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Abstract

The work described in this thesis has been concerned with two parts:
Part 1: Organic Synthesis.

A series of substituted Schiff bases (N-arylidene benzylamine)
(A14-23) were prepared throughout the condensation of benzylamine
with various aromatic aldehydes. The reaction of these bases with
1,4-naphthoquinone in DMSO at room temperature under basic
conditions, were carried out to afford the corresponding isoindole
derivatives (A27-36). This reaction occurred through the formation of
azallyl anion, which acted as a nucloeophile, has the ability to attack the
carbon-carbon double bond of 1,4-naphthoquinone. This addition was
followed by oxidation and cyclization via dehydration to afford the final

products.
Part 2: Kinetic Studies.

1. Synthesis of a series of substituted 2-arylidene-1,3-indandiones
(A1-A13) via condensation of 1,3-indandione with aromatic aldehydes in

basic medium (piperidine) by Knoevenagel condensation.

2. Extensive kinetic and mechanistic studies for the synthesized

compounds were carried out using different conditions.

3. Some of the above mentioned compounds were brominated with
molecular bromine in chloroform to give the dibromo derivatives

(A24-26). The rate of this process was studied in detail.

4. Attempts were carried out to study the kinetics of the formation of
spiropyrrolidines via the anionic cycloaddition of Schiff bases to

2-arylidene-1,3-indandiones. These attempts were unsuccessful due to the



presence of a competition reaction between the Schiff base and NaOH on

the 2-arylidene-1,3-indandiones.

The structure of all synthesized compounds (2-arylidene-1,3-
indandiones, dibromo derivatives, Schiff bases and isoindole derivatives)
had been confirmed through the analysis of the spectroscopic data that
obtained by (UV,IR,'H-NMR and "C-NMR). The use of UV/ Vis
technique was used to estimate the degree of purity and stability of
synthesized materials. Theoretical calculations were performed with the
semi-empirical method AMI, to investigate the geometry of the final
products, atomic charges and electron densities of some atoms in

2-arylidene-1,3-indandiones.

Arrhenius parameters and entropy of activation were obtained by
measuring reaction rates at different temperatures (283-318 K). These
parameters were found to be affected by electronic factors that caused by
various substituents, steric, temperature and the effect of solvents.
Moreover, condensation and bromination processes showed a good free
energy relationship with p values of "less" or "greater" than "1.0" at 303

and 298 K, respectively.

The kinetic studies for these reactions revealed that these reactions
are of nucleophilic addition type which characterized by the formation of

intermediates that transformed to the desired products.

Finally, mechanistic routes for all the reactions were suggested.
Such presumed mechanisms were supported by the above studied

parameters.
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