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The cleavage of silicon-alkynyl carbon bond (in I) by fluoride ion is relatively facilel
whereas the cleavage of silicon-vinyl carbon bond (in IT) is difficult'’?. This is attributed
in part to the ability of the alkynyl anion to act as a better leaving group in what is
probably an SNZ—Si reaction3. We found that when there is a g-hydroxy group present, cleavage
of silicon-vinyl carbon bond (in IIT) by fluoride ion can occur. A B-hydroxy effect was

proposed to account for the observationz. However, even with the anchimeric assistance of the
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f-hydroxy group, cleavage of the silicon-alkyl carbon bond (in IV) by fluoride ion could not
be achievedz.

In view of the increasing interest of silyloxiranes in organic synthesis4_7 and the
expectation that the oxiranyl anion may be somewhere in-between the vinyl anion and the alkyl
anion in terms of basicityB, we have examined the cleavage of silicon-carbon bond in compounds

of general structure V by fluoride ion. 1
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We wish to report the remarkable observation that the replacement of silyl group by hydrogen
(equation 1) can indeed be achieved with relative ease.

Compounds V were obtained by epoxidation of III9 with m—chloroperberzoic acid in methylene
chloride at room temperature. A mixture of V and Tetraethylammonium fluoride (1.1 ecuivalent)
in dimethylsulfoxide or acetonitrile was stirred at room temperature for 2 hours. When the
reaction mixture was quenched with water and extracted with ether, there was obtained in
essentially quantitative yield the compound VI. The identities of compourds VI were secured
by standard spectroscopic means as well as by comparison with authentic compounds prepared by
epoxidation of the corresponding allylic alcohols.
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Camparison of the relative rates of reaction with fluoride ion indicated that it is
easier to cleave the silicon—carbon bond in V than in IIIZ. This led us to investigate the
reaction of simple triorganosilyloxiranes with fluoride ion. Indeed, triphenylsilyloxirane
(VIIa), on reaction with potassium fluoride in ethancl-dimethylsulfoxide gave triphenylfluoro-
silama10 as well as ethylene oxidell. Similarly, tr;ans-l—phenyl—z~t~_rimethylsilylo:vci_ranel2
(VIIb) on treatment with tetraethylammonium fluoride in DMSO followed by quenching with water
gave styrene oxide (VIIIb) in quantitative yield.
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The stereochemistry of substitution at the oxiranyl carbon has been examined on the
basis of the following experiments. Epoxidation of IIIa occurred in a stereoselective manner
to give the epoxy compound Va as one diastereomer. While the stereochemistry of Va has not
been established with certainty, it is arqued that the preferred conformation of IIIa is
likely to have the vinyl group eclipsing with the phenyl grouplG; epoxidation of TIla then
occurred on the same side as the hydroxy groupl7. The stereochemistry of VIa was however
deduced definitely by lithium aluminum hydride reduction to give erythro-l-phenylpropane-1,2-
diollB. The overall transformation can be depicted by scheme I. The replacement of the silyl
group by hydrogen (Va —— VIa) occurred thus with retention of configuration at carbon.
Similar stereospecific transformations were obtained for the sequence ITTh—» Vb —» VIa.

Retention of configuration at the oxiranyl carbon can however be demonstrated in the
conversion of VIIb to VIIc. A solution of VIIb (1 mmole), tetraethylamwonium fluoride in
1 ml of mso—ds was stirred for one minute at room temperature. The reaction mixture was
poured into 20 ml D:_,O. Styrene oxide (VIIIc) was isolated in 70% yield and found to have
33% deuterium incorporation (mass spectrametry) with all the deuterium confined to the trans-—
position (nmr).8

Two mechanisms can be considered to account for the observed results. The first one
involves a frontside electrophilic substitution at the oxiranyl carbonl®. This is considered
less likely in view of the relative order of reactivity of alkynyl > vinyl > alkyl. Some
carbanionic character must have developed at the carbon center. In the case of the second

mechanism, an oxiranyl anion is postulated as the intermediatelg. Oxiranyl anion has previously

been implicated in the base-catalysed rearrangement of epoxideszo. Information about the
nature of the oxiranyl anion has however been scanty. In as much as the present reaction
gives an indication of the nature of carbanionic character at the carbon center, our results
suggest that (1) oxiranyl anion is comparable to alkynyl anion as leaving group and (2) the
rate of inversion of the oxiranyl anion is sufficiently slow21 with respect to proton transfer

so that the stereochemical integrity at the oxiranyl carbon is maintained.
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