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	Semster
	 
	Course Title
	CREDITS
	Marks
	Semester
Credits

	FIRST SEMESTER

	I
	DSC - I 
	Organic Chemistry - I
	4
	100
	22

	
	DSC - II 
	Inorganic Chemistry - I
	4
	100
	

	
	DSC - III 
	Physical Chemistry - I
	4
	100
	

	
	DSC  Practical - I
	Organic Chemistry - I
	4
	100
	

	
	DSE - I 
	Either One from list*
	4
	100
	

	
	SC    - I
	Chemistry in Context
	2
	100
	

	SECOND SEMESTER 

	II
	DSC - IV 
	Organic Chemistry - II
	4
	100
	22

	
	DSC - V
	Inorganic Chemistry - II
	4
	100
	

	
	DSC Practical - II
	Inorganic Chemistry - I
	4
	100
	

	
	DSC Practical - III 
	Physical Chemistry - I
	4
	100
	

	
	DSE - II 
	Either One from list*
	4
	100
	

	
	SC    - II
	Chemistry in Day - to - day Life
	2
	100
	

	III SEMESTER

	III
	DSC - VI 
	Physical Chemistry - II
	4
	100
	22

	
	DSC - VII
	Organic Chemistry - III
	4
	100
	

	
	DSC Practical - IV
	Organic Chemistry -II
	4
	100
	

	
	DSE - III
	Either One from list*
	4
	100
	

	
	SC - III 
	Chemistry of Environment
	2
	100
	

	
	COMPULSORY PAPER
	Human Rights
	4
	100
	

	IV SEMESTER

	IV
	DSC - VIII
	Inorganic Chemistry -III
	4
	100
	24

	
	DSC Practical - V
	Practical: Physical Chemistry-II
	4
	100
	

	
	DSC Practical - VI
	Practical: Inorganic Chemistry-II
	4
	100
	

	
	DSE - IV
	Either One from list*
	4
	100
	

	
	PROJECT /
DISSERTATION
	 
	8
	200
	

	 
	 
	TOTAL 
	90
	2400
	90



	[bookmark: _GoBack]DSC -  Discipline Specific Elective
	

	1. Spectroscopy
	

	2.Polymer Chemistry
	

	3. Medicinal Chemistry
	

	4. Industrial Organic Chemistry

	5. Bio-Organic Chemistry
	

	6. Solid State Chemistry
	

	7. Organic Photo Chemistry
	

	8.Green Chemistry
	

	
Generic Elective /Supportive Course – Any 3 

	1.       Chemistry in Context
	

	2.       Chemistry in Day - to - day Life

	3.       Chemistry of Environment

	4.       Bio Chemistry
	

	5.       Industrial Chemistry
	

	6.       Pharmaceutical Chemistry

	
Compulsory Courses 
	

	1.Human Rights 
	

	2.Project & Dissertation
	


































	Semester
	Component
	Title of the Paper
	L
	T
	P
	Credits

	I
	DSC - I
	ORGANIC CHEMISTRY – I
	5
	0
	0
	4



Objective: To introduce the organic chemistry concepts and Nomenclature of compounds, Stereochemistry, Preparation and Reactions of Alkenes, alkynes, Aromatic compounds and Carboxylic acids.

Unit – I
Functional groups: Recognition of functional groups -  Aliphatic and aromatic functional groups -  Intermolecular bonding -  Properties and reactions -  Nomenclature of compounds with functional groups -  Primary, secondary, tertiary and quaternary nomenclature.

Unit – II
Stereochemistry : Constitutional isomers -  Configurational isomers – alkenes and cycloalkanes  -  Configurational isomers – optical isomers -  Conformational isomers. Nucleophiles and electrophiles: Definition -  Charged species -  Neutral inorganic species -  Organic structures. Acid–base reactions:  Brønsted–Lowry acids and bases – Acid strength -  Base strength -  Lewis acids and bases -  Enolates. 

Unit – III
Alkenes and alkynes:  Preparation of alkenes and alkynes -  Properties of alkenes and alkynes -  Electrophilic addition to symmetrical alkenes -  Electrophilic addition to unsymmetrical alkenes -  Carbocation stabilization - Reduction and oxidation of alkenes -  Hydroboration of alkenes -  Electrophilic additions to alkynes - Reduction of alkynes -  Alkylation of terminal alkynes - Conjugated dienes.

Unit – IV
Aromatic chemistry : Aromaticity -  Preparation and properties - Electrophilic substitutions of benzene -  Synthesis of mono-substituted benzenes -  Electrophilic substitutions of mono-substituted aromatic rings -  Synthesis of di- and tri-substituted benzenes -  Oxidation and reduction.
Aldehydes and ketones : Preparation -  Properties - Nucleophilic addition -  Nucleophilic addition – charged nucleophiles -  Electronic and steric effects -  Nucleophilic addition – nitrogen nucleophiles -  Nucleophilic addition – oxygen and sulfur nucleophiles -   Reactions of enolate ions – α - Halogenation -  Reduction and oxidation –             α, β -Unsaturated aldehydes and ketones.

