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SEMESTER - I

Inorganic Chemistry-I

Core Course SCS CH 1101 C 4004









60 Hrs. (4Hrs. /week)







                                Credits: 4








UNIT I: 
Symmetry, Structure and Bonding in Inorganic Compounds
Symmetry elements and symmetry operations, symmetry groups with examples from inorganic compounds, groups of  very  high  symmetry,  molecular  dissymmetry  and  optical  activity,  molecular  symmetry  of  coordination compounds, matrix representations of symmetry operators and their products. 

Valence bond theory, electro neutrality principle and limitations, Crystal field theory, splitting of d-orbitals in octahedral, tetragonal, square planar, cubic and tetrahedral ligand environments. Structural consequences of splitting of d-orbitals, Jahn Teller theorem, trends in ionic radii, lattice energy and heat of ligation.Structure of spinels.MOT with ( and (-bonding. Brief introduction of coordination polymers-1D, 2D, 3D and interpenetration.
UNIT II:  Magnetic properties of transition metal complexes

Brief review of different types of magnetic behaviors, spin-orbit coupling, quenching of orbital angular moments, temperature independence paramagnetism. Term symbols for metal ions, crystal field theory and its application toexplain magnetic properties of coordination compounds, spin crossover. 

UNIT III: Chemistry of Non Transition Elements                                                                  


Structures and acidic behaviour of boron halides, Types and nomenclature boron hydrides (boranes), Wade’s polyhedral skeleton electron pair theory (PSEPT). W. N. Lipscomb’s STYX rules and semi-topological structures of boranes.Preparation, and properties of boron hydrides, carboranes, metalloboranes and metallocarboranes.Preparation, structure and properties of borazines, phosphazenes, phosphorus-oxygen, sulphur-nitrogen compounds, silicates, interhalogens, Chlorofluorocarbons, pseudohalides and noble gas compounds.

Unit IV: Metal Carbonyls, Nitrosyls and Clusters

Molecular orbital of carbonyl, classification of metal carbonyls, bonding in metal carbonyl, valence electron count (EAN rules), preparation and properties of mononuclear and polynuclear carbonyl complexes, bond lengths and stretching frequencies, carbonylate ions, carbonyl hydride complexes, isolobal fragments, structure and important reactions of transition metal nitrosyl. Bonding, preparation and properties of dinuclear metal cluster (dirhenium complex [Re2Cl8]2- ions), trinuclear and hexanuclear metal clusters.

Books Suggested 

1. Advanced Inorganic Chemistry, F.A. Cotton and Wilkinson, 6th ed. John Wiley, 2006.

2. J. E. Huheey, E. A. Keiter, R. L. Keiter, O. K. Medhi; Inorganic Chemistry: Principles of Structure and Reactivity, 4th ed. Pearson Education, 2006.

3. N. N. Greenwood and E. A. Earnshaw; Chemistry of elements, 2nd ed. Butterworth- Heinemann, 1997.

4. Magnetochemistry, R.L. Carlin, Springer Verlog.Heidelberg, New York, Tokyo, 1986.

5. Magnatochemistry, A. Earnshaw. 1st ed. Academic Press, 1968.

6. Ligand Field Theory and Its Applications, B.N. Figgis, M.A. Hitchman, Wiley-India, 2010.

SEMESTER-I

 Organic Chemistry-I 

Core Course SCS CH 1102 C 4004





 

60 Hrs (4Hrs /week) 







                                  Credits: 4 
UNIT- I: Nature of Bonding in Organic Molecules







Delocalized chemical bonding-conjugation, cross conjugation, resonance, rules of resonance, effect on reactivity, hyperconjugation, tautomerism; Energy level of –molecular orbitals, Aromaticity in benzenoid and non-benzenoid compounds, alternant and non-alternant hydrocarbons, Hückel’s rule, annulenes, anti-aromaticity, homo-aromaticity; bonding in fullerenes. Fundamentals of Supramolecular Chemistry, Bonds weaker than covalent- addition compounds, crown ether complexes and cryptands, inclusion compounds, cyclodextrins, catenanes and rotaxanes.
UNIT-II: Stereochemistry 











Conformational analysis:  Simple alkanes, cycloalkanes, decalins, conformational lock, ring strain, effect of conformation on reactivity.   
Chirality: Basic principles, molecules with more than one chiral center, threo and erythro isomers, Optical activity in the absence of chiral carbon (biphenyls, allenes and spiranes); Stereochemistry of the compounds containing nitrogen, sulphur and phosphorus.

Methods of resolution, optical purity, enantiotopic and diastereotopic atoms, groups and faces, stereospecific and stereoselective synthesis. Asymmetric synthesis: basic principles, chiral pool, auxiliary, substrate, reagent and catalyst controlled. 

