
GENERAL ELECTIVE COURSE IN CHEMISTRY 
 

Course Structure (B.Sc. General)   
Course Credits  

           Theory+ Practical   
=============================================   
Core Course (CC)  
Theory (12 Papers of 4 credits each) 12×4=48 
Practical (12 Papers of 2 credits each) 12×2=24 
  

Discipline Specific Elective Course*(DSE)  
Theory  (6 Papers of 4 credits each)  6×4=24 
Practical(6 Papers of 2 credits each)  6×2=12 
   

 
Ability Enhancement Compulsory 
Course (AECC)  
(2 Papers of 2 credits)    2×2=4 
 Environmental Science  
 English/MIL Communication  
2
. Skill Enhancement Elective Course (SEC) 
 (4 Papers of 2 credits)     4×2=8 
   
Total credit 120 

 
 

  



 
DSEA-1 : Novel Inorganic Solids 
DSEA-2: Inorganic Materials of Industrial Importance 
 
 

DSE-B 
 
DSEB-1 : Green Chemistry and Chemistry of Natural Products 
DSEB-2:  Analytical Methods in Chemistry 
 
 
 

SKILL ENHANCEMENT COURSES [SEC] 
 

SEC(A): (Any one either in semester III or V)  
SEC1 : Basic Analytical Chemistry 
SEC2– Analytical Clinical Biochemistry  
 
SEC(B) (Any one either in semester IV or VI)  
 
SEC 3 – PHARMACEUTICALS CHEMISTRY  
SEC 4 - PESTICIDE CHEMISTRY 
 



 
CC1/ GE 1:  
(Credits: Theory-04, Practicals-02) 
Theory: 60 Lectures 
 
Kinetic Theory of Gases and Real gases      
Concept of pressure and temperature; Collision of gas molecules; Collision number and mean 
free path. Nature of distribution of velocities, Maxwell’s distribution of speed and kinetic energy; 
Average velocity, root mean square velocity and most probable velocity; Principle of 
equipartition of energy Deviation of real gases from ideal behavior; compressibility factor; Boyle 
temperature; Andrew’s and Amagat’s plots; van der Waals equation and its features; Existence of 
critical state, Critical constants in terms of van der Waals constants; Law of corresponding states.  
 
Liquids          
Definition of Surface tension, its dimension and principle of its determination using 
stalagmometer; Viscosity of a liquid and principle of determination of coefficient of viscosity 
using Ostwald viscometer; Effect of temperature on surface tension and coefficient of viscosity of 
a liquid (qualitative treatment only)  
 
Chemical Kinetics        
Introduction of rate law, Order and molecularity; Extent of reaction; rate constants; Rates of First, 
second and nth order reactions and their Differential and integrated forms (with derivation); 
Pseudo first order reactions; Determination of order of a reaction by halfhalf-life and differential 
method. Temperature dependence of rate constant; Arrhenius equation, energy of activation;  
 
Atomic Structure  
Bohr's theory for hydrogen atom (simple mathematical treatment), atomic spectra of hydrogen 
and Bohr's model, Sommerfeld's model, quantum numbers and their significance, Pauli's 
exclusion principle, Hund's rule, electronic configuration of many-electron atoms, Aufbau 
principle and its limitations.  
 
Chemical Periodicity  
Classification of elements on the basis of electronic configuration: general characteristics of s-, p-
, d- and f-block elements. Positions of hydrogen and noble gases. Atomic and ionic radii, 
ionization potential, electron affinity, and electronegativity; periodic and group-wise variation of 
above properties in respect of s- and p- block elements.  
 
Acids and bases  
Brönsted–Lowry concept, conjugate acids and bases, relative strengths of acids and bases, effects of 
substituent and solvent, differentiating and leveling solvents. Lewis acid-base concept, classification 
of Lewis acids and bases, Lux-Flood concept and solvent system concept. Hard and soft acids and 
bases ( HSAB concept), applications of HSAB process.  
 
Fundamentalsof Organic Chemistry 
Electronic displacements: inductive effect, resonance and hyperconjugation; nucleophiles and 
electrophiles; reactive intermediates: carbocations, carbanions and free radicals.  
 
Stereochemistry  
Different types of isomerism; geometrical and optical isomerism; concept of chirality and optical 
activity (upto two carbon atoms); asymmetric carbon atom; interconversion of Fischer and 
Newman representations; enantiomerism and diastereomerism, meso compounds; threo and 



erythro, D and L, cis and trans nomenclature; CIP Rules: R/S (only one chiral carbon atoms) and 
E/Z nomenclature.  
 
Nucleophilic Substitution and Elimination Reactions  
Nucleophilic substitutions: SN1 and SN2 reactions; eliminations: E1 and E2 reactions (elementary 
mechanistic aspects); Saytzeff and Hofmann eliminations.  
 

CC1/GE 1 Practical: 45 Lectures 
 
1. Estimation of sodium carbonate and sodium hydrogen carbonate present in a mixture.  
 
2. Estimation of oxalic acid by titrating it with KMnO4.  
 
3. Estimation of water of crystallization in Mohr’s salt by titrating with KMnO4.  
 
4. Estimation of Fe (II) ions by titrating it with K2Cr2O7 using internal indicator.  
 
5. Estimation of Cu (II) ions iodometrically using Na2S2O3. 
     
6.Estimation of Fe(II) and Fe(III) in  a given mixture using K2Cr2O7 solution. 
 
 
  



 

CC2/GE 2:  
(Credits: Theory-04, Practicals-02) 
Theory: 60 Lectures 

 
Chemical Thermodynamics: 
Intensive and extensive variables; state and path functions; isolated, closed and open systems; 
zeroth law of thermodynamics; Concept of heat, work, internal energy and statement of first law; 
enthalpy, H; relation between heat capacities, calculations of q, w, ΔU and ΔH for reversible, 
irreversible and free expansion of gases. 
Standard states; Heats of reaction; enthalpy of formation of molecules and ions and enthalpy of 
combustion and its applications; Laws of thermochemistry,  Kirchhoff’s equations. Statement of 
the second law of thermodynamics; Concept of heat reservoirs and heat engines; Carnot cycle; 
Physical concept of Entropy; Entropy change of systems and surroundings for various processes 
and transformations; Auxiliary state functions (G and A) and Criteria for spontaneity and 
equilibrium.  
 
