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The Synthesis of Optically Active Sulphoxides from Sulphinamides

By Joun JacoBus and Kurt MisLow*

(Princeton University, Princeton, New Jersey 08540)

OPTICALLY ACTIVE SULPHOXIDES are conveniently
prepared from sulphinates by the Grignard
synthesis.1.2 The synthesis of racemic sulph-
oxides from sulphinamides by reaction with
alkyl-lithium reagents has been previously des-
cribed®*; we now report that optically active
sulphoxides are generated by reaction of organo-
lithium reagents with diastereomerically enriched
sulphinamides.

Addition of benzenesulphinyl chloride in ether
to (+4)-(S)-deoxyephedrine’ {N-methyl-1-phenyl-
2-propylamine, [«]® -17-6° (water) as the
hydrochloride} at 0° affords a mixture of diastereo-
meric  N-methyl-N-(1-phenyl-2-propyl)benzene-
sulphinamides which are separable by fractional

crystallization from petroleum ether (60—70°).
The properties of the two componentst are:
diastereomer (A), m.p. 84—85°, [a]% +96°, n.m.r.
7 863 (C-CH, d, J 65 Hz), 7-68 (N-CH,, s),
7-00—7-50 (PhCH,, m), 5-66—6-17 (C-H, m),
2:34—3-00 (aromatic, m), and 2:70 (aromatic,
s); diastereomer (B), m.p. 79—80°, [a]® +118°,
n.m.r. 7 870 (C-CH,, d, ] 6-5 Hz), 7-46 (N-CH,,
s), 6-84—17-34 (PhCH,, m), 6-00—658 (C-H, m),
2-16—3:00 (aromatic, m), 2-58 (aromatic, s).
Reaction of the diastereomerically pure (by n.m.r.)
sulphinamides (A) and (B) with methyl-lithium in
ether at —70° afforded (+)-(R)-methyl phenyl
sulphoxide, [«]% +137° (ethanol), and the (—)-(S)
isomer, [«]% —135° (ethanol), respectively. Since

t Satisfactory elemental analyses (40-3%) were obtained for both diastereomers. Optical rotations refer to
1—29, solutions in ethanol. N.m.r. spectra were measured on a Varian A-60A spectrometer and refer to §9, solutions
in deuteriochloroform with tetramethylsilane as internal standard.
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the highest rotation reported for methyl phenyl
sulphoxide is [a]p 149° (ethanol),* the product of
reaction is at most only 90—929%, optically pure.
Three interpretations are readily envisaged: the
starting deoxyephedrine might be optically impure,
the displacement reaction might be less than
completely stereospecific, or the sulphoxide
produced might be partially racemized under the
reaction conditions. Though not excluding the
first two possibilities, we rank the last explanation
first in importance since this observation is con-
sistent with prior findings.# Particularly note-
worthy is the observation that the displacement
reaction fails to occur, in the present instance,
when methyl-magnesium bromide is employed as a
reagent under conditions which are successful
in the Grignard synthesis of sulphoxides from
sulphinates 1,2
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If, by analogy with the stereochemistry of the
Grignard synthesis,’»? the present displacement
reaction occurs predominantly with inversion of
configuration, it follows that diastereomers (A)
and (B) have the (R)- and (S)-configuration at
sulphur, respectively.

In contrast to the asymmetric synthesis of
sulphinates,?® the asymmetric synthesis of (A)
and (B) is strongly temperature dependent and
becomes more stereospecific with increasing tem-
perature in the range 0 to —70°: thus, reaction of
benzenesulphinyl chloride (1 mole) with deoxy-
ephedrine (2 moles) at 0° affords a 3:1 mixture of
diastereomers with (A) predominating, whereas
at —70° a 1:1 mixture is obtained.
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