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In connection with a synthetic project we required a mild method for
Pummerer rearrangement of diaikyl sulfoxides. A potential solution was suggested
by the work of Brook and Anderson who discovered that o-trimethylsilyl sulfoxide

1 rearranges at 60° into the hemithioacetal trimethylsilyl ether 2.1
= g z

This reac-
tion appeared to meet our requirements, provided that a-sulfinyl carbanions
could be silylated efficiently. Other workers have encountered difficulties with

1,2 but we find that good results can be achieved by an in-

the silylation step,
verse addition procedure. Thus, treatment of methyl phenyl sulfoxide in tetrahydro
furan with lithium diisopropylamide (LDA) at -78° (1 hr) followed by dropwise
addition of the anion to excess chlorotrimethylsilane at -78° results in a 90-
95% yield of 1, identical to material prepared previously by an alternate route}
Thermolysis of 1 (60°) affords 2 in 72% isolated overall yield after distillation
together with 10% recovered methyl phenyl sulfoxide. The mechanism of this reac-
tion as proposed by Brook and Anderson involves initial silicon migration from

carbon to oxygen to give a siloxysulfonium ylid which then rearranges by the

usual Pummerer pathway.
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Silylation of ethyl phenyl sulfoxide by the same procédure gives a 10:1 mix-
ture of diastereomers 4a and 4b (85%). The major isomer 42 is characterized by
methine and methyl chemical shifts at 2.256 (q,J=7Hz) and 1.028 (d,J=7Hz). The
minor isomer 4b is identical to a substance obtained by Carey and Hernandez by
methylation of the anion §.2 We have reexamined the latter reaction and find
that both diastereomers are formed in a ratio of 4a:4b of ca. 1:20 by nmr analy-
sis of the C-methyl region. Upon thermolysis, the major isomer from silylation
(gé) is completely converted to 6 within an hour at 60° while only 7% of 4b re-
acts under the same conditions. At 80°, the rearrangement of 4b to 6 is complete
after 2 hours, in agreement with an earlier observation by Carey and Hernandez.z

Silylation of benzyl tert-butyl sulfoxide anion3 also affords a mixture of
diastereomers at -78°. In this case, the major diastereomer 7a cannot be iso-
jated at room temperature due to its facile rearrangement to § (76%). Small
amounts of benzaldehyde and the dithioacetal 9 are also present in the crude
reaction product, together with 7b (6-7% by nmr analysis). Examination of crude
silylation mixtures by low temperature nmr reveals a weak methine singlet at
6.085 due to 8. This signal increases considerably in intensity between 0-10°,

indicating that unrearranged 7a must be present at lower temperatures. In
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contrast, the minor isomer Zg is quite stable at room temperature and can be
purified by chromatography. Upon thermolysis at 68°, 7b rearranges to 8 (20%),
benzaldehyde (35%), and 9 (30%). These sideproducts are not formed from purified
8 under the same conditions, and are best explained by intermolecular S-alkyla-
tion of 8 by tﬁe ionic intermediate 10 as shown in Figure 2.

The dramatic reactivity difference between 7a and 7b can be rationalized

by Brook's mechanism!

if silicon migration from carbon to oxygen is an intra-
molecular 4-center process.4 The more reactive diastereomer 7a would then be
assigned the relative stereochemistry which minimizes phenyl-tert-butyl inter-
actions in the 4-center transition state (eclipsed C-Si and S=0 bonds, Fig. 2)
Similar reasoning can be used to assign the stereochemistry of 4a and 4b, but
the reactivity difference is smaller and the argument is correspondingly weaker.
It is significant that 7a corresponds to silylation of the anion with opposite
stereoselectivity compared to protonation as observed by Durst and Viau.3
Furthermore, the preferential formation of a different diastereomer from sily-

lation of 3 compared to methylation of 5 is consistent with the same stereo-

chemistry for silylation as for methylation, provided that 3 and 5 have similar

geometry.S
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The synthetic potential of the silicon Pummerer rearrangement is illustrated
by several dialkyl sulfoxide silylations (Table 1). In general, the intermediate
a-trimethylsilyl sulfoxides rearrange below room temperature. This enhanced re-
activity compared to Z and 4a,b suggests that silicon migration is favored by
greater electron density at oxygen in dialkylsulfoxides compared to alkylaryl-
sulfoxides. Substantial yields of vinyl thiocethers are also obtained, presumably
by deprotonation of intermediate sulfonium ions. Although the yields of Pummerer
products are modest, we note that di-n-butyl sulfoxide and certain other alkyl

sulfoxides give only the vinyl thioethers under standard Pummerer conditions.6

Table 1. (Silylation.at -78°, workup at 20°)

A 1)LDA =
(n-CyHy),S0 m C4HgSCH(OTMS)CzH, + C,HgSCH=CHC Hy + - (C4HyS) ,CHC,H,
45% 30% 13%

etc.
t-C4H930-n-C4H9 —_— t-C4H98CH(OTMS)C3H7 + t-C4HQSCH=CHC2Hs

44% 41%

PhCHZSOCH3 S PhCH(OTMS)SCH3 + PhCH(SCH3)2 + PhCHO
34% 32% 34%

PhCH,CH(SCH;)SOCH; —> PhCH=C(SCH,),

3
86%
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