Chemical Equilibrium:  
Thermodynamic conditions for equilibrium, degree of advancement; Variation of free energy 
with degree of advancement; Equilibrium constant and standard Gibbs free energy change; 
Definitions of KP, KC and KX and relation among them; van’t Hoff’s reaction isotherm, isobar and 
isochore from different standard states; Shifting of equilibrium due to change in external 
parameters e.g. temperature and pressure; variation of equilibrium constant with addition to inert 
gas; Le Chatelier’s principle  
 
Solutions  
Ideal solutions and Raoult’s law, deviations from Raoult’s law – non-ideal solutions; Vapour 
pressure-composition and temperature-composition curves of ideal and non-ideal solutions; 
Distillation of solutions; Lever rule; Azeotropes  
Nernst distribution law and its applications, solvent extraction  
 
Phase Equilibria  
Phases, components and degrees of freedom of a system, criteria of phase equilibrium; Gibbs 
Phase Rule; Derivation of Clausius – Clapeyron equation and its importance in phase equilibria; 
Phase diagrams of one-component systems (water and CO2)  
 
Solids  
Forms of solids, crystal systems, unit cells, Bravais lattice types, Symmetry elements; Laws of 
Crystallography - Law of constancy of interfacial angles, Law of rational indices; Miller indices 
of different planes and interplanar distance, Bragg’s law; 
 
Aliphatic Hydrocarbons  
Functional group approach for the following reactions (preparations & reactions) to be studied in 
context to their structures.  
Alkanes: (up to 5 Carbons). Preparation: catalytic hydrogenation, Wurtz reaction, Kolbe’s 
synthesis.  
Alkenes: (up to 5 Carbons). Preparation: elimination reactions: dehydration of alcohols and 
dehydrohalogenation of alkyl halides; cis alkenes (partial catalytic hydrogenation) and trans 
alkenes (Birch reduction). Reactions: addition of bromine, addition of HX [Markownikoff’s (with 
mechanism) and anti-Markownikoff’s addition], hydration, ozonolysis.  
Alkynes: (up to 5 Carbons). Preparation: acetylene from CaC2; by dehalogenation of tetra halides 
and dehydrohalogenation of vicinal dihalides.  



Reactions: formation of metal acetylides, hydration reaction. 
 
Error Analysis and Computer Applications  
Error analysis: accuracy and precision of quantitative analysis, determinate, indeterminate, 
systematic and random errors; methods of least squares and standard deviations.  
Computer applications: general introduction to computers, different components of a computer; 
hardware and software; input and output devices; binary numbers and arithmetic; Introduction to 
computer languages. 
 
Redox reactions 
Ion-electron method of balancing equation of redox reaction. Elementary idea on standard 
redox potentials with sign conventions, Nernst equation (without derivation). Influence of 
complex formation, precipitation and change of pH on redox potentials; formal potential. 
Feasibility of a redox titration, redox potential at the equivalence point, redox indicators 
 

CC2/GE 2 Practical: 45 Lectures 
 
Experiment 1: Study of kinetics of acid-catalyzed hydrolysis of methyl acetate 
 
Experiment 2: Study of kinetics of decomposition of H2O2 ( Clock Reaction ) 
 
Experiment  3: Study of viscosity of unknown liquid (glycerol, sugar) with respect to water. 
 
Experiment  4: Determination of solubility of sparingly soluble salt in water, in electrolyte 
with common ions and in neutral electrolyte (using common indicator) 
 
Experiment  5:Preparation of buffer solutions and find the pH of an unknown buffer solution by 
colour matching method  
 
Experiment 6: Determination of surface tension of a liquid using Stalagmometer 
 
 
 

CC3/GE 3:  
(Credits: Theory-04, Practicals-02) 
Theory: 60 Lectures 
 
. 
 
Chemical Bonding and Molecular Structure  
Ionic Bonding: General characteristics of ionic bonding. Energy considerations in ionic bonding, 
lattice energy and solvation energy and their importance in the context of stability and solubility 
of ionic compounds. Statement of Born-Landé equation for calculation of lattice energy, Born-
Haber cycle and its applications, polarizing power and polarizability. Fajan’s rules, ionic 
character in covalent compounds, bond moment, dipole moment and percentage ionic character.  
 
Covalent bonding: VB Approach: Shapes of some inorganic molecules and ions on the basis of 
VSEPR and hybridization with suitable examples of linear, trigonal planar, square planar, 
tetrahedral, trigonal bipyramidal and octahedral arrangements.  
Concept of resonance and resonating structures in various inorganic and organic compounds.  



MO Approach: Rules for the LCAO method, bonding and antibonding MOs and their characteristics 
for s-s, s-p and p-p combinations of atomic orbitals, nonbonding combination of orbitals, MO 
treatment of homonuclear diatomic molecules of 1st and 2nd periods. (including idea of s- p mixing) 
and heteronuclear diatomic molecules such as CO, NO and NO+. Comparison of VB and MO 
approaches.  
 
Comparative study of p-block elements: 
Group trends in electronic configuration, modification of pure elements, common oxidation 
states, inert pair effect, and their important compounds in respect of the following groups of 
elements:  
i) B-Al-Ga-In-Tl  
ii) C-Si-Ge-Sn-Pb  
iii) N-P-As-Sb-Bi  
iv) O-S-Se-Te  
v) F-Cl-Br-I  
 
Transition Elements (3d series)  
General group trends with special reference to electronic configuration, variable valency, colour, 
magnetic and catalytic properties, ability to form complexes and stability of various oxidation 
states (Latimer diagrams) for Mn, Fe and Cu.  
Lanthanoids and actinoids: Electronic configurations, oxidation states, colour, magnetic 
properties, lanthanide contraction, separation of lanthanides (ion exchange method only).  
 
Coordination Chemistry  
Werner’s coordination theory, Valence Bond Theory (VBT): Inner and outer orbital complexes of 
Cr, Fe, Co, Ni and Cu (coordination numbers 4 and 6). Structural and stereoisomerism in 
complexes with coordination numbers 4 and 6. Drawbacks of VBT. IUPAC system of 
nomenclature 
 
ELECTROCHEMISTRY 
1) Ionic Equilibria  
Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of 
ionization, ionization constant and ionic product of water; Ionization of weak acids and bases, pH 
scale, common ion effect; Salt hydrolysis-calculation of hydrolysis constant, degree of hydrolysis 
and pH for different salts; Buffer solutions; Solubility and solubility product of sparingly soluble 
salts – applications of solubility product principle  
 
2) Conductance  
Conductance, cell constant, specific conductance and molar conductance; Variation of specific 
and equivalent conductance with dilution for strong and weak electrolytes; Kohlrausch’s law of 
independent migration of ions; Equivalent and molar conductance at infinite dilution and their 
determination for strong and weak electrolytes; Ostwald’s dilution 
law; Application of conductance measurement (determination of solubility product and ionic 
product of water); Conductometric titrations (acid-base)  
Transport Number and principles Moving-boundary method  
 
