Tetrahedron Letters,Vol.26,No.19,pp 2337--2340,1985 0040-4039/85 $3.00 + .00
Printed in Great Britain ©1985 Pergamon Press Ltd.

MATRIX ISOLATION OF SILAACRYLATE AND ITS PHOTOCHEMICAL REACTION
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Summary: n-Bonded silaacrylate was isolated in argon matrix at 10K by the
photolysis (A >360 nm) of ethyl pentamethyldisilanyldiazoacetate. The
silaacrylate immediately changed to (ethoxydimethylsilyl) (trimethylsilyl)-
ketene at 10K by the brief irradiation with the light of shorter
wavelength (A > 240 nm).

Studies on unsaturated organosilicon compounds have grown dramatically,
and sterically stabilized silenesl and disilenes2 were isolated by several
groups. In contrast to the well documented photochemical reactions of
alkenes, those of unsaturated organosilicon compounds are guite rare. To
our knowledge, photochemical conversion of silenes to methylsilylenes,3
valence isomerization of silabenzene to dewarsilabenzene,4 and E/Z
isomerization of disilenes5 are only known examples. We wish to present here
the first matrix isolation of silene with a functional group (silaacrylate)6
and its entirely new type photochemical reaction.

A dilute mixture of ethyl pentamethyldisilanyldiazoacetate 1 and argon
(1 : 500 to 1 : 1000), matrix isolated and cooled to 10K, was irradiated
with the filtered light of greater than 360 nm.7 The IR bands of 1 gradually
disappeared and the irradiation for 636 min. resulted in the complete
decomposition of the starting material. Analysis of the resulting spectrum
revealed the formation of (ethoxydimethylsilyl) (trimethylsilyl)ketene 4 by
comparison with the spectrum of matrix isolated authentic sample.8 The
additional bands at 1670 (s), 1242 (m), 1218 (s), 1138 {(m), 1060 (m), 860 (m),
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802 (m), and 762 cm‘l (w) are attributed to the n-bonded silaacrylate 3

derived from 1,2-shift of trimethylsilyl group in carbene 2 (Scheme 1).
However, no definitive assignment of these bands are possible at present time
except for the notable band at 1670 cm_'1 due to the stretching vibration of

ester carbonyl. The frequency of ester band is approximately at the midpoint
between ethyl 2,3-dimethylcrotonate (1715 cm-l),9 and dimethylsulfonium

ethoxycarbonylmethylide (1603 cm—l).10 The lower frequency shift of the ester
carbonyl is consistent with the weakened n-overlap in 3. Unfortunately, it is
not possible to assign the stretching vibration of a silicon-carbon double

bond in the spectrum. It is worthy of note that the simultaneous generation
of 4 with 3 at even 10K was observed. It is likely that a part of hot silene

rearranges to the ketene i.ll

Scheme 1.
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The silaacrylate 3 isolated in argon matrix was stable at least at ca. 35K.
Evidence for the chemical identity of 3 is proved by the reaction with methanol.
Silyldiazoacetate 1 was irradiated (A >360 nm) at 10K in argon matrix
containing methanol (730 : 30). The IR spectrum after the photolysis was
completely identical with that obtained in the absence of methanol except for
the bands of methanol. The matrix was warmed slowly to room temperature and
the volatile products were isolated in a trap cooled by liquid nitrogen.
GC-Mass revealed the presence of the ketene 4 and methoxysilane 5 as major

products.12 These results cleanly show that the predominant species generated
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by the photolysis of 1 are w-bonded
silaacrylate 3 and the ketene 4
(ca. 1 : 3). 3
A major point of interest is the ;
photochemical conversion of 3 to the

ketene 4, The silaacrylate 3

immediately changed to 4 at 10K in

argon matrix by the brief Figure 1

irradiation with the light of
shorter wavelength (X >240 nm).
In this transformation, the

disappearance of the infrared

bands of 3 is concurrent with
growth of the bands of 4.

To obtain the ultraviolet

Absorbance

spectrum, the argon-diluted l was
deposited on a sapphire window
cooled to 10K.13
(A >360 nm) results in the
disappearance of the UV absorption

Irradiation

of 1 (256 nm) with formation of a

new band with a maximum at 288 nm

. . 200 250 300 350nm
assignable to m—s7* of 3 since

4 has absorption at 273 nm with Figure 1.

a small extinction c fici o .
e tio oef ient UV spectrum of 1 matrix isolated in argon at

(e; 43). Disappearance of this
band by additional brief

10K: before irradiation ( }, after 70 min.

irradiation (A >360 nm) (-——--- }, after

irradiation with A > 240 nm additional irradiation (A > 240 nm) of the above

indicates the conversion of 3 sample for 1 min. (----- ).
to 4 (Figure 1). The ultraviolet

absorption attributed to 3 is also

observable at 293 nm in

isopentane/methylcyclohexane

(3 : 1) matrix at 77K. However,

the band does not appear in EPA

(5 : 5 : 2) matrix at 77K. This indicates that the silaacrylate 3 reacts
with alcohol at the temperature of 77K. Indeed, photolysis of 1 in methanol/
tetrahydro-2-methylfuran matrix at 77K gave the methoxysilane 5 (83%) and

the ketene 4 (11%) along with a small amount of (methoxydimethylsilyl) (tri-
methylsilyl) ketene (4%).8
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