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Recently, we reported a highly selective Michael addition of diethyl malonate to trans-/-

styryl p-tolyl sulfoxide (I)l) This selectiv1ty2) may be accounted for by the proposal that the
carbanion IIa is preferentially formed with respect to IIb, as a result of electronic demand of

the adjacent chiral sulfinyl group?) This kind of selectivity would also be expected for

related anionic additionsA), for this reason the present study was undertakens’ 2
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A solution containing methanol (5 5 ml), I (1.5 mmol), and sodium methoxide (1.0 mmol) was
refluxed for 6 days A usual workup gave an oily residue which, when subjected to columm
chromatography (silica gel, dichloromethane), afforded two diastereomers of 2-methoxy-2-phenyl-
ethyl p-tolyl sulfoxide, IVa (184 mg) and IVb (117 mg), while 84 mg of I was recovered. Based
on unrecovered I, the total yield of IVa and IVb was 937, the respective ratio being 61 39.

Scheme 2 IK
Tol\S/Cﬂz\C _Ph Tol\s /CQC/Ph Tol\s /CHZ\C _Ph 1) NaH Tol._ /cuz\c P
6————*
B % > B \ < B B 2 )
Ol'MeOIH ol"' H ola }ilee 2) Mel olf' l{f)H
Vb I Va va
wa? mp 95-7°, vXBT. 1040 em L, 2PCY3 2.34(s, 3H), 2 7-3.2(m, 2H), 3 32(s, 3H), 4.75(d of 4,

of d, 1H, J=6 0, 13.0 Hz), 3 08(s, 3H), 3.43(d of d, 1H, J=8 0, 13 0 Hz), 4 27(d of d, 1H, J=6 0
8 0 Hz), 7 2-7 6(m, 9H)

1, J=4 0, 9 0 Hz), 7.1-7.6(m, 9H). IVb an o1l, /"2t 1050 e, 5%PC13: 2 49(s, 3H), 2 86(d

2469



2470 No. 27

The configurations of IVa and IVb were determined unequivocally by the following chemical
transformations: From a mixture of both diastereomers of 2-hydroxy-2-phenylethyl p-tolyl
sulfoxide (V)g) isomer Va was easily separated and also purified by recrystallization from
methanol-water: mp 138-140°, 9°°°13 2.41(s, 3H), 2.84(d of d, 1H, J=3.0, 13.5 Hz), 3 23(d of d,
14, J=9.7, 13.5 Hz), 4.05(broad s, 1H), 5.30(d of d, 1H, J=3.0, 9.7 Hz), 7.2-7.6(m, 9H), the ir
and nmr spectra of the isomer Va were in every respect identical with those of (+)-(R)s—(S)c-V§)
Methylation of Va (methyl iodide, 1 equiv. of sodium hydride) afforded IVa quantitatively,

a fact firmly establishing the configuration of racemic IVa as (R)s-(S)c and (S)s-(R)c.

It should be noted that the major isomers from the addition reactions, i.e., IIIa and IVa,
have opposite configurations at their respective /-sulfinyl-carbon atoms (see Schemes 1 and 2).
This unexpected result was experimentally associated with the reversible (thermodynamically
controlled) addition of the alkoxide in contrast to the {rreversible (kinetically controlled)
addition of diethyl malonate}o)
I and sodium methoxide refluxed for 37 hr provided I, IVa, and IVb in a ratio of 26 : 46 : 28,

determined by nmr analysis. Under the same conditions, IVa provided almost identical results.

That is, a methanolic solution containing equimolar amounts of

It is concluded that this ratio reflects the relative thermodynamic stabilities of I, IVa, and
IVb in this equilibration reaction and shows that isomer IVa is thermodynamically more stable
than IVb.

We have established that two types of results may be observed in anionic additions to (,5-
unsaturated sulfoxides, arising from either kinetic or thermodynamic control The electronic
effect of the chiral sulfinyl group determines the most stable transition state of a newly
formed carbanion which in turn determines the ratio of initially formed isomers. When the
reaction is reversible and equilibration is attained, the ratio of the isomeric products becomes
thermodynamically controlled and is thereby dependent on the relative isomer stabilities.

The asymmetric induction by the chiral sulfinyl group 1s expected to be highly effective in
other kinetically controlled additions of anions to(Yni-unsaturated sulfoxides. Synthesis of

chiral molecules by this means is now being investigated
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