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indicates that the stereochemistry of both the vinylogous SN2' and 1,6- 

reaction will be opposite to that of the SN2' and 1,4-conjugate 

Interest in the SN2' reaction continues unabated.' Attention has 

mechanism' but also on synthetic' and biosynthetic' applications. 

the related 1,4-conjugate elimination reaction is growing."' 

centred not alone on the 

In addition, interest in 

Most theoretical analyses6 of the SN2' reaction have indicated a preference for SW 

attack by the nucleophile. However, the possibility of anti stereochemistry has been 

allowed for in some instances. 6cse In practice although SW stereochemistry has been most 

generally observed2C'7 recent results 
sb,s 

have diverged from this. 

We have now extended orbital symmetry methods6c to the vinylogous SN2' reaction (1). 

The LIJMO of the pentadienyl cation is $3. In the transition state C-l and C-5 will be inter- 

mediate between sp3 and p. Mixing the 2s and 2p AO's of C-l and C-5 results in the structure 

(II) for the LUMO of the pentadienyl cation in the transition state. It is immediately 

apparent that (II) is symmetric relative to a mirror plane through its mid-point. The 

corresponding ally1 transition state, structure (III), is antisymmetric relative to the same 

symmetry element. 

It follows6c that when C-l bond formation is synchronous with C-5 bond cleavage, the 

attacking nucleophile must enter sun to the leaving group. Where C-l bond formation is 

concerted but not synchronous with C-5 bond cleavage, the nucleophile must enter anti to the 
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leaving group. Hence all things being equal, the conditions which favour sun-SN2' 

reactions of ally1 systems should result in an anti S,2' reaction in pentadienyl systems and 

vice versa. 

Extension of this methodology6C to 1,6-conjugate elimination by either a concerted or 

Elcb mechanism shows that an anti process is favoured. 

The stereochemistry of the vinylogous SN2' acetolysis of 6@-bromoandrost-4-ene-3,17- 

dione,. a longstanding problem,' has now been shown" to be at least predominantly syn. 

1,6-Conjugate elimination is known" but is of unknown stereochemistry. 
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