Unit – V
Carboxylic acids and carboxylic acid derivatives :  Structure and properties -  Nucleophilic substitution - Reactivity  -  Preparations of carboxylic acids -  Preparations of carboxylic acid derivatives -  Reactions -  Enolate reactions.
Ethers, epoxides, and thioethers:  Preparation of ethers, epoxides, and thioethers -  Properties of ethers, epoxides, and thioethers -  Reactions of ethers, epoxides, and thioethers.
   

References 

1. Jerry March, Advanced organic chemistry - Reactions, mechanism and structure, Mc Graw Hill Kogakusha Ltd., 1977. 
2. Lowry and Richardson, Mechanism and theory in organic chemistry, Harper & Row Publishers, New York 1981. 
3. Muk herji and S. P. Singh, Reactions mechanisms in organic chemistry, Mc Millan 1976. 
4. Raj K.Bansal Organic Chemistry Reaction mechanisms,Mc.Graw-Hill Publishing Company Ltd,2006 





































	Semester
	Component
	Title of the Paper
	L
	T
	P
	Credits

	I
	DSC - II
	INORGANIC CHEMISTRY – I
	5
	0
	0
	4




Objective: To pioneer Structure and bonding of compounds, Chemistry of non-metals and Transition metals, Environmental, biological and industrial aspects of elements.

Unit – I
Structure and bonding in molecules :  Electron pair bonds,  Molecular shapes: VSEPR,  Molecular symmetry and point groups,  Molecular orbitals: homonuclear diatomics,  Molecular orbitals: heteronuclear diatomics,  Molecular orbitals: polyatomics,  Rings and clusters,  Bond strengths, Lewis acids and bases ,  Molecules in condensed phases. 

Unit – II
Structure and bonding in solids:   Introduction to solids -  Element structures - Binary compounds: simple structures - Binary compounds: factors influencing structure -  More complex solids -  Lattice energies -  Electrical and optical properties of solids. Chemistry in solution:  Solvent types and properties - Brønsted acids and bases - Complex formation -  Solubility of ionic substances - Electrode potentials. 

Unit – III
Chemistry of nonmetals: Introduction to nonmetals - Hydrogen - Boron - Carbon, silicon and germanium - Nitrogen -Phosphorus, arsenic and antimony - Oxygen - Sulfur, selenium and tellurium - Halogens - Noble gases.
Chemistry of non-transition metals:  Introduction to non-transition metals -  Group 1: alkali metals - Group 2: alkaline earths -  Group 12: zinc, cadmium and mercury - Group 13: aluminum to thallium -  Group 14: tin and lead.

Unit – IV
Chemistry of transition metals:  Introduction to transition metals - Ligand field theory - 3d series: aqueous ions -  3dseries: solid compounds -  4d and 5d series -  Complexes: structure and isomerism - Complexes: kinetics and mechanism - Complexes: electronic spectra and magnetism -  Complexes: π acceptor ligands - Organometallic compounds.
Lanthanides and actinides: Lanthanum and the lanthanides - Actinium and the actinides.

Unit - V
Environmental, biological and industrial aspects: Origin and abundance of the elements -  Geochemistry-Bioinorganic chemistry -  Industrial chemistry: bulk inorganic chemicals -  Industrial chemistry: catalysts - Environmental cycling and pollution.	

       
    



  References
· Inorganic Chemistry - Principles of structure and reactivity, Fourth Edition J. E. Huheey,  
E. A. Keiter and R. L. Keiter - Addition Wesley Publishing Co, NY, 1993. 
· Advanced Inorganic Chemistry - F. A. Cotton and G. Wilkinson 
· Mechanism of Inorganic reactions - F. Basolo and R. G. Pearson
· Inorganic Chemistry - R. B. Heslop and P. L. Robinson 
· Introduction to Ligand Fields - B. N. Figgis - Wiley Eastern Ltd, New Delhi, 1976.




































	Semester
	Component
	Title of the Paper
	L
	T
	P
	Credits

	I
	DSC - III
	PHYSICAL CHEMISTRY – I
	5
	0
	0
	4



Objective: To open up thermodynamics laws and their formulations, Applications of thermodynamics and to understand phase equilibria.

Unit – I
Thermodynamic system, Isolated system, Closed system, Open system ,Phase, homogeneous and heterogeneous systems. Fundamentals of thermodynamics :
Basic postulates - The zeroth law of thermodynamics -
 The first law of thermodynamics - Second law of thermodynamics - The third law of thermodynamics -Impossibility to attain a temperature of 0K -  Definition of fundamental thermodynamic quantities-  Enthalpy - Helmholtz energy - Gibbs energy - Heat –capacities - Molar thermodynamic functions -Fugacity -  Fugacity coefficient - 
Absolute and relative thermodynamic quantities.