UNIT III: Aliphatic Nucleophilic Substitution and Elimination Reactions

a) Aliphatic Nucleophilic Substitution Reactions:  

The SN2, SN1, mixed SN1 and SN2 and SET Mechanisms. The neighbouring group mechanism, neighbouring group participation by and bonds. Classical and nonclassical carbocations, phenonium ions, norbornyl system, common carbocation rearrangements. The SNi mechanism. Nucleophilic substitution at an allylic, aliphatic trigonal and a vinylic carbon. Reactivity effects of substrate structure, attacking nucleophile, leaving group and reaction medium, phase transfer catalysis and ultrasound, ambidentnuleophile, regioselectivity.
b) Elimination Reactions: 

The E2, E1 and E1cB mechanisms. Orientation of the double bond. Reactivity – effects of substrate structures, attacking base, the leaving group and the medium. 
UNIT IV: Aromatic Substitution Reactions 

a) Aromatic Electrophilic Substitution: 

The arenium ion mechanism, orientation and reactivity. The ortho/para ratio, ipso attack, orientation in other ring systems. Diazonium coupling, Vilsmeir reaction, Gattermann-Koch reaction.
b) Aromatic Nucleophilic Substitution: 

The SNAr, diazonium salts and benzyne mechanisms. Reactivity–effect of substrate structure, leaving group and attacking nucleophile. The von Richter, Sommelet-Hauser and Smiles rearrangements. 

Books Suggested 

1. March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 7th Edition, Michael B. Smith, WILEY, 2013.

2. Advanced Organic Chemistry PART A., F. A. Carey and R. J. Sundburg, Springer 2007.

3. Organic Chemistry, J. Clayden, N. Geeves and S. Warren, Oxford University Press, 2012.

4. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman, 1985.

5. Organic Chemistry, Morrison, Boyd and Bhattcharjee, 7th Edition, Pearson, 2010. 

6. Reaction Mechanism in Organic Chemistry, S. M. Mukherji and S. P. Singh, Macmillan, 1984.

7. Stereochemistry of Organic Compounds, Second Ed., D. Nasipuri, New Age International, 2005.

8. Stereochemistry of Organic Compounds, E. L. Eliel and S. H. Wilen, Wiley India, 2008.

SEMESTER - I
Physical Chemistry-I (Introduction to Physical Chemistry)
Core Course SCS CH 1103 C 4004
60 Hrs (4Hrs /week)   



                    Credits: 4






UNIT-I: Introduction to Physical Chemistry and Classical Thermodynamics

Logarithmic relations, Curve sketching and linear graphs, calculation of slopes, terms of mean and median, Precision and accuracy in chemical analysis, types of error, standard deviation, Numerical Problems.

Classical Thermodynamics & its Laws, Maxwell’s relations; spontaneity and equilibria; temperature and pressure dependence of thermodynamic quantities like entropy, enthalpy, free energy; Gibb`s-Duhem equation; Clausius-Clapyeron equation,Nernst heat theorem,Chemical potential and Work Function.
UNIT-II: Activity, Fugacity, Phase rule

Concepts of fugacity, fugacity of gases and its determination.Activity and activity coefficient, choice of standard states, determination of activity coefficient for solute and solvent.Phase Rule and its determination, application, Phase diagram for one component system, for two completely miscible components systems like Pb-Ag system, KI+ H2O system, Bi-Cd system, Ferric chloride + water system, Sodium chloride + water system, Na2SO4-H2O system. 
UNIT-III: Chemical Kinetics -I

Introduction to Chemical Kinetics: Methods of determining rate laws, Arrhenius equation and its theory, Collision theory, and activated complex theory. 

Chain Reactions: Hydrogen-bromine reaction, Pyrolysis of acetaldehyde, Decompositions of ethane. Photochemical reactions (hydrogen-bromine and hydrogen-chlorine reactions). General treatment of chain reaction (hydrogen- bromine reactions), Apparent activation energy of chain reactions, Chain length, Rice-Herzfeld mechanism of organic molecules decomposition (acetaldehyde).

