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Nafion-H catalysed sulfonylation of aromatics with
arene/alkenesulfonic acids for the preparation of sulfones1a†
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Synthesis of both symmetric and unsymmetric diaryl/aryl
alkyl sulfones is easily achieved by Friedel–Crafts type
sulfonylation of aromatics with suitable arene- or alkane-
sulfonic acids in the presence of Nafion-H, a perfluorinated
resinsulfonic acid catalyst.

The wide use of organosulfones as very versatile synthons in
organic synthesis is well known for the past few decades.1b–d

Diaryl sulfones are important drugs active against malaria,
leishmaniasis, infections in patients with AIDS and discoid
lupus erythematosus.2–4 Various methods for the synthesis of
sulfones involve the conventional Friedel–Crafts type sulfony-
lation of aromatics using sulfonyl halides,5 oxidation of the
corresponding sulfides,6 reactions of sulfonyl fluorides with
organolithium compounds or Grignard reagents,7 etc. Recently,
effective synthesis of sulfones from aryl trifluoromethyl sulfone
using Grignard reagents and sulfonyl halides and anhydrides
using metal triflates and zeolites as catalysts8 have been
reported. Thus far no convenient synthetic method is available
for the synthesis of sulfones using sulfonic acids directly.

In this communication, we would like to report an efficient
preparation of aromatic sulfones directly from arene- orScheme 1

Table 1 Nafion-H catalysed sulfonylation of aromatics using sulfonic acids

Sulfonic acid Substrate Time/h Yield (%) Sulfone

Benzene 20 48

Toluene 20 52

p-Xylene 16 82

m-Xylene 16 80

Chlorobenzene 20 52

Benzene 20 50

Toluene 20 57

p-Xylene 8 78

m-Xylene 8 70

Chlorobenzene 20 55

CH3SO3H p-Xylene 8 30
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alkenesulfonic acids with the use of Nafion-H, a solid
perfluorinated resinsulfonic acid polymer as a catalyst. We have
previously found that Friedel–Crafts type intramolecular acyla-
tion with suitably ortho substituted benzoic acids in the
presence of Nafion-H affords ketones in good yields.9 Nafion
membranes have also been found to allow permeation of
sulfonating reagents such as SO3 and 20% oleum during
sulfonation reactions.10 Preparation of aromatic symmetric and
unsymmetric sulfones could be achieved in good yields
(30–80%) by intermolecular Friedel–Crafts type sulfonylation
of arenes with suitable sulfonic acids (Scheme 1).

Nafion-H has been found to be a suitable solid acid catalyst
with high selectivity and catalytic activity giving good yields of
sulfones. The reaction with the use of Nafion-H conveniently
eliminates the use of volatile or noxious reagents. After the
reactions with Nafion-H, the catalyst is easily regenerated.11

This solid resin catalyst is more convenient and environmen-
tally friendly in comparison with corrosive acid catalysts (liquid
acids) generally used in reactions involving strong acids.

The sulfonylation reactions were carried out by refluxing a
stirred mixture of the corresponding arene- or alkanesulfonic
acid and excess arene in the presence of the solid Nafion-H
catalyst. The arenes act as both the substrate and the solvent.
The products were isolated after filtering the reaction mixture
and distilling off the excess arene.12

The sulfonylation reactions are general for sulfonic acids
such as benzenesulfonic acid, toluenesulfonic acid and metha-
nesulfonic acid. Activated aromatics such as p-xylene and m-
xylene afforded the corresponding sulfones in good yields
( ~ 80%). The yield of the corresponding sulfones from benzene
and toluene were, however, low (5–15%) due to the insufficient
activation of Nafion-H under the used relatively mild refluxing
conditions. On the other hand, when the reactions with benzene
and toluene were conducted under pressure at 160–165 °C, the
product yields increased considerably (48–57%). Along with
the product and the unreacted starting material, minor amounts
of side products due to alkylation and dealkylation were also
observed.

Azeotropic removal of water using a Dean–Stark trap
increases the yields. As shown in Table 1, the present method
provides an easy approach to sulfones with no undesired side
products. Sulfonylation of toluene and chlorobenzene, afforded
para substituted sulfones as the major product indicating a
typical electrophilic aromatic sulfonylation. The method devel-
oped is simple, uses readily available arene- or alkanesulfonic
acids instead of sulfonyl halides, anhydrides, etc., used in
Friedel–Crafts reactions. The substitution of the typical Frie-
del–Crafts type catalyst with this resin and its convenient
regeneration bodes well for the protocol and its overall
applicability.
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