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Nucleophilic Addition of a Divalent Silicon Species
Bearing the 8-Dimethylamino-1-naphthyl Group to Diphenylacetylenes
to Form the 1-Amino-1-silaphenalene Skeleton
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A 1-amino-1-silaphenaene skeleton is formed by the reac-
tion of a divalent silicon species bearing the 8-(dimethylamino)-
1-naphthyl group with diphenylacetylene via an akenyl anion
intermediate.

In the preceding paper, we reported the enhanced nucleo-
philicity and reduced electrophilicity of the ambiphilic divaent
silicon species, asilylene, bearing the 8-(dimethylamino)-1-naph-
thyl group.! It is expected that in the presence of electrophilic
trapping agents such intramolecularly base-coordinated silylenes
would behave as nucleophiles. Recently, Beltzner and co-work-
ers have clarified the nucleophilic character of the silylene
species containing two 2-(dimethylaminomethyl)phenyl groups
based on the kinetic studies of the reaction with diaryl-
acetylenes.? The products of this reaction, silacyclopropenes,
are similar to those derived from traditional (non-coordinated)
silylenes® and do not afford direct evidence for the alkenyl
anion intermediates during the reaction.

We now report that a strikingly different product, the 1-
silaphenaene derivative, is formed by the reaction of the sily-
lene species bearing the 8-(dimethylamino)-1-naphthyl group
with diphenylacetylene. We aso report that the alkenyl anion
intermediates can be trapped by electrophiles such as acidic
hydrogens.

The thermal degradation of a pentacoordinate fluorodisi-
lane* 1a in the presence of a 1 molar amount of diphenylacety-
lene afforded, in addition to the o-eliminated fluorosilane, 1-
dimethylamino-1-silaphenalene 4a° in a nearly quantitative
yield based on a 'H NMR analysis (Scheme 1). The structure
of this unexpected product was confirmed by X-ray crystallog-
raphy (Figure 18).1° It should be noted that during this reaction
(2) the alkenyl group has been incorporated between the silicon
center and the naphthyl ring and (2) the amino group has
migrated from the naphthyl carbon to the silicon center. The
first step in this reaction seems to be the nucleophilic attack of
the amine-coordinated silylene 2a on the diphenylacetylene to
afford the alkenyl anion intermediate 3a. Analogous to the silyl
anion described in the preceding paper,® the alkenyl anion
attacks the naphthalene C8 atom followed by cleavage of the
carbon-nitrogen bond to afford the 1-silaphenal ene skeleton.

Scheme 1.
F
Ty-.oSiMePh;  o-xylene @

O SIS 140°C, 40 h Q i Ph

T Me Me
X O NMe, X O NMe,
— FSiMePh,
1 a:X=H 2 aaX=H
b: X = Me b: X=Me

'\|'1e NM
Ph €
= [ OEC T Ok
X—Ph Ph
Ak <
Me, Ph
H
M

As an dternative mechanism, a four-membered intermedi-
ate 5al! would be formed by the intramolecular insertion of the
silylene center in 2a into the naphthalene C8-N, followed by
insertion of acetylene into the strained naphthyl carbon-to-sili-
con bonds to afford 4a. However, this possibility has readily
been ruled out using the methyl-substituted analog 1b. Thus, if
5b were formed, acetylene would insert into both silicon—naph-
thyl carbon bonds to afford a mixture of regioisomers of the 1-
silaphenalene derivatives, but only a single regioisomer 4b was
experimentally obtained. The structure of 4b was confirmed by
X-ray crystallography of the hydrolyzed silanol 6. This result
clearly indicates that 5 is not the intermediate in the present
reaction.
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Chart 1.

The alkenyl anion intermediate 3 was actually quenched by
acidic hydrogens; thus, when the reaction of 1a with diphenyl-
acetylene was carried out in the presence of water, pentacoordi-
nate disiloxane 8 bearing the alkenyl groups and keeping the
aminonaphthyl group intact was produced as a mixture of meso-
and dl-isomers (Scheme 2). The structure of meso-8 was also
confirmed by X-ray crystallography (Figure 1b).1% It is likely
that after the protonation of the alkenyl anion intermediate 3a
by water, the formed hydroxide ion preferentially attacks the
electron-deficient silicon center bearing the ammonium moiety
to afford the silanol 7, which may undergo dimerization to pro-
duce the observed disiloxane 8.

When phenylacetylene was used in place of diphenylacety-
lene, pentacoordinate monosilane 10 bearing alkenyl and alkynyl
groups was exclusively formed (Scheme 2 and Figure 1c). In the
case of the deuterated phenylacetylene, the two deuterium atoms
were incorporated in the alkenyl group. The result is also consis-
tent with the formation of the alkenyl anion intermediate 9, which
is quenched with the acetylenic proton, followed by the nucleo-
philic attack of the resulting alkynyl anion on the silicon atom
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Figure 1. X-Ray structure of 4a (a) (at 30% probability level), meso-8 (b) (at 50% probability level), and 10 (c) (at 50% probability level). All hydrogen atoms are

omitted for clarity. Selected distances (A) and angles (deg): 4a: Si1-N1, 1.699(4); Si1-C11, 1.871(3); N1-Si1-C11, 111.3(2); N1-Si1-C1, 110.4(2).

meso-8 :

Si1-N1, 2.921(2); Si1-01, 1.6323(6); N1--Si1-01, 172.48(5); Si1-O1-Si1*, 180.0. 10: Si1-"N1, 2.771(2); Si1—C22, 1.871(2), N1--Si1-C22, 173.70(8).

bearing the ammonium moiety to afford 10.

We have clarified that the silylene species bearing the 8-

(dimethylamino)-1-naphthyl group nucleophilically attack
acetylenes to afford alkenyl anion intermediates which can be
utilized in various transformations.
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