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Abstract

In our laboratories, the rate constants for oxidation of number of
amino acids by KMnO, have been estimated for uncatalyzed & auto-
catalyzed reactions (k;& k»). The mechanism of these oxidation processes
are proceeded by electron transfer from the amino acid molecules to the
oxidizing agents in the rate determining step. Since the position in amino
acid molecules which has the tendency to give the electrons, is unknown,
it has been proposed that three positions in the amino acid molecules
could give the electrons, which are carbonyl group, the alfa carbon and
the nitrogen of amino group.

The aim of this work is to determine theoretically which of these
positions 1s more capable to give the electrons to the oxidizing agents.
For this reason the electron densities around the atoms at these active
positions are calculated. Descriptors related to the Globals reactivity of
amino acid molecules such as (#,u,w....atc). These theoretical factors are
calculated for the three forms of amino acid molecules (Neutral, Zwitter
ion and Negative) which have been expected to be oxidized under the
reaction conditions, using the three different quantum mechanic methods.
The first two methods are HF & DFT as example of ab-inito methods.
The third one the(AMI1) model presented as an example of semi-
empirical method.

The values of these theoretical variables are investigated in order to
estimate their relation among them and to determine their reliability to
chemical intuition. After that these theoretical variables are correlated
with the two ionization constants of the amino acids (pK; & pKy). The
estimated correlation coefficients for the atoms at the active site of the
amino acid molecules indicated a good relation with ionization constants.
These results encourage us to correlate these theoretical variables with

oxidation rate constant of the amino acid for un catalyzed reaction (k;).



Th results revealed that, the most effective factors are the charge at the
atoms of carbonyl group as compared with alfa carbon atom & nitrogen
atom of the amino group. This result allowed us to suggest that the
carbonyl group is the most probable group for electron donation.

All variables have shown good correlation with the rate constant (k;) are
used for theoretical calculation of its value. A very small deviation are
noticed between theoretical and experimental values of k;.

The success in correlating the values of k; encouraged us to
correlate the values of k; for auto-catalyzed oxidation for amino acid with
same theoretically calculated variables. The literature values of k, are
only apparent value. For this reason the freundlich constant (a,b) of the
adsorption of amino acids molecules of the colloidal MnO, are
experimentally evaluated (pH=7) in order to calculated the real values of
k,. Then the real values of k; are correlated with theoretical variables.

The results showed the same trend of relation as k;, which allowed
us to suppose that, the two processes, auto & un catalyzed reaction are
occurred by the same mechanism.

Finally, the more effective variables are used in the theoretical calculation
of the k,. The results show acceptable from the experimental values.
The overall results showed good indication for the success of choosing

these descriptors as parameters for this study.
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