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Several attempts to effect the cleavage of a
specified peptide bond by a chemical reagent have
been reported, and some of them are widely utilized
for the sequential analysis of protein.’> For the
tyrosyl and tryptophyl bond cleavage, the NBS2>
method has successfully been wused. Recently
Shaltiel and Patchornik3? effected an histidyl bond
cleavage by using the same principle.

The present aughors have exploited another
principle to cleave the histidyl and the tryptophyl
bonds. This principle is based, first, on the for-
mation of the y-oxo group which can be derived
from the above residues by the proper reactions:
namely, Bamberger’'s degradation®?> and the
subsequent mild hydrolysis of the y-benzamino
group for the histidine residue and peroxide or
ozone oxidations? for the tryptophan residue.
Secondly, the elimination of the y-oxoacyl group
by tetrahydropyridazone formation with hydrazine
leads to an exposure of the amino group, which
is bonded with the carboxyl side of the amino
acid residue in question.

N - Laevuloyl-, N - (3-benzoyl-propionyl)- and
N, N' - dibenzoyl -y- oxoornithyl - L - phenylalanine
and N-(3-benzoylpropionyl)-L-leucylglycine have
been prepared as model compounds for the reac-
tion of the second step.®> The deacylation of
N-laevuloyl-L-phenylalanine was performed by
the following procedure. N-Laevuloyl-L-phenyl-
alanine dicyclohexylamine salt (m. p., 155—156°,
20 pgmol.) was heated to a boil in 2 ml. of a 2.0 m
acetate buffer (pH 3.6) containing hydrazine
(100 gmol.). An aliquot was examined by paper
chromatography,” and the amino acid released
was determined by densitometry after Cd-ninhydrin
colorization®> (Fig. 1). The phenylalanine,
quantitatively released after half an hour, was
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identified as both free amino acid and the DNP®
derivative by paper and thin-layer chromato-
graphy.1® The cyclization product obtained from
the laevuloyl group and hydrazine was shown to
be identical with 6-methyl-2, 3, 4, 5-tetrahydro-
pyridaz-3-one!!> by paper and thin layer chromato-
graphy!® and by infrared spectroscopy.

Yield of the amino group, %

Reaction time, hr.

Fig. 1. The release of the amino group from the
y-oxoacyl amino acid and peptide.
O: N-laevuloyl-L-phenylalanine
@®: N-(3-benzoylpropionyl)-L-phenylalanine
At N-(3-benzoylpropionyl)-L-leucylglycine
A: N-(N, N'-dibenzoyl-y-oxoornithyl)-L-phenyl-

alanine

Determination of the amino group was per-
formed after paper chromatographic separation
of the reaction mixture.

The rate of the release of the amino group
depends mainly on the nature of the r-oxoacyl
group, as is shown in Fig. 1. The N, N '-dibenzoyl-
r-oxoorinthyl group, a descendant of the histidyl
residue, was most resistant to cyclization under
the present conditions. Prolonged heating caused
an appreciable hydrolysis of the peptide bond.

Deacylation from the acetoacetyl derivative of
amino acid and peptide can be accomplished by
the reaction with phenylhydrazine.’® A detailed
description of this study will be presented elsewhere.
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