3) Electromotive force  
Faraday’s laws of electrolysis, rules of oxidation/reduction of ions based on half-cell potentials, 
applications of electrolysis in metallurgy and industry; Chemical cells, reversible and irreversible 
cells with examples; Electromotive force of a cell and its measurement, Nernst equation; 
Standard electrode (reduction) potential; Electrochemical series;  



Concentration cells with and without transference, liquid junction potential; pH 
determinationusing hydrogen electrode and quinhydrone; Qualitative discussion of potentiometric 
titrations (acid-base, redox, precipitation)  
 
Aromatic Hydrocarbons 
Benzene: Preparation: from phenol, by decarboxylation, from acetylene. Reactions: electrophilic 
substitution reaction (general mechanism); nitration (with mechanism), halogenations 
(chlorination and bromination), and Friedel-Crafts reaction (alkylation and acylation) (up to 4 
carbons on benzene). 
 
Organometallic Compounds  
Introduction; Grignard reagents: Preparations (from alkyl and aryl halide); Reformatsky 
reaction.  
 
Aryl Halides  
Preparation: (chloro- and bromobenzene): from phenol, Sandmeyer reactionand effect of nitro 
substituent (activated nucleophilic substitution 
 
 

CC3/GE 3 Practical: 45 Lectures 
 
Qualitative semimicro analysis of mixtures containing two radicals. Emphasis should be 
given to the understanding of the chemistry of different reactions.  
 
Cation Radicals: Na+,K+, Ca2+, Sr2+, Ba2+, Al3+, Cr3+, Mn2+/Mn4+, Fe3+, Co2+/Co3+, Ni2+, Cu2+, 
Zn2+, Pb2+, Sn2+/Sn4+, NH4

+. 
Anion Radicals: F-, Cl-, Br-, BrO3

-, I-, IO3
-, SCN-, S2-, SO4

2-, NO3
-, NO2

-, PO4
3-, AsO4

3--, 
BO3

3-, CrO4
2- / Cr2O7

2 
 
 

CC4/GE 4:  
(Credits: Theory-04, Practicals-02) 
Theory: 60 Lectures 
 
Alcohols, Phenols and Ethers  
Alcohols: (up to 5 Carbons).  
Preparation: 1°-, 2°- and 3°- alcohols: using Grignard reagent, reduction of aldehydes, ketones, 
carboxylic acid and esters; Reactions: With sodium,  oxidation (alkaline KMnO4, acidic 
dichromate).  
Diols: Pinacol- pinacolone rearrangement (with mechanism) (with symmetrical diols only).  
Phenols: Preparation: cumene hydroperoxide method, from diazonium salts; acidic nature of 
phenols; Reactions: electrophilic substitution: nitration and halogenations; Reimer -Tiemann 
reaction, Schotten –Baumann reaction, Fries rearrangementand Claisen rearrangement.  
Ethers: Preparation: Williamson’s ether synthesis; Reaction: cleavage of ethers with HI. 
 
Carbonyl Compounds  
Aldehydes and Ketones (aliphatic and aromatic): (Formaldehye, acetaldehyde, acetone and  
benzaldehyde): Preparation: from acid chlorides, from nitriles and from Grignard reagents; 
general properties of aldehydes and ketones; Reactions: with HCN, NaHSO3, NH2-G derivatives 
and with Tollens’ and Fehling’s reagents; iodoform test; aldol condensation (with mechanism); 



Cannizzaro reaction (with mechanism), Wittig reaction, benzoin condensation; Clemmensen 
reduction, Wolff- Kishner reduction 
 
Carboxylic Acids and Their Derivatives  
Carboxylic acids (aliphatic and aromatic): strength of organic acids: comparative study with 
emphasis on factors affecting pK values; Preparation: acidic and alkaline hydrolysis of esters 
(BAc2 and AAC2 mechanisms only) and from Grignard reagents. 
Carboxylic acid derivatives (aliphatic): (up to 5 carbons). Preparation: acid chlorides, 
anhydrides, esters and amides from acids; Reactions: Interconversion among acid derivatives. 
Reactions:Claisen condensation; Perkin reaction. 
 
Amines and Diazonium Salts  
Amines (aliphatic and aromatic): strength of organic bases; Preparation: from alkyl halides, 
Hofmann degradation; 
Reactions: with HNO2 ( distinction of 1°-, 2°- and 3°- amines), Schotten – Baumann reaction , 
Diazo coupling reaction (with mechanism).  
Diazonium salts: Preparation: from aromatic amines; Reactions: conversion to benzene, phenol, 
benzoic acid and nitrobenzene.  
Nitro compounds (aromatic): reduction under different conditions (acidic, neutral and alkaline).  
 
Amino Acids and Carbohydrates  
Amino Acids: Preparations (glycine and alanine only): Strecker synthesis, Gabriel’s phthalimide 
synthesis; general properties; zwitterion, isoelectric point.  
 
Carbohydrates: classificationand general properties; glucose and fructose: constitution; osazone 
formation; oxidation-reduction reactions; ascending (Kiliani –Fischer method) and descending 
(Ruff’s method) in monosaccharides (aldoses only); mutarotation 
 
Crystal Field Theory  
Crystal field effect, octahedral symmetry. Crystal field stabilization energy (CFSE), Crystal field 
effects for weak and strong fields. Tetrahedral symmetry. Factors affecting the magnitude of D. 
Spectrochemical series. Comparison of CFSE for Oh and Td complexes, Tetragonal distortion of 
octahedral geometry.  
Jahn-Teller distortion, Square planar coordination 
 
Quantum Chemistry & Spectroscopy 
Spectroscopy and its importance in chemistry. Wave-particle duality. Link between 
spectroscopy and quantum chemistry. Electromagnetic radiation and its interaction with 
matter. Types of spectroscopy. Difference between atomic and molecular spectra 
Postulates of quantum mechanics, quantum mechanical operators. 
Free particle. Particle in a 1-D box (complete solution), quantization, normalization of 
wave functions, concept of zero-point energy. 
Rotational Motion: Schrödinger equation of a rigid rotator and brief discussion of its results 
(solution not required). Quantization of rotational energy levels. 
Microwave (pure rotational) spectra of diatomic molecules. Selection rules. Structural 
information derived from rotational spectroscopy. 
Vibrational Motion: Schrödinger equation of a linear harmonic oscillator and brief discussion 
of its results (solution not required). Quantization of vibrational energy levels. Selection 
rules, IR spectra of diatomic molecules.  
 
