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A PRACTICAL SYNTHESIS OF N-~HYDROXY~a—-AMINO ACID ESTERS
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A substantial number of natural products containing one or more oxidized
peptide bonds -C(0)-N(OH)- have been found in nature. These compounds act
variously as potent growth factors, antibiotics, antibiotic antagonists, tumor
inhibitors or cell-division factors!. In addition it has been suggested that
N-hydroxy peptides play an important role in the biosynthesis of B~lactam anti-
biotics2 and dehydro amino acids3. In connection with studies on epidithiodioxo-
piperazines, i.e. cyclic dipeptides of a-mercapto-a-amino acids in their di-
sulfide form, we are interested in di-N-hydroxy dioxopiperazines as possible in-
termediates in their bio- and chemosyntheses. The precursors of choice for the
preparation of di-N-hydroxy dioxopiperazines, which hitherto have been prepared
only by Cook and Slaterh, seem to be the O-protected N-hydroxy-a-amino acid es-
ters 2; acylation of free N-hydroxy-a-amino acid esters may lead to N- or O-acyl
derivativess. The syntheses reported so far for 2 are laborious, as they require
the preparation of nitrone36 or N- and 0-blocked N-hydroxy-a—amino acids7 as
intermediates. In addition several syntheses of N-hydroxy-a-amino geZds have been

describedA‘s, but these have limited application, give poor yields or are elabdo-

rate.
RI-’(':--COZCZH5 —_— R]-(':H-COZCZH5 We wish to report a practical route for
N, NH_ the synthesis of N~hydroxy-o-amino esters
OR OR . .
2 2 (2, R2 = H) and their O-benzylated deriva-
1 2 tives? (2, R2 - C6HSCH2). Obvious precursors

for these compounds are the easily accessible corresponding oximes!. The reduc-
tion of a-oximino acide with cyanoborohydrides to the corresponding N-hydroxy-

a-amino acids is knownlo. However, this method is limited to the acids; we found
that it fails with a-oximino esters or the corresponding amides. Recently, Kiku-

gawa and Kawasell

reported the reduction of oxims with pyridine-borane. We were
able to apply this method with a slight modification for the selective reduction
of a-oximino esters [ (R2 = H or CGHSCHZ) to the corresponding N~hydroxy-a-amino
esters 2 (R, = H or CeH CH,, respectiwvely).

A general procedure for this conversion, which proceeds in fair to good

yields (see table), is as follows: A 7N ethanolic HCl solutiom (7 ml) was added
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dropwise to a stirred solution of 1 (5 mmol) and borane-pyridine complex!2

(25 mmol) in ethanol (10 ml) at such a rate that the temperature did not exceed

40°%¢c. Stirring was continued for one hour after which the solvent was evaporated.

The residue was taken up in CHZCIZ, washed with IN NaOH, or neutrglized by stir-
2003 (for R2 - C6H5CH2 or H, respectively), the

organic layer was dried (Nazsoa) and evaporated. Purification was done by column

chromatography (Merck silica gel 60, 1-2% CZHSOH in CH2

ring with an excess of solid Na

C12 as eluent) to give

the put’e]3 N-hydroxy-o-amino acid esters 2 (see table).
Table. Conversion of 1 into 2 Compound 2c could not be prepared due to decom-
Rl R2 7, position of lc under the reaction conditions.
yield(Z) Oxim 1G could not be reduced, whereas on reduc-
AlH H 47 tion of 1H, 50% starting material was recovered
B CH3 H 75 besides 2H. This failure is difficult to explain,
C C6H5 H - as the mechanism of the pyridine-borane reduction
D C6HSCH2 H 82 is unknown". However, we are inclined to con-
E| H CeHsCH, 95 tribute it to steric hindrance. The a-oximino
F CH3 CGHSCHZ 94 esters | were prepared from the corresponding
G C6H5 C6H5CH2 - a-keto acids, hydroxylamine hydrochloride (lA-C
H C6HSCH2 C6HSCH2 50 in 60-90Z yield) or O-benzylhydroxylamine hydro-
chloride (l1E-G in 90:1001 yield) and p-TosOH in

CZHSOH with azeotropic removal of water. Nitrosation of benzylmalonic ester
gave compound 1D, which was converted into 1H in 842 yield by alkylation.

As pyridine-borane does not reduce other functional groupsll, O-benzylated
a-oximino acid derivatives 1 (R2 = C6H5
amino function, can now be regarded as valuable synthons in the preparation of

CHZ), having a fully protected hydroxyl-

N~-hydroxy peptides. Work is in progress to use these synthons for the preparation

of di-N-hydroxy dioxopiperazines.
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