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6,6-DIMETHYL-6-SILAFULVENE. GENERATION AND TRAPPING REACTIONS]'

*
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6,6-Dimethyl-6-silafulvene generated from (allyl) (cyclopentadienyl)-
dimethylsilane reacts with a trapping reagent such as methanol, benz-
aldehyde, and benzophenone to give (cyclopentadienyl) (methoxy)di-
methylsilane, 6-phenylfulvene, and 6,6-diphenylfulvene, respectively.
Without a trapping reagent, the silafulvene undergoes dimerization.

The thermally induced retro ene reaction has been applied successfully to gener-
ating silicon-carbon double bonded species such as silabenzenes,2 l-silacyclopenta-
l,3--diene,3 and 1—si1abuta-l,3—diene.4 These reactive molecules give usually stable
end products by dimerization, rearrangement and reactions with trapping reagents.

We now report generation and some reactions of 6,6-dimethyl-6-silafulvene (l)

A CNDO/2 study has predicted an interesting property of 1 but to our knowledge, no
report on the generation of l has been published to date.

The vacuum-flow co—pyrolys1s of (allyl) (cyclopentadienyl)dimethylsilane gv)
prepared by the reaction of chloro(cyclopentadienyl)dimethylsilane and allylmagnesium
chloride, with methanol through a quartz tube heated at 620°C afforded a 18% yield
of (cyclopentadienyl) (methoxy)dimethylsilane (2?)7 together with recoveredla,(7l%).
The formation of 3a indicates the generation of i,by the retro ene reaction. This

was further substantiated by a similar trapping experiment with methanol—dl. Thus,

Me281 A +
H —mmmm> Me, Si ¢ Me, Si: @ ]
— -C.H 2 2
376
2 1
~ A
MeOH
> Me, Si 3a (62% yield based on
18% 21 ~
OMe the consumed 2)
—— D
MeOD
— Mezsl»i 3b (50% yield based on
17% OMe the consumed 2)

the reaction of Eiwith MeOD gave monodeuterated (cyclopentadienyl) (methoxy)dimethyl-
silane (EP)- In the mass spectra of gb, the parent peak, M+, appeared at m/e 155
(16.4%) with over 96% isotopic content. It is interesting to note that fragments
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with a cyclopentadienyl group (Cp) such as Me(MeO)CpSi+ (m/e 140, 31.9%) and Me (H)-
Cpsi+ (m/e 110, 12.3%) contain always deuterium, whereas those without a cyclopenta-
dienyl group such as Me2 (MeO) Si+ (m/e 89, 100%) and MeZSiH+ (m/e 59, 25.8%) have no
deuterium. These facts demonstrate that the retro ene reaction of 3 occurred only
in the direction to form ,\1/ which was successfully trapped by methanol.

Me-& i —— Me,si _— Mezsl=<j

H
CH2

The vacuum-flow co-pyrolysis of 2 with benzaldehyde gave 6-phenylfulvene (:1’)8 in
47% yield (after purification with TLC) together with cyclic oligomers of polydi-
methylsiloxane, 5 and g The formation of 2 and E,, evidenced by the GC-MS analysis
of the pyrolysate, indicates 6-silafulvene as an intermediate in the reaction.9 Sim-
ilarly, a benzene solution of 2 containing benzophenone was subjected to the flow
pyrolysis through a quartz tube packed with quartz chips at 600°C to afford 6,6-di-
phenylfulvene (J/)8 in 28% yield together with cyclic polydimethylsiloxanes, 5 and §.
It is well documented that a silaethene derivative reacts with a carbonyl compound
to give a silaoxetane which decomposes to an olefin and a silanone.lo The latter is
known to give 3 and g Therefore, these products are best explained by the following

scheme of reactions.

Mezsio + PhRC=0 _— Mezsli

R=H,Ph

1
~ O — CPhR
Ph\
/C + Me281=0
R
i; R=H
7; R=Ph
~

Me, Si=0 — (Me251—0)3 + (Mezsl-o)4

5 6
~ ~

The vacuum-flow pyrolysis of 2 at 650°C in the absence of a trapping reagnet
yielded a mixture of dimeric products (‘%a and ’8\'b) ofA]; in a 3:1 ratio in 60% yield.

. i 1,5—Si-shift‘ ; 2
Me281 — Me2 Si SlMe2] > Mezsl SJ.Me2 ]
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Giving only one peak on both GLC and HPLC as far as we have examined, the mix-
ture was not separated to each isomer.11 However, lH NMR data12 indicates clearly
the structures of the abundant (gg) and less abundant (Eb) isomers to be those indi-
cated above. Thus, jBa shows two types of SiMe signals (8§ -0.49 and 0.53) in an equal
intensity together with the 2H peak assignable to that of the allylic hydrogen (¢
3.52), while four types of Si-Me signals (§ -1.38, 0.32, 0.47 and 0.51), accompanied
by the resonance (8§ 3.81) due to the corresponding allylic hydrogen, are observed for
Ep. The anomalous up-field shift of one of the SiMe signals in Eb can be rationaliz-
ed by diamagnetic shielding caused by the two cyclopentadienyl rings of a sandwich
like arrangement. In the mass spectrum, the mixture shows a molecular ion at m/e
244 but lacks the peak at m/e 122 which corresponds to the monomeric structure.

Furthermore, the following chemical transformation supports the structures.
Thus, ethanolggis of the mixture of 8a and gb gave Ll (388),13 12 (19%),1* 13 (50)1°
and 14 (11%).

MeZSiOEt
rt, 26h
8a + Eb ——ee SiMe2 + Mez(EtO)Si
~ EtOH
11 12
~r ~
+ Me281{©] 5 + Me281(0Et)2
13 14
~ Ve ™

The mechanism of the formation of ga and QP is not always clear. However, it
is known that silaethene dimerizes rapidly to l,3—disilacyclobutane10 and 1,5-silicon
shift occurs rapidlyin a silylcyclopentadiene system.17 Therefore, the possible
route to the products from‘%,may be one shown above in which a 1,3-disilacyclobutane
(9) is a key intermediate. The stereochemical consequence of the dimers is of con-

siderable interest and we will discuss the matter in a forthcoming paper.
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