 



CC4/GE 4 Practical: 45 Lectures 
 
 
1.Qualitative Analysis of Single Solid Organic Compound(s)  
 
Experiment A: Detection of special elements (N, Cl, and S) in organic compounds.  
Experiment B: Solubility and Classification (solvents: H2O, dil. HCl, dil. NaOH)  
Experiment C: Detection of functional groups: Aromatic-NO2, Aromatic -NH2, -COOH, carbonyl 
(no distinction of –CHO and >C=O needed), -OH (phenolic) in solid organic compounds.  
Experiments A - C with unknown (at least 6) solid samples containing not more than two of the 
above type of functional groups should be done. 
 
2.Identification of a pure organic compound  
 
Solid compounds: oxalic acid, tartaric acid, succinic acid, resorcinol, urea, glucose, benzoic acid 
and salicylic acid.  
Liquid Compounds:methyl alcohol, ethyl alcohol, acetone, aniline, dimethylaniline,  
benzaldehyde, chloroform and nitrobenzene 
 
 

Reference Books 
 
1. Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry Cengage Learning India Pvt. 
Ltd., New Delhi (2009).  
2. Mahan, B.H. University Chemistry 3rd Ed. Narosa (1998).     3. Petrucci, 
R.H. General Chemistry 5th Ed. Macmillan Publishing Co.: New York (1985).  
4. Chugh, K.L., Agnish, S.L. A Text Book of Physical Chemistry Kalyani Publishers 
5. N. G. Mukherjee Quantum Chemistry, molecular Spectroscopy and Photochemistry.Archana 
Publishing Center,(2010).  
6. Bahl, B.S., Bahl, A., Tuli, G.D., Essentials of Physical Chemistry S. Chand & Co. ltd. 
7. Palit, S. R., Elementary Physical Chemistry Book Syndicate Pvt. Ltd. 
8. N. G. Mukherjee, Elementary Physical Chemistry Archana Publishing Center,(2014).  
9. Mandal, A. K. Degree Physical and General Chemistry Sarat Book House 
10. Pahari, S., Physical Chemistry New Central Book Agency 
11.  Palit, S.R., Practical Physical Chemistry Science Book Agency  
12. Mukherjee, N.G., Selected Experiments in Physical Chemistry J. N. Ghose & Sons  
13. Dutta, S.K., Physical Chemistry Experiments Bharati Book Stall  
14.Practical Workbook Chemistry (Honours), UGBS, Chemistry, University of Calcutta, 
2015 
15. Banerjee, S. P. A Text Book of Analytical Chemistry, The New Book Stall.  
16. Gangopadhyay, P. K. Application Oriented Chemistry, Book Syndicate.  
17. Mondal, A. K & Mondal, S. Degree Applied Chemistry, Sreedhar Publications  
18. Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand & 
Co.: New Delhi (2011).  
19. Ghosal, Mahapatra & Nad, An Advanced Course in Practical Chemistry, New Central 
20. Sethi, A. Conceptual Organic Chemistry; New Age International Publisher.  
21. Parmar, V. S. A Text Book of Organic Chemistry, S. Chand & Sons.  
22. Madan, R. L. Organic Chemistry, S. Chand & Sons.  
23. Wade, L. G., Singh, M. S., Organic Chemistry, Pearson.  



24. Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson 
Education).  
25. Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. 
(Pearson Education).  
26. Bahl, A. & Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.  
27. Cotton, F.A. & Wilkinson, G. Basic Inorganic Chemistry, Wiley.  
28. Shriver, D.F. & Atkins, P.W. Inorganic Chemistry, Oxford University Press.  
29. Wulfsberg, G. Inorganic Chemistry, Viva Books Pvt. Ltd.  
30. Rodgers, G.E. Inorganic & Solid State Chemistry, Cengage Learning India Ltd., 2008.  
 
 
 

 
 
 
 
 
 

  



DSE (A)  
 

Any one from the following  
 
 
DSE A-1: NOVEL INORGANIC SOLIDS 
(Credits: Theory-04, Practicals-02) 
 
Theory: 60 Lectures 
 
Synthesis and modification of inorganic solids:                                  (10 Lectures) 
 
Conventional heat and beat methods, Co-precipitation method, Sol-gel methods, 
Hydrothermal method, Ion-exchange and Intercalation methods. 
Inorganic solids of technological importance:                                     (10 Lectures) 
 
Solid electrolytes – Cationic, anionic, mixed Inorganic pigments – coloured solids, white and 
black pigments. 
Molecular material and fullerides, molecular materials & chemistry – one-dimensionalmetals, 
molecular magnets, inorganic liquid crystals. 
 
Nanomaterials:        (10 Lectures) 
 
Overview of nanostructures and nanomaterials: classification. 
Preparation of gold and silver metallic nanoparticles, self-assembled nanostructures-control 
of nanoarchitecture-one dimensional control. Carbon nanotubes and inorganic nanowires.Bio-
inorganic nanomaterials, DNA and nanomaterials, natural and antisical nanomaterials, 
bionano composites. 
 
Introduction to engineering materials for mechanical construction: (10 Lectures) 
 
Composition, mechanical and fabricating characteristics and applications of various types of 
cast irons, plain carbon and alloy steels, copper, aluminum and their alloys like duralumin, 
brasses and bronzes cutting tool materials, super alloys thermoplastics, thermosets 
andcomposite materials. 
 
Composite materials                                                                       (10 Lectures) 
 
Introduction, limitations of conventional engineering materials, role of matrix in 
composites,classification, matrix materials, reinforcements, metal-matrix composites, 
polymer-matrixcomposites, fibre-reinforced composites, environmental effects on 
composites, applicationsof composites. 
 
Speciality polymers:        (10 Lectures) 
 
Conducting polymers - Introduction, conduction mechanism, polyacetylene, 
polyparaphenylene and polypyrole, applications of conducting polymers, Ion-exchange resins 
and their applications. Ceramic & Refractory: Introduction, classification, properties, raw 



materials, manufacturing and applications. 
 

Reference Books: 
 
• Shriver & Atkins. Inorganic Chemistry, Peter Alkins, Tina Overton, Jonathan 
Rourke, Mark Weller and Fraser Armstrong, 5th Edition, Oxford University Press 
(2011-2012) 
• Adam, D.M. Inorganic Solids: An introduction to concepts in solid-state structural 
chemistry. 
• Frank J. Ovens, Introduction to Nanotechnology 
 
 
PRACTICAL – DSEA-1 : NOVEL INORGANIC SOLIDS 
(45 Lectures) 
 
1. Determination of cation exchange method 
2. Determination of total difference of solids. 
3. Synthesis of  hydrogel by co-precipitation method. 
4. Synthesis of silver and gold metal nanoparticle 
 
   Reference Book 
 
• Fahan, Materials Chemistry, Springer (2004). 
 

