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Abstract

One of the most important studies in the field of modern
chemistry is the study quantitative structure activity relationship (QSAR)
field. Such study makes the possibility of converting the characteristics
and properties of chemical compounds into mathematical equations that
are have more importance in both the theoretical and applied fields.
QSAR depends on the description of the chemical compound, its
molecular structure, and how its atoms binding together so to be more
stable. In addition to study of its configuration, steric hindrance and
determining its electronic and topographical properties. Therefore, the
physical and chemical properties can be represented as a fingerprint for

the studied compound.

The study presented in this thesis has focused on developing this
subject in both statistical and physical terms. This due to that the
statistical analysis are not accurate as that of mathematics which it needs
professional experience for dealing with data as mathematical methods
that do not accept error. After the two chapters of introduction and
practical part, one could find he third chapter (results and discussion),

which includes two main parts:

First, development in the quantitative structure activity relationship
QSAR and made it statistically intensive which was called the statistically
intensive  quantitative  structure activity relationship SIQSAR.
Computational chemistry methods were employed in building an intense
mathematical model for 31 pharmaceutical compounds of Esatine
derivatives as previously synthesized by Kumar and his workers in 2014.
These biologically active compounds were derived from benzene
sulfonamides  substances of 4-(1-aryl-2-oxo-1,2-dihydro-indol-3-

ylideneamino)-N-substituted benzene sulfonamides. They are biologically



active against different types of bacteria and microbes. The study was
investigated four types that includes antibiotics, bacillus subtilis, E. coli
bacilli, and Staphylococcus aureus . Theoretical calculations of the Esatin
derivatives were performed by using theoretical programs based on
quantum mechanics. 75 descriptors of molecular properties have been
estimated for these derivatives. After analyzing the theoretical results
obtained for these compounds, four intense mathematical models of
SIQSAR were proposed which contain only two descriptors, one of them
is the correction factor called ZO, and its value was zero or one. The
developed models gave excellent results from both statistical and physical
point of view. The range of the correlation coefficients R* was (0.996-
0.967), while the range of cross- validation q> was (0.996-0.922). The
effect of the ZO factor was related with the effect of substances on the
structure of the pharmaceutical compounds, that represents the second
descriptor in two models of the biological activity. The results of this part
indicate that the topographical descriptors have a strong relationship with
the biological activity in addition to the effect of the electronic field. New
biologically active compounds were predicted through the developed
mathematical model which could reduce lots of time and cost. The results
indicate the high accuracy and efficiency of the suggested intensive
models particularly when compared to the many studies of researche that

already published in the literature.

The second part included the development of the quantitative
relationship between physical properties and structure (QSPR) for the
most important and difficult physical property of melting point. Such
property is considered as one of the main important physical properties of
compounds. But at the same time, it represents the bottleneck in
theoretical studies due to the many and interrelated effects that affect this

property An inclusive theoretical study was done in order to find an



acceptable relationship between the melting point and the descriptors.
The calculations was performed using DFT for 32 biologically active
compounds with basis set 6-311 G (d, p). Many descriptors were

calculated in addition to the descriptions in the first part.

A statistically-intensive three-dimensional mathematical model was
developed that included two different descriptors, one of them was the
total connectivity (TC), which represents the packing of intermolecular
alignment, which affect directly on m.p. . The second descriptor was
AQATrH which represents the average charge of the aryl group, which has
an active role in molecular interactions. As well as a three-dimensional
correction factor, 3DI, which takes values (1, 0, -1), which shows the
interference and packing between molecules. The value of the correlation
coefficient R* for the mathematical model was 0.925 and the value of the
cross-validation factor q> equals 90.3. Which gives an evidence of the

accuracy of the suggested model from both physical and statistical issues.

It could be noted that there is no mathematical model has been
reached with this accuracy in previous published researches in this field.
It is hoped that this study will be very important in the software designing
for theoretical chemistry calculations in order to predict the melting point

of different compounds.
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