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SYNTHESIS AND REACTION OF [3.1.1lTRISILAPROPELLANE 
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Abstract : [3.1.1]Trisilapropellane 1 which represents the first [n.l.l]silapropellanes was 
synthesized by treatment of the dilithiated compound 3 with dichlorohexamethyltrisilane. The 
gpellane 1 was thermally stable, whde it was labile to acidic contamination and slowly oxidized by 

. 

Small ring propellanes such as [n.l.l]propellanesl) have been of considerable recent interest 

because of the extremely high reactivity attributed to “inverted” tetmhedml geometry at the bridgehead 

carbons. Most derivatives of propellsne have now been prepared, including the parent hydrocarbons ! 

In contrast to rather extensive studies of [n. 1. l]propellane chained by methylene unit, them is no report 

on the preparation of that linked by he temanmkhains. Our continuous efforts toward the construction 

of the strained cyclic systems having polysilanylene unit have recently culminated in the synthesis of 

pentasilacycloheptyne*) and heptasila~]paracyclophane.3) No mention of [n.l.l]propellanes bridged 

by polysilanylene chain in the literature prompted us to synthesize [n.l.l]sila@opellanes. Here we 

wish to report the synthesis and characterization of the titled compound 14) which represents the first 

[n.l.l]silapropelIanes. Connecting the C-l and C-7 bridgehead positions of tricyclo[4.1.O.O27]- 

heptane 2 by polysilanylene bridge was achieved by the direct reaction of the dilithiated compound 3 

with 1,3dichloro-1,1,2,2,3,3-hexamethyluisilane. 
M?z 
Si 

Addition of 25) to BuLi in ether at room temperatum provided 3 and subsequent tmatment6) with 

dichloxohexamethyluisilane produced the [3.l.l]uisilapropellane 1 as a white solid (23% yield). The 

propellane 1 was purified by distillation under the reduced pressure (125-127°Q0.01mmHg). In the 

1H-NMR and %i-NMR spectra of 1, the pratons of Sims appeared at 0.21,0.23,0.26, and 0.27 

ppm and the silicon linked by S&I% was shown at -18.4 ppm (middle Si). and -3.70 ppm (end Si). 
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From these spectra we concluded that 1 had Cs symmetry. The thermal stabiity of 1 was found to be 

significantly increased compated to the corresponding carbon analogue 4 which easily isomerizes at 0 

OC.lb) When a solution of 1 in C!&, sealed in an NMR tube under O.OOlmmHg was kept at 190 OC 

for 0.5 h, _ no decomposition was observed by lH-NMR spectrum. However, under the flow 

pyrolytic conditions at 450 OC!, 1 &composed and finally converted into 5’) in 30% isolated yield.81 

On the other hand, 1 was labile macidic contamination such as silica gel in chromatography or HCl 

present in CHCls, and quantitatively rearranged to 6P) The propellane 1 was also unstable in air to 

form 7.10) It’s likely that the intermediate leading to 6 is the cation 8, which is doubly stabilized by 

cyclopropyl and silyl substitution. tr) The’cation 8 is probably attacked by chloride ion with 

concomitant rearrangement to homoallyl skeleton of 6. The ease of this reaction seems to be 

responsible for the lability of 1 toward acids. 

Wiberg et al. have shown the convincing evidence for the existence of [2.l.l]propellane in an argon 

matrix at 20 K via its inframd spectrum. Meanwhile, Szeimies et al. found that the lifetime of bridged 

[2.1.l]propellane at room temperature seems to be too short for its isolation, and the only ether&duct 

was isolated along with the dimer and trimer.Ia) We examined the preparation of 

[2.l.l]disilapropellane from using a similar methodology . 

When dichlorotetramethyldisilane was treated with 3 in ether, the [5.l.l]propellane 912) and the 

ether incorporated product, conceivably having the structure 10.13) which is probably derived from 

the reaction intermediate 11 similar to carbon analogous system.18 Further investigation is needed to 

establish structure and mechanism of ether-adduct 
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