 

DSE-A-2: INORGANIC MATERIALS OF  INDUSTRIAL 
IMPORTANCE 
 
(Credits: Theory-04, Practicals-02) 
 
Theory: 60 Lectures 
 
Silicate Industries:                            (16 Lectures) 
 
Glass: Glassy state and its properties, classification (silicate and non-silicate 
glasses).Manufacture and processing of glass. Composition and properties of the following 
types of glasses: Soda lime glass, lead glass, armoured glass, safety glass, borosilicate glass, 
fluorosilicate, coloured glass, photosensitive glass. 
 
Ceramics: Important clays and feldspar, ceramic, their types and manufacture. 
Hightechnology ceramics and their applications, superconducting and semiconducting oxides, 
fullerenes carbon nanotubes and carbon fibre. 
 
Cements: Classification of cement, ingredients and their role, Manufacture of cement and 
thesetting process, quick setting cements. 
 
Fertilizers:                               (8 Lectures) 



 
Different types of fertilizers. Manufacture of the following fertilizers: Urea, ammonium 
nitrate, calcium ammonium nitrate, ammonium phosphates; polyphosphate, superphosphate, 
compound and mixed fertilizers, potassium chloride, potassium sulphate. 
 
Surface Coatings:                            (10 Lectures) 
 
Objectives of coatings surfaces, preliminary treatment of surface, classification of surface 
coatings. Paints and pigments-formulation, composition and related properties. Oil paint, 
Vehicle, modified oils, Pigments, toners and lakes pigments, Fillers, Thinners, Enamels, 
emulsifying agents. Special paints (Heat retardant, Fire retardant, Eco-friendly paint, Plastic 
paint), Dyes, Wax polishing, Water and Oil paints, additives, Metallic coatings (electrolytic 
and electroless), metal spraying and anodizing. 
 
Batteries:                               (6 Lectures) 
 
Primary and secondary batteries, battery components and their role, Characteristics of 
Battery. Working of following batteries: Pb acid, Li-Battery, Solid state electrolyte battery. 
Fuel cells, Solar cell and polymer cell. 
 
Alloys:                             (10 Lectures) 
 
Classification of alloys, ferrous and non-ferrous alloys, Specific properties of elements in 
alloys. Manufacture of Steel (removal of silicon decarbonization, demanganization, 
desulphurization dephosphorisation) and surface treatment (Arand heat treatment, nitriding, 
carburizing). Composition and properties of different types of steels. 
 
Catalysis:                               (6 Lectures) 
 
General principles and properties of catalysts, homogenous catalysis (catalytic steps and 
examples) and heterogenous catalysis (catalytic steps and examples) and their industrial 
applications, Deactivation or regeneration of catalysts. 
 
Phase transfer catalysts, application of zeolites as catalysts. 
 
Chemical explosives:                              (4 Lectures) 
 
Origin of explosive properties in organic compounds, preparation and explosive properties of 
lead azide, PETN, cyclonite (RDX). Introduction to rocket propellants. 
 

Reference Books 
  

1. E. Stocchi: Industrial Chemistry, Vol-I, Ellis Horwood Ltd. UK.   
2. R. M. Felder, R. W. Rousseau: Elementary Principles of Chemical Processes, Wiley 

Publishers, New Delhi.  
3. W. D. Kingery, H. K. Bowen, D. R. Uhlmann: Introduction to Ceramics, Wiley 

Publishers, New Delhi.   
4. J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi.  
5. P. C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi.  
6. R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering Chemistry, Vikas 



Publications, New Delhi.   
7. Sharma, B.K. & Gaur, H. Industrial Chemistry, Goel Publishing House, Meerut 

(1996).  
  

PRACTICALS-DSE A2 LAB INORGANIC MATERIALS OF 
INDUSTRIAL IMPORTANCE  
(45 Lectures) 
  
1. Determination of free acidity in ammonium sulphate fertilizer.   
2. Estimation of Calcium in Calcium ammonium nitrate fertilizer.  
3. Estimation of phosphoric acid in superphosphate fertilizer.  
4. Electroless metallic coatings on ceramic and plastic material.  
5. Determination of composition of dolomite (by complexometric titration).  
6. Analysis of (Cu, Ni); (Cu, Zn ) in alloy or synthetic samples.  
7. Analysis of Cement.  
8. Preparation of pigment (zinc oxide).  

 
Reference Books 

  
1. E. Stocchi: Industrial Chemistry, Vol-I, Ellis Horwood Ltd. UK.   
2. R. M. Felder, R. W. Rousseau: Elementary Principles of Chemical Processes, Wiley 

Publishers, New Delhi.  
3. W. D. Kingery, H. K. Bowen, D. R. Uhlmann: Introduction to Ceramics, 

Wiley Publishers, New Delhi.   
4. J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi.  
5. P. C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi.  
6. R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering Chemistry, Vikas  
7. Publications, New Delhi. 
8. Sharma, B.K. & Gaur, H. Industrial Chemistry, Goel Publishing House, Meerut 

(1996). 
 

 
  



DSE(B) 
 

Any one from the following 
 
DSE-B1: GREEN CHEMISTRY AND CHEMISTRY OF 
NATURAL PRODUCTS  
(Credits: Theory-04, Practicals-02)  
 
Theory: 60 Lectures 
 
Introduction to Green Chemistry:                                  (04 Lectures) 
 
What is Green Chemistry? Need for Green Chemistry. Goals of Green Chemistry. 
Limitations/ Obstacles in the pursuit of the goals of Green Chemistry 
 
Principles of Green Chemistry and Designing a Chemical synthesis:   (16 Lectures) 
 
Twelve principles of Green Chemistry with their explanations and examples and special 
emphasis on the following: 
 
 Designing a Green Synthesis using these principles; Prevention of Waste/ byproducts; 

maximum incorporation of the materials used in the process into the final products , 
Atom Economy, calculation of atom economy of the rearrangement, addition, 
substitution and elimination reactions.  

 Prevention/ minimization of hazardous/toxic products reducingtoxicity.  
 
 Green solvents–supercritical fluids, water as a solvent for organic reactions, ionic 

liquids, PEG, solventless processes.   
 Energy requirements for reactions – alternative sources of energy: use of microwaves 

and ultrasonic energy.   
 Use of catalytic reagents (wherever possible) in preference to stoichiometric reagents; 

catalysis and green chemistry.   
 
