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Abstract: A thiane oxide system 1, bearing a protected hydroxyl group, undergoes stereoselective acylation to give
arange of -ketosulphoxides 2a-e, which can then be reduced stereoselectively to give either of the corresponding
hydroxysulphoxides 3 and 4. Further manipulation of these compounds, involving thiane ring-opening, leads to a
variety of functionalised epoxides.

The stereoselective reduction of p-ketosulphoxides, especially homochiral derivatives having an
asymmetric sulphur centre, has been firmly established as a method of constructing chiral alcohols, with
recent examples from the group of Solladié illustrating the utility of this approach in the total synthesis of a
range of natural products.! Of key importance is the ability to select either diastereoisomeric
hydroxysulphoxide from a particular ketosulphoxide, simply by the appropriate choice of reducing agent.2
Subsequent removal of the sulphoxide auxiliary is then required, usually in a reductive step using Raney
nickel. We demonstrate here that this type of approach can successfully be applied to certain cyclic p-
ketosulphoxides, and show that the products can be further transformed into interestingly functionalised
epoxides.

We have previously described the transformation of thiane oxide 1 into a number of substituted
derivatives, including the p-ketosulphoxides 2a and 2b, via the intermediate sulphinyl carbanion, Scheme
13
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Scheme 1

For our study of the reduction of these products we carried out a number of additional acylations to provide
arange of B-ketosulphoxides 2a—2e in good yield.4 The stereochemistry of the ketosulphoxide products is
as shown, with the acyl group being introduced cis to the sulphoxide oxygen. With these compounds in
hand we examined their reduction using the protocols employed previously by Solladié to give the two
diasterecisomeric hydroxysulphoxides 3 and 4, Scheme 2.25
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Scheme 2

Several points are worth noting from the results given in the table. Firstly, all the reductions employing
ZnCl, in the reaction mixture proceeded to give only hydroxysulphoxide 4. Secondly, the reactions
involving the use of DIBAL alone give more mixed results, with 2b and 2d giving only 3, whereas 2a and
2c give mixtures of isomers. In addition, wé found that the reduction of 2e with DIBAL alone did not give
acceptable results, perhaps due to retro-aldol complications.

The results can reasonably be accommodated by the usual transition state models for this type of
reduction, which involve either the least sterically hindered approach of the hydride reagent on a ZnCly-
chelated ketosulphoxide, as represented by S, or intramolecular hydride delivery as in 6 and 7.20.6
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In the chelated form § the rearside hydride approach shown, which leads to 4, is clearly less hindered than
the altemative trajectory, which would involve substantial interaction with hydrogens on the thiane oxide
ring. In addition, this mode of reduction may be assisted by a favourable interaction of the electrophilic
iBupyAIH reagent with the sulphur lone pair.2b

In the reactions involving DIBAL alone we observed high levels of selectivity only with 2b and 2d, both
of which have fairly bulky alkyl groups attached to the ketone. With the smaller methyl or ethyl ketones, 2a
and 2c, very little selectivity was seen. The poor selectivity in the latter cases indicates that transition states
approximated by 6 and 7 are close in energy. However, when the group R is relatively large, as is the case
in 2b and 2d, the unfavourable interaction indicated in 6 involving the R group and one of the substituents
on aluminium must dominate, leading to the exclusive formation of 3 via 7.

Having developed a route to either 3 or 4, we were interested in developing a method which would allow
translation of the established stereochemistry into products lacking the thiane ring. One such procedure
involves initial reduction of the sulphoxide group to the corresponding sulphide,? followed by trcatment
with Me3O*BF,~ and then base, to give the epoxide products shown in Scheme 3.8
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Scheme 3

Two examples of each stereochemical series of hydroxysulphoxide 3 and 4 were taken through this
sequence to give the trans-epoxide products 8 and 9 or the cis-compounds 10 and 11.9 The products are
essentially protected forms of epoxides derived from homoallylic alcohols, which are not straightforward
to prepare in stereosclective fashion. Furthermore, our stereoselective route to this type of epoxy alcohol
derivative is quite versatile, and should allow the introduction of additional functionality, or substituents,
by further substitution of the thiane oxide ring, or by manipulation of the thiomethyl group present in the
final products.10 Finally, it should be noted that the compounds described above are available in non-
racemic form, since we have shown that enantioselective substitution of the thiane oxide 1 can be achieved
by employing a homochiral lithium amide base for the deprotonation.!!
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