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Abstract

Stirring of 1,1-dichloro-SiFl (1), (SiFl, sila¯uorene) in THF with excess lithium for 1 h gave a dark green
solution of 1,1-dilithio-SiFl (2) in high yield. The dark red solution of the intermediate 1,10-dilithio-(SiFl)2
(3) was also observed from this reaction within 10 min. Treatment of 2 with excess trimethylchlorosilane
gave the 1,1-bis(trimethylsilyl)-SiFl derivative (4) in 95% yield. Treatment of the dark red solution of 3 and
2 with excess methyliodide gave the 1,10-dimethyl-bis(SiFl) (5) and 1,1-dimethyl-SiFl (6) derivatives in a 4:1
ratio. The up®eld locations of the 29Si resonances of dianions 2 and 3 (^1.09 ppm and ^39.25 ppm,
respectively) are consistent with p-electron localization on the silicon atoms. # 2000 Elsevier Science Ltd.
All rights reserved.
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The silole framework has been the focal point of considerable interest because it is a readily
accessible model for studying the impact of silicon on aromatic systems.2 Siloles not only serve as
precursors to the silicon analogs of cyclopentadienides3 but also to silicon analogs isoelectronic,
and therefore dianionic,4 with the highly delocalized pyrrole and phosphole anions. Silaindenyl
and sila¯uorenyl structures can be viewed as benzannulated siloles and are logical subjects for
study as potentially aromatic silicon compounds. Indeed, we have shown that the negative charges
in silaindenyl and sila¯uorenyl monoanions reside mostly on the silicon atoms.3e,5 However, the
silaindene dianion, which is isoelectronic with the highly delocalized phosphindolyl anion,6 has a
high degree of aromaticity in the silicon-containing ring.7
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We report here the synthesis and characterization of the 1,1-dilithio-SiFl (2) and 1,10-dilithio-
bis(SiFl) (3) dianions. Stirring 1,1-dichloro-1-SiFl with excess lithium powder for 1 h in THF
produced a dark green solution. After removal of unreacted lithium, treatment of this solution
with excess trimethylchlorosilane gave 1,1-bis(trimethylsilyl)-1-SiFl8 (4) in 95% yield. However, if
the reaction is quenched with methyl iodide after only 10 min (dark red solution), two products
are obtained: bis(1-methyl-1-SiFl)3e (5) and 1,1-dimethyl-1-SiFl9 (6) in a 4:1 ratio (total yield
90%). We ascribe these results to the exclusive formation and trapping of dianion 2 in the ®rst
case and the trapping of both anions 2 and 3 in the second experiment. Additional stirring of the
dark red solution in the presence of excess lithium for 1 h gives a dark green solution of 1,1-dilithio-
SiFl (2) in high yield. Clearly, anion 3 leads to 2 via lithium-induced cleavage of the sili-
conÿsilicon bond. The results are summarized in Scheme 1.

13C and 29Si NMR data for some dianionic siloles and precursors are given in Table 1 and
Table 2. It is noteworthy that the 29Si chemical shifts for 2 (^1.09 ppm) are slightly up®eld from
that of 1 (6.84 ppm).
In addition, we observed down®eld shifts for the ®ve-membered ring carbons in the 13C NMR

spectra of 2 (Table 2).13 These trends in the chemical shifts for the 29Si and 13C nuclei are in the
opposite direction to those for the aromatic silole and silaindene systems. Thus, our interpretation
for the up®eld shifts in the 29Si NMR and down®eld shifts in the 13C NMR spectra of 2 is that the

Scheme 1. Synthesis and trapping reactions of 2 and 3
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negative charge in 2 is localized on the silicon atom and that annelation essentially excludes
p delocalization.
In 1990, Lagow et al. proposed, based on trapping reactions, that a dianionic silicon species

was generated in the gas phase from the pyrolysis of LiSi(SiMe3)3.
14 Spectroscopic data were not

reported. Sekiguchi et al. recently generated a 1,1-dilithiosilane by reduction of silacyclopropene
with excess lithium metal and observed a signi®cant up®eld chemical shift (^282.0 ppm) in the
29Si NMR spectrum.15 Tamao et al. has reproduced the generation and trapping reaction of 2
with halosilanes.16 Liu and West also reported that the lithium potassium mixed salts of sila-
¯uorene exhibit a peak at 29.0 ppm in the 29Si NMR spectrum.17

The 13C and 29Si NMR spectra for 318 have the same patterns as those for 1,10-disodio-bis(SiFl),19

which was prepared by treatment of 1 with excess sodium. The 29Si chemical shifts for 3 and 1,10-
disodio-bis(SiFl) (^39.25 ppm and ^38.22 ppm, respectively) are in the range of arylsubstituted
silyllithium compounds which have no delocalization of negative charge from silicon to the
phenyl substituents. For simple silyl monoanions, the 29Si nuclei typically resonate at ^25 to ^35
ppm.20
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Table 1
29Si chemical shifts (ppm) for dianionic siloles and their neutral precursors

Table 2
13C chemical shifts (ppm) for dianionic siloles and their neutral precursors
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