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4. Cotton, F.A., Wilkinson, G. and Gaus, P. L., Basic Inorganic Chemistry, 3rd Ed., 
Wiley, 2007. 

5. Cotton, F.A. & Wilkinson, G, Advanced Inorganic Chemistry. 6th Ed., Wiley-VCH, 
2007. 

6. Miessler, G. L. & Tarr, D. A., Inorganic Chemistry 4th Ed., Pearson, 2010. 
7. Weller, M., Armstrong, F.,  Rourke, J. & Overton, T., Inorganic Chemistry 6th  Ed. 

2015. 
 
----------------------------------------------------------------------------------------------------------- 

LAB 

60 Lectures 
 
(A) Iodo / Iodimetric Titrations 

(i) Estimation of Cu(II) and K2Cr2O7 using sodium thiosulphate solution 
(Iodimetrically). 
(ii) Estimation of (i) arsenite and (ii) antimony in tartar-emetic iodimetrically 
(iii) Estimation of available chlorine in bleaching powder iodometrically. 

 
(B) Inorganic preparations 
 
(i) Cuprous Chloride, CuCl 
 
(ii) Preparation of manganese(III) phosphate, MnPO4.H2O 
 
(iii) Preparation of aluminium potassium sulphate KAl(SO4)2.12H2O (Potash alum) or 
Chrome alum. 
 
Recommended Books: 

1. Mendham, J. et al.: Vogel's Text Book of Quantitative Chemical Analysis ; 6th Ed. 
Pearson Education, 2009. 

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

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

CHE-HC-3026: ORGANIC CHEMISTRY-II 
(Credits: Theory-04, Practicals-02) 
Theory: 60 Lectures 
 
Course Objectives: This course is intended to apprise students about different classes of 
organic compounds, including halogenated hydrocarbons, alcohols, phenols, epoxides, 
carbonyl compounds and carboxylic and sulfonic acids. 

Students are expected to learn and differentiate between various organic functional groups; 
explain, analyze and design transformations between different functional groups. 

Learning Outcome: Students will be able to describe and classify organic compounds in 
terms of their functional groups and reactivity. 
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Chemistry of Halogenated Hydrocarbons: 
 
Alkyl halides: Methods of preparation, nucleophilic substitution reactions  SN1, SN2 and SNi 
mechanisms with stereochemical aspects and effect of solvent etc.; nucleophilic substitution 
vs. elimination. 
 
Aryl halides: Preparation, including preparation from diazonium salts. nucleophilic aromatic 
substitution; SNAr, Benzyne mechanism. Relative reactivity of alkyl, allyl/benzyl, vinyl and 
aryl halides towards nucleophilic substitution reactions. 
 
Organometallic compounds of Mg and Li  Use in synthesis of organic compounds. 

(16 Lectures) 
 
Alcohols, Phenols, Ethers and Epoxides: 
 
Alcohols: preparation,properties and relative reactivity of 1°,2°,3°alcohols, Bouveault-Blanc 
Reduction; Preparation and properties of glycols: Oxidation by periodic acid and lead 
tetraacetate, Pinacol-Pinacolone rearrangement; 
 
 
Phenols: Preparation and properties; Acidity and factors effecting it, Ring substitution 
reactions, Reimer Schmidt Reactions, Fries and Claisen 
rearrangements with mechanism; 
 
Ethers and Epoxides: Preparation and reactions with acids. Reactions of epoxides with 
alcohols, ammonia derivatives and LiAlH4 

(16 Lectures) 
Carbonyl Compounds: 
 
Preparation, properties, structure and reactivity; 
 
Nucleophilic additions, Nucleophilic addition-elimination reactions with ammonia 
derivatives with mechanism; Mechanisms of Aldol and Benzoin condensation, Knoevenagel 
condensation, Claisan-Schmidt, Perkin, Cannizzaro and Wittig reaction, Beckmann and 
Benzil-Benzilic acid rearrangements, haloform reaction and Baey - 
substitution reactions, oxidations and reductions (Clemmensen, Wolff-Kishner, 
LiAlH4,NaBH4, MPV, PDC and PGC); 
 
Addition reactions of unsaturated carbonyl compounds: Michael addition. 
 
