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ABSTRACT

In this work the oxidation of five a-aminoacids (glycine, alanine,
valine, leucine and norleucine) by permanganate ion in an aqueous

phosphate buffer solution were studied. The results showed that the.

reaction proceed in two pathways. The first is noncatalyzed and the
second is autocatalyzed by the colloidal manganese dioxide resulted from
the first pathway. The dependences of the noncatalyzed oxidation
reaction on the pH of the medium was utilized in calculation of the rate
constant for the oxidation of zwitter ionic (kys) and anionic (ka) forms.
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On the other hand, from the dependences of kya and ka on the
temperature, the thermodynamic parameters of activation were calculated
for the first time for the oxidation of the two ionic species of aminoacids
present in the solution. In view of the proposed mechanism for the
oxidation reaction the variation of thermodynamic parameters was
discussed, and showed that the thermodynamic parameters obtained for
single ionic species are more reliable than the other calculated for
oxidation of mixture of two ionic species present in solution.

Introduction

. :
A large number of articles have been publishe

oxidation of aminoacids by permanganate ion in an aqueous solution"®.
A few of them have been focused on the kinetic and mechanism of these
oxidation reactions. These studies have shown that these reactions proceed
by two pathways one is noncatalyzed and the other is autocatalyzed by
the colloidal manganese dioxide resulted from the noncayalyzed pathway
of the reaction. The value of the rate constants for noncatalyzed (k,) and
autocatalyzed (k) oxidation reaction are in facts is an average values for
the oxidation of a mixture of two species zwitter and anionic forms
present in the solution. In all above studies there are no attempts has been
made for calculation of the rate constants and thermodynamic parameters
for the oxidation of single ionic species present in the solution. The
present work represent an attempt to estimate the values of the rate
constant and the thermodynamic parameters for oxidation of single ionic
species (zwitter or anionic forms) present in the reaction mixture. These
values are more useful in discussion of the reaction mechanism and
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dependences only on the nature of the ionic species present in the solution.

Experimental
Materials: The aminoacids and all other chemicals used in this work
were purchased either from G.A. Fluka or BDH chemical Ltd.

The kinetic measurements: A buffer solution of K,;HPO, and KH,PO,
was used to keep the pH of the medium constant and preventing the
resulted manganese dioxide from precipitation during the reaction course.
The permanganate ion concentration was chosen as a rate monitoring
species, which has been followed spectrophotometrically using Shimadzu
UV-210 double beam spectrophotometer. The inorganic product (MnQO,)
absorbs light in the whole visible spectrum. So that it is necessary to
correct the absorbance obtained for the permanganate ion at (526 nm) by
measuring the absorbance of the mixture at 418 nm (where only the
product absorbs light). After that the concentration of permanganate ion

was calculated using the following equation®”:
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Figure (1): The relation between r/c and c for the oxidation of aminoacids at conc.
0.07 M, pH = 7.5 and temperature = 303 °K
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Figure (2): Represent the relationship between k, and [A] for different
aminoacids at temperature
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Figure (3): Arrehenius plots for non-catalyzed oxidation reaction of aminoacids
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Figure (4): Arrehenius plots for oxidation of zwitter ionic form of aminoacids
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Figure (5): Arrehenius plots for oxidation of anionic form of aminoacids
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Figure (6): Plots between AH* and AS* for the oxidation of; a: zwitter ionic form;
b: anionic form; ¢: mixed species
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