Unit – II
Combined formulations of the first and second laws of thermodynamics - Gibbs equations - Derivatives of U, H, F, and G with respect to natural variables -  Maxwell relations - Total differential of entropy as a function of T, V and T, p -  Conversion from natural variables to variables T, V or T, p -  Conditions of thermodynamic equilibrium -Changes of thermodynamic quantities  - Heat capacities - Temperature dependence - Cp dependence on pressure -  CV dependence on volume - Relations between heat capacities - Ideal gas -  Internal energy -Temperature and volume dependence for a homogeneous system - Ideal gas - Changes at phase transitions -  Enthalpy -Temperature and pressure dependence for a homogeneous system -  Ideal gas Changes at phase transitions -  Entropy - Temperature and volume dependence for a homogeneous system - Temperature and pressure dependence for a homogeneous system -  Ideal gas - Changes at phase transitions - Absolute entropy.

Unit – III
Application of thermodynamics -  Work - Reversible volume work - Irreversible volume work -  Other kinds of work -  Shaft work -  Heat - Adiabatic process—Poisson’s equations - Irreversible adiabatic process - Heat engines - The Carnot heat engine 
- Cooling engine - Heat engine with steady flow of substance -  The Joule-Thomson effect  - The Joule-Thomson coefficient - Inversion temperature. 

Unit – IV
Thermodynamics of homogeneous mixtures -  Ideal mixtures -  General ideal mixture - Ideal mixture of ideal gases - Integral quantities -  Mixing quantities -  Excess quantities -  Heat of solution (integral ) -  Relations between the heat of solution and the enthalpy of mixingfor a binary mixture -  Differential quantities-  Partial molar quantities - Properties of partial molar quantities -  Relations between system and partial molar quantities - Relations between partial molar quantities - Partial molar quantities of an ideal mixture  - Determination of partial molar quantities -  Excess partial molar quantities - Differential heat of solution and dilution - Thermodynamics of an open system and the chemical potential -  Thermodynamic quantities in an open system -  Chemical potential - Fugacity and activity - Fugacity -  Fugacity coefficient.


Unit - V
Phase equilibria - Basic terms - Phase equilibrium -Coexisting phases - Phase transition - Boiling point - Normal boiling point - Dew point - Saturated vapour pressure  - Melting point - Normal melting point  - Freezing point - Triple point - Thermodynamic conditions of equilibrium in multiphase systems- Extensive and intensive criteria of phase quilibrium- Phase transitions of the first and second order - Gibbs phase rule - Independent and dependent variables - Intensive independent variables - Degrees of freedom - Gibbs phase rule - Phase diagrams - General terms - Phase diagram of a one-component system - Phase diagrams of two-component (binary) mixtures - Phase diagrams of three-component (ternary) mixtures.				

References 
1. I. N. Levine - Quantum chemistry, Prentice Hall of India Pvt Ltd, 1994. 
2. R. K. Prasad - Quantum chemistry, Wiley Eastern Ltd, (1992). 
3. W. J. Moore - Physical chemistry, (1962). 
4. W. Castellan - Physical chemistry, (1971). 
5. A. K. Chandra - Introductory quantum chemistry. 
6. P. W. Atkins - Physical chemistry. 
7. S. Glasstone - Electrochemistry. 
8. Gordon M.Barrow-Physical Chemistry,Mc Graw Hill Publishing Company Ltd,2007. 





















	Semester
	Component
	Title of the Paper
	L
	T
	P
	Credits

	II
	DSC – IV
	ORGANIC CHEMISTRY – II
	5
	0
	0
	4



Objective: To introduce the concept of formation, stability and structure of Cabonium ions & Carbanions, 

Unit – I
Carbonium ion: Formation -  Stability – Structure – Reactions.  Carbanions:  Formation – Stability -  Structure – Reactions. Free radicals: Formation – Stability -  Structure -  Detection – Reactions. Carbene: Structure of carbenes -  Formation of carbenes - Stability of carbenes - Detection of carbenes - Reaction of carbenes. Nitrenes : Structure of nitrene -  Formation of nitrene -  Stability of nitrene -  Detection of nitrene -  Reaction of nitrene. Arynes:  Structure of arynes -  Formation of arynes -  Stability of arynes - Detection of arynes - Reaction of arynes.

Unit – II
General mechanistic considerations : Nature of Migration - Nucleophilic Rearrangement - Electrophilic Rearrangement - Free radical Rearrangement - Aromatic Rearrangement -Rearrangement involving cyclic transition state - Rearrangements involving migration to electron-deficient carbon -  Pinacol-Pinacolone Rearrangement - Wagner-MeerweinRearrangement -  Demjanov Rearrangement -  Benzil- Benzilic acid Rearrangement -  Wolff Rearrangement -  Arndt-Eistert Synthesis reaction - Rearrangements involving migration to electron rich carbon -  Favorskii Rearrangement.