Examples of Green Synthesis/ Reactions and some real world cases: (20lectures) 
1. Green Synthesis of the following compounds: adipic acid, catechol, disodium 
iminodiacetate (alternative to Strecker synthesis)  
2. Microwave assisted reactions in water: Hofmann Elimination, methyl benzoate to benzoic 
acid, oxidation of toluene and alcohols; microwave assisted reactions in organic solvents: 
Diels-Alder reaction and Decarboxylation reaction  
3. Ultrasound assisted reactions: sonochemical Simmons-Smith Reaction (Ultrasonic 
alternative to Iodine)  
4. Green counterpart of common organic reactions: Aldol, Friedel-Crafts, Michael, 
Knoevenagel, Cannizzaro, benzoin condensation and Dieckmann condensation. 
5. Rearrangement reactions by green approach: Fries rearrangement, Claisen rearrangement, 
Beckmann rearrangement, Baeyer-Villiger oxidation. 
 
Future Trends in Green Chemistry:      (12 Lectures) 



Oxidation reagents and catalysts; Biomimetic, multifunctional reagents; Combinatorial green 
chemistry; Proliferation of solventless reactions. Green chemistry in sustainable 
development. 
 
Alkaloids          (5 Lectures) 
Hoffmann’s exhaustive methylation, Emde’s modification, Structure elucidation Natural 
occurrence, General structural features, Isolation and their physiological action. Synthesis of 
Hygrine. Medicinal importance of Nicotine, Hygrine, Quinine, Morphine, Cocaine and 
Reserpine. 
 
Terpenes          (3 Lectures) 
Occurrence, classification, isoprene rule; Elucidation of stucture and synthesis of Citral. 
 
    Reference Books 
 
1. Anastas, P.T. & Warner, J.K.: Green Chemistry - Theory and Practical, Oxford 
  University Press (1998).   
2. Matlack, A.S. Introduction to Green Chemistry, Marcel Dekker (2001).   
3. Cann, M.C. & Connely, M.E. Real-World cases in Green Chemistry, American Chemical 
Society, Washington (2000).   
4. Ryan, M.A. & Tinnesand, M. Introduction to Green Chemistry, American Chemical 
Society, Washington (2002).   
5. Lancaster, M. Green Chemistry: An Introductory Text RSC Publishing, 2nd Edition, 2010. 
6. Ahluwalia, V. K & Kidwai, M. R. New Trends in Green Chemistry, Anamalaya 
Publishers, 2005. 
 
 
PRACTICALS-DSE-B1 LAB GREEN CHEMISTRY 
(45 Lectures) 
 
 

1. Acetylation of primary amine (preparation of acetanilide). 
2. [4+2] Cycloaddition reaction (Diels-Alder reaction between furan and maleic 

anhydride). 
3. Preparation of biodiesel from vegetable/waste cooking oil. 
4. Photoreduction of benzophenone to benzopinacol in the presence of sunlight. 
5. Pinacol-pinacolone rearrangement reaction (preparation of benzopinacolone). 
6. Solid state synthesis of benzilic acid from benzil. 
7. Benzoin condensation using thiamine hydrochloride as a catalyst instead of potassium 

cyanide. 
8. Green multicomponent synthesis (three component coupling). 
9. Base catalysed aldol condensation (synthesis of dibenzal propanone from 

benzaldehyde and acetone). 
10. Bromination of trans-stilbene using bromide/bromate mixture. 
11. Preparation and characterization of gold nanoparticles using tea leaves. 
12. Extraction of D-limonene from orange peel using liquid carbon dioxide. 
13. Electrophilic aromatic substitution reaction (nitration of salicylic acid). 
14. Green radical coupling reaction. 



 
Reference Books 

  
1. Anastas, P.T & Warner, J.C. Green Chemistry: Theory and Practice, Oxford 

University Press (1998).   
2. Kirchoff, M. & Ryan, M.A. Greener approaches to undergraduate 

chemistryexperiment. American Chemical Society, WashingtonDC (2002).  
3. Ryan, M.A. Introduction to Green Chemistry, Tinnesand; (Ed), American Chemical 

Society, WashingtonDC (2002).  
4. Sharma, R.K.; Sidhwani, I.T. & Chaudhari, M.K. I.K. Green Chemistry 

Experiment:A monograph International Publishing House Pvt Ltd. New Delhi. 
Bangalore CISBN978-93-81141-55-7 (2013).  

5. Cann, M.C. & Connelly, M. E. Real world cases in Green Chemistry, American 
Chemical Society (2008).   

6. Cann, M. C. & Thomas, P. Real world cases in Green Chemistry, American 
Chemical Society (2008).  

7. Lancaster, M. Green Chemistry: An Introductory Text RSC Publishing, 2nd Edition, 
2010.   

8. Pavia, D.L., Lampman, G.M., Kriz, G.S. & Engel, R.G. Introduction to 
OrganicLaboratory Techniques: A Microscale and Macro Scale Approach, 
W.B.Saunders,1995.  

9. Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson 
Education).  

 
 
 

DSE-B2: ANALYTICAL METHODS IN CHEMISTRY  
(Credits: Theory-04, Practicals-02)  
 
Theory: 60 Lectures 
   
Optical methods of analysis:                                                                       (30 Lectures) 
 
Origin of spectra, interaction of radiation with matter, fundamental laws of spectroscopy and 
selection rules, validity of Beer-Lambert’s law. 
 
UV-Visible Spectrometry: Basic principles of instrumentation (choice of 
source,monochromator and detector) for single and double beam instrument; 
Basic principles of quantitative analysis: estimation of metal ions from aqueous 
solution,geometrical isomers, keto-enol tautomers. Determination of composition of metal 
complexes using Job’s method of continuous variation and mole ratio method. 
Infrared Spectrometry: Basic principles of instrumentation (choice of source, 
monochromator& detector) for single and double beam instrument; sampling techniques. 
  
Structural illustration through interpretation of data, Effect and importance of isotope 
substitution. 
 
Flame Atomic Absorption and Emission Spectrometry: Basic principles of 
instrumentation(choice of source, monochromator, detector, choice of flame and Burner 



designs. Techniques of atomization and sample introduction; Method of background 
correction, sources of chemical interferences and their method of removal. Techniques for the 
quantitative estimation of trace level of metal ions from water samples. 
  
Thermal methods of analysis:                          (8 Lectures) 
 
Theory of thermogravimetry (TG), basic principle of instrumentation. 
Techniques for quantitative estimation of Ca and Mg from their mixture. 

