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A facile one-pot synthesis of b-keto sulfones from ketones
under solvent-free conditions

Dalip Kumar,a,* Swapna Sundaree,a V. S. Raoa and Rajender S. Varmab,*

aChemistry Group, Birla Institute of Technology and Science, Pilani 333 031, India
bClean Processes Branch, Sustainable Technology Division, National Risk Management Research Laboratory, US

Environmental Protection Agency, 26 W. Martin Luther King Dr., MS 443. Cincinnati, OH 45268, USA

Received 20 March 2006; revised 7 April 2006; accepted 10 April 2006
Abstract—An easy solvent-free method is described for the conversion of ketones into b-keto sulfones in high yields that involves the
in situ generation of a-tosyloxyketones, followed by nucleophilic substitution with sodium arene sulfinate in the presence of tetra-
butylammonium bromide at room temperature. The salient features of this one-pot protocol are short reaction times, cleaner reac-
tion profiles, and simple work-up that precludes the use of toxic solvents.
� 2006 Elsevier Ltd. All rights reserved.
b-Keto sulfones are an important class of compounds in
organic synthesis.1 Several useful compounds are pre-
pared via the intermediacy of b-keto sulfones, such as
olefins,2 disubstituted acetylenes,2 vinyl sulfones,3 al-
lenes,4 and polyfunctionalized 4H-pyrans.5 Facile reduc-
tive elimination of b-keto sulfones leads to the
formation of ketones.6 Additionally, b-keto sulfones
are precursors for optically active b-hydroxy sulfones.7

Some of the b-keto sulfones are found to possess fungi-
cidal activity.8 The common routes to b-keto sulfones
involve oxidation of b-keto-sulfides,9 reactions of sulfo-
nyl chlorides with silyl enol ethers,10 reactions of diazo
sulfones with aldehydes,11 alkylation of arene sulfinate
salts with a-haloketones,12 acylation of alkyl sulfones,
reaction of alkyl sulfones with N-acylbenzotriazoles,13

and a more recent approach involving the reaction of
sulfonyl chloride with arylacetylenes.14 Some of these
methods require toxic substrates, multi-step synthesis,
and prolonged reaction time, and yields of the products
are moderate, at best. Consequently, there is a need for
an alternative procedure involving milder reaction con-
ditions. In the past, we have delineated the utility of
hypervalent iodine reagents, particularly for the synthe-
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sis of heterocyclic compounds under solvent-free
conditions.15

Organic reactions under solvent-free conditions are
advantageous because of their enhanced selectivity and
efficiency, ease of manipulation, cleaner product forma-
tion, and toxic or often volatile solvents are avoided.16

Since many hypervalent iodine reagents have low
solubility in most of the organic solvents, the develop-
ment of solvent-free reactions will further widen the
utility of these reagents in organic synthesis. In continu-
ation of our interest to develop greener protocols, herein
we report one-pot synthesis of b-keto sulfones from
the corresponding ketones, using relatively benign
[hydroxy(tosyloxy)iodo]benzene and sodium arene sulf-
inates in the presence of phase transfer catalyst under
solvent-free conditions (Scheme 1). Initial efforts to syn-
thesize b-keto sulfones by in situ generation of a-tosyl-
oxyacetophenone from the reaction of acetophenone
with [hydroxy(tosyloxy)iodo]benzene, followed by the
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addition of sodium benzene sulfinate in the same pot,
failed to generate the product; b-keto sulfones were
not formed even in trace amounts after 48 h and upon
using the excess of sodium benzene sulfinate. Encour-
aged by our synthesis of azides promoted by phase
transfer catalysts (PTC), we explored the reaction
by adding an equimolar quantity of tetrabutylammo-
nium bromide (TBAB) to the above reaction mixture
Table 1. Synthesis of b-keto sulfones from ketones using hydroxy(tosyloxy)
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a Reactions conducted at room temperature using 1 mol equiv of TBAB.
b Yields refer to pure isolated products, which were identified by the comparis
and intimately grinding the contents together for
3 min.17 We observed exclusive and rapid formation of
b-keto sulfones in high yields (Table 1, entry 1), as con-
firmed by their spectral analysis.18 Various phase trans-
fer catalysts, such as triethylbenzylammonium chloride,
trimethylcetylammonium bromide, and tetrabutylam-
monium hydrogen sulfate, were also examined for this
conversion. TBAB proved to be most effective in terms
iodobenzenea
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on of IR and NMR spectral data with those of the known compounds.
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of reaction time and yield of the product. The addition
of PTC converts the solid reaction mixture to a semi-
solid state, thus facilitating the attack of a nucleophile
on the ensuing a-tosyloxyketone substrates. Further,
the enhanced nucleophilicity of the ArSO2 anion in the
salt form, ArSO2N(t-But)4, generated from TBAB and
ArSO2Na may be responsible for the facile reaction.

Subsequently, the molar ratio of TBAB was varied and
it was found that the 25 molar percentage is adequate to
complete the reaction rapidly; with lesser amounts of
TBAB, the reaction gets completed but takes longer
time (10–48 h). The scope of this protocol was further
extended for the synthesis of a variety of substituted
b-keto sulfones (Table 1, entries 2–10). It was observed
that all the ketones require almost the same reaction
time, and yields are relatively better in the case of ace-
tophenone and its derivatives.

In conclusion, we have developed a rapid, one-pot and
high yielding protocol for the synthesis of b-keto sulf-
ones from readily available ketones via in situ genera-
tion of a-tosyloxyketones, followed by nucleophilic
substitution with sodium arene sulfinates, under sol-
vent-free conditions.
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