Unit – III
Rearrangements involving migration to electron rich carbon :  Neber Rearrangement - Rearrangements involving migration to electron deficient nitrogen - Beckmann Rearrangement -  The Hofmann, Curtius, Schmidt and Lossen rearrangements -  Hofmann Rearrangement -  Curtius Rearrangement -  Schmidt Rearrangement - Rearrangements involving migration to electron deficient oxygen -  Baeyer-Villiger Rearrangement - Rearrangements involving migration of Hydrogen to electron deficient carbon.

Unit – IV
Mechanism and Stereochemistry of Perlcyclic Reactions -  Classification of Pericyclic Reactions -  (4+2) Cycloadditlons -  (2+2) Cycloadditions -  Electrocycllc Reactions - Explanation of Woodward-HoHmann Rule and Orbital Symmetry -  Sigmatropic Rearrangement. 
Methods of analysing pericyclic reaction -  Frontier Molecular Orbital (FMO) approach - Orbital symmetry correlation diagram -  Huckel-Mobius theory or Perturbation Molecular Orbital -  (PMO) theory -  Example of 4n, 4n+2 and allyl systems.



Unit – V
Interaction of electromagnetic radiation with matter -  Types of excitations -  Fate of excited molecule -  Quantum yield -  Transfer of excitation energy -  Energy Transfer.
Cyclohexanes - 1, 1-disusbstituted cyclohexanes -  Disubstituted cyclohexanes - 1,2-disubstituted cyclohexane - 1, 3-disubstituted cyclohexanes -  1, 4-disubstituted cyclohexanes -  Disubstituted cyclohexenes -  Di substituted cyclohexanones.
			
References 
1. I. L. Finar, Organic chemistry, vol. I and vol. II. 
2. Nakanishi et. al., Natural product chemistry, vol. I, Academis press, 1974. 
3. Newman, Terpenes and Terpenoids. 
4. E. L. Eliel, Stereochemistry of carbon compounds, Mc Graw Hill, 1962 
5. Acheson, Introduction to heterocyclic compounds 
6. P.Ramesh, Basic principles of Organic Stereochemistry,Meenu publication,2005. 
































	Semester
	Component
	Title of the Paper
	L
	T
	P
	Credits

	II
	DSC - V
	INORGANIC CHEMISTRY – II
	5
	0
	0
	4


Objective: To introduce the atomic structure, electronic configurations, Chemical bonding, Nuclear chemistry, isomerism and catalysis.

Unit – I
Atomic number, mass number and isotopes -Nuclides, atomic number and mass number -Relative atomic mass – IsotopesSuccesses in early quantum theory -Some important successes of classical quantum theory -
Bohr’s theory of the atomic spectrum of hydrogen -An introduction to wave mechanics -The wave-nature of electrons -The uncertainty principle -The Schro¨ dinger wave equation.

Unit – II
The aufbau principle -Ground state electronic configurations -Valence and core electrons -Diagrammatic representations of electronic configurations -Ionization energies and electron affinities -Ionization energies – Electron affinities -Bonding models: an introduction -A historical overview -Lewis structures -Homonuclear diatomic molecules: valence bond (VB) theory -Uses of the term homonuclear -Covalent bond distance, covalent radius and van der Waals radius -The valence bond (VB) model of bonding in H2 -The valence bond (VB) model applied to F2 , O2 and N2 -Homonuclear diatomic molecules: molecular orbital (MO) theory -An overview of the MO model -Molecular orbital theory applied to the bonding in H2 -The bonding in He2, Li2 and Be2 -The bonding in F2 and O2

Unit – III
Nuclear binding energy -Mass defect and binding energy -The average binding energy per nucleon - Radioactivity -Nuclear emissions -Nuclear transformations -The kinetics of radioactive decay -
Units of radioactivity -Artificial isotopes -Bombardment of nuclei by high-energy a-particles and neutrons -
Bombardment of nuclei by ‘slow’ neutrons - Nuclear fission -The fission of uranium-235 -The production of energy by nuclear fission -Nuclear reprocessing -Syntheses of transuranium elements -The separation of radioactive isotopes -Chemical separation -The Szilard–Chalmers effect - Nuclear fusion -Applications of isotopes Infrared (IR) spectroscopy - Kinetic isotope effects  - Radiocarbon dating - Analytical applications

Unit – IV
Symmetry operations and symmetry elements - Rotation about an n-fold axis of symmetry - Reflection through a plane of symmetry (mirror plane) - Reflection through a centre of symmetry (inversion centre) - Rotation about an axis, followed by reflection through a plane perpendicular to this axis -Identity operator - Successive operations -Point groups -C1 point group -C1v point group -D1h point group - Td, Oh or Ih point groups - Determining the point group of a molecule or molecular ion - Character tables: an introduction