  
Electroanalytical methods:                            (7 Lectures) 
 
Classification of electroanalytical methods, basic principle of pH metric, potentiometric and 
conductometric titrations. Techniques used for the determination of equivalence points. 
Techniques used for the determination of pKa values. 

  
Separation techniques:                                                                            (15 Lectures) 
 
Solvent extraction: Classification, principle and efficiency of the technique. 
 
Mechanism of extraction: extraction by solvation and chelation. 
Technique of extraction: batch, continuous and counter current extractions. 
 
Qualitative and quantitative aspects of solvent extraction: extraction of metal ions from 
aqueous solution, extraction of organic species from the aqueous and nonaqueous media. 
 
Chromatography: Classification, principle and efficiency of the technique. 
Mechanism of separation: adsorption, partition & ion exchange. 
Development of chromatograms: frontal, elution and displacement methods. 
 
Qualitative and quantitative aspects of chromatographic methods of analysis: IC, GLC, GPC, 
TLC and HPLC. 
 
Stereoisomeric separation and analysis: Measurement of optical rotation, calculation of 
Enantiomeric excess (ee)/ diastereomeric excess (de) ratios and determination of 
enantiomeric composition using NMR, Chiral solvents and chiral shift reagents. Chiral 
chromatographic techniques using chiral columns (GC and HPLC). 
 
Role of computers in instrumental methods of analysis. 
 

Reference Books 
 

1. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6thEd., Pearson, 2009.   
2. Willard, H.H. et al.: Instrumental Methods of Analysis, 7th Ed. Wardsworth Publishing 

Company, Belmont, California, USA, 1988.   
3. Christian, G.D. Analytical Chemistry, 6th Ed. John Wiley & Sons, New York, 2004.   
4. Harris, D.C.: Exploring Chemical Analysis, 9th Ed. New York, W.H. Freeman, 2016.   
5. Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age International 

Publisher, 2009.  
6. Skoog, D.A. Holler F.J. & Nieman, T.A. Principles of Instrumental Analysis, 

Cengage Learning India Ed.   
7. Mikes, O. Laboratory Hand Book of Chromatographic & Allied Methods, Elles 



Harwood Series on Analytical Chemistry, John Wiley & Sons, 1979.  
8. Ditts, R.V. Analytical Chemistry; Methods of separation, van Nostrand, 1974.  

 
PRACTICALS- DSE-B-2: ANALYTICAL METHODS IN CHEMISTRY 
(45 Lectures) 
  
I. Separation Techniques by:  
 
Chromatography: 
(a) Separation and identification of the monosaccharides present in the given mixture 
(glucose & fructose) by paper chromatography. Reporting the Rf values.  
 
(b)Separate a mixture of Sudan yellow and Sudan Red by TLC technique and identify them 
on the basis of their Rf values.  
(c) Chromatographic separation of the active ingredients of plants, flowers and juices by TLC  
Solvent Extractions:  
 
To separate a mixture of Ni2+& Fe2+ by complexation with DMG and extracting the Ni2+-
DMG complex in chloroform, and determine its concentration by spectrophotometry. 
 
II. Analysis of soil:  
 
(i) Determination of pH of soil.  
(ii) Estimation of calcium, magnesium, phosphate 
 
III. Ion exchange:  
  
Determination of exchange capacity of cation exchange resins and anion exchange resins. 
 

    IV. Spectrophotometry 
 
1. Determination of pKa values of indicator using spectrophotometry.  
2. Determination of chemical oxygen demand (COD).  
3.  Determination of Biological oxygen demand (BOD).   

 
Reference Books 

 
1. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6thEd., Pearson, 2009. 
2. Willard, H.H. et al.: Instrumental Methods of Analysis, 7th Ed. Wardsworth Publishing 

Company, Belmont, California, USA, 1988.  
3. Christian, G.D. Analytical Chemistry, 6th Ed. John Wiley & Sons, New York, 2004.  
4. Harris, D.C.Exploring Chemical Analysis, 9th Ed. New York, W.H. Freeman, 2016.  
5. Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age International 

Publisher, 2009.   
6. Skoog, D.A. Holler F.J. and Nieman, T.A. Principles of Instrumental Analysis, 

Cengage Learning India Edition.  
7. Mikes, O. & Chalmes, R.A. Laboratory Handbook of Chromatographic & 

AlliedMethods, Elles Harwood Ltd. London. 
8. Ditts, R.V. Analytical Chemistry: Methods of separation.Van Nostrand, New York, 

1974.  
 



 
SKILL ENHANCEMENT COURSES (SEC) 

SEC(A) 
 
SEC1 : Basic Analytical Chemistry 
( Credits 2 , 30 lectures) 
Introduction: Introduction to Analytical Chemistry and its interdisciplinary nature. Concept 
of sampling. Importance of accuracy, precision and sources of error in analytical 
measurements. Presentation of experimental data and results, from the point of view of 
significant figures. 
Analysis of soil: Composition of soil, Concept of pH and pH measurement, Complexometric 
titrations, Chelation, Chelating agents, use of indicators 
a. Determination of pH of soil samples. 
b. Estimation of Calcium and Magnesium ions as Calcium carbonate by complexometric 
titration. 
Analysis of water: Definition of pure water, sources responsible for contaminating water, 
water sampling methods, water purification methods. 
a. Determination of pH, acidity and alkalinity of a water sample. 
b. Determination of dissolved oxygen (DO) of a water sample. 
Analysis of food products: Nutritional value of foods, idea about food processing and food 
preservations and adulteration. 
a. Identification of adulterants in some common food items like coffee powder, asafoetida, 
chilli powder, turmeric powder, coriander powder and pulses, etc. 
b. Analysis of preservatives and colouring matter. 
Chromatography: Definition, general introduction on principles of chromatography, paper 
chromatography, TLC etc. 
a. Paper chromatographic separation of mixture of metal ion (Fe3+ and Al3+). 
b. To compare paint samples by TLC method. 
Ion-exchange: Column, ion-exchange chromatography etc. 
Determination of ion exchange capacity of anion / cation exchange resin (using batch 
procedure if use of column is not feasible). 
Analysis of cosmetics: Major and minor constituents and their function 
a. Analysis of deodorants and antiperspirants, Al, Zn, boric acid, chloride, sulphate. 
b. Determination of constituents of talcum powder: Magnesium oxide, Calcium oxide, Zinc 
oxide and Calcium carbonate by complexometric titration. 
Suggested Applications (Any one): 
a. To study the use of phenolphthalein in trap cases. 
b. To analyze arson accelerants. 
c. To carry out analysis of gasoline. 
Suggested Instrumental demonstrations: 
a. Estimation of macro nutrients: Potassium, Calcium, Magnesium in soil samples by flame 
photometry. 
 b. Spectrophotometric determination of Iron in Vitamin / Dietary Tablets. 
c. Spectrophotometric Identification and Determination of Caffeine and Benzoic Acid in Soft 
Drink. 
Reference Books: 
1. Willard, H. H. Instrumental Methods of Analysis, CBS Publishers. 
2. Skoog & Lerry. Instrumental Methods of Analysis, Saunders College Publications, New 



