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In comnection with another problem, the alcohol (~];) stereoselectively monodeuterated at
position 2 was required. Since the diastereotopic protons of a methylene group adjacent to a
sulphoxide function can undergo base-catalysed exchange at different ra,tes,l an attempt was
made to replace Ha or H.b of the sulphoxide Q‘Zg by deuterium,

When treated with sodium deuteroxide in deuterium oxide at room temperature, the oxide
(’«%.‘)2 was converted into the-salt (3~3 without isotope incorporation; at 80° H, and H, of the

salt (3) underwent deuterium exchange at a similar rz-rt;e.3
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In order to avoid the ester hydrolysis, the sulphoxide (2) was briefly treated with

[
potassium tert~butoxide in deuterodimethyl sulphoxide at room temperature. The recovered

sulphoxide4 was 5% tetra~ , 87% tri- , and 7% mono-deuterated on the basis of mass spectroscopy;

nem.,r. spectroscopy clearly revealed that Ha, H‘b’ and Hd had been replaced by deuteriu.m.5

A control experiment established that the sulphide (4)6 did not incorporate deuterium under
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the reaction conditions. Consequently, the exchange of the vinylic hydrogen is associated
with the presence of thé sulphinyl group.

The reaction of the sulphoxide ("2'2 with potassium tert-butoxide in deuterodimethyl
sulphoxide was monitored by n.m.r. spectroscopy and quenched when the vinylic hydrogen had
undergone partial exchange. The recovered sulphoxide was 16% tri~ , 39% di- y 34% mono- , and
10% un-deuterated by mass spectroscopy; nN.M.r. spectroscopic analysis (90 MHz) indicated that

H_ had undergone 16%, ;4 S54%y and H 4 69% deuterium exchange.
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In order to determine if the vinylic~hydrogen exchange was sensitive to the stereochemistry

of the sulphinyl group, the diasteroisomeric sulphoxide (5)2 was briefly itreated with potassium
e

tert-butoxide in deuterodimethyl sulphoxide at room temperature. The recovered sulphoxide4 was

50% mono- and 50% un~deuterated by mass spectroscopy; only H a had undergone isotopic exchange

by nem.r. spectroscopy (90 MHz).7

A competitive experiment in which a 1:1 mixture of the sulphoxides (2) and (5) was
Ared E

treated with potassium tert-butoxide in deuterodimethyl sulphoxidey showed that the vinylic
hydrogens of the sulphoxides exchanged at a very similar rate. Consequently, the acidity of

Hd is not influenced by the sulphoxide stereochemistry.

It is clear from the foregoing results that Hy of the sulphorides (2) and (5) exchange
e L

faster than Ha and H‘b’ The unusual ease with which the vinylic exchange occurs suggests that
the ylid (7)8 contributes to the stabilisation of the intermediate vinyl anion (6). 4
L AN

similar process had been invoked to account for the exchange of the 2- and 6-hydrogens of

H—methyl-4—pyridone,9 which takes place in 045N=sodium deuteroxide solution at 100°.
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This formulation is not intended to exclude the possibility that the n-electrons are
also delocalised in the sulphur d-orbitals; however, calculations [A. Rauk, S. Wolfe,

and I.Ce Csizmadias Canad.JsChem.; 47y 113 (1969)] suggests that this effect is likely to
ol

be unimportant. The salt (3) does not undergo vinylic-hydrogen exchange in the presence
~eed
of potassium tert-butoxide and deuterodimethyl sulphoxide and, consequently, the methoxy-

carbonyl group of the sulphoxide (2) is necessary for the exchange reaction,
rewns
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