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Abstract—The present letter describes a reliable one-stage process for the preparation of sulfinate esters from the corresponding
sulfinic acid and alcohols in the presence of N,N’-dicyclohexylcarbodiimide (DCC) under solvent-free conditions.

© 2006 Elsevier Ltd. All rights reserved.

1. Introduction

Reaction of organometallic reagent with a diastereomer-
ically pure sulfinate ester of menthol continues to be the
method that is most often employed for the preparation
of optically active sulfoxides.! Despite recent advance-
ment in the asymmetric oxidation of sulfides to sulf-
oxides,? the requisite sulfinate esters are generally
prepared from the corresponding sulfinic acids either
directly? or via the sulfinyl chlorides.* Alternatively, the
sulfinyl chloride may be directly prepared from a more
available disulfide, by reaction with chlorine® or sulfuryl
chloride in the presence of acetic acid.® The most com-
monly used methods are the reaction of sulfinyl chlorides
with alcohols in the presence of triethylamine or pyri-
dine’ and sodium sulfinates with chlorocarbonates in
alcohols.® Other methods including alkylation of sulfinic
acids are also known,”!'! a useful one-step synthesis of
alkyl tert-alkansulfinates was reported.'?

Reactions under solvent-free conditions have recently
attracted attention.'>!> The advantage of these methods
over conventional classical method is that they are clea-
ner reactions, have decreased reaction time, and easier
workup. In continuation of our ongoing program to
develop environmentally benign methods under solvent-
free conditions,'®"!° we now wish to report a convenient
one-step method for the preparation of sulfinate esters,
starting from sulfinic acid and alcohols in the presence
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of DCC under solvent-free conditions. This method
would be widely applicable as a general method for
the synthesis of alkyl sulfinate esters.

2. Results and discussion

The process in its entirety involves a simple mixing of
sulfinic acid and alcohols in the presence of DCC in a
mortar and grinding the mixture for the time specified
in Table 1 at room temperature. This method is very fast
and purification of product is straightforward (Scheme
1). The diastereoselectivity of products when we use
optical pure L-menthol was determined by 'H NMR
analysis on the crude reaction products. The diastereose-
lectivity was between 70:30 and 90:10; the products have
been characterized by '"H NMR, mass spectroscopy and
CHN analysis. The products were usually isolated in
excellent yield, and excellent diastereoselectivity and
short reaction time (Table 1). In all cases, the major dia-
stereomer is that with the more upfield methane, and
when separation was possible, the major diastereomer
in all cases proved to have a negative sign of rotation,
indicating the S configuration at sulfur.20-2!

In conclusion, the discovery of this efficient method
promises to find widespread application in the prepara-
tion of chiral sulfinate esters for which the correspond-
ing sulfinyl chlorides are thermally unstable and
sensitive to moisture. This technique should allow a
more rapid and complete screening of sulfur constituent
effects in chiral sulfoxide chemistry than has previously
been possible. This methodology is superior from the
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Table 1. Preparation of sulfinate esters®

Entry Ar R Reaction  Yield
time (min) (%)
1 p-CH3C6H4 CH3 2 85
2 p-CH3C6H4 CH3CH2 4 95
3 p-CH3C(,H4 CH3(CH2)2 4 95
4 [)-CH3C6H4 CH3(CH2)3 4 90
5 p'CH3C6H4 CH3CH(CH3)CH2 5 85
6  p-CH;CH, CH;CH,),CH(CH;) 5 98
7 p-CH5C¢Hy  Cyclohexyl 10 90
8 [)-CH3C6H4 C6H5CH2 5 95
9 p-CH3C6H4 C(,H5CH2CH2 10 89
10  p-CH;C¢H, 1-Menthyl 8 95
11 p-CH3C6H4 ClCHzCHz 4 85
12 [)-CH3C6H4 CH3(CH2)6CH2 4 98
13 p-CH;C¢Hy  1-Adamantanyl 10 87
14  p-CH;C¢H, (CHa);C 12 64
15 p-CH3C(,H4 C(,H5(CH2)4 5 88
16 p-CH3C5H4 p-MEOC6H4CH2 5 85
17 p-CH3C6H4 m—MeOC6H4CH2 8 80
18 ])-CH3C6H4 p-ClC6H4CH2 6 88
19 C(,H5 Me 6 86
20 P-MeOCgH, L-Menthyl 10 89
21 P-CICsHy4 L-Menthyl 12 92
22 P-'BuC¢H;  L-Menthyl 15 87

# All products were identified by spectroscopy data (IR, NMR, mass
and CHN analysis).!”20-22:23
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point of view of yield, diastereoselectivity, lower reac-
tion time and the easier workup to the reported
methods.
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21. Typical experimental procedure: A mortar was charged

with the alcohol (1 mmol), p-toluenesulfinic acid (1 mmol,
0.16 g), and DCC (1 mmol, 0.21 g). The reaction mixture
was ground with a pestle in the mortar for the time
specified in Table 1. When TLC showed no remaining
toluenesulfinic acid (EtOAc/n-hexane, 15:85), to the reac-
tion mixture was added H,O (5ml) and extracted with
ether (2x 10 ml) and the combined ethereal layer was

22.
23.

washed with saturated NaHCO;, dried (MgSO,) and the
ether was evaporated to dryness using a rotary evaporator.
The residue was purified by column chromatography using
silica gel and a mixture of n-hexane/EtOAc (85:15) to give
the pure product.

See Supplementary data for experimental details.
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