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Abstract
The study involved the synthesis of ten chalcones derived from

various aldehydes, ketones, and their substituted derivatives at different

positions (ortho, meta, and para). Subsequently, a recrystallization
process was carried out to enhance the purity of the synthesized
compounds. The composition of the prepared chalcones was confirmed
and characterized using various techniques, including melting point
determination, infrared (IR) spectroscopy, and UV-visible spectroscopy.

The stability constants of the resulting aromatic azo-chalcone dyes were

determined using a spectrophotometric method, following these steps:

I- Optimization of the conditions for the formation of azo-chalcone
dyes, including determining the optimal initial wavelength, reagent
concentration, basic salt concentration for achieving the desired
acidic conditions, addition sequence, and optimal wavelength under
the optimized conditions for each dye.

2- The proportions of the components of the ten dyes studied were
estimated using the molar ratio method, which was found to be 2:1
for all of them.

3- The values of the stability constants for the composition of the ten
prepared dyes were calculated using standard equations. It was
observed that these values were dependent on certain practical
variables, such as:

a) Temperature. The temperature range used in the study was 0-50°C,
which allowed for the calculation of thermodynamic variables (AH,
AG®, AS°). It was found that the reactions were spontaneous and
produced heat, as indicated by the negative signs of (AH, AG®). The
study also revealed that the negative sign of (AS°) was consistent with

the formation of the ten pigments, with some exceptions.



b) Structural structures: The study showed that modifying the structural
structures of chalcones and the position and type of substitution in
them significantly impacts the stability constants of the azo-chalcone
dyes formed by them.

Additionally, the biological efficacy of the ten chalcones prepared
and their impact on the growth of pathogenic bacteria were investigated.
This was accomplished through the agar diffusion method, using four
types of bacteria, including both gram-positive and gram-negative strains.
The results revealed that these chalcones exhibit varying degrees of
effectiveness against bacterial growth.

Finally, the ten compounds under study were theoretically analyzed
using the HF method, a quantum mechanics approach. Various physical
constants were calculated, including the millican charge and the orbital
energy values of HOMO and LUMO. Based on these values, several
functions related to the stability and effectiveness of molecules were
determined, such as hardness, chemical potential, and general

electrophilicity index.



University Of Mosul
College of Education

for Pure Sciences

Practical and Theoretical study of stability
constants for formation of Ten of Aromatic

Azo — chalcone

Asmaa Mohamed Younis Amin Mahmoud Shikhler

M.Sc. Thesis

Chemistry

Supervised by
Assist. Prof.

Dr. Mohamed Mahmoud Hussein Yonis Al-Nuaimi

2024 A.D 1446 A.H



