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Abstract
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Tuberculosis is still a major health problem that is the main cause of death of the
world population due to the ongoing epidemic of drug-resistant tuberculosis. Therefore, there
is an urgent need to develop new treatment methods for the treatment of tuberculosis. Enoyl-
acyl reductase (InhA) enzymes serve as an interesting target for the development of
tuberculosis. In this study, computer aided molecular design methods were performed using
structure-based drug design virtual screening and the testing of the whole cell assay was used
to find highly and more potent InhA inhibitors. The molecular modeling approaches were
applied to obtain a structural concept for changing the new InhA inhibitors. In addition,
structural requirements have been conducted to improving biological activity of inhibitors
using the 3D-QSAR CoMSIA method. To study the binding mode and important interactions in
the binding pocket molecular dynamics simulation and free energy calculation were studied.
The obtained has been used as an important guideline for the design of new InhA inhibitor.
Novel sixteen inhibitors show more effective than known inhibitor. Based on InhA and
mycobacterial assays, two compounds were found as novel inhibitors comparable to the
reference drug, triclosan. Most effective compound on InhA enzyme and bacterial was subject
to investigate the binding mode and binding interaction by X-ray crystallography technique. In
addition, novel derivative of InhA inhibitors was designed, synthesized, characterized and
biological evaluated. The obtained results showed that new designed compounds were
effective than lead compounds. Virtual screenings of protein serine threonine kinase G (PknG)
inhibitors as anti-tuberculosis agents were investigated. Fifty-three leads are suitable for drug
and have chosen a structure to analyze the binding modes and binding interactions. The result
indicating that two hydrogen bond interactions were found between the structure of 4 - [(1,1-
dioxo-2,3-dihydro-1-benzothiophen-6-yl) amino] -2- (pyrrolidin-3-ylamino) -6H-pyrido [4,3-d]
pyrimidin-5 -one with Glu233 and Val235 residues. In addition, the pyrrolidine (NH) formed
hydrogen bond interaction with Glu280 and Asn281 residues. The oxygen atoms of the sulfone

group formed hydrogen bonds interaction with NH of Ser239. Sigma-pi interaction between



Vall79 and pyrido band [4,3-d] pyrimidin-5 (6H) -one was found. Moreover, the hydrophobic
interaction in the binding pocket of PknG was found. Structure based drug design of 4-
oxocrotonic acid and quinazoline derivatives as PknB inhibitors were evaluated to
understanding the structural basis for design new and more potent PknB inhibitors. Structure
based virtual screening of PknB inhibitors were performed. The discovery of protein serine
threonine kinase B (PknB) inhibitors was investigated. The whole cell assay (MIC), which has 2
active compounds inhibiting tuberculosis. The obtained result was used as an important
guideline for the structural design of the new PknB inhibitor. Ten compounds show more
effective than the known compound. The integrated results provided the fruitful information

for developing novel and highly potent for anti-tuberculosis agents.
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