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Several papers dealing with attempts to establish absolute configur—
ations in dissymmetric sulphoxides appeared in the last few years (1-8).
Although the absolute configuration of some natural sulphoxides was
unequivocally established by X-ray analysis (1,6b), the aim of many
investigations was to find general and possibly simple methods of config-
urational correlations. A Tew of these (2,3) are based on the asymmeiric
synthesis of sulphoxides.

The key for the final solution of the problem was Andersen's synthesis
of optically active sulphoxides from diastereoisomeric sulphinates and
Grignard reagents (4). It was shown by ORD measurements (4c¢,8b) that
nucleophilic substitution at sulphur in sulphinates is stereospecific and
proceeds with inversion of configuration. On these bases it was posaible
to Mislow, after determining the absolute configuration of diastereoisomeric
sulphinatea by X-ray techmique (9), to assign the absolute configuration
to dissymmetric sulphoxides (8): in the case of aryl-alkyl-sulphoxides
(8b), this assignment of configuration [ (R)(+), (S)(~)] agrees with that
suggested by us in 1961 (2b) from the results of asymmetric synthesis.

Since Mislow et al. (Sb,c) are of the opinion that the coincidence
is purely fortuitous, this makes necessary a survey of the validity and

limits of our method of correlation.

i) The oxidation of phenyl-alkyl-sulphides by (1S)(+)percamphoric acid (I)

in chloroform at ~5° usually yields optically active sulphoxides. At the
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D-line these are always dextrorotatory for nmormal or P-branched alkyl
chains (Me, Bt, n-Pr, n-But, i-But), inactive or nearly inaetive for a-
branched chains (i-Pr, s-But), laevorotatory for doudbly branched ohains
in a (t-But) (2a). The same results are obtaimed in the oxidation of the
oorresponding m—COOO!s-phonyl-alkyl—sulphidu by peracid (I) and (S8)(+)
perhydratropic acid (II) (2b).

ii) With an extension to oxidation of mulphides of the empiriocal corre—
lations expressed by Cram and Prelog (10) for the asymmetric induotion
at carbon, we proposed (2) that the stereochemical trend of the reaction
is considered to be regulated Dy the balance between two conformations
when the attack of the reagents takes place, a) mors favoured, b) leas
favoured, in which the largest group A of the sulphide respectively
faces the less hindered region (5, M) and the medium hindered region
(8, L) of the perecid.
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The rule indicated above is alsc based on the logical assumption
that the electrophilic atiack onm sulphur (11i) takes place in the direction
of maximum charge denalty in the lome pair of sulphur. It 1s asaumed that
the staggered conformations a) and b) are relatively more favoured with
respect to the other staggered ones in which groups A or B face the most
hindered region (L, M) of the peracid, and with respect to all eclipsed
conformations.

In agreement with Crem's and Prelog's rules (10), this line of
reasoning doss not pretend to give any detailed or rigorous interpretation
of the transition state in the oxidation of sulphides to sulphaxides by

peracids.

141) Other effects beside sterio inmduction (electrostatioc, solvationm, etc.)



No.38 3369

are neglected in the above scheme; this must imply several and important
limitations. Thus, sirongly polar groups (NOQ, 8023, etc.) bonded to the
peracid or solvents different from chloroform may determine erratic
results, so that the correlation may not be valid a.xﬁ'moro (12)3 from this
point of view the choice of chloroform, made by analogy with the normal
oxidations by peracids, clearly revealed to be advantageous.

On the other hand the distance between the inducing asymmetric centre
and the reaction centre, which is larger than that normally found in the
asymmetric syntheses at carbon, should restrict by iiself the amount of
asymmetric synthesis (in the cases so far examined it does not exceed 5%).

iv) The proposed model accounts for the inveraion of rotation (and of
absolute configuration) with the same peracid, passing from aryl-methyl-
to aryl-t-butyl-sulphoxides (methylez aryl <= t-butyl), and for the very
low or negligible yield in asymmetric synthesis in the case of i-propil-
and s-butyl-aryl-sulphoxides, in which sizes of groups bomded to sulphur
are comparable. Steric differences in positions farther from sulphur seem
to be irrelevant (methyl ~v n—alkyl).

v) Checked on methyl- and t-butyl-phenyl-sulphoxide, the stereochemical
trend of the asymmetric synthesis was constantly observed in the oxidations
in chloroform by the following peracids (13)s (S)(+)hydratropic (II)
(2b,12), (s)(+)a-cyclohexyl-propionic (III) (2d4), (R)(+)endo~-norbornane—
carbaxylic (IV) (2¢), (8)(+)exo-norbornane-carboxylic (V) (2¢). A1l these
peraclids yielded methyl- and t-butyl-phenyl-sulphoxide of opposite sign,

and always in agreement with the proposed scheme [with the only exception
of (V) which, together with the expected (+)methyl-phenyl-sulphoxide,
afforded an optically inactive t—butyl—phenyl-—sulphonr.ide].

vi) The ORD curves in the 300~600 my region suggest that for equal sign
of rotation at the D-line the aryl-alkyl-sulphoxides examined have the
same absolute oonfiguration; from she results of asymmetric syntheses,
this should be (R)(+), (S)(-), in agreement with the results of X-ray
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analysis (8'b,9).‘

vii) The asymmetric synthesis of benzyl-alkyl-sulphoxides by the same
method guve results of more difficult interpretation; moreover, strong
solvent offects may change the sign of rotation and the ORD curve of the
sulphoxides, at least in the region above 350 xnu.BE

Summing up the situation, there is no doubt that the extension,
technically impossible till recently, of ORD spectroscopy under 300 mu
region, and the easy conversion of diastereoisomeric sulphides into
optically active sulphoxides (4) have opered new possibilities of inve~
stigatior and synthesis of the latter compounds. However it must be
emphasized that, within the limits stited above, and for the compounds
that we have investigated, the simple correlation employed by us (2)
between the configurations of optically active peracids and those of
aryl-alkyl-sulphoxides retains so far its validity. Therefore it is
believed that, notwithstanding low optical yields, the comstant itrend
of correct results descending from our working hypothesis may hardly be

attributed to a constant trend of casual events (8b).
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