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Abstract 

 
Tuberculosis is an old infectious illness caused by M. tuberculosis, which primarily affects the 

lungs, other body organs and tissues. M. tuberculosis, also known as Koch Bacillus. For its 

growth and survival, Mycobacteria require oxidative phosphorylation. QcrB is a highly 

promising and attractive therapeutic target for M. tuberculosis because of its involvement in 

respiratory function and dependence of ATP for electron transport. Telacebec or Q203 (6-chloro-

2-ethyl-N-(4-(4-(4- (trifluoromethoxy)phenyl)piperidin-1-yl) benzyl)imidazo [1,2-a]pyridine-3-

carboxamide) is an imidazo-pyridine derivative that inhibits the M. tuberculosis cytochrome bc1 

complex, making it a first-in-class anti-tuberculosis drug. In the same context, 17 indolo-

imidazo[1,2-a]pyridine derivatives were synthesized and tested for anti-tubercular efficacy using 

the Mycobacterial ATP production inhibition assay. This research work also includes search and 

designing of novel compounds using different computational approaches.  

The first approach includes virtual screening studies from ‘Zinc15’ database taking Q203 

as reference molecule, creation of protein using homology modelling, molecular docking and 

simulation studies. Three chemical entities, Z1 (ZINC64033452), Z2 (ZINC3816287), and Z3 

(ZINC3830215) may be explored as prospective candidates for the lead optimization as QcrB 

inhibitors, based on extensive pharmacokinetic profile and drug-likeness properties. Molecular 

Dynamics simulations on the individual protein and protein-ligand complex were performed to 

assess the conformational stability of hit-molecules at the active site of QcrB protein in a lipid 

environment. As a result of our comparative analyses, we believe the selected compounds could 

be examined further as probable lead molecules for rational drug design of QcrB- inhibitors. 

Another aspect of computational studies includes Field based 3D-QSAR studies on 

imidazo[1,2-a]pyridine derivatives selective for ATP synthase activity, their Docking and 

ADME-T study. The constructed model had a high correlation coefficient (R2=0.9688) and cross 

validation coefficient (Q2=0.9045) at 3 component PLS factor. The constructed protein ‘ac9’ was 

validated on various parameters like Ramachandran plot, ERRAT plot and ProSA. The protein 

was also examined for Physico-chemical properties which show acidic and hydrophobic nature 



of protein. The docking study was done on same grid space on which Bedaquiline was docked. 

The docking score of compound no. PF19 (-9.97 Kcal/mol) was found nearby to Bedaquiline (-

10.08 Kcal/mol) interacting with same amino acid residues. This PhD Thesis will help in 

designing of new anti- tubercular agents through the implications of studies carried out in this 

research study. One of the most important outcomes of 3D QSAR investigations is the prediction 

of new substitutions on the imidazo[1,2-a]pyridine scaffold, which will assist in the design of 

more active molecules. Using docking and dynamics simulations, binding affinity of molecules in 

the active site pocket of a protein was found to be identical to that of its respective inhibitor. 
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