Unit – V
Homogeneous and heterogeneous catalysis: 
Introduction and definitions -Catalysis: introductory concepts -Energy profiles for a reaction: catalysed versus non-catalysed -Catalytic cycles -Choosing a catalyst -Homogeneous catalysis: alkene (olefin) metathesis - Homogeneous catalysis: industrial applications -Alkene hydrogenation -Monsanto acetic acid synthesis Tennessee–Eastman acetic anhydride process -Hydroformylation (Oxo-process) -Alkene oligomerization - Homogeneous catalyst development -Polymer-supported catalysts - Biphasic catalysis -d-Block organometallic clusters as homogeneous catalysts - Heterogeneous catalysis: surfaces and interactions with adsorbates - Heterogeneous catalysis: commercial applications -Alkene polymerization: Ziegler–Natta catalysis - Fischer–Tropsch carbon chain growth -Haber process - Production of SO3 in the Contact process -Catalytic converters - Zeolites as catalysts for organic transformations: uses of ZSM-5 - Heterogeneous catalysis: organometallic cluster models

References 
1. W.J.Moore – Physical Chemistry 
2. L.V.Azroff – Introduction to solids 
3. W.E.Addision – structural principles of Inorganic Chemistry 
4. N.B.Hannay – Solid state chemistry 
5. R.A.Alberty – Physical chemistry 
6. S.Glasstone – Source book on atomic energy 
7. G.Friedlander, J.W.Kennedy, - Nuclear and Radiochemistry 


			





















	Semester
	Component
	Title of the Paper
	L
	T
	P
	Credits

	III
	DSC - VI
	PHYSICAL CHEMISTRY – II
	5
	0
	0
	4


Objective: To pioneer the electric properties of molecules, concept of Mass spectrometry, electrophoresis, Molecular motion of gases, rate of chemical reactions, studies of adsorption and catalysis.

Unit – I
Electric properties of molecules- Electric dipole moments  -Polarizabilities  -Relative permittivities  -Interactions between molecules :Interactions between dipoles -Repulsive and total interactions -Impact on medicine: Molecular recognitionand drug design 638
Gases and liquids :Molecular interactions in gases -The liquid–vapour interface -Condensation

Unit – II
Determination of size and shape :Mean molar masses -Mass spectrometry - Laser light scattering - Ultracentrifugation -Electrophoresis -Impact on biochemistry: Gel electrophoresis in genomics and proteomics -
Viscosity -Structure and dynamics :The different levels of structure -Random coils -The structure and stability of synthetic polymers  - Impact on technology: Conducting polymers - The structure of proteins - The structure of nucleic acids  -The stability of proteins and nucleic acids  -Self-assembly : Colloids -Micelles and biological membranes -Surface films  -Impact on nanoscience: Nanofabrication withself-assembled monolayers

Unit – III
Molecules in motion: Molecular motion in gases:  The kinetic model of gases -Impact on astrophysics: The Sun as a ball of perfect gas - Collision with walls and surfaces-The rate of effusion -Transport properties of a perfect gas 
Molecular motion in liquids: Experimental results - The conductivities of electrolyte solutions  -The mobilities of ions -
Conductivities and ion–ion interactions -Impact on biochemistry: Ion channels and ion pumps- Diffusion :The thermodynamic view  - The diffusion equation - Impact on biochemistry: Transport of nonelectrolytes across biological membranes - Diffusion probabilities

Unit – IV
The rates of chemical reactions -Empirical chemical kinetics :Experimental techniques :The rates of reactions - Integrated rate laws - Reactions approaching equilibrium - The temperature dependence of reaction rates-  Accounting for the rate laws -Elementary reactions -Consecutive elementary reactions - Impact on biochemistry: The kinetics of thehelix–coil transition in polypeptides - Unimolecular reactions :The kinetics of complex reactions 830
Chain reactions :The rate laws of chain reactions -Explosions  -Polymerization kinetics -Stepwise polymerization - Chain polymerization -Homogeneous catalysis :Features of homogeneous catalysis - Enzymes -Photochemistry 
-Kinetics of photophysical and photochemical processes - Impact on environmental science: The chemistry of stratospheric ozone  -Impact on biochemistry: Harvesting of light during plant photosynthesis -Complex photochemical processes - Impact on medicine: Photodynamic therapy



Unit – V
Processes at solid surfaces :The growth and structure of solid surfaces :Surface growth -Surface composition  -The extent of adsorption -Physisorption and chemisorption  -Adsorption isotherms -The rates of surface processes  Impact on biochemistry: Biosensor analysis :Heterogeneous catalysis :Mechanisms of heterogeneous catalysis 
Catalytic activity at surfaces - Impact on technology: Catalysis in thechemical industry -Processes at electrodes : The electrode–solution interface -The rate of charge transfer -Voltammetry - Electrolysis - Working galvanic cells  Impact on technology: Fuel cells –Corrosion -Impact on technology: Protecting materials against corrosion


References 
1. K.J. Laidler, Chemical Kinetics, Tata McGraw Hill 
2. Gurdeep Raj, Chemical Kinetics, Goel Publishing House. 
3. P.W.Atkins, Physical Chemistry 
4. W.J.Moore, Physical Chemistry, Longmans 
5. A.A.Frost and R.G.Pearson, Kinetics and Mechanism, Wiley Eastern, Pvt. Ltd. 
6. F.W. Billmeyer, Text book of Polymer science, Wiley- Interscience. 

