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A FORMAIL SYNTHESIS OF ASPARTAME
VIA THE OXAZTITRIDINE - AMIDE REARRANGEMENT
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Summary : A formal synthesis of the dipeptide sweetener aspartame via the oxaziridine -
amide rearrangement is reported. Thus, the peptidic oxaziridine 4 was prepared and
was photochemically isomerized into the aspartame precursor 5 .

As part of our programme for the non classical creation of peptide bonds, we recently
described a non isohypsic method (1) essentially based on oxaziridine - amide isomerization
(2). Here we wish to report a formal synthesis of the dipeptide sweetener aspartame by this

method.

ASPARTAME : HOOC kN COOMe
NH, 1

Since the discovery of aspartame (3), much work has been devoted to various syntheses (4)
in the search for selective formation of the peptide bond in the & position of the aspartic
acid moiety. A recently described & - aminoaldehyde in the p- lactam series (5) appeared to
be a valuable starting material for synthesis of aspartame via our oxaziridine approach to
peptide bonds.

Thus, (S) N-tertiobutyldimethylsilyl 4-formyl azetidinone 1 (5) was allowed to react
with (S) methylphenylalaninate. The intermediate imine 2 was oxidized in situ to give the

oxaziridine 3 ( Scheme 1 ) :
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The corresponding desilylated oxaziridine 4 ( HF/ pyridine, 857 ) was then irradiated
with UV light ( Hanovia TQ 150 ) up to complete conversion (6). The material recovered was

identified after purification as the dipeptide 5 ( Scheme 2 ) :
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The compound 5,8 5 has previously been described by Pietsch (4b) as the direct precur-
sor of aspartame.

The aim of this study was to demonstrate the validity of unusual procedures for the
creation of peptide bonds in particular examples. The increasing interest in « - aminoaldehydes
(7) and derivatives will offer numerous possibilities of creating peptide bonds with this
method.
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