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Abstract:

In this study, a group of prepared compounds, namely N-benzoyl
aliphatic amino acids (I-VI), were selected, where R = (-CH(CH3)OH, -
CH(CH3)2, -CH2-CH(CH3)2, CH20H, -H, -CH3). A kinetic study was
conducted on these compounds with the oxidizing agent chloramine-T in a
hydrochloric acid medium. Several factors affecting the rate of this reaction
were studied, and it was observed that the rate of reaction of these
compounds depends on the concentration of both the oxidizing agent
(CAT) and the hydrogen ion [H+], It was observed that the reaction follows
the first order kinetics for each of them and that it does not depend on the
concentration of the amino acid, and it was found that the law of the
reaction rate is:

% = K[CAT][H*]

When the chloride ion [CI-1] was added to the reaction, it was found
that there was a slight increase in the rate constant of the reaction, but it did
not affect the reaction. There was no effect of the ionic strength when
changing the concentration of sodium perchlorate salt. When the reaction
product (para-toluene sulfonamide) was added, it was found that there was
a slight decrease in the rate constant of the reaction. Kinetics of oxidation
of N-benzoyl amino acid compounds were carried out at different

temperatures, and the thermodynamic activation parameters were

calculated.

The effect of the structure of different amino acids on the rate of the
reaction was discussed, and it was observed that the rate constant of the
reaction increased with the increase in the carbon chain of the amino acid.
There was an exception for the third and fourth compounds, as they showed

a greater increase in the rate constant compared to the other compounds,



due to the presence of the hydroxyl group in them. The kinetic isokinetic
temperature was calculated from the graph between the enthalpy and
entropy parameters, and the value of beta (340 absolute) was obtained for
the N-benzoyl amino acid compounds, indicating that enthalpy is the

controlling factor for the reaction.

Finally, reaction mechanisms were proposed, and rate laws were
deduced based on the kinetic results. It was observed that the oxidation
process of the N-benzoyl amino acid compounds in a hydrochloric acid
medium occurred through two pathways. The first pathway involved the
reaction of the amino acid and the active part of chloramine-T
(hypochlorous acid (HOCI)) after it had acquired a proton in a slow step,
converting it to (H2OCI+), which then reacted with the various N-benzoyl
amino acids to form the product. The second proposed pathway involved
the reaction of (HOCI) with the protonated N-benzoyl amino acid, followed
by the formation of the product.
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