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Abstract: A new asymmetric synthesis of protected β-amino acids is
described in which the key step is the diastereoselective addition of
allylmagnesium bromide to O-(1-phenylbutyl) aldoximes.

The occurrence of β-amino acids as constituents of a range of
biologically active natural products, together with their role as
precursors to β-lactams, and their incorporation into β-peptides with
defined secondary structure,1 has focused attention on these
homologues of α-amino acids.2 The development of new methods for
the asymmetric synthesis of β-amino acids is therefore of current
interest, and several methods have been reported.2 Among these are: the
homologation of α-amino acids using the Arndt-Eistert procedure,3 the
asymmetric conjugate addition of amines and amides to α,β-unsaturated
carboxylic acid derivatives,4 and the diastereoselective addition of ester
enolate equivalents or allyl organometallic reagents to the C=N double
bond of imines or hydrazones.5,6 In the last context we have recently
reported the highly diastereoselective addition of organometallic
reagents to the C=N bond of (R)- and (S)-O-(1-phenylbutyl) oximes
(ROPHy and SOPHy oximes),7 and their application in the asymmetric
synthesis of the piperidine alkaloid coniine,8 and of α-amino acids.9 We
now report an extension of this methodology in a new asymmetric
synthesis of β-amino acids based on the addition of allylmagnesium
bromide to a range of ROPHy/SOPHy aldoximes.

The E-oxime ethers 1, precursors of the β-amino acids, were readily
prepared by reaction of the appropriate aldehyde with (R)- or (S)-O-(1-
phenylbutyl) hydroxylamine (ROPHy or SOPHy);7 in the case of
isobutyraldehyde, the Z-oxime was also formed (16%) but this was
readily separated by chromatography. The oxime ethers 1 underwent
addition of allylmagnesium bromide in the presence of boron trifluoride
etherate to give the hydroxylamines 2 in excellent yield (Table).10 The
diastereoselectivity of the addition was determined from the 1H NMR

spectra of 2, and with the exception of the isobutyraldoxime 1d was
greater than 92%. The configuration of the new asymmetric centre in
hydroxylamines 2 was assumed to be the same as the auxiliary on the
basis of our previous results, and in the case of 2a was confirmed by
conversion into the N-protected (R) β-amino ester 4a. The conversion
was achieved by cleavage of the N-O bond using the zinc/acetic acid/
ultrasound method;11 the resulting amines were not isolated but were
immediately converted into the benzyl carbamates 3 by reaction with
benzyl chloroformate (Scheme, Table).12,13 At this stage the
enantiomeric purity of the amine derivatives 3 was established by HPLC
on a chiral stationary phase (Table). Finally the double bond was
cleaved by ozonolysis in methanolic sodium hydroxide to give the N-
Cbz amino esters 4 in moderate yield (Scheme, Table).13-15 The
configuration of the β-phenyl-β-alanine derivative 4a was confirmed as
(R) by comparison of its optical rotation with a literature value.16 

In summary, we have established a simple method for the asymmetric
synthesis of both homoallylamines and protected β-amino acids.
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