Communications to the Editor

(indeed, only one isomer each of 2, 5, 6, and 7 are formed), but
this seems a bit unlikely. In addition the ratio of 8:9 moves to
2:1 when a huge excess of MeOH is employed in the reaction.
If MeOH were only reacting with 3 to produce 8 and 9, the
product ratio should be independent of the methanol concen-
tration. Thus, it would appear that we have at least one inter-
mediate other than 3. While further study is obviously called
for, we must consider the possibility that 3 is in equilibrium
with silabicyclo{2.1.0]pentene (10).7 It is therefore possible
that adducts 2, 5, 6 and 7 arise from addition to 10, This would
be in keeping with the well-established stereospecific additions
of multiple bonds to bicyclo[2.1.0]pentanes,!? if the bulk of
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the trimethylsilyl group forces 3 to fold in only one direction
in closing to 10. This and other possibilities are being experi-
mentally checked at this time.
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Serendipitous Synthesis of a Sila-a-pyran—
Convenient, Penultimate Precursor to Dimethylsilanone

Sir:

Recently we established that 1-disilanyl-1,3-butadienes
undergo thermal rearrangement via 1,5-silyl migration to
produce 1-sila-1,3-butadienes.! For example, 2,5-diphenyl-

1-trimethylsilylsilole (1) undergoes reversible rearrangement
to 2 at temperatures above 100 °C.
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We thought to put this rearrangement to use in a synthesis
of silole 3 which would be the first example of a silole with all
the ring-carbons unsubstituted. To this end we prepared
(Z)-1-pentamethyldisilanyl-4-methoxybut-1-yn-3-ene (4)
from n-butyllithium-induced coupling of pentamethylchlo-
rodisilane and (Z)-4-methyoxybut-1-yn-3-ene in 76% yield.2
Attempted cis reduction of the triple bond with hydrogen and
Lindlar’s catalyst afforded only mixtures of randomly reduced
4. However, hydroboration with disiamylborane followed by
acidic cleavage of the vinyl borane in acetic acid® provided
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(Z.Z)-1-pentamethyldisilanyl-4-methoxy-1,3-butadiene (5)
in 37% yield.*

Our hope was that thermal rearrangement of 5 to silene 6
would be followed by « elimination of trimethylmethoxysilane
to produce carbene 7 which would cyclize to the desired silole
3. However, flow pyrolysis of 5 (760 °C at 10~ Torr) afforded
in 52% yield a product which resulted from the loss of the el-
ements of tetramethylsilane’ from 5. This product was iden-
tified as 2,2-dimethyl-1-ox0-2-silacyclohexa-3,5-diene (9,
oxasilin) on the basis of its spectra: NMR (CCly) § 0.29 (6 H,
s),5.07 (He, tofd,Jcp = Jcg = 6, Jac = 1.0 Hz), 5.54 (Ha,
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doft,Jag = 14,Jap~Jac), 6.54 (Hp, overlapped with Hg),
6.71 (Hp, d of d of d, Jpp ~ 1 Hz); mass spectrum m/e (rel
intensity) 126 (19.5), 111 (M — CH3, 100),85 (M — CH; +
C,H3, 14), caled for C¢H |¢OSi 126.0501, obsd 126.0498,

The formation of 9 is easily rationalized when it is recog-
nized that the methoxyl oxygen of 6 is in close proximity to an
undoubtedly polar silicon~carbon double bond. Silicon-oxygen
bond formation to produce zwitterion 8 would render the
methoxyl methyl labile with regard to involvement in the
elimination of tetramethylsilane.

Oxasilin 9 is the second example of this ring system to be
reported. Weber obtained 2-methoxy-2,3,6-trimethyl-1-o0xo-
2-silacyclohexa-3,5-diene (10) in yields of “. .. never better
than a few percent . ..” from the reaction of methoxymeth-
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ylsilylene and 2,5-dimethylfuran.” Unfortunately, an insuffi-
cient amount of 10 was accumulated to attempt any chemical
investigations.

The 1,2-oxasilin ring system is one which we have long co-
veted, as we viewed it as a potential penultimate precursor to
silanones—compounds containing a silicon-oxygen (p~p)w
doublebond. It has beenestablished that 7-silabicyclo{2.2.2}-
octadiene ring system 11 extrudes the silene bridge at high
temperatures (~400 °C) in the gas phase.® Thus, we thought
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to react 9 with an acetylene in a Diels~Alder fashion to produce
the corresponding bicyclic silanone precursor. To our surprise,
while perfluoro-2-butyne reacts completely with 9 in ~1 day
at room temperature (6 h at 60 °C), o-bis(trifluoromethyl)-
benzene is formed at the same rate (as observed by NMR). We
have never observed the intermediate adduct 12.° Thus, it
appears that the initial adduct 12 quickly decomposes even at
room temperature through extrusion of the silanone bridge.
This assumption was dramatically verified by conducting the
cycloaddition in the presence of excess dimethoxydimethylsi-
lane and obtaining the dimethylsilanone insertion product 1310
in 76% yield. Likewise, dimethylsilanone was trapped by 3-
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trimethylsiloxy-1-butene to afford disiloxane 14 in 67%
yield.!!
With this mild, convenient route to dimethylsilanone we are,
for the first time, in a position to systematically investigate the
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chemistry of this intriguing system. Indeed, at this time we can
report the first example of silanone insertion into a silicon~
chlorine bond. When 9 is reacted with perfluoro-2-butyne and
excess trimethylchlorosilane (65 °C, 8 h), siloxanes 15 (37%)
and 16 (17%) are obtained.!? This represents the first report
of silanone trapping by the Si~Cl bond. When 9 is reacted with
perfluoro-2-butyne in the presence of excess triethy! ortho-
acetate, a 61% yield of dimethyldiethoxysilane!® is obtained.
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Presumable this arises from silanone insertion into a C-O
bond, followed by disproportionation of the resulting ortho
ester.
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Spin-Inversion and Orbital Symmetry Conspiracy
in Type A Lumiketone Rearrangements
Sir:
Type A lumiketone rearrangement is known to originate

from a triplet state!? with evidence suggesting a 377 * reactive
state.2b-¢ The reaction (I) can be viewed as a formal [2, + 2,]
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