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Abstract: The siloxysilene (3) derived from thermolysis of benzoylpolysilane undergoes a facile in situ 

cycloaddition with a range of dienes to produce the corresponding cycloadducts with modest to good 

diastereosetectivity. Copyright © 1996 Elsevier Science Ltd 

Although the first recorded preparation of a silene appeared in 1968, 2 to date most publications have 

dealt with matters of structural and bonding interest with a particular focus on the preparation of stable 

isolable species. 3,4 In most cases these publications simply report the generation of the silene as evidenced 

from the results of trapping experiments with simple dienes and alcohols or through the isolation of silene 

dimers. Related to this report, Wiberg has studied cycloaddition reactions of symmetrical silenes, 

Me2Si=C(SiMe3)2, with non symmetrical dienes and shown that good regioselectivity can be obtained. 5 

Similarly, Auner 6 and Jones, 7 using neopentylsilenes, R2Si=CHCH2Bu t, have demonstrated that moderate 

endo-exo ratios can be observed. However, with the exception of the relatively stable alkoxysilenes (3, R = a 

bulky group e.g. adamantyl) which have been studied by Brook and co-workers, the wider reactivity of these 

species remains under explored. More significantly there has been little effort to exploit the unique reactivity 

of these species in organic synthesis. We have initiated a programme to explore this aspect of chemistry and 

in this letter would like to report our preliminary results on the diastereoselectivity obtainable in the Diels- 

Alder reaction of phenyl(trimethylsiloxy)silene (3, R = Ph). 
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For this study we opted for the readily accessible acylpolysilanes which can be prepared through the 

reaction of acid chlorides with tris(trimethylsilyl)silyl lithium. 8 Photolysis of these produces the silene 

which, unless trapped, dimerises to afford the corresponding disilacyclobutane. 9 Whilst such a process did 

produce the desired cycloadduct (eg. 4) the reaction times were long and the isolated yields low. 
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Subsequently, we have found that rearrangement to the silene and cycloaddition could simply and most 

efficiently be achieved through thermolysis. In general, heating a benzene or toluene solution of the acyl 

polysilane and appropriate diene at 180°C for 1-3 hours resulted in complete conversion. After cooling, the 

reaction mixture was concentrated and the isomer ratio (endo : exo) determined by IH NMR and glc, Table 

1. The cycloadducts could be obtained pure by flash column chromatography. Only a single regioisomer 

could be detected whilst in no case were any products from Alder ene, [2 +2] cycloaddition or dimerisation 

processes isolated. 
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Table 1 

The major isomers obtained from the reaction of cyclopentadiene and 1,3-pentadiene could be 

separated from the mixture by recrystallisation from hexane. Both nOe experiments and X-ray 

crystallography, Io Figure 1, supported the assigned stereochemistry. Whereas the stereochemistry of the 

cyclopentadienyl adduct is in agreement with that previously postulated by NMR analysis, the 

regiochemistry of the trans piperylene adduct (15) is opposite to that predicted (FMO) by analogy with the 

reaction between isoprene and the more sterically demanding adamantyl analogue (3, R = adamantyl). 11 

The alkoxy silenes used in this work are less polarised than that used by Wiberg 5 in the corresponding 

reaction and qualitative predictions based on model calculations ~2 indicate that there is negligible energy 

difference between the HOMO(diene-14)-LUMO(silene-3) and HOMO(3)-LUMO(14). Consequently, whilst the 

present result is consistent with a HOMO(diene)-LUMO(silene ) interaction with the largest orbital coefficient 

of the silene LUMO being located on the silicon, steric factors may well account for the difference between 

the phenyl and adamantyl congeners. 

In conclusion, these silene cycloadditions occur in good yield, with moderate to good 

diastereoselectivity. Applications of the silene cycloadducts, through oxidative extrusion of silicon, 13 to lead 

to a 1,4 diene functionalisation protocol are currently under study and will be reported in due course. 
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Figure i 
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