 3 B-Acetoxy-5a-cholest-4-
and -5-ene.
37 41

with the K- and S-diastereomeric sulphoxides,
and the identity of the results for each pair
of diastereoisomers indicated that the reactions
were independent of the stereochemistry at sulphur.

We believe that sulphonium ions such as (I;
R = *SMe-OSO,Me) are involved as intermedi-
ates in these reactions, and their varying modes of
decomposition will be discussed in a future
publication.
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