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DRUG DESIGN (2 CREDITS) 

1.  Electronic Structure methods: Quantum chemical methods, Semi-empirical and ab initio 

methods; Conformational analysis, energy minimization, comparison between global 

minimum conformation and bioactive conformation. Predicting the mechanism of organic 

reactions using electronic structure methods; Complete and constrained conformational 

search methods, their advantages and disadvantages; Theoretical aqueous solvation 

calculations for the design of ligands, Conformational interconversion, transition-state 

determination and their role in designing rigid analogs. 

2. Quantum chemical methods of analyzing drugs: Metformin, its comparison to carbones, 

rapid racemization in glitazones, metabolism and toxicity of troglitazone, conversion of 

proguanil to cycloguanil. 

3. Molecular modeling: Energy minimization, geometry optimization, conformational 

analysis, global conformational minima determination, Approaches and problems, Bioactive 

vs global minimum conformations, Automated methods of conformational search, 

Advantages and limitations of available software, Molecular graphics, Computer 

methodologies behind molecular modeling including artificial intelligence methods 

4. Structure Activity Relationships in drug design: Qualitative versus quantitative 

approaches- advantages and disadvantages; Random screening, Non-random screening, drug 

metabolism studies, clinical observations, rational approaches to lead discovery; 

Homologation, chain branching, ring-chain transformations, bioisosterism; Insights into 

molecular recognition phenomenon; Structure based drug design, ligand based drug design. 

5.  QSAR: Electronic effects Hammett equation, Lipophilicity effects; Hansch equation, Steric 

Effects; Taft Equation; Experimental and theoretical approaches for the determination of 

physico-chemical parameters, parameter inter-dependence; Case studies; Regression 

analysis,  extrapolation versus interpolation, linearity versus non-linearity; Descriptor 

calculation, The importance of biological data in the correct form; 2D-QSAR; 3D-QSAR-

examples CoMFA and CoMSIA. 

6. Molecular docking: Rigid docking, flexible docking, manual docking; Advantages and 

disadvantages of flex-X, flex-S, Autodock and Dock softwares, with successful examples. 

7. Molecular dynamics: Dynamics of drugs, biomolecules, drug-receptor complexes, Monte 

Carlo simulations and Molecular molecular dynamics in performing conformational search, 

docking. Estimation of free energy from dynamical methods. 

8.  Pharmacophore Concept: Pharmacophore mapping, methods of conformational search 

used in pharmacophore mapping; Comparison between the popular pharmacophore methods 

like catalyst/HipHop, DiscoTech, GASP, etc. with practical examples 

9.  De novo drug design techniques: Receptor/enzyme cavity size prediction. Predicting the 

functional components of cavities, designing drugs fitting into cavity. 

10.  Informatics methods in drug design: Brief introduction to bioinformatics, 

cheminformatics, their relation to drug design as per the topics discussed in items 1-9 above. 
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