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Abstract

Due to the continuous challenge between human life and the harmful
creatures such as insects and rodents and their substantial resistivity
towards pesticides, The task of pesticides must remain under renovation in
order to save human life. The presented thesis introduces theoretical
treatments for 34 commercially available pesticides in order to predict a

new and effective chemical compounds acting as pesticides.

The first part of this thesis is an attempt to find the best basis set that
can be used to investigate or study the properties of some pesticides that act
as acetylcholinesterase inhibitors (AChEs), a wide range of basis sets were
tested including HF-STO, DFT —STO3G, DFT 32-1G, DFT 4-31G, DFT 6-
31G, DFT 6-311G. It was found that DFT 4-31G gives the best balance
between accuracy of results and computational cost, since computational

time 1s consided expensive in theoretical studies.

The seconds part was to develop new and reliable models to
calculate the median lethal dose (LD50) for these pesticides using
Quantitative Structure-Activity Relationship (QSAR) as a tool to correlate
structural or property descriptors of compounds with activity. QSAR
analysis of the selected (34) pesticides has been performed using various
physicochemical descriptors that have been calculated using Gaussian 09W
(G09) package within ChemBio office 19.0 software. These
physicochemical descriptors were of three types : interaction, steric and
special descriptors. 57 different physicochemical descriptors were
calculated and three of them chosen (ovality, number of hydrogen bond
donors and wiener index) to be used in the design of QSAR. All of these
descriptors were calculated for minimized geometry using DFT method
with 6-311G basis set and B3LYP exchange correlation hybrid functionals.
The best QSAR model to calculate LD50 for Mus musculus and Homo



II

sapiens was selected after hundreds of multiple linear regression attempts.
The best model to calculate LD50 for Mus musculus was with a correlation
coefficient (r?) of (0.90) and cross-validated correlation coefficient of
(0.90) with standard error value of (660.937), while the selected model for
Homo sapiens has a correlation coefficient (r?) of (0.85) and cross-

validated correlation coefficient of (0.85) with standard error value of

(43.414).

The final Part of the presented work was to theoretically predict new
and effective pesticides that have not been used or synthesized before to
overcome the eternal rodents and insects resistance problem. 9 new
pesticides have been predicted successfully with very low LD50 values for
Mus musculus ( between 0.436 - 10.260 mg/kg) which is considered very
effective to deal with these harmful species, while LD50 values for Homo

sapiens lies between (17.706 - 158.023 mg/kg).
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