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Chand & Co.: New Delhi (2011). 
2. Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical 

Chemistry 8th Ed.; McGraw-Hill: New York (2003). 
3. Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3rd Ed.; W.H. 

Freeman & Co.: New York (2003). 
 
----------------------------------------------------------------------------------------------------- 

Semester V 
----------------------------------------------------------------------------------------------------- 

CHE-HC-5016: ORGANIC CHEMISTRY-IV 
(Credits: Theory-04, Lab-02) 
Theory: 60 Lectures 
 
 
Course Objectives: This course introduces students to nucleic acids, amino acids and 
pharmaceutical compounds. 

Students will be familiarized with the importance of nucleic acids, amino acids and develop 
basic understanding of enzymes, bioenergetics and pharmaceutical compounds. 

Learning Outcome: Students will be able to explain/describe the important features of 
nucleic acids, amino acids and enzymes and develop their ability to examine their properties 
and applications. 

 
Nucleic Acids 
Components of nucleic acids; Nucleosides and nucleotides; 
 
Synthesis and reactions of: Adenine, Guanine, Cytosine, Uracil and Thymine; 
Polynucleotides: DNA and RNA 

(9 Lectures) 
Amino Acids, Peptides and Proteins 
 
Amino acids, Peptides and their classification. 
 

-Amino Acids - Synthesis, ionic properties and reactions. Zwitterions, pKa values, 
isoelectric point and electrophoresis; 
 
Study of peptides: determination of their primary structures-end group analysis, methods of 
peptide synthesis. Synthesis of peptides using N-protecting, C-protecting and C-activating 
groups -Solid-phase synthesis 

(16 Lectures) 
Enzymes 
Introduction, classification and characteristics of enzymes. Salient features of active site of 
enzymes. 
Mechanism of enzyme action (taking trypsin as example), factors affecting enzyme action, 
coenzymes and cofactors and their role in biological reactions, specificity of enzyme action 
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(including stereospecificity), enzyme inhibitors and their importance, phenomenon of 
inhibition (competitive, uncompetitive and non-competitive inhibition including allosteric 
inhibition). 

(8 Lectures) 
Lipids 
Introduction to oils and fats; common fatty acids present in oils and fats, Hydrogenntion of 
fats and oils, saponification value, acid value, iodine number, rancidity. 

(6 Lectures) 
Concept of Energy in Biosystems 
Cells obtain energy by the oxidation of foodstuff (organic molecules). 
Introduction to metabolism (catabolism, anabolism). 
ATP: The universal currency of cellular energy, ATP hydrolysis and free energy change. 
Agents for transfer of electrons in biological redox systems: NAD+, FAD. 
Conversion of food to energy: Outline of catabolic pathways of carbohydrate- glycolysis, 
fermentation, Krebs cycle. 
Overview of catabolic pathways of fat and protein. 
Interrelationship in the metabolic pathways of protein, fat and carbohydrate. 
Calorific value of food, standard calorie content of food types. 

(9 Lectures) 
 
Pharmaceutical Compounds: Structure and Importance 
 
Classification, structure and therapeutic uses of antipyretics: Paracetamol (with synthesis), 
Analgesics: Ibuprofen (with synthesis), Antimalarials: Chloroquine (with synthesis). An 
elementary treatment of Antibiotics and detailed study of chloramphenicol, Medicinal values 
of curcumin (turmeric), azadirachtin (neem), vitamin C and antacid (ranitidine). 
                                                                                                                               (12 Lectures) 
 
Recommended Books: 

1. Berg, J.M., Tymoczko, J.L. and Stryer, L. (2006) Biochemistry. VIth Edition. 
W.H. Freeman and Co. 

2. Nelson, D.L., Cox, M.M. and Lehninger, A.L. (2009) Principles of Biochemistry. 
IV Edition. W.H. Freeman and Co. 

3. Murray, R.K., Granner, D.K., Mayes, P.A. and Rodwell, V.W.  
Illustrated Biochemistry. XXVIII edition. Lange Medical Books/ McGraw-Hill. 

 
----------------------------------------------------------------------------------------------------------- 
 

LAB 

60 Lectures 
1. Estimation of glycine by  
2. Study of the titration curve of glycine. 

 
4. Study of the action of salivary amylase on starch at optimum conditions. 
5. Effect of temperature on the action of salivary amylase. 
6. Saponification value of an oil or a fat. 
7. Determination of Iodine number of an oil/ fat. 
8. Isolation and characterization of DNA from onion/ cauliflower/peas. 
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Recommended Books: 
1. Arthur, I. V. Quantitative Organic Analysis, Pearson. 

2. Plummer, D. T. An Introduction to Practical Biochemistry, 3rd Edition, McGraw Hill. 

----------------------------------------------------------------------------------------------------------- 
----------------------------------------------------------------------------------------------------------- 

CHE-HC-5026: PHYSICAL CHEMISTRY V 
 

(Credits: Theory-04, Lab-02) 
Theory: 60 Lectures 
 

Course Objective: The aim of this course is to introduce the students with three important 
areas- quantum chemistry, molecular spectroscopy and photochemistry. In quantum 
chemistry unit the students will be taught the postulates of quantum mechanics and the 
application of quantum mechanical ideas in some simple systems such as particle in a box, 
rigid rotor, simple harmonic oscillator etc. In spectroscopy unit, rotational, vibrational, 
Raman, electronic, spin resonance, and electronic spectroscopy will be introduced. 

Learning Outcome: After completion of this course the students are expected to understand 
the application of quantum mechanics in some simple chemical systems such as hydrogen 
atom or hydrogen like ions. The students will also learn chemical bonding in some simple 
molecular systems. They will able to understand the basics of various kinds of spectroscopic 
techniques and photochemistry.   

Quantum Chemistry: 
Postulates of quantum mechanics, quantum mechanical operators, Schrödinger equation and 

-in-a- (rigorous treatment), quantization of 
energy levels, zero-point energy Extension to two and three dimensional boxes, separation of 
variables, degeneracy. 
 
Qualitative treatment of simple harmonic oscillator model of vibrational motion: Setting up 
of Schrödinger equation and discussion of solution and wavefunctions. Vibrational energy of 
diatomic molecules and zero-point energy. 
 
Angular momentum: Commutation rules, quantization of square of total angular momentum 
and z-component. 
 
Rigid rotator model of rotation of diatomic molecule. Schrödinger equation, transformation to 
spherical polar coordinates. Separation of variables. Spherical harmonics. Discussion of 
solution. 
 
Qualitative treatment of hydrogen atom and hydrogen-like ions: setting up of Schrödinger 
equation in spherical polar coordinates, radial part, quantization of energy (only final energy 
expression). Average and most probable distances of electron from nucleus. 
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