			



















	Semester
	Component
	Title of the Paper
	L
	T
	P
	Credits

	III
	DSC - VII
	ORGANIC CHEMISTRY – III
	5
	0
	0
	4


Objective: To open up the Isolation and classification of terpenoids, amino acids, Conformational analysis, structure and synthesis of Vitamins and Heterocyclic compounds.

Unit – I Terpenoids: Isolation and classification - general methods to elucidate the structure of terpenoids - methods of structure elucidation and synthesis as applied to zingiberine - eudesmol - caryophyllene - abietic acid - santonin - biosynthesis of terpenes. 

Unit – II Amino acids, proteins and nucleic acids: Synthesis of amino acids and polypeptides - primary and secondary structure of a protein - the N-terminal and C- terminal residue analysis - oxytocin - enzymes and coenzymes - biosynthesis of protein - nucleic acids - structure and synthesis of nucleosides - structure and synthesis of nucleotides -structure of RNA and DNA and their biological importance.

Unit - III Conformational analysis and stereochemistry: Geometrical and optical isomers : R, S, E, Z configurational notations - different types of optical isomerism including dissymmetric over crowded molecules - stereochemistry of sulphur and nitrogen compounds - configurations - geometrical isomerism and configurations in mono and bicyclic ring systems - conformational analysis of acyclic system - cyclohexanes - perhydrophenantharene - decalins - carbohydrates - spiranes- allenes and biphenyls.Asymmetric Synthesis-Introduction-methods of asymmetric synthesis-auxiliary controlled methods-reagent controlled methods-catalyst controlled methods.

Unit - IV Vitamins: Structure and synthesis of vitamin B complex : vitamin B1 (aneurin) - vitamin B2 (riboflavin) - pantothenic acid - folic acid - vitamin H (biotin) - vitamin B6 (pyridoxine) - vitamin B12 (cyanocobalamin) structure only - vitamin E ( - tocopherol) - vitamin K1 (phylloquinone) and vitamin K2.

Unit - V Heterocyclic compounds: Structure - synthesis and reactions of the following systems - indole - quinoline - isoquinoline - carbazole - chromone - flavanones - flavones - flavonols - isoflavones - anthocyanins - purines - uric acid - penicillins and sulpha drugs. 

References 
1. I. L. Finar, Organic chemistry, vol. I and vol. II.
2. Nakanishi et. al., Natural product chemistry, vol. I, Academis press, 1974. 
3. Newman, Terpenes and Terpenoids. 
4. E. L. Eliel, Stereochemistry of carbon compounds, Mc Graw Hill, 1962 
5. Acheson, Introduction to heterocyclic compounds 
6. P.Ramesh, Basic principles of Organic Stereochemistry,Meenu publication,2005. 


	


	Semester
	Component
	Title of the Paper
	L
	T
	P
	Credits

	IV
	DSC - VIII
	INORGANIC CHEMISTRY –III
	5
	0
	0
	4



Objective: To introduce the concept of coordination compounds, spectra of coordination compounds, substitution reactions and inorganic chains, structural prediction of organometallic clusters.

Unit - I 
18 electron rule - EAN rule - theories of coordination compounds - valence bond theory - crystal field theory - splitting of d orbitals in different symmetries - crystal field stabilization energy - factors affecting the magnitude of 10 Dq - evidence for crystal field stabilization - spectrochemical series - site selection in spinels - tetragonal distortion from octahedral symmetry - Jahn-Teller distortion - molecular orbital theory - octahedral complexes - tetrahedral and square planar complexes - pi bonding and molecular orbital theory - experimental evidence for pi bonding. 

Unit - II 
Term states of dn ions - electronic spectra of coordination compounds - selection rules - band intensities and band widths - energy level diagrams of Orgel and Tanabe - Sugano - spectra of Ti3+, V3+, Ni2+, Cr3+, Co2+, Cr2+ and Fe2+ - calculation of 10Dq and B for V3+(oct) and Ni2+(oct) complexes. Magnetic properties of coordination compounds - change in magnetic properties of complexes in terms of spin orbit coupling - temperature independent paramagnetism - spin cross over phenomena.

Unit - III 
Substitution reactions in square planar complexes - the rate law for nucleophilic substitution in a square planar complex - the trans effect - theories of trans effect - mechanism of nucleophilic substitution in square planar complexes - kinetics of octahedral substitution - ligand field effects and reaction rates - mechanism of substitution in octahedral complexes - reaction rates influenced by acid and bases - racemisation and isomerisation - mechanisms of redox reactions - outer sphere mechanisms - excited state outer sphere electron transfer reactions - inner sphere mechanisms - mixed valent complexes. 

