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High Control of the Stereochemistry of the Reactions of Carbanions a to
Sulphoxides via an Aluminium ‘Ate’ Complex

By YosHiNORI YaAMAMOTO* and KAzZUHIRO MARUYAMA
(Department of Chemustry, Faculty of Science, Kyoto University, Kyoto 606, Japan)

Summary lhe deuteriation of a-lithio benzyl methyl sul-
phoxide mn the presence of EtzAl occurs with inversion,
while that in the absence of the additive occurs with
retention, the corresponding aluminium ate’ complex (3)
1s presumably 1nvolved as an intermediate

THE stereoselectivity of the reactions of «-lithio sulphoxides
with electrophiles 1s known to depend upon the nature of the
electrophile ! For example, protonation ot the lithio deriva-
tive of benzyl methyl sulphoxide occurs with retention
[structure (1)] while methylation with Mel proceeds via con-
figurational 1nversion at carbon [structure (2)] The
stereochemistry of these processes can be markedly affected
by the additton of macrocychic polyethers!® or L1 salts 1
Unfortunately, however, complete stereochemical control 1s
not possible with these methods, attack by protons occurs,
predominantly but not exclusively, from the reverse side
We report a new method 1n which ‘reversed’ steieoselectivity
may be realized, in protonolysis wa the corresponding
alumimium ate complex (Scheme)
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ScHEME ‘Reversed stereoselectivity

It has been proposed that the stereochemistry 1s controlled
by cation—carbamion interactions and by the ability of L1t to
form a chelate with oxygen 1P,!  Displacement of L1+ would
proceed with predominant retention of configuration when
the electrophile can act as a chelating reagent (1), and with
mversion when 1t cannot act in this way (2)  This suggests
that the corresponding ate complex (3) may be formed via
mversion smce Lewis acids such as R;B and R;Al cannot
form a chelate with L1+, and the protonolysis of (3) may
proceed with retention 1n the same manner as most electro-
philic substitutions Therefore, 1t was expected that
protonolysis 1in the presence of Lewis acids would exhibit
stereoselectivity 1n the opposite sense The results are
summarized 1n the Table

TaBLE ‘Reversed stereoselectivity in the deuteriation of a-
lithio benzyl methyl sulphoxide2
Diastereoisomer
ratio,¢ 9
Electro- Gegen- Retention Inversion
Lewis acid phile cation® (RR/SS) (RS/SR)
Noned D,0 I 94 6
Noned D,0 K 57 43
B(OMe), D,0 L1 43 57
Et;B D,0 1 57 43
EtzAl D,0 L1 13 87
Et Al D0 K 5 95
Noned Mel I 5 95
Et;Al Mel L1 5 95

a Racemic benzyl methyl sulphoxide was treated with BurLiin
tetrahydrofuran (THF) at —70 °C  The approprate Lewis acid
was subsequently added  After the mixture had been stirred for
a while an excess of the electrophile was added at —70°C  Et;Al
was destroyed by the slow addition of water and Et;B by
oxidation with H,0,-NaOH Yields of the deuteriation or
methylation were generally high P The potassium salts were
prepared by the addition of ButOK to a THF solution of the
corresponding lithium salt M Stahle J Hartmann and M
Schlosser, Helv Chwm Acta, 1977, 60, 1730 ¢ Determined by
'Hnmr spectroscopy ! 4 The normal reaction with an
electrophile
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Among the Lewis acids examined, Et;Al gives the best
result; deuterium attacks almost completely from the
reverse side. The longer C-~Al bond may exert less steric
hindrance, and its greater ionic nature may facilitate
electrophilic substitution. The stereochemistry of the
methylation is not affected by the presence of Et;Al, sup-
porting the hypothesis that the ate complex formation
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proceeds via inversion and the substitution via retention.
Irrespective of the precise mechanism, this work clearly
indicates that stereochemical control of the reactions of
certain carbanions may be realized through ate complexes.?
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