
An overcrowded silanone [Tbt(Mes)Si=O; Tbt = 2,4,6-
tris[bis(trimethylsilyl)methyl]phenyl, Mes = mesityl] (8) was
generated via intermediary 1,2,4-oxazasiletes by the reaction of
a stable silylene–isocyanide complex with nitrile oxides.  In a
THF solution, silanone 8 underwent intramolecular cyclization
with migration of a trimethylsilyl group in Tbt group to the
oxygen atom of the Si=O double bond.  

Silanones, silicon–oxygen double-bond compounds, have
been postulated as intermediates in a variety of reactions of
organosilicon compounds, and its chemistry has been exten-
sively studied in recent decades.1 Although observation of a
few transient silanones in low temperature matrices by IR spec-
troscopy and several chemical trapping experiments of interme-
diary silanones have already been reported,1 no stable silanones
have been isolated so far.  The absence of stable silanones is
probably due to the lack of a suitable synthetic method for the
isolation of stable silanones as well as to the difficulty in stabi-
lizing the highly reactive silicon–oxygen double bond.  Since
transient silanones are usually generated under severe condi-
tions such as thermolysis at high temperature or photolysis, it is
desirable to develop a new method for the isolation of stable
silanones under much milder reaction conditions.  

We have already succeeded in the synthesis of novel dou-
ble-bond compounds between group 14 metals and group 16
elements, Tbt(Ar)M=X (M = Si, Ge, Sn; X = S, Se, Te),2-4 by
taking advantage of an efficient steric protection group, 2,4,6-
tris[bis(trimethylsilyl)methyl]phenyl5 (denoted as Tbt in this
paper). We have also reported the generation of germanone 3
bearing a Tbt group, which is stable in solution at room tempera-
ture for several hours, by two methods , i. e., the reaction of
germylene 1 with amine N-oxide6 and the thermolysis of the cor-
responding 1,2,4-oxazagermete 2 prepared by [1+3] cycloaddi-
tion reaction of germylene 1 with mesitonitrile oxide.7 Moreover,
we have reported the synthesis of the first stable silylene–Lewis
base complex 6 by the thermal reaction of an extremely hindered
disilene 4 with an overcrowded isocyanide 5, and its unique
reactivity as a silylene equivalent under very mild conditions.8

In this paper, we describe a new method for the generation
of a silanone 8 by the reaction of silylene–isocyanide complex
6 with nitrile oxides.  

When a C6D6 solution of the silylene–isocyanide complex
6 was added to 1.1 equivalent of mesitonitrile oxide at room
temperature, the blue color of 6 immediately disappeared.  The
29Si and 13C NMR spectra of the reaction mixture exhibited
characteristic strong signals (δSi = 26.9, δC = 184.3) assignable
to those of compound 7a having a novel 1,2,4-oxazasilete ring
system.9,10 Standing the mixture at room temperature for 1 day
resulted in the disappearance of these signals and the formation
of 1,3,4,2-dioxazasilole 9a11 (37%) and (E)- and (Z)-1,3,2,4-
dioxadisiletanes 1012 (<37%) along with the corresponding iso-
cyanide 5 (82%) and mesitonitrile (67%).14 This result can be
reasonably explained as follows.  Dissociation of oxazasilete 7a
gives silanone 8 and mesitonitrile at ambient temperature, and
silanone 8 thus generated undergoes [2+3] cycloaddition with
the nitrile oxide and head-to-tail dimerization reaction to give
9a and 10, respectively.  Similarly, the reaction of 6 with
TmpCNO (Tmp = 2,4,6-trimethoxyphenyl) in C6D6 resulted in
the initial observation of the intermediary oxazasilete 7b (δSi =
25.2) followed by the disappearance of the signal and the for-
mation of [2+3] cycloadduct 9b11 (49%) and 10 (trace).  The
instability of 7a,b at room temperature is in sharp contrast to
the fact that the germanium analogue 2 is a crystalline com-
pound stable at room temperature.  This is most likely due to
larger steric repulsion among the substituents in 7a,b as com-
pared to that in the germanium analogue, which is caused by
the shorter Si–C bond of the oxazasilete ring than the Ge–C
bond of the oxazagermete ring.  

The reaction of complex 6 with mesitonitrile oxide in THF
differed from that in C6D6.  In contrast to the above-mentioned
reaction in C6D6 giving dimerization products 10, the reaction
in THF gave diastereoisomers of benzosilacyclobutenes, 11a11

(34%) and 11b11 (9%), together with the [2+3] cycloadduct 9a
(29%), isocyanide 5 (98%), and mesitonitrile (52%).  The rela-
tive configuration of 11a,b was definitively determined by the
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X-ray structural analysis of 11a,b.15 The molecular structure of
11a is shown in Figure 1. The reaction mechanism for the for-
mation of 11a,b is considered to be similar to that for the analo-
gous cyclization reaction of germanone 3.6,7 The nucleophilic
attack of the oxygen atom in the Si=O double bond of 8 to the
silicon atom of the o-bis(trimethylsilyl)methyl group, followed
by intramolecular cyclization with the C–Si bond formation
affords 11a and 11b.  The difference in the products between
the reactions in C6D6 and in THF is probably due to the larger
polarization of the Si=O double bond of 8 in THF which is
more polar and higher in coordination ability.  The fact that the
corresponding silanethione [Tbt(Mes)Si=S], the sulfur analogue
of silanone 8, does not give such an intramolecular cyclization
product but the corresponding dimerization products2 even in
THF,16 is in keeping with the higher polarization of the Si=O
double bond than the Si=S double bond.2,17

Although the isolation and spectroscopic observation of
silanone 8 has been so far unsuccessful, 8 was trapped by
methanol and phenyl isothiocyanate.  Thus, treatment of sily-
lene–isocyanide complex 6 with 1.1 equivalent of mesitonitrile
oxide in THF at room temperature followed by the addition of
an excess amount of methanol gave methoxysilanol 1211 (47%)
and 1,3,4,2-dioxazasilole 9a (20%) along with the correspon-
ding isocyanide 5 (82%), isocyanate Mes*NCO18 (14%), and
mesitonitrile (76%).  Compound 12 is considered to be formed
by 1,2-addition of methanol to the Si=O double bond of 8.  In
the trapping experiment with phenyl isothiocyanate, thiocarba-
mate 1311 (12%) and 9a (36%) were obtained together with 5
(80%), Mes*NCO (8%), and mesitonitrile (65%).  The forma-
tion of 13 can be rationalized by the initial cycloaddition of 8
with phenyl isothiocyanate giving the corresponding [2+2]
cycloadduct, 1,3,2-oxathiasiletane 14, and its subsequent
hydrolysis during separation.  
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