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Abstract: In the absence of added dipolarophile, chiral stabilised azomethine ylids derived from 
the reaction of 5-(S)-phenylmorpholin-2-one (1) with aldehydes undergo efficient and highly 
enantiocontrolled cycloaddition with a second molecule of aldehyde to furnish products which may 
be converted into g-hydroxy-a-amino acids. 

In a series of papers we have reported the results of our use of 55phenylmorpholin-2-one templates 

with the aim of relaying chiral information at C-3 of the precursor through the sequence of azomethine ylid 

generation and trapping, in order to produce homochiral proline derivatives (Scheme l).’ 
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During our studies we found that, with decreasing dipolarophile reactivity, traces of a second product 

could be detected by t.1.c. analysis which did not correspond to the product of thermal dimerisation of 1.2 

Subsequently we were able to demonstrate that heating 5-(S)-phenylmorpholinone (1) in benzene, in the 

presence of excess parafonnaldehyde but with no additional dipolarophile, led to the exclusive production of this 

new material. Mass spectrometric analysis indicated this product to have resulted from addition of two molecules 

of formaldehyde to 1 in quantitative yield. Spectroscopic ~3 and X-ray crystallographic analysis4 showed this 

bis-adduct to have structure 2 ([a]~ 20 -5.3 (c 1.0, CHC13)Jformally derived by a second molecule of 

formaldehyde acting as the dipolarophile and undergoing cycloaddition with the azomethine ylid, although a 

stepwise process cannot be discounted (Scheme 2).5 
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under standard conditions with concommitant preferential hydrogenolytic cleavage of the O-benzyl bond of the 

oxazolidine ring6 (Pd(OH)dC catalyst, MeOH, trifluoroacetic acid) was accompanied by transesterification to 

furnish the methyl ester of N-benzyl 2(S),3@)-(3-hydroxy)phenylalanine (5) in 87% isolated yield ([a]$ 

-10.4 (c 1.50, MeOH)]; whereas similar treatment of 4 furnished the iV-cyclohexymethyl derivative of the free 

acid (6) in 95% yield ([a]D*l -8.9 (c 1.05, MeOH))(Scheme 4). In both cases, traces of the corresponding 

phenethyl esters were detectable by mass spectrometric analysis of the crude reaction mixture, and in the case of 

hydrogenolysis of 4, traces of the methyl ester were also found. 
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It is noteworthy that, under the hydrogenolysis conditions, cleavage of the N-benzyl bond of the 

oxazolidine ring of 3 is not observed. 

In summary, we have found that the stabilised azomethine ylid (1) can react with excess 

aldehyde in the absence of added dipolarophile to furnish cycloadducts in which up to 3 new chiral centres have 

been generated with extremely high stereocontrol. Removal of the morpholinone template of such adducts is 

accompanied by hydrogenolysis of the O-benzyl bond of the oxazolidine ring to furnish homochiral p- 

hydroxy-a-amino acid derivatives in high overall yield. We will report further studies on the synthetic 

applications of this system in due course. 
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