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CLAISEN REARRANGEMENT IN THE SILICON SERIES.
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In the silicon series, a Claisen-type sigmatropic reaction
is reported. The generated silicon-carbon double bond interme-
diate was intramoleculary trapped, leading to l-oxa 5,6-benzo
2,2-dimethvl 2-silacyclohexane.

One of the most fascinating areas of organosilicon chemistry during the last years,
. . i1 , . 1 s
has been the formation and reactions of silicon-carbon double-bonded 1ntermediates( ). In xhis
communication we report a new method to cenerate w-bonded silicon compounds, and the first

exaiple of intramolecular trapping by an oxvgenated egroup.

Thermolysis of allyl arvl ethers afforded two types of rearrangement product, de-

pendine on the nature of tie ortho- and para-substituents R and R'(z).
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Anyway, whatever the rearronge—ent nroducts o>tained (ortho-Claisen product D or
para-Claisen derivative E) the first cvclic rearrangement occurs with bonding of the Y carbon
atom of the allylic proton to the ortlio carbon atom of the ring to generate an ortho dienone
b, 10 wicn tae aigratin. allyl zroup has underzone a structural inversion. The tetragonal o
carboa in conpecund i secones trizonal in intermediate 3.

Silicon analoes of these ethers, namely vinyl aryloxy dimethvlsilanes were
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prepared(B), and their thermolytic behaviour in sealed tubes studied.
The results are summarized in the following table:
Aryloxysilanes T°C | Time Products(4) yield
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The formation of compound (V) from (I) can best be understood by the mechanism of
the Claisen rearrangement leading to intermediate (X), followed by intramolecular trapping of

the silaethylene.
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The trapping of the silicon intermediate can be rationalized by two possible path-
ways (a) and (b). The first route involves rapid enolization of dienone (X) followed by the
addition of the hydroxylic group on the highly polarized silaethylene(la). However, a concer-
ted six-center mechanism (b) cannot be excluded. SOMMER et al. have proposed these two path-
ways for addition of enolizable ketone on dimethyl silaethylene(s).

Attempts to trap silaethylene (X) or (XI) with an excess of phenol were unsuccess-

full, intramolecular addition being more effective than intermolcular. However, we have
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noticed that the rate enhancement of the transposition of (I) to (V) 1is sensitive to a cataly-
tic amount of phenol. This is in good agreement with a Claisen-type mechanism(6).
Pyrolysis of compound (II) and (III), involves a homolytic process with formation

(7). The expected

of a benzylic type radical, followed by addition on the vinyl double bond
product (XIV), from para—-Claisen transposition (Claisen+Cope rearrangement) was not observed.
However, this fact does not exclude the possibility of the existence of an equilibrium

between products (II) or (III) and the corresponding dienone (X11).
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Trapping attempts of this dienone (XII) by acetylenic compounds were unsuccess-

&)}

full . In fact, under the experimental conditions used, acetylenic derivatives only give

rise to polymers. The carbon analog of the dienone has been characterized in the form of its
adduct with maleic anhydride(lo).

Next, we turned our attention to investigation of the thermolysis of cresoxy vinyl
dimethylsilane (IV) because,in this compound, the two processes (Claisen and radical) are
possible. It is interesting to note that the ratio of products (VIII)(Claisen) and (IX)

(radical) depends on the reaction temperature.

T°C VIII X
320 927 87
350 807 207
380 447 567

These results are consistent with a Claisen-type mechanism to explain the formation

of products (V) and (VIII). Indeed, bond dissociation energy of a benzylic radical being smal-

ler than that required for a phenyl radical(ll)

, the obtention of product (IX) should be the
major process when the lowest temperatures are used, if all the products come from a homolytic
process. Besides, it appears that the Cope rearrangement requires more energy than the radical
process. KWART and SLUTSKY suggested a Cope transposition to explain cis-trans isomerization

in the propenyl allyl dimethylsilane at temperature above 500°C(12).
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