Unit – IV
 Structure of coordination compounds with reference to the existence of various coordination numbers - complexes with coordination number two - complexes with coordination number three - complexes with coordination number four - tetrahedral and square planar complexes - complexes with coordination number five - regular trigonal bipyramidal and square pyramidal - site preference in trigonal bipyramidal complexes - site preference in square planar complexes - isomerism in five coordinate complexes - coordination number six - distortion from perfect octahedral symmerty - trigonal prism - geometrical isomerism in octahedral complexes - optical isomerism in octahedral complexes - absolute configuration of complexes - stereoselectivity and conformation of chelate rings - coordination number seven and eight. 

Unit - V Inorganic chains - rings - cages and clusters - catenation - heterocatenation - intercalation chemistry - one dimensional conductor - isopolyanions - heteropolyanions - borazines - phosphazenes - phosphazene polymers - ring compounds of sulphur and nitrogen - homocyclic inorganic systems - cages - boron cage compounds - metal clusters - dinuclear clusters - trinuclear clusters - tetranuclear clusters - hexanuclear clusters - structural prediction of organometallic clusters.
 
References 
1. Inorganic Chemistry - Principles of structure and reactivity, Fourth Edition 
J. E. Huheey, E. A. Keiter and R. L. Keiter - Addition Wesley Publishing Co, NY, 1993. 
2. Advanced Inorganic Chemistry - F. A. Cotton and G. Wilkinson 
3. Mechanism of Inorganic reactions - F. Basolo and R. G. Pearson 
4.Inorganic Chemistry - R. B. Heslop and P. L. Robinson 
5. Introduction to Ligand Fields - B. N. Figgis - Wiley Eastern Ltd, New Delhi, 1976.


































DISCIPLINE SPECIFIC CORE PRACTICAL

	Semester
	Component
	Title of the Paper
	L
	T
	P
	Credits

	I
	DSC – PRACTICAL I
	ORGANIC CHEMISTRY – I
	0
	0
	4
	2



Qualitative Analysis of an organic mixture containing two components.
Pilot separation , bulk separation , analysis , derivatization.

Preparation of Organic compounds.(Single stage).
(a) methyl –m- nitrobenzoate from methylbenzoate (nitration)
(b) glucose pentaacetate from glucose (acetylation)
(c) resorcetophenone from resorcinol (acetylation)
(d) benzophenone oxime from benzophenone (addition)
(e) o-chlorobenzoic acid from anthranillic acid (Sandmayer reaction)
(f) P-benzoquinone from hydroquinone (oxidation)
(g) Phenyl-azo-2-napthol from aniline (diazotization)

	
	Semester
	Component
	Title of the Paper
	L
	T
	P
	Credits

	I
	DSC – PRACTICAL II
	INORGANIC CHEMISTRY – I
	0
	0
	4
	2



Semi-micro qualitative analysis of a mixture containing two common and two rare cations.  Estimation of Copper, Ferric, Nickel, Chromium and Manganese using photoelectric colorimeter









PRACTICAL: PHYSICAL CHEMISTRY – I

Any ten experiments (to be decided by the course teacher) out of the following experiments.

a. Kinetics- Acid hydrolysis of ester- Comparison of strengths of Kinetics- acid hydrolysis of Ester- Determination of energy of activation (Ea).
b Kinetics- Saponification of Ester- Determination of Ea by conductometry.
c. Kinetics- Persulphate- Iodine reaction- Determination of order, effective of ionic strength on rate constant.
d. Determination of molecular weight of substance by Transition Temperature method.
e. Determination of molecular weight of substances by Rast method.
f. Determination of Critical Solution Temperature (CST) of phenol- water system and effect of impurity on CST.
g. Study of phase diagram of two components forming a simple eutectic.
h. Study of phase diagram of two compounds forming a compound.
i. Study of phase diagram of three components system.
j. Determination of molecular weight of substances by cryoscopy.
k. Determination of integral and differential heat of solutions by colorimetry.
l. Polymerization- Rate of polymerization of acrylamide.
m. Distribution law- Study of Iodine- Iodine equilibrium.
n. Distribution law- Study of association of benzoic acid in benzene.
o. Adsorption- Oxalic acid/Acetic acid on charcoal using freundlich isotherm.
	










PRACTICAL: INORGANIC CHEMISTRY – II

Titrimetry and Gravimetry
A mixture of solution(s) should be given for estimation
Cu (V) and Ni (G)
Cu (V) and Zn (G)
Fe (V) and Zn (G)
Fe (V) and Ni (G)
Zn (C) and Cu (G)
Preparation of the following compounds
a. Tetramminecopper (II) sulphate.
b. Potassium trioxalatochromate (III).
c. Potassium trioxalatoaluminate (III).
d. Trithioureacopper (I) chloride.
e. Trithioureacopper (I) sulphate.
f. Dibenzyltin dichloride.

	
















PRACTICAL: ORGANIC CHEMISTRY – II

Quantitative analysis of organic compounds
Estimation of phenol, aniline, ketone, glucose, nitrobenzene, saponification value of an oil and Iodine value of an oil.