Active methylene compounds: Keto-enol tautomerism. Preparation and synthetic applications 
of diethyl malonate and ethyl acetoacetate. 

(14 Lectures) 
Carboxylic Acids and their Derivatives: 
 
Preparation, physical properties and reactions of monocarboxylic acids: Typical reactions of 
dicarboxylic acids, hydroxy acids and unsaturated acids: succinic/phthalic, lactic, malic, 
tartaric, citric, maleic and fumaric acids; 
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Preparation and reactions of acid chlorides, anhydrides, esters and amides; Comparative 
study of nucleophilic sustitution at acyl group -Mechanism of acidic and alkaline hydrolysis 
of esters, Claisen condensation, Dieckmann and Reformatsky reactions, Hofmannbromamide 
degradation and Curtius rearrangement. 

(10 Lectures) 
Sulphur containing compounds: 
Preparation and reactions of thiols, thioethers and sulphonic acids. 

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

4. Clayden, J., Greeves, N. & Warren, S. Organic Chemistry, Second edition, Oxford 

University Press, 2012. 

5. Keeler, J., Wothers, P. Chemical Structure and Reactivity  An Integrated approach, 

Oxford University Press. 

6. Smith, J. G. Organic Chemistry, Tata McGraw-Hill Publishing Company Limited. 

7. Carey, F. A.; Sundberg, R. J. Advanced Organic Chemistry: Reactions and Synthesis (Part 

B), Springers. 

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

LAB 
60 Lectures 

1. Test of functional groups like alcohols, phenols, carbonyl and carboxylic acid 
group. 
2. Organic preparations: 

i. Acetylation of one of the following compounds: amines (aniline, o-, m-, 
ptoluidines o-, m-, p- -naphthol, vanillin, salicylic 
acid) by any one method: 

a. Using conventional method. 
b. Using green approach 

ii. Benzolyation of one of the following amines (aniline, o-, m-, p- toluidines 
and o-, m-, p- -naphthol, 
resorcinol, pcresol) by Schotten-Baumann reaction. 
iii. Oxidation of ethanol/ isopropanol (Iodoform reaction). 
iv. Bromination of any one of the following: 

a. Acetanilide by conventional methods
b. Acetanilide using green approach (Bromate-bromide method) 

v. Nitration of any one of the following: 
a. Acetanilide/nitrobenzene by conventional method 
b. Salicylic acid by green approach (using ceric ammonium nitrate). 
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vi. Selective reduction of meta dinitrobenzene to m-nitroaniline. 
vii. Reduction of p-nitrobenzaldehyde by sodium borohydride. 
viii. Hydrolysis of amides and esters. 
ix. Semicarbazone of any one of the following compounds: acetone, ethyl 
methyl ketone, cyclohexanone, benzaldehyde. 
x. S-Benzylisothiouronium salt of one each of water soluble and water 
insoluble acids(benzoic acid, oxalic acid, phenyl acetic acid and phthalic acid). 
xi. Aldol condensation using either conventional or green method. 
xii. Benzil-Benzilic acid rearrangement. 

The above preparations should be done using 0.5-1g of the organic compound. The solid 
samples must be collected and may be used for recrystallization, melting point and TLC. 
 
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 

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). 

5. Vogel, A. I. Elementary Practical Organic Chemistry, Part 1: Small scale Preparations, 

CBS Publishers and Distributors. 

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

CHE-HC-3036: PHYSICAL CHEMISTRY-III 

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

 

Course Objective: The aim of this course is to teach students four important topics of 
physical chemistry- phase equilibria, chemical kinetics, surface chemistry and catalysis. 
Phase equilibria and chemical kinetics will be discussed in detail but surface chemistry and 
catalysis will be introduced to the students. 

Learning Outcome:The students are expected to learn phase rule and its application in some 
specific systems. They will also learn rate laws of chemical transformation, experimental 
methods of rate law determination, steady state approximation etc. in chemical kinetics unit. 
After attending this course the students will be able to understand different types of surface 
adsorption processes and basics of catalysis including enzyme catalysis, acid base catalysis 
and particle size effect on catalysis. 

 
Phase Equilibria: 
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