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Abstract: 3-Trimethylsilylpropen-l-yl group, as hydroxypropenyl synthons,
was easily introduced to several epoxides with the corresponding Grignard
reagent derived from 3-bromoallyltrimethylsilane. The introduced skeleton
of allyltrimethylsilane was regiospecifically converted to 3-hydroxy-
propen-3-yl or 3-hydroxypropen-l-yl group.

The preceding paper describes a regiospecific displacement of allyl-
silanes with phenylselenenyl cation providing a new route for the effective
transformation of allylsilanes to allylic alcohols.1 Alternatively, trans-
formation via allylsulfides gave regio-isomeric allylic alcohols from

1,2 We wish to describe here a new method for the introduction

allylsilanes.
of two allylic alcohols skeletons ( hydroxypropenyl groups ) into several
epoxides with 3-bromoallyltrimethylsilane 1 followed by the regiospecific
reactions via allylselenides or allylsulfides. These methods provide the
utility of 3-bromoallyltrimethylsilane 1 as a 3-hydroxypropen-3-yl synthon 2

or a 3-hydroxypropen~l-yl synthon §.3
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3~Bromoallyltrimethylsilane 1 was readily prepared in three steps
according to the following scheme from commercially available l—bromo—Lqmopené%

This process can be performed on large scale.5
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Treatment of several epoxides 4 with 3-trimethylsilylpropen-1-yl
Grignard rea.gent6 generated from 1 in tetrahydrofuran in the presence of a
catalytic amount of cuprous ictdide7 gave hydroxy allylsilanes 5 in good
yields (Table 1). The hydroxy allylsilanes were readily acetylated with
acetic anhydride in pyridine,

cat. Cul
+ BrMg \/-\/ SlMe3 — ) Sive
THF RO’ “ 3
de 5% (R= H)
6f (R= Ac)

Table 1 Reaction of Epoxides with 3-Trimethylsilylpropen-l-yl Grignard
Reagenta and Acetylation of 5.

Entry Epoxide 4 Hydroxy Allylsilane 5 (yield,%) g (yield,%)b
R= H R= Ac
1 1 4a YA 5a (07 6a (83)
OR
4b SiMe
2 = /\/\/Y\/\/ 3 5b (88) 6b (96)
OR
Ph 4¢ Ph Ph SiMe
3 ac siey Y NN 6e (o7)
\<|0 j/\r\ 3 6c
RO 5¢c (63) OR 5d (18) &d (94)

iMe
4d W 3 5e (69) 6e (33)°
O’\/\S‘Me 5f (74)  6f (92)

SlMe
af w 3 5g (57) 6g (96)
~OR - -

a. The Grignard reagent(l.5 equiv. of 4), CuI(10 mol % of 4), THF, -20°C(1 hr) then

6

@gé

0 °C(2 hr). For this reaction condition in detail, see ref. 7. b, Isolated yield.

¢. 4-Dimethylaminopyridine was used, but many side reactions were observed.
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These allylsilanes 6 were next subjected to reaction with phenyl-
seleneyl chloride and following treatment with anhydrous tin(II) chloride to
give allylselenides 7 (Table 2). Subsequent oxidation of 7 with hydrogen
peroxide and pyridine afforded regiospecifically secondary allylic alcohols
8 in good yields.

This transformation of allylsilanes to allylic alcohols was demon-
strated for a interesting utility of 3-bromoallyltrimethylsilane 1l as a

synthetic equivalent of the 3-hydroxypropen-3-yl anion 2,

1) PhSeCl,-78°C Hy09-Py,0°C

SePh
2) cat. SnClZ

6°c

Table 2 Transformation of Allylsilanes 6 to Allylic Alcohols §.a

Entry Allylsilane 6 Allylselenide Z_(yield,%)b Allylic Alcohol §(yie1d,%)c

1 6a Msm 7a(91) \'/\(\ 8a(85)

OAc 0OAc 04
2 6_b /v\/\N\/ SePh 111(88) /\/\/M B‘h(82)
OAc O 0ac o1

OH

4 6t O/\/\Se?h 7d(81) W 8d(78)
- - ~~0Ac
*~0Ac

CH

. 65 C(\/\seph 7e(78) (:ﬁ\/ 8e (90)
“~0Ac “s0Ac

Ph Ph
3 6¢c SePh  7c¢(86) 8c(81)
_ - AcO
AcQ

a, PhSeCl(1.3-1.5 equiv. of 6), SnCI (0.3-0.5 equiv. of 6). The other reaction
condition and the work up were the same as previously reported (ref. 1). b. Isolated
yield after purification by florisil column chromatography(ether-hexane). ¢. Isolated
yield.

In contrast, the allylsilanes 6 were converted to the regio-isomeric
allylic alcohols 10 by reaction with phenylsulfenyl chloride and by following
oxidation process (Table 3).1’2 The reaction of 6 with phenylsulfenyl
chloride in dichloromethane at -78 °C gave the corresponding adducts, which
were easily transformed to allylsulfides 9 by treatment with tin(JI) chloride
at room temperature for 6 hours or by passing through silica gel column sev-—
eral times.8 The allylsulfides 9 were readily converted to allylic alcohols
10 by well known oxidative rearrangement with sodium metaperiodate in

methanol at room temperature for 1 day and with trimethylphosphite.sb’Bc
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This regio-retentive transformation of allylsilanes to allylic alcohols
provides a useful application of 1 as a synthetic equivalent of the 3-hydroxy-
propen-1l-yl anion 3.

1) PhSC1,-78°C 1) NalOg,r.t.,
ot CH,Cly MeOH
et S ———— A —i ’ OH
4 \ ’
2) cat.sncl, AcO 2) P(OMe)y, r.t., AcO Z
0°C or SPh
Silica Gel %e MeOH 10e

Table 3 Transformation of Allylsilanes 6 to Allylic Alcohols _1_0.a
)b

Entry Allylsilane 6 Allylsulfide 9 (yield,% Allylic Alcohol E(yield,%)b

J 6a YOS 9a (80) A 10a (82)

- OAc SPh OAc

5 b NW 9b (87) /\/\/\(\/\/Oﬂﬂ)ﬁ (73)
- OAc SPh Ac
PhS
Ph P
H
3 e ))\& Sc (96) hj/\/\o 10c (71)
=~ AcO

AcO
4 6 SO 26D ANTRINANT 1 6
- AcO  SPh AcO
SPh % (95) )
e (95 OH 10e (81
~-0Ac “~0Ac

SPh

6 g OA<5 9f (85) WH 10f (71)
*~0Ac “~0Ac

a. PhSC1(l.1l equiv. of 6), SnCl1,(0.2 equiv. of 6). b. Isolated yield after purification
by silica gel column chromatography(ether-hexane). c. Isolated yield. NalI04(1.2 equiv.
of 9), P(0Me)3(1.0 equiv. of 9). See ref. 3b and 3c in detail.
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