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Abstract

The study was started by synthesis of Schiff Basses derived from the
mother ketone named 2,4-dihydroxy acetophenone with an appropriate
aromatic amines as aniline and its o, m and p substituents. The substituents
had chosen to act donor or acceptor property as CH;0 , CH;, NO,, OH ,
CO,;H groups .This resulted to the formation of 16 Schiff bases under
study.

The structures of these Schiff bases were confirmed by physical
method, using U.V and IR spectra beside the melting points originally, the
project was designated to deal with two complementary topics .The first
was the estimation of stability constant values of azo dyes formed by
reactions of Schiff bases with diazotized reagent derived from sodium salt
of sulphanilic acid.

This required the evaluation of optimal conditions to prepare more
stable azo dyes after mixing Schiff bases with diazotized reagent and
Na,COjs solution as a base. This was performed by the aid of U.V spectra.

The stability constant values estimated experimentally at five different
absolute temperatures in the range (273-313) K° and at neutral and basic
media.

The stability constant values estimated were observes depend on The
chemical structures of dyes, maximum stability constant values were
observed with reaction of Schiff base symbolized DH-A with diazotized
reagent stated above at pH = 9.28 and temperature range (273-313) K°,
These were for two fold reasons: -

a. The donor acceptor mechanism reaction of dyes.
b. The high donation properly of aniline ring with azomethine group
by 8 numbers shown in scheme.

The ambient temperature during determination of stability constants
in the range of absolute temperatures stated, facilitated the evaluation of
thermodynamic parameters, namely AG®, AH® & AS® and threes average
values. These showed that dyes formation occurred in a processes,
spontaneous, exothermic and accompanied by an increase or a decrease
of random of reaction. A proper interpretation and discussion for each one
of these thermodynamic parameters were given.
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The percentage of ethanol in the range (0-80) % in ethanol-water
mixture resulted in enhancing or dimishing stability constant (0) of
medium was calculated from standard equation.

Up on drawing relationships between log K versus log D, resulted to a

curves either of bell shape or an inverted bell shape. These results were
interpreted and discussed by solvation process of dyes.

The second topic in this study revolved around the use of theoretical
calculations by Chem.Office program that includes the GAMESS program
to support the experimental results of the dye formation reaction. The steric
effect of the prepared compounds was calculated by using the MM2
program, followed by the use of the AMI1 theory within the GAMESS
program to calculate the Millikan charge of the atoms, which determines
the binding sites between Schiff bases with diazotized reagent SSA derived
from the sulphanilic acid sodium salt, and the energy levels of the orbital
HOMO and LUMO, in addition to calculating the heat Composition,
hardness, chemical electronic potential and spherical electrophilic
potential.



University of Mosul
College of Education
For Pure Science

An Experimental and Theoretical Study
of the Stability Constants of Some
Imine-Aromatic Complexes

Dunia Butrus Toma Al - Bakzo

Ph.D. Thesis
Chemistry

Supervised By
Assist. Prof.

Dr. Mohammad Mahmoud Hussein Al -Niemi

2021 A.D. 1443 A.H.



