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THE STEREOCHEMISTRY OF SOME SKZ' REACTIONS OF ALLYL- AND ALLENYLSILANESl 

Ian Fleming* and Nicholas K. Terrett 

University Chemical Laboratory, Lensfield Road, Cambridge CB2 lEW, England 

Summary-The SE2' reactions of 1 and 2 with a range of electrophiles are predominantly anti in the 
allylsilane portion of the molecule, but this is offset, to a greater or lesser extent, by axial 
or equatorial preferences in the ring system. 

In the preceding communication,2 we describe the stereospecific synthesis of the allyl- 

silanes (1 and 2). We now report the stereochemistry of their reactions with three representative 

electrophiles. Kumada3 has shown that allylsilanes react in an overall anti manner with a variety 

of electrophiles, but in his reactions the only stereochemical constraint was provided by the 

allylsilane group. In our reactions, the anti selectivity is again apparent, but it is either re- 

inforced by or opposed to the axial or equatorial preference the electrophiles inherently show 

towards the ring system. 
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Epoxidation (Scheme I).-Epoxidation was very well behaved. The epoxides (3, 5, and 6) were is- 

olable, but it was convenient simply to convert them directly to the allylic alcohols (4, 7, and 

6). All the reactions were cleanly anti overall, and, although there was a small preference for 

axial attack,4 the overall stereochemistry was very largely determined by the allylsilane group. 

The small axial preference was supported by the corresponding reaction of the allylsilane (9), 
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which gave twice as much axial attack as equatorial; in this allylsilane, the ring system alone 

is responsible for the stereochemical bias. 

Protonation (Scheme 2).-Protonation of the allylsilane (1) was cleanly anti and axial, but pro- 

tonation of the other allylsilane (2) gave a mixture of products (12 and 14). Deuteronation 

clarified the picture: the allylsilane (1) was straightforward (l-+13), and so was equatorial-anti 

attack on the other allylsilane (2 + 15). The anomalous (apparently syn) product (12 in protona- 

tion) was revealed to have arisen by a different pathway, which we have observed before5 with 
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3,3_disubstituted allylsilanes: the deuteron has attacked C-2 of the ally1 system to give a ter- 

tiary cation (16). This cation can lose protons (and regain deuterons) from C-2' and C-6', and it 

can also undergo hydride or deuteride shift and loss of the silyl group to give the alkenes (17 

and 16), each of which was a mixture of mono-, di-, tri-, tetra-, and penta-deuterated species. 
6 

The implication is that axial attack is again inherently preferred, but that when the axial pre- 

ference of the ring system opposes the anti selectivity of the allylsilane group, the molecule(2) 





4156 

amples of the straightforward protodesilylation of allenylsilanes. 
11 

The electrophilic substi- 

tution of this class of compounds has been studied to some extent, mostly with carbon electro- 

philes, 
12 

but the stereochemistry has not been investigated before. The poor yields are perhaps 

not too surprising in view of some of the unusual reaction which allenylsilanes show. 
11,12 

In conclusion, we have supported Kumada's and Wetter's results, as well as Some inCOn- 

elusive ones of our own, 
13 

which indicate that the SK2' reaction is anti selective. In all our 

work, we have seen little sign of any cis-alkene in the product mixtures, presumably because the 

allylsilanes react from a conformation (1 or 2) in which the hydrogen is the only group small 

enough to eclipse the double bond (as Kumada found 3 for his Z-allylsilanes). Furthermore, we are 

now in a better position to assess how powerful the anti selectivity is when it is in competition 

with other constraints. In particular, we note that, whereas protodesilylation and acylation can 

easily be led astray, bridging electrophiles such as peracid and osmium tetroxide2 are very sel- 

ective for an overall anti reaction. The clean formation of a trans double bond in an anti re- 

action augurs well for the usefulness of the SE2' reaction in the control of stereochemistry in 

open-chain reactions. 
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