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TANDEM NUCLEOPHILIC SUBSTITUTION - I,3 DIPOLAR 

CYCLOADDITION REACTIONS OF OXIMES WITH EPOXIDES AND 

DIPOLAROPHILES.1 

Ronald Grigg” and Jasothara Markandu 

School of Chemistry, University of Leeds, Leeds LS2 9JT. 

Abstract Regiospecific nucleophilic substitution reactions involving attack of the 

nitrogen atom of oximes on epoxides are used to generate nitrones which are then 

trapped in 1,3-dipolar cycloaddition reactions. These tandem processes are shown to be 

flexible and to have wide synthetic scope for the construction of complex molecular 

frameworks. 

Recently we described a new tandem Michael addition - 1,3-dipofar cycloaddition 

process in oximes.2 This tandem process is a powerful and flexible method for the 

construction of complex molecular frameworks 3 and prompted efforts to develop other 

related processes involving X = Y-ZH systems. Tandem processes involving 1,3-dipoles 

generated from X=Y-ZH systems can be envisgaged that involve an initial Michael addition 

via the Y lone pair,2 the ZH group, 4,s or the X atoms. An analogous series of reactions 

involving nucleophilic substitution via the Y lone pair, the ZH group, or the X atom offers an 

alternative approach to 1,3-dipoles. A general process that attracted our attention as a 

source of 1,3-dipoles involves nucleophilic attack on 3-membered heterocycles via the Y 

lone pair of an X=Y-ZH system and is shown in the scheme. 

Scheme 

Our initial studies have involved oximes as prototypical X=Y-ZH systems and 

epoxides (W=O) have proved useful substrates in such reactions. The resultant tandem 

process has four broad synthetic variants (Table) analogous to those discussed earlier for 

the tandem Michael addition - 1,3-dipolar cycloaddition process,2 and we have 
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