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Dimercaptoethane oxirane ring opening reaction: b,b%-dihydroxy
dithioether synthesis
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Abstract—The action of dimercaptoethane on alkyl oxiranes in the presence of benzyltrimethylammonium hydroxide (Triton B)
allows, via regiospecific opening reaction, the preparation of the corresponding b,b%-dihydroxy dithioethers in excellent yields.
© 2001 Elsevier Science Ltd. All rights reserved.

The ring opening of oxiranes1 with various nucleophiles
is an important synthetic transformation in organic
chemistry. The preparation of b-hydroxy thioethers is
generally realized by the action of thiolates2 or thiols in
the presence of acids or metal salts.3 Ring opening
reaction by thiols was also carried out in the presence of
alumina4 or polyethylene glycol.5 This reaction has been
recently performed in hexafluoroisopropanol without a
catalyst.6 Herein, we report the ring opening reaction of
two mole equivalents of epoxides with dimercaptoethane
using benzyltrimethylammonium hydroxide (Triton B)
as catalyst7 (Scheme 1).

As shown in Table 1, this reaction allows the preparation
of b,b%-dihydroxy dithioethers in excellent yields. For the
starting oxiranes 1a–e, the epoxide ring was regiospecifi-
cally opened by nucleophilic attack on the terminal
carbon atoms affording a secondary diol. This regiospe-
cificity was not observed in the case of styrene oxide 1f,
which gave a mixture of three isomeric derivatives.8

Compounds 2a–f should be obtained as a mixture of
diastereomers, but the two stereogenic centers within the

molecule are far from each other so they could not be
discerned by NMR technique. The 1H NMR spectrum
shows a sharp singlet for the two methylene groups of
the dimercaptoethane moiety.

This is not the case for the cyclohexanic compound 2g,
for which two singlets of the same intensity were observed
for these methylene groups. The existence of two
diastereomers for the cyclohexanic compound may be
explained if we assume that the cyclohexene oxide 1g
gave exclusively trans products,9,10 which were formed as
an equimolar mixture of meso and threo11 (Scheme 2).

By adding D-camphosulfonic acid,12 splitting of one of
the two singlets was not observed, but the more
deshielded one broadens so it may be attributed to the
threo isomer.

The b,b%-dihydroxy dithioethers obtained were character-
ized by spectroscopic and HRMS methods.13 These new
compounds may be useful intermediates for the synthesis
of lipophilic thiacrown ethers.14

Scheme 1.
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Table 1. Ring opening of epoxides with dimercaptoethane

aThe ratio of the three isomers was determined by GC and 1H NMR.bThe mixture of isomeric products was purified by column chromatography
(silica gel, hexane–diethyl ether, 1:1).
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Scheme 2.
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