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The generation of molecules with seemingly incompatible
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functional groups such as functional carbanions can be considered : ‘E_E s S

as a major achievement of synthetic chemisdtfRecently, first = /'F' Fisi“)i\smiK

examples of defined functional silylanions have also been pre- 59 Si(4) oL 3
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pared®* Tamao and Kawachi have explored the chemistry of 53 83

a-alkoxysilyllithium compounds which exhibit silylenoid character W Y

because they can serve both as nucleophiles as well as electréphiles. l Si(1)
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This explains the condensation process of the silylenoid compounds
to -alkoxydisilanyllithium species. It is very likely that similar 700 300 100 -500 -90.0 -130.0 -170.0ppm
compounds, where the alkoxy group is replaced by a halide, play Figure 1. 2°Si NMR spectrum of.
a key role in the synthesis of polysilanes by Wurtz-type coupling
of diorganodihalosilanesA first example of a stable-halosilyl-
anion compountiand some intermediaig-halosilylanion§ have
been described recently by Wiberg.

Our studies on oligosilylanions have led to the development of
a method for the generation of silyl potassium compounds by
reaction of oligosilanes with potassium alkoxidds. due course,
we have investigated this reaction for a number of functionalized
silanes. Tris(trimethylsilyl)silyl halides were among the compounds
studied. While the reactions of the respective chloro and bromo
compounds with potassiutert-butoxide lead to complex product
distributions, the conversion of the fluoritig) in ethereal solvents
such as THF or DME leads to the formation of a single product.
29Si and F NMR spectroscopic investigations indicated the
structures of solvent adducts of a dimerized product containing both
a potassium and a fluorine ator®) (Scheme 1).
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Figure 2. 19F NMR spectrum of.

Scheme 1
Me3Si MesSi  SiMes
1
2 MesSi—Si—F 2[ Buok F—Si(1)—Si(2)—K=—D
-2 BuOSiMey,- KF
Me3Si MesSi  SiMes

1 D = THF, DME, 18-crown-6 2

. . Figure 3. Themal ellipsoid plot oR drawn at the 50% probability level.
Structural proof for2 was obtained by means of multinuclear

NMR spectroscopy (Figures 1 and 2). In tH€ NMR spectrum, A crown ether adduct o was studied by X-ray diffraction
coupling to four different silicon groups can be observed. 8¢ analysist! The result (Figure 3) confirms the expected hexasilane
NMR spectrum exhibits four doublets due ¥—2°Si coupling. framework. However, the molecule is disordered in a way, that we
Taking into account the coupling pattern and #&i NMR shift find the fluorine atom with occupation factors of 0.5 bonding to
values, we assigned structizeWhile the'J coupling constant of the two central silicon atoms Si(1) and Si{2)This implies that
308 Hz is not very unusual, the value of thkcoupling to the the sterical demand of the two halves of the molecule must be

anionic silicon atom of about 78 Hz is remarkably high as compared approximately equal. It also seems to indicate that, besides the
to the otherJ coupling to the trimethylsilyl groups (27.5 Hz). This  interaction between the anionic silicon and the potassium atom,
can be explained by the use of Bent's rifleThe strongly there is also some kind of interaction between the fluorine and the
electronegative fluorine substituent on Si(1) should cause a higherpotassium atom. This is at least true for the situation in the crystal.
p-character of the bond between Si(1) and F. This effect is amplified The bond lengths found f& exhibit some rather unusual features.
by the electropositive character of the negatively charged silicon First, the central silicon silicon bond is unusually short: (Si1)
atom. In summary, a very high s-character of the bond between Si(2) = 2.293(2) A). This must be attributed to the presence of the
the two central silicon atoms, which is a prerequisite for a high fluoride. Comparison with the recently prepared ¢8igsSi,K
coupling constant, can be assumed. Comparison with compound(Si(1)—Si(2) = 2.3745(11) A) and Ph(M&i),;SiSi(SiMe).K

3, where potassium is exchanged for a trimethylsilyl group, seems (Si(1)—Si(2) = 2.3677(17) AJ® reveals a shortening of ap-
to indicate that the influence of the negatively charged silicon atom proximately 0.07 A. The length of the silicon fluoride bond is even
is more important, because we observe a much snfdlesupling more extreme. The values of 1.437(4) and 1.411(4) A are smaller
along the central silicon silicon bond. than in any entry of the Cambridge Crystallographic Database. The
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fact that one-half of the fluorine atoms are located between the
formally negatively charged silicon atom and the potassium atom
in the crown ether explains the elongated distance between the
potassium atom and the anionic silicon of about 3.94 A.

Compound? is formed in a very fast reaction. As the first step,
alkoxide attack atl is assumed to cause elimination tdrt-
BuOSiMeg and formation of the silylenoid (M&i),SiKF. We
assume that this compound undergoes self-condensation similarly,
as described by Tamao for the respective alkoxy compé&tvihile
2 could not be derivatized with any protonating agent without
subsequent substitution of the fluoro group, reactions with other
electrophiles such as chlorosilanes and ethylbromide yielded
compounds3, 4, 5, and 6 in very clean reactions (Scheme 2).
Attempts to transmetalagewith LiCl, MgBr,, or CpZrCl, trigger
a salt elimination accompanied by the formation of tetrakis-
(trimethylsilyl)disilenel314Without the presence of trapping agents,
the persilylated four-membered ring* turns out to be the only
isolated product2 is stable at room temperature, and even at 80
°C the potassium fluoride elimination is very slow as indicated by
the formation of7.

That2 functions as a very convenient disilene precursor can also
be shown with various trapping reagents. Reaction with magnesium
bromide in the presence of anthracene gives tthe2Acycloaddition
product @)'516 which was characterized by X-ray diffraction
analysi$’ (Figure 4). An analogous reaction was carried out with
2,3-dimethylbutadiene, which also gives rise to the formation of a
cycloaddition product9q) (Scheme 2).
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Figure 4. Themal ellipsoid plot o8 drawn at the 50% probability level.
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