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Abstract: The sodium anion of trans-1,3-dithiane-1,3-dioxide reacts with unhindered
aromatic and heteroaromatic aldehydes to give adducts with 95:5 to 97:3 diastereoselectivity.

Acyl anions are useful synthons in contemporary organic synthesis since they allow great
versatility in the disconnection of molecular structures.l.2 Numerous synthons have been
developed for the preparation of o-hydroxy carbonyl compounds and this area has been the
subject of several recent reviews.2:3 However, the growing demands for the synthesis of
enantiomerically pure compounds? has fuelled interest in the development of chiral acyl
anions equivalents.5 Of the acyl anions developed to date, none are ideal in that some
require several extra steps to control stereochemistry52.b:¢ or only give poor
diastereoselectivity5d.¢ or require extremely low temperatures to obtain reasonable yields5%.2
or require high molecular weight auxiliaries.5h In this communication we report a new,
low molecular weight, chiral acyl anion equivalent that reacts with aromatic aldehydes
with very high stereocontrol at 0°C.

Our rationally designed chiral acyl anion equivalent is trans-1,3-dithiane-1,3-dioxide
(1). This molecule possesses Cg2 symmetry and this not only reduces the number of
competing diastereomeric transition statesé but also results in the creation of only one new
stereocentre in addition reactions with trigonal electrophiles. Furthermore, the greater
acidity of (1) [pKa 25.071 as compared to dithiane itself [pK, 318] allows metallation with a
greater variety of bases.

Trans-1,3-dithiane-1,3-dioxide (1) was prepared by NalQO4 oxidation of 1,3-dithiane.?
The dioxide (1) was totally insoluble in ether solvents but showed sufficient solubility in
pyridine/THF10 to allow metallation. Metallation with LiHMDS!1 and reaction with a
variety of aldehydes at -78°C led to a 1:2 ratio of adduects (2):(3). The reactions were
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essentially instantaneous and the reactions were under kinetic control. In contrast,
metallation with NaHMDS and reaction with benzaldehyde at 0°C gave an initial 1:1 ratio of
adducts that improved to a 96:4 ratio [(2):(3)] over 30 minutes. A variety of electron rich and
deficient aromatic aldehydes were tried under these conditions together with hindered
aromatic and heteroaromatic aldehydes and the results are summarised in table 1, In all
aromatic cases, except the 2,6 disubstituted aldehydes high ratios of diastereomers were
observed resulting in good isolated yields of recrystallised material. It was pleasing to
observe high yields and high selectivity for reactions with aromatic aldehydes bearing two
electron donating groups (entry ¢). Analogous reactions recently reported by Solladiel?
with the sterically more hindered Cg symmetric variant - (8,8)-bis p-tolysulphinylmethane-
failed even to react with such aldehydes. The above reactions were also carried out in pure
pyridine or DMF and similar results were obtained. The stereochemistry of the major
benzaldehyde isomer was determined by X-ray crystallography.13

The results of reactions with aliphatic aldehydes under the same equilibrating
conditions are shown in table 1. In contrast to the results with aromatic aldehydes only
poor selectivity was observed with aliphatic aldehydes. It is difficult to rationalise why
diastereomer A, is favoured over B by over 7 kJ mol-l. Molecular mechanics calculations
on the hydroxy adducts gave results contrary to the experimental observations14 and this
suggests that factors other than the direct interaction between the aromatic ring and
dithiane moiety are controlling the outcome of the reaction. Instead, association of solvent
to the metal or aggregation of the metal alkoxides may contribute important non-bonded or
electronic interactions that favour A over B.

In general, the addition of sulphoxide anions to carbonyl compounds often proceeds
with high stereoselectivity at the « site (stereochemistry usually destroyed upon removal of
sulphoxide) but only peor selectivity at the B site (stereochemistry usually retained).15
However, there are examples of highly selective addition reactions of aryl sulphoxides with
benzaldehyde5h.15d,16 and such selectivity has been attributed to favourable n-r stacking
interactions.16 No such interactions are possible in our work and whatever the factors are
that contribute to high selectivity for aromatic aldehydes in our work may also operate in
the other cases cited above.

In conclusion, 1,3-dithiane-1,3-dioxide can be readily prepared and shows very high
selectivity in addition reactions with aromatic aldehydes under equilibrating conditions.
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Entry Aldehyde Ratio (2):(3) Isolated yi(ezlgl of
180mer .
a 96:4 87%
©\CHO
b Qe 95:5 64%
CHO
RO
c 96:4 T4%
ROmCHO
R = SiMe21-Bu
OMe
d 95:5 76%
QCHO ¢
ON
e 95:5 42%
O\CHO
£ \(Pf 70:30 47%a
CHO
N-
g i 97:3b 71% b
CHC
h 77:23 c
oo 50:50 d 449 d
i CHO 60:40 c
\r 38:.624d 24% d
j CHO 40:60 ¢
>|’ §7:13d 71%d

=PI~

Yield based on recovered starting material. Actual yield 26%.

Ratio and yield determined after derivatisation of aleohol to TMS ether.

Pure samples of isomer 2 not isolated under these conditions.

Ratios and yields obtained using LHMDS at 0° C as detailed in reference 5i.

TABLE 1
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