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While the cleavage of silicon-alkynyl carbon bond can be accomplished by a
host of nucleophiles including hydroxidel and fluoride ionsz, the corresponding
cleavage of silicon-vinyl carbon bond by nucleophilic displacement at silicon is
extremely rare3. Thus, vinyltrimethylsilane is stable towards potassium fluor-
ide in refluxing ethanol2 and the compound CH3CH=CHSiH3 is not cleaved by hot
agueous alkali4.

In the course of our investigation on the synthetic utility of-éinylsil—
aness’s, we have prepared a number of compounds Of general
structure I. We were surprised to find that, when compounds I were treated
with fluoride ion in a dipolar solvent followed by quenching with water, clea«

vage of the silicon-vinyl carbon bonds occurred with the formation of the

corresponding allyl alcohols II and the triorganosilanol III. (See Table).
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The fluoride ion used can be tetraethyl or tetramethylammonium fluoride or
some inorganic-salts such as potassium or cesium fluoride. The solvent can be
dimethylsulfoxide or acetonitrile. That the cleavage reaction is unique to the

fluoride ion can be demonstrated by the resistence of Ia towards tetraalkyl-
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ammonium bromide, iodide or chloride under identical conditions.

The other substituents (R) on the silicon seem to influence the reaction to
some extent. The triphenylsilyl group was cleaved at a faster rate than the
trimethylsilyl group.

The presence of the hydroxy group at the B-carbon is however essential for -
the reaction to occur. ©Neither vinyltriphenylsilane nor vinyltrimethylsilane
were cleaved under similar or more forcing conditions. When the B-hydroxy group
of Ia was acetylated by acetic anhydride, compound IV could be obtained. IV was
stable towards potassium fluoride in dimethylsulfoxide up to 100°. On the other
hand, when the hydroxy group was converted to a better leaving group, e.g. the
trifluoroacetate V or the chloride VI, fluoride ion promoted an elimination
reaction to occur with the formation of the corresponding allenes.

The specific role of the B-hydroxy group in this cleavage reaction can be
further demonstrated by comparing compound Ie with VII. While Ie could be
cleaved by fluoride ion to allyl Elcohol, VII, which has a y-hydroxy group,
was completely stable under those reaction conditions.

The cleavage reaction cannot be extended to silicon-carbon bond where
the carbon is éaturated (See Table, entries VIII and IX).

In the absence of quantitative studies, it is difficult to be definite
about the mechanism of this cleavage reaction. At the moment, we favor the
cyclic transition state X to account for the course of the reaction. The
occurrence of the cleavage reaction depends then on the cooperative effect of
the following factors: (1) the strong hydrogen bond betﬁeen hydroxy groups and
the fluoride ion, (2) the favorable entropy of a six-membered ring, (3) the
affinity of fluoride ion for silicon and (4) the vinyl carbanion as the leaving
group.
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Table: Reaction of Organosilicon Compounds with Fluoride Ion

Starting Material

2

I. R
rl-d- c=cH,
OH SiR,
Ia: R=R1=C6H5R2=H Me [NF/CH,CN/r.t./2h
Ib: R=R1=R2=C6Hs Et NF/DMSO/x.t./2h
. R = 1 _
Ic: R =C Hg,R'=n-C  H, Et,NE/DMSO/r.t./2h
R%=H
. B 1_ 2_
Id: R=CH,,R'=C_H,R*=H  Me,NF/CH,CN/80°/3h
Ie: R=CH3,R1=R2=H KF/DMS0/150°/2h
If: R=CH,,R'=CH.,, Et,NF/CH,CN/80°/2h
EH 4 3
R2=1CH2)2-CH=C 3
\CH3

1.2 .
Ig: R=CH;,R",R°=(CH,);  Et,NF/CH,CN/80°/2h

Iv. CGHS?H——i=CH2 KF/DMS0O/100/2h
OAc Si(C6H5)3
V. CGHSCH'——?=CH2 Et,NF/CH,CN/r.t./2h
CF¢o Si(CgHc) 4
vI. cﬁns?n-?=cazb KF/DMSO/r.t./10h
cl1 si(CH3)3
VII. HOCHZCHz-cl:=cn2 KF/DMS0/150°/2h
SJ.(CGHS)3
v111<::j><cnz—si(cn3)3 KF/DMS0/120°/2h
OH

- 2 Y

Ix.(csns)zcg?n cnzsa(cnﬁgxr/nmso/lso/zh
- OH

a. Determined by nmr with internal standard.

Reaction Conditions
reagent/solvent/temp./time

Products (% isolated

yield)
II. Rr?
11
R™-C-CH=CH,,
|
OH
. plo 2_
IIa: R -c6H5 R°=H (80)
. rlop2-
IIb: R =R -c6H5 (65)
1_ 2_
IIc: R _"-C10H21’R =H (68)

11d: RY=C_H.,R%=H (65)

65’
ITe: R'=R%=H (>90a)
IIf: Rl=CH3
2 /CH3
R%=<{CH,) ,CH=C (52)
N
CH
3
1.2
IIg: RyR"=(CH,)y  (64)
No reaction
CH CH=C=CH, (60)
C_H.CH=C=CH (60)

675 2

No reaction

No reaction

No reaction

b. A mixture of double bond isomers. See reference (5).
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In view of the increasing importance of organosilicon compounds in orxganic

synthesis and the pivotal role that fluoride ion is to plays'g;

it is important
to recognize the subtle effect of the kind described here. We hope to explore

further the origin of this unexpected B-hydroxy effect.
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