York. 
3. Skoog, D.A.; West, D.M. & Holler, F.J. Fundamentals of Analytical Chemistry 6th Ed., 
Saunders College Publishing, Fort Worth (1992). 
4. Harris, D. C. Quantitative Chemical Analysis, W. H. Freeman. 
5. Dean, J. A. Analytical Chemistry Notebook, McGraw Hill. 
6. Day, R. A. & Underwood, A. L. Quantitative Analysis, Prentice Hall of India. 
7. Freifelder, D. Physical Biochemistry 2nd Ed., W.H. Freeman and Co., N.Y. USA 
(1982). 
8. Cooper, T.G. The Tools of Biochemistry, John Wiley and Sons, N.Y. USA. 16 (1977). 
9. Vogel, A. I. Vogel’s Qualitative Inorganic Analysis 7th Ed., Prentice Hall. 
10. Vogel, A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Prentice Hall. 
11. Robinson, J.W. Undergraduate Instrumental Analysis 5th Ed., Marcel Dekker, Inc., New 
York 

SEC2 – ANALYTICAL CLINICAL BIOCHEMISTRY  
(Credits: 2 Lectures:30)  
 
Carbohydrates: Biological importance of carbohydrates, Metabolism, Cellular currency of energy 
(ATP), Glycolysis, Alcoholic and Lactic acid fermentations, Krebs cycle.  
Isolation and characterization of polysachharides.  
Proteins: Classification, biological importance; Primary and secondary and tertiary structures of 
proteins: α-helix and β- pleated sheets, Isolation, characterization, denaturation of proteins.  
Enzymes: Nomenclature, Characteristics (mention of Ribozymes), and Classification; Active site, 
Mechanism of enzyme action, Stereospecificity of enzymes, Coenzymes and cofactors, Enzyme 
inhibitors, Introduction to Biocatalysis: Importance in “Green Chemistry” and Chemical Industry.  
Lipids: Classification. Biological importance of triglycerides and phosphoglycerides and 
cholesterol; Lipid membrane, Liposomes and their biological functions and underlying 
applications.  
Lipoproteins: Properties, functions and biochemical functions of steroid hormones. Biochemistry 
of peptide hormones.  
Structure of DNA (Watson-Crick model) and RNA, Genetic Code, Biological roles of DNA and 
RNA: Replication, Transcription and Translation, Introduction to Gene therapy.  
Biochemistry of disease: A diagnostic approach by blood/ urine analysis.  
Blood: Composition and functions of blood, blood coagulation. Blood collection and preservation 
of samples. Anaemia, Regulation, estimation and interpretation of data for blood sugar, urea, 
creatinine, cholesterol and bilirubin.  
Urine: Collection and preservation of samples. Formation of urine. Composition and estimation 
of constituents of normal and pathological urine.  

 
Reference Books 

 
1. Cooper, T.G. Tool of Biochemistry. Wiley-Blackwell (1977).  
2. Wilson, K. & Walker, J. Practical Biochemistry. Cambridge University Press (2009).  
3. Varley, H., Gowenlock, A.H & Bell, M.: Practical Clinical Biochemistry, Heinemann, London 
(1980).  
4. Devlin, T.M., Textbook of Biochemistry with Clinical Correlations, John Wiley & Sons, 2010.  
5. Berg, J.M., Tymoczko, J.L. & Stryer, L. Biochemistry, W.H. Freeman, 2002.  
6. Talwar, G.P. & Srivastava, M. Textbook of Biochemistry and Human Biology, 3rd Ed. PHI 
Learning.  
7. Nelson, D.L. & Cox, M.M. Lehninger Principles of Biochemistry, W.H. Freeman, 2013.  



8. O. Mikes, R.A. Chalmers: Laboratory Handbook of Chromatographic Methods, D. Van 
Nostrand & Co., 1961.  
 

SEC(B) 
 
SEC 3 – PHARMACEUTICALS CHEMISTRY  
(Credits: 2 Lectures: 30)  
 
Drugs & Pharmaceuticals  
Drug discovery, design and development; Basic Retrosynthetic approach. Synthesis of the 
representative drugs of the following classes: analgesics agents, antipyretic agents, anti- 
inflammatory agents (Aspirin, paracetamol, lbuprofen); antibiotics (Chloramphenicol); 
antibacterial and antifungal agents (Sulphonamides; Sulphanethoxazol, Sulphacetamide, 
Trimethoprim); antiviral agents (Acyclovir), Central Nervous System agents (Phenobarbital, 
Diazepam),Cardiovascular (Glyceryl trinitrate), antilaprosy (Dapsone), HIV-AIDS related drugs 
(AZT- Zidovudine).  
Fermentation  
Aerobic and anaerobic fermentation. Production of (i) Ethyl alcohol and citric acid, (ii) 
Antibiotics; Penicillin, Cephalosporin, Chloromycetin and Streptomycin, (iii) Lysine, Glutamic 
acid, Vitamin B2, Vitamin B12 and Vitamin C.  
 

 
Reference Books 

 
1. Patrick, G. L. Introduction to Medicinal Chemistry, Oxford University Press, UK, 2013.  
2. Singh, H. & Kapoor, V.K. Medicinal and Pharmaceutical Chemistry, Vallabh Prakashan, 
Pitampura, New Delhi, 2012.  
3. Foye, W.O., Lemke, T.L. & William, D.A.: Principles of Medicinal Chemistry, 4th ed., B..I. 
Waverly Pvt. Ltd. New Delhi.  
 
 
 
SEC 4 - PESTICIDE CHEMISTRY 
(Credits: 02) 
30 Lectures 
General introduction to pesticides (natural and synthetic), benefits and adverse effects, 
changing concepts of pesticides, structure activity relationship, synthesis and technical 
manufacture and uses of representative pesticides in the following classes: Organochlorines 
(DDT, Gammexene,); Organophosphates (Malathion, Parathion ); Carbamates (Carbofuran 
and carbaryl); Quinones ( Chloranil), Anilides (Alachlor and Butachlor). 

 
 

Reference Book: 
• R. Cremlyn: Pesticides, John Wiley. 
----------------------------------------------------------------------------------------- 
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