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Abstract: The epoxidation of allylic alcohols carrying Me3Si group on the
double bonds with VO(acac) 2-tBuOOH or MCPBA provides erythro or threo epoxy
alcohols, respectively with high stereoselectivaty.

Extensive studies have been devoted for the stereoselective epoxidation
of secondary allylic alcohols.l The stereochemical outcome as listed in
Table 1 heavily depends on the substitution pattern of the double bond. The
rather low selectivities have been obtained in the epoxidation of the com-
pounds such as Ia and IIIa with both peracid and metal-catalyzed epoxidation.
Moreover, a single stereoisomer 1s produced with high stereoselectivity (~95%)
1n the case of IIa and IVa.2 We now report that the substitution of appro-
priate hydrogen on the double bond by Me,S1 group induces the production of
both erythro and threo-isomer with high stereoselectivity for mono- (Ia) and
di-substituted allylic alcohols (IIa, ITa, and IVa). The silyl group can,
of course, be removed easily after epoxidation.

The vanadium-catalyzed epoxidation of allylic alcohol substrate IIb
gives the erythro isomer of the corresponding epoxy alcohol, whereas the
MCPBA oxidation of the substrate IIc produces the threo i1somer stereoselec-
tively. The observed selectivity 1s explained by means of the steric bulk
of the Me351 group3 and the generality of the reaction 1s shown by data
incorporated in Table 1.
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Table 1. Stereoselective epoxidation of trimethylsilyl substituted
allylic alcohols

VO {acac) ;- tBuOOH MCPBA
Substrate 5
Yield ratio of b Yield® ratio of
(%) threo : erythro (%) threo : erythro
F nBu
/\g Ia 85 22: 78 85 58 : 42
n
Bu
a
Me3Sl H Ib 74 92 : 8 70 87 : 13
Me351 N
Bu
s Ic 84 1:99 92 39 : 61
OH

e e
Me n
Bu
\/\( ma 89 29 : 71 90 61 : 39
ne g OH
5L AN\ Me
ma' 83 25: 75 87 61 : 39
OH
nC5Hl Me3 1
Me
mb 70 1:99 65 15: 85
OH
Me ’/, nBu
mc 93 99 : 1 81 99 : 1
Me3 1 OH
= Me
N 1Va 86 80 : 20 88 95 : 5
C_H H
6 l3S:LMe3
0w 7 Me 1y 86 7:93 80 81 : 19
CeHy3 OH

8Isolated vields. Two steps (epoxidation, desilylation or epoxidation,
acetylation) or three steps (epoxidation, desilylation, and acetylation)
overall yields. DbThe resulting mixtures of epoxy alcohols or epoxy acetates
were analyzed by glpc on 2 m columns packed with 3% Silicon OV-17 on Uniport
HP (for epoxy acetates derived from Ia, ITIa, IIa', and epoxy alcohol derived
from IIa) or 20% PEG 6000 on Celite 545 (for epoxy acetate derived from IVa).
CCited from ref. la.
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Cesium fluorlde4 has been found to be as effective as tetrabutyl-
ammonium fluorlde5 for the removal of Me351 group from a,B-epoxy alcohol.
For instance, treatment of o,B-epoxysilane Vb (0.12 g, 0.5 mmol) deraved
from VO(acac)z—tBuOOH oxidation of IMb with CsF (0.38 g, 2.5 mmol) in DMSO
at 25°C for 2 h provided epoxy alcohol VI (71 mg) in 90% y1e1d.6

The following scheme shows the preparation of the silylated allylic

alcohols required in the epox1datlon.7'13
1) MeMgBr Me 1)nBuL1 Me ng
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2) MeLi, MeI Me,Si  OTHP EtOH 73
61% %
(ref. 11)
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