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Figure 2. Calculated structures for Lis(CH4)Si: above, n'—#° structure,
6a; below, °—n°® structure, 6b.

The distances involving the lithium atoms are much longer
in 2 than in 6a, as expected because of the THF solvation of
the lithium cations in 2. To learn how these longer distances
might affect the structure, 6a was recalculated with the lithium
atoms fixed at the distances corresponding to 2. The overall
structure was unchanged, and the energy was increased by only
2.6 kcal mol™'.

The long Si—Li; distance in 2 suggests that the in-plane Si—
Li interaction is predominantly ionic. The structure can be
interpreted as being composed of an isolated, solvated lithium
cation (Li;) and a anionic complex in which the other lithium
is 1°-coordinated to the silole dianion.

The "*C and 2Si NMR spectra for solid 2 were also
investigated. In the '*C NMR spectrum two signals were
observed at 68.1 and 69.6 ppm, in a relative ratio of 2:3, assigned
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to the a-carbon atoms of the THF molecules. This is consistent
with the X-ray structure for 2 and indicates that the crystal
chosen for X-ray study was representative of the bulk sample.
Two resonances assigned to the -carbons of the THF molecules
were also seen at 25.9 and 26.4 ppm (the peak at 25.9 ppm
was the stronger, but an accurate intensity ratio could not be
determined).

With the structure for 2 in the solid state established, the
possible structure of this compound in solution can be consid-
ered. Might it revert to a structure of type 6b, predicted to be
thermodynamically more stable? The isotropic *°Si NMR
chemical shift for solid 2, 87.3 ppm, is distinctly downfield of
the solution value, 68.54 ppm. For the o~ and f-carbons of
silole dianion 2 in solution, Boudjouk et al. report 6 = 129.71
and 151.22.° We find peaks at similar positions in the '*C NMR
spectrum of solid 2, but definite assignments could not be made
because many aromatic ring resonances appear in this same
region. To provide some further evidence the 7Li NMR
spectrum of 2 was determined in THF solution. A single
resonance was observed at +0.23 ppm, even at —100 °C. This
would be compatible with a single environment for the two
lithium atoms in solution, i.e., with a structure like 6b, but could
also result from rapid inter- or intramolecular exchange of the
lithium cations between nonequivalent sites as in 6a. Thus the
structure of 2 in solution is still uncertain.'”
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