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2. Marr, G. and Rockett, R.W. Practical Inorganic Chemistry, Van Nostrand 
Reinhold. 1972. 

3. Inorganic Syntheses, Vol. 1-10. 
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CHE-HC-4026: ORGANIC CHEMISTRY-III 
(Credits: Theory-04, Lab-02) 
Theory: 60 Lectures 
 
 
Course Objectives: The course intrudes students to different classes of N-based compounds, 
including alkaloids and terpenoids and their potential application. 

Students are expected to learn about different classes of N-based compounds; their 
structures, synthesis and reactivity. 

Learning Outcome: Students shall demonstrate the ability to identify and classify different 
types of N-based derivatives, alkaloids and hetrocyclic compounds/explain their structure 
mechanism and reactivity/critically examine their synthesis and reactions mechanism. 

 
Nitrogen Containing Functional Groups    
 
Preparation and important reactions of nitro and compounds, nitriles and isonitriles 
 
Amines: Effect of substituent and solvent on basicity; Preparation and properties: Gabriel 

methylation, Hofmann-elimination reaction; Distinction between 1°, 2°and  3° amines with 
Hinsberg reagent and nitrous acid. 
 
Diazonium Salts: Preparation and their synthetic applications. 

(18 Lectures) 
 
Polynuclear Hydrocarbons 
 
Reactions of naphthalene phenanthrene and anthracene Structure, Preparation and structure 
elucidation and important derivatives of naphthalene and anthracene; Polynuclear 
hydrocarbons. 

(8 Lectures) 
 
Heterocyclic Compounds 
Classification and nomenclature, Structure, aromaticity in 5-numbered and 6-membered rings 
containing one heteroatom;  
Synthesis, reactions and mechanism of substitution reactions of:  
Furan, Pyrrole (Paal-Knorr synthesis, Knorr pyrrole synthesis, Hantzsch 
synthesis),Thiophene, Pyridine (Hantzsch synthesis), Pyrimidine.  
Indole: Fischer indole synthesis and Madelung synthesis). 
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Quinoline and isoquinoline: Skraup synthesis, 
synthesis, Doebner- Miller synthesis, Bischler-Napieralski reaction, Pictet-Spengler reaction, 
Pomeranz-Fritsch reaction 
 
           (22 Lectures) 
Alkaloids 
Natural occurrence, General structural features, Isolation and their physiological action 

 
synthesis of Nicotine. Medicinal importance of Nicotine, Hygrine, Quinine, Morphine, 
Cocaine, and Reserpine. 

(6 Lectures) 
Terpenes 
 
Occurrence, classification, isoprene rule; Elucidation of structure and synthesis of Citral, 

-terpineol. 
(6 Lectures) 

 
 
Recommended Books: 
1. Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. 

(Pearson Education). 

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

Education). 

3. Finar, I. L. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of Natural 

Products), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education). 

4. Graham Solomons, T.W. Organic Chemistry, John Wiley & Sons, Inc. 

5. Kalsi, P. S. Textbook of Organic Chemistry 1st Ed., New Age International (P) Ltd. Pub. 

6. Clayden, J.; Greeves, N.; Warren, S.; Wothers, P.; Organic Chemistry, Oxford University 

Press. 

7. Singh, J.; Ali, S.M. & Singh, J. Natural Product Chemistry, Prajati Parakashan (2010). 

 (2010). 
---------------------------------------------------------------------------------------------------------- 
 

LAB 

60 Lectures 
1. Detection N, S, halogens in organic compounds. 
2. Functional group test for nitro, amine and amide groups. 
3. Qualitative analysis of unknown organic compounds containing simple functional 
groups (alcohols, carboxylic acids, phenols and carbonyl compounds) 
Recommended Books 

1. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education 
(2009) 

2. Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical Organic 
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Chemistry, 5th Ed., Pearson (2012) 
3. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry: 

Preparation and Quantitative Analysis, University Press (2000). 
4. Ahluwalia, V.K. & Dhingra, S. Comprehensive Practical Organic Chemistry: 

Qualitative Analysis, University Press (2000). 
----------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------- 

CHE-HC-4036: PHYSICAL CHEMISTRY-IV 
(Credits: Theory-04, Lab-02) 
Theory: 60 Lectures 
 

Course Objective: The aim of this course is to introduce students with primarily two areas of 
physical chemistry- electrochemistry and electrical and magnetic properties of atoms and 
molecules. It contains three units- conductance, electrochemistry and electrical & magnetic 
properties of atoms and molecules. 

Learning Outcome: In this course the students will learn theories of conductance and 
electrochemistry. Students will also understand some very important topics such as solubility 
and solubility products, ionic products of water, conductometric titrations etc. The students 
are also expected to understand the various parts of electrochemical cells along with 

al idea of electrical 
& magnetic properties of atoms and molecules. 

 
Conductance 
Arrhenius theory of electrolytic dissociation. Conductivity, equivalent and molar 
conductivityand their variation with dilution for weak and strong electrolytes. Molar 
conductivity at infinite dilution. Kohlrausch law of independent migration of ions. Debye-
Hückel-Onsager equation, Wien effect, Debye-  
 
Ionic velocities, mobilities and their determinations, transference numbers and their relation 
to ionic mobilities, determination of transference numbers using Hittorf and Moving 
Boundary methods. Applications of conductance measurement: (i) degree of dissociation of 
weak electrolytes, (ii) ionic product of water (iii) solubility and solubility product of 
sparingly soluble salts, (iv) conductometric titrations, and (v) hydrolysis constants of salts. 

(20 Lectures) 
Electrochemistry 

based on half-cell potentials. 
 
Chemical cells, reversible and irreversible cells with examples. Electromotive force of a cell 
and its measurement, Nernst equation; Standard electrode (reduction) potential and its 
application to different kinds of half-cells. Application of EMF measurements in determining 
(i) free energy, enthalpy and entropy of a cell reaction, (ii) equilibrium constants, and (iii) pH 
values, using hydrogen, quinone-hydroquinone, glass and SbO/Sb2O3 electrodes. 
Concentration cells with and without transference, liquid junction potential; determination of 
activity coefficients and transference numbers. Qualitative discussion of potentiometric 
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