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Summary

The thermolysis of hexamethylsilirane in the presence of cis- and frans-4-
octene, cyclooctene, propenyltrimethylsilane and trimethylethyiethylene
resulted in dimethylsilylene transfer and formation of the respective silacyclo-
propanes. In contrast, silacyclopentane derivatives were formed when such
thermolysis was carried out in the presence-of styrene and a-methylstyrene.
This is believed to be a result of the interception of the intermediate diradical
from hexamethylsilirane ring opening by the styrene.

Recently we reported that hexamethylsilirane undergoes thermal decomposi-
tion at 60—80°C with extrusion of dimethylsilylene and formation of tetra-
methylethylene [1] (eq. 1). If appropriate substrates were present during the
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thermolysis of hexamethylsilirane, dimethylsilylene transfer chemistry was ob-
served, e.g., insertion into Si—H and Si—OMe bonds and formal 1,4-addition to
2,3-dimethylbutadiene [1]. We have been able to effect thermal dimethylsilylene

-transfer from hexamethylsilirane to other olefins to form new silacyclopropanes
and have obtained results which may have a bearing on the Me,Si transfer mech-
anism.

All earlier efforts to prepare silacyclopropanes by addition of a silylene to a
C=C bond or even to obtain conclusive evidence for the intermediacy of a sila-
cyclopropane in such a reaction had been unsuccessful [2] until in 1974
Ishikawa and Kumada [3] provided chemical evidence that a silacyclopropane
had been formed when MePhSi was generated by photolysis of Me;SiSiMePhSiMe,
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in the presence of cyclohexene (eq. 2). The presonce of sﬂacycloproPane I was =
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mferred on the basis of its reaction with methanol to gwe II in 22% yield. It could
not be isolated or even detected spectroscopically.
" Our procedure based on the thermolysis of hexamethyls:hrane can give ex-
cellent results, as illustrated by its use in Me,Si transfer to cis-4-octene. Hexa-
methylsilirane was prepared in THF solution [3]. The THF was removed at
65—70 mmHg during a 3 h period at room temperature from a sample of the
solution. Analysis [1] showed that 1.70 mmol of the silirane remained behind
in the 25 ml one-necked reaction flask which then was equipped with a reflux
condenser topped with a nitrogen inlet tube and a magnetic stirring unit. (In
view of the high reactivity of hexamethylsilirane to oxygen and moisture, all
operations must be performed under an inert atmosphere). 5 ml of cis-4-octene
was added to the silirane and the resulting solution was stirred and heated at
75°C under nitrogen for 15 h. The solution was cooled to room temperature and
0.5 ml of anhydrous methanol added. An exothermic reaction resulted. GLC
analysis showed that one product had been formed in 69% yield. This was col-
lected by GLC and identified (analysis, IR, NMR) as IV. Tetramethylethylene
was produced in high yleld The results are summarized ineq.3. In a separate
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experiment, a portion of the reaction mixture was transferred to an NMR tube
before methanolysis and a 2°Si FT NMR spectrum was obtained. With proton
decoupling, a resonance at 59.8 ppm upfield from tetramethylsilane was ob-
served*. A 2°Si NMR resonance in the region 50—60 ppm upfield from TMS is
characteristic of silacyclopropanes [4] and thus provides good direct evidence
that IIT was present. It is of interest to note that an attempt to transfer Me,Si
from M1 back to tetramethylethylene was not successful. After a heatmg

APSiNMR spectrum of the reaction mixture prior to heatmg showed the 49.5 ppm resonance
characteristic of hexamethylsilirane [3].
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- periodof 42 h at 66°C, 32% of III still was present, but no hexamethylsilirane
had been formed, according to the results obtained on methanolysis of the
reaction mixture. Evidently, not all siliranes decompose by a silylene extrusion

- pathway, a point that is receiving more detailed study.

Similar Me,Si transfer reactions were successful in preparing silacyclopropanes
(V (35%), VI (25%), VII (48%) and VIII (68%)), as indicated by formation of
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products were obtained from thermolyses of hexamethylsilirane in the presence
of 1-decene and allyltrimethylsilane, although the tetramethylethylene yields
were high. It is likely that the silacyclopropanes in question were formed but
were too thermally labile to survive the reaction conditions.

The thermal decomposition of hexamethylsilirane in the presence of styrene
and o-methylstyrene did not produce the expected silacyclopropanes. Instead,
silacyclopentanes were formed (eq. 4). We suggest that these products resulted
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(IX)
from the trapping of a diradical intermediate involved in dimethylsilylene extru-
sion, X. In the case of the styrenes, which have a high reactivity toward radical
reagents, the radical trapping reaction must be faster than the rate of Me,Si
release from X. With other olefins, this is not the case and silacyclopropanes are
formed. It is the intermediacy of diradical X which would serve to explain the
generally poor results obtained when hexamethylsilirane was thermolyzed in
the presence of 1,3-dienes [1] and the fact that the thermal decomposition of
the silirane in the presence of methyl acrylate initiates polymerization of the
latter.
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Our studies of this new silacycldpropane synthesis, of its scope and mechanism,

are continuing.
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