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Abstract
The study involves the preparation of nine imine compounds derived

from vanillin, aniline and its substitutes at the site of Ortho, Meta, and

Para with groups of nitro, methyl and chlorine.

The ionization constant of the prepared compounds were determined
by using physical methods like melting point, Infrared spectroscopy IR,
Electronic spectroscopy U.V and Nuclear magnetic resonance

spectroscopy NMR.

The main point of this study is to determine the ionization constants
pKa; and pKa, of the prepared compounds by the spectrometric titration

method, which is characterized by its accuracy.
It has been observed that

1- The variance in the values of the ionization constants pKa, of the
prepared Schiff bases is in line with the effect of the electron-

withdrawing and electron- donating substituents groups.

2- The values of the ionization constants pKa, of the prepared Schiff

bases were not affected by the presence of the substituted aggregates.

3- The values of the ionization constants pKa; and pKa, are affected by
temperature, and through the thermodynamic variables of the
ionization reaction were extracted, which proved that the ionization
process is not spontaneous (+AG) and endothermic (+AH) and varies

between increasing regularity (-AS) and increasing irregularity (+AS).

Some physical properties of Shiff bases were studied theoretically
calculated by using two methods of quantum mechanics, one of them
used abinitio calculations which is HF, while the other method used semi-
empiricall calculation which is AM; and among these parameters are the
energy values of orbitals HOMO and LUMO. then, these orbitals values

have been used in the calculation of some function which have the

A



relation with molecular stability like hardness, electronic chemical

potential and electrophilicity index.

The theoretically calculated constants were linked with the
practical values of the ionization constants through simple and multiple
regression analysis. The results show a weak relationships in the values of
the correlation coefficient R>. the best relationships that were obtained
between Millikan's charge on C3 and C6 atoms, the total energy and the
pKa, values calculated by AM1 method to give the correlation coefficient

R? of 0.852.
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