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The yield of cycle-adduct was extremely dependent on solvent, as indicated in 
Scheme 1, with DMF giving the best results (89%). With the hope of boosting the 
yield still further, molecular sieves were added in order to assist formation of the 
imine; to our surprise, none of the expected adduct was formed, and the imine 
(PhCHzN=CHCOzEt) was isolated from the reaction mixture in good yield. Further 
experiments revealed that the presence of water was essential for the cycle-addition 
reaction to proceed. 

With an effective set of reaction conditions in hand,5 we explored whether other 
dienes might react successfully with benzylamine/ethyl glyoxylate; these results are 
summarised in the Table. With the exception of the very unreactive 1,4- 
diphenylbutadiene (which was recovered intact), and Danishefsky’s diene (which was 
rapidly destroyed under the reaction conditions), the cycle-adducts could be isolated 
in moderate yields from the simple one-pot procedure. 

Particularly notable was the high regio- and diastereo-selectivity observed with 
the acyclic dienes, emphasising the value of Diels-Alder chemistry in the synthesis of 
these heterocyclic molecules. For example, the adduct with trans-penta- 1,3-diene 
was composed of a single regio-isomer in 86% diastereomeric excess (d.e.). It would 
appear that “o,p”-substituted piperidines are generally produced, and that the 
stereochemistry results from a concerted cycle-addition via an endo transition state. 
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Scheme 2. Reaction between 2,3_dimethylbutadiene and PhCH,N=CHCOaEt 

An additional series of reactions between 2,3_dimethylbutadiene and the isolated 
imine (PhCH2N=CHC02Et) were carried out in acidified DMF, with the addition of 
varying amounts of water; the results, summarised in Scheme 2, show that the 
presence of l-10 mol% of Hz0 led to very high yields of the cvclo-adduct. It is likely 
that the water catalyses the cycle-addition, but reduces the concentration of the 
imine by hydrolysis; we hope that careful control of [Hz01 might lead to reliably high 
yields in many of these aza-Diels-Alder reactions. 
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Fable. Results from the Diels-Alder reactipy of various dienes with the imine derived from 
~dJQ~b~;;;nO~C-CO$t in.Dm. Stereoche~stry assigned from NOE experimentss 

. Stereochermstry assigned fmm H NMR W-coupling and 6 correlation. 




