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Easy Preparation of (Z)-7-Trimethylsilyl Allylic Alcohol from 3-(Trimethylsilyl)-
1-propyne for the Stereoselective Synthesis of syn-1,2-Diols
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Stereoselective synthesis of 1,2-diols and 1,3-diols' has
been well utilized by synthetic chemists who are interested
in polyoxygenated natural products. As part of our efforts
to develop methods for the stereoselective synthesis of 1,2-
diols, we describe herein a simple approach to syn-1,2-diols
via (Z)-ytrimethylsilyl allylic alcohols 3.

In 1988, Matsumoto et al. reported the utilization of
compound 3 for the synthesis of syn-diol 5, which was
prepared from (Z)-yallylic alcohols.” Their synthesis involv-
ed complicate sequences. In contrast, our approach in
Scheme 1 is relatively concise and straightforward.

In our synthetic route, first of all, the carbanion of 3-
(trimethylsily)-1-propyne (1) was reacted with aldehyde to
give compound 2. Subsequently 2 was partially hydrogen-
ated to cis-allylic alcohol 3’ utilizing Lindlar catalyst. Then,
compound 3 was converted to threo-epoxide 4 by treating
with mcpba. The treatment of crude 4 with tetrabutyl-
ammonium fluoride provided the desired syn-1,2-diol 5.

Ho=—cH,Tus  -LL:BuliTHE. Ry—== cHTms _HLindiar cat
2- RCHO HO 2 Qunoline, MeOH
1 ) 2
O, OH
- _mepba_ nBuNF R _A ~
R_(_\—TMS CH,CI R—(LA\—TMS —THF;— \l/k/
OH 22 OH o
3 4 5

Scheme 1

We examine this reaction for several aldehydes. The
results are summarized in Table 1. The yields are satisfac-
tory and the stereoselectivities are preferentially syn. In a
hope to change the syn-selectivity to anti-selectivity, we
used VO(acac), with r-butylhydroperoxide* for the expoxi-
dation or t-butyldimethylsilyl ether derivative of 3. But the
results gave predominantly syn-selectivity. To expand the

Table 1. The Stereoselectivity for Various Aldehydes
Yield of

Entry Aldehyde Diol (%) syn :anti
1 CH,CHO 92 97:3
2 C;H,CHO 90 96:4
3 O_CHO 81 96:4
4 ©_CHO 92 94:6
! :
5 Q\CHO 98 100:0

6 f 92 95:5
&CHO

S

“The ratios were determined with both GC separations and 'H
NMR data of the acetonide of diols.’
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X 0 CzC-CH,TMS
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0 o 1. H,, Lindlar cat, Lo OH
2.mepba CHCCL, o
'}————: CH,TMS 3. n-Bu,NF.THF \)\/‘\/
HO 7 9 OH

[a]*®o = +31.4 © (¢=6.86, CHCL,)

scope of this reaction for synthesis of natural products, we
performed the reaction with (R)-glyceraldehye 6 (Scheme 2).
The reaction of 6 with carbanion of 1 furnished products 7
and 8 (5:2) in 87% yield. Compound 7 was converted to
the desired diol 9 in 65% yield in three steps.
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Quinones are an important class of compounds in organic
synthesis, in industry, and in nature. Due to their various
spectroscopic properties, the photochemistry of quinones has
been a subject of extensive investigations in many areas.'”
It has been known that photoaddition of o-quinones to
olefins gives mainly three types of products, the 1,4-
dioxene (type A), 1,3-cyclohexadiene (type B) and keto-
oxetane (type C), as shown in Scheme 1, along with H-
abstraction products.*

The synthetic significance "of the intermolecular enone-
alkene photocycloaddition" was extended by irradiating 1,
3-diketones in the presence of quinones to produce 1,5-
diketones. The enolic form of the 1,3-diketone, which is
restricted in six-membered ring by an intramolecular
hydrogen bond, is an intermediate. Photoaddition of an
alkene to this enol gives a P-hydroxy ketone, which
undergoes retro-aldolization to the 1,5-diketone.

Y This paper is dedicated to Prof. Sang Chul Shim on the
occasion of his 60th birthday.

Our interest in the diversity of the reactivity of excited o-
quinones has promoted us to investigate the type of the
photoproducts of o-quinones and 1,3-diketones. We report
here, for the first time, that irradiation of o-quinones to 1,3-
diketones leads to 1,4-dioxenes (type A) and/or keto-
oxetanes (type C), in which the latter were found to give 1,

Scheme 1