UNIT-IV: Principles of Quantum Mechanics

Introduction to Quantum Mechanical Approach, Quantum Mechanical operators, Eigen values of Quantum Mechanical operators, Hermitian operator, commutation relations, postulates of quantum mechanics and Uncertainty Principle. Schrödinger equation for finding wave function of a particle, Energy of a particle in One-Dimension box, Extension to Schrödinger equation for finding wave function in a three-dimensional box, Energy of a particle in Three-Dimension box, Energy levels, Eigen value, degeneracy and selection rules. 
Books Suggested 

1. Atkins' Physical Chemistry, Peter Atkins and Julio Paula, Oxford University Press; 10th ed. (2014)

2. Physical Chemistry- A molecular approach, Donald Mcquarie and John Simon, Viva, 1st ed.  (2010).

3. Physical Chemistry, Ira N Levine, Tata Mcgraw-Hill Education; 6thed. (2011).

4. Chemical Kinetics, Keith J. Laidler, Pearson Education, 3rd ed. (1997)

5. Quantum Chemistry, Ira N Levine, Pearson Education, 7th Ed. (2013)

6. Introductory Quantum Chemistry, A. K. Chandra, Tata McGraw-Hill (1998)

7. Quantum Chemistry, R. K. Prasad, New Age International (2001)
8. Textbook of Physical Chemistry, H. K. Moudgil, PHI Publication House, New Delhi.
SEMESTER - I

Household Chemistry 

DCEC SCS CH 1107 DCEC 2002






   

30 Hrs. (4Hrs /week) 






       
                                  Credits: 2  


UNIT – I : Household Polymers : 

Classification of polymers, mechanism of polymerization, some commonly used polymers and their application (Synthetic rubber, natural rubber, Teflon, PMMA), High density and low density polymer.

UNIT-II :Soaps, Detergents and wax : 

Chemical composition, constitution and cleaning action of the soap and detergents.Difference between soaps and detergents.

UNIT – III :Dyes & Pigments and Food Additives :
An introduction of dyes and pigments. Colour theory of dyes.

Artificial sweetners, preservatives, colour additives, rancidity.

UNIT – IV: Cosmetics

Composition of lipstick, Shampoo, Depilatories, DentiFrice, Skin Creams, nail polish, Hair dyes, Talcum and Face Powder
Suggested Readings :

A Text Book of Physical Chemistry, H. K. Moudgil, PHI Publication House, New Delhi

Textbook of Polymer Science, F.W. Billmeyer Jr. Wiley

Polymer Science, V. R.Gowariker, N.V. Viswanathan and J.Sreedhar, Wiley-Eastern

Functional Monomers and Polymers, K. Takemoto, Y. Inaki and R. M Ottanbrite

Contemporary Polymer Chemistry, H. R Alcock, F. W. Lamb, Prentice Hall

Physics and Chemistry of Polymers, J. M. G.Cowie, Blackie Academic and Professional

Macromolecules: Structure and Function, F. Wold, Prentice Hall.

Organic Chemistry, Vol-1, I. L. Finar, ELBS.

Bio-organic chemistry by VinayPrabha Sharma from PragatiPrakshan.

SEMESTER - I
Reaction Mechanism: Structure and Reactivity

DCEC SCS CH 1108 DCEC 2002

30 Hrs (2Hrs /week) 






                                                Credits: 2
Unit-I Reactive Intermediates:

Introduction to structure, formation, stability and reactions of carbocations, carbanions, free radicals, radical anions, radical cations, arynes, carbenes and nitrenes. 

Unit –II Chemical Equilibria and Chemical Reactivity: 

Thermodynamic and kinetic control of reactions, Correlation of reactivity with structure, linear free energy relationships, substituent constants and reaction constants.Hammond’s postulate; Curtin-Hammett principle.
Unit-III Kinetics and Non-Kinetic methods to study mechanism: 

Kinetic methods: primary and secondary kinetic isotopic effects; non-kinetic methods: study of intermediates, isotopic labeling, stereochemical studies and cross over experiments.

Unit-IV Stereoelectronic Effects in Organic Chemistry: 

Reactions at sp3, sp2, and sp carbons (Baldwin’s rule); Allylic starin (A1,2 and A1,3) and other strains. 

Books suggested

1.  N. S. Isaacs., Physical Organic Chemistry, 2nd ed. (1995) Longman Scientific & Technical.

2.  P. Deslongchamps., Stereoelectronic Effects in Organic Chemistry, (1983) Pergamon. 

3. F. A. Carey and R. J. Sundberg., Advanced Organic Chemistry, Part A 5th ed. (2012) Springer.

4. E. V. Anslyn and D. A. Dougherty,Modern Physical Organic Chemistry, (2005) University Science Books.

5. J. March, Advanced Organic Chemistry, Reactions, Mechanisms and Structure, 4th ed. (1999) John-wiley.

6. P. Sykes, A guide book to Mechanism in Organic Chemistry, 5th ed. (1985) Longman Scientific Technical. 

7. Warren, S.; Greeves, N.; J. Clayden and P. Wothers, Organic Chemistry, 2nd ed. (2001) Oxford University Press. 
8