Preparation of organic compounds (Double stage)
a. p-bromo acetanilide from aniline (acetylation and bromination).
b. acetyl salicylic acid from methyl salicylate (hydrolysis and acetylation).
c. 1,3,5-tribromobenzene from aniline (bromination, diazotization and hydrolysation).
d. p-nitroaniline from acetanilide (nitration and hydrolysis).
e. benzillic acid from benzoin (rearrangement).
f. p-amino benzoic acid from p-nitro toluene (oxidation and reduction).
g. benzanilide from benzophenone (rearrangement).
h. p-bromoaniline from acetanilide (bromination and hydrolysis).
i. m-nitroaniline from nitrobenzene (nitration and reduction).
j. 1,2,4-triacetoxy benzene from hydroquinone (oxidation and acylation).
	











PRACTICAL: INORGANIC CHEMISTRY – II
Any ten experiments (to be decided by the course teacher) out of the following experiments.
a. Conductometry- Acid- alkali titrations.
b. Conductometry- Precipitation tritrations.
c. Conductometry- Displacement titrations.
d. Conductometry- Determination of dissociation constant of weak acids.
e. Conductometry- solubility product of sparingly soluble silver salts.
f. Verification of Onsager equation- conductivity method.
g. Determination of degree of hydrolysis and hydrolysis constant of a substance.
h. Potentiometric titrations- Acid alkali titrations.
i. Potentiometric titrations- Precipitation titrations.
j. Potentiometric titrations- Redox titrations.
k. Potentiometry- Determination of dissociation constant of weak acids.
l. Potentiometry- Determination of solubility of silver salts.
m. Potentiometry- Determination of activity and activity coefficient of ions.
n. pH titration of ortho-phosphoric acid.
o. To determine the relative strength of two acids by conductance measurements.
p. To determine the pH of a buffer solution using a quinhydrone electrode.






DISCIPLINE SPECIFIC ELECTIVE COURSE
	Semester
	Component
	Title of the Paper
	L
	T
	P
	Credits

	I
	DSE
	SPECTROSCOPY
	5
	0
	0
	4




Unit – I 
ROTATIONAL SPECTROSCOPY General introduction to electromagnetic spectrum – The rotation of molecules – Classification of rotors – Rigid rotors, Non-rigid rotors – Effect of isotopic substitution on the transition frequencies – diatomic and polyatomic molecules – Relative intensities of spectral lines – stark effect – Nuclear and electron spin interaction – Instrumentation – Chemical analysis by microwave spectroscopy.

Unit – II 
VIBRATIONAL SPECTROSCOPY Simple harmonic oscillator – Vibrational motion of a diatomic molecule – Selection rule – Zero point energy – Force constant and bond strengths - Anharmonic oscillator - Vibrations of polyatomic molecules – Fundamental vibrations and overtones – Hot bands – Vibrational-rotational spectra of a diatomic molecule – Vibrations of polyatomic molecules - Instrumentation –Sampling techniques - Factors influencing vibrational frequencies - Application to organic and inorganic compounds - Finger print region - Identification of functional groups - Simple problems in functional group identification using IR spectrum.

Unit – III 
Raman Spectroscopy: Pure rotational Raman spectra – Vibrational Raman spectra – selection rule - Polarization of light and the Raman effect – Structural determination from Raman spectroscopy – Techniques and Instrumentation. Electronics spectroscopy of atoms: Structure of atoms – Electronic angular momentum – many-electron atoms – photoelectron spectroscopy and X-ray fluorescence spectroscopy – Zeeman effect – Influence of nuclear spin – problems. 

Unit – IV 
ULTRAVIOLET AND VISIBLE SPECTROSCOPY Electronic spectroscopy of molecules - Electronic spectra of diatomic molecules - Physical principles – Chromophores and auxochromes - Laws of absorption – Absorption transitions - Instrumentation - Solvent effects - Applications of UV spectroscopy - Effects of conjugation -Woodward-Fieser rules - α,β-Unsaturated carbonyl compounds, dienes trienes and polyenes - Aromatic systems with extended conjugation – Heteroaromatic compounds - Simple problems – Absorption spectra of charge transfer complexes. 





Unit – V 
RADIATION CHEMISTRY AND MORPHOLOGICAL STUDIES: Radiation chemistry: Source of high energy – interaction of high energy radiation with matter – primary and secondary process –G-value –radiolysis of water – reactions of hydrated electrons OH and H radicals – experimental techniques (Dosimetry). Introduction to Surface characterization methods – AFM, SEM, FE-SEM, HR-TEM, STEM - Sample preparation of characterization only.



References 
1. Banwell C. N., “Fundamentals of Molecular Spectroscopy”, Tata McGraw-Hill Publishing Company Limited, New Delhi, 4th Edition, 2004. 
2. Chang - Basic principles of spectroscopy. 
3. Donald L. Pavia, Gary M. Lampman and George S. Kriz, Jr - Introduction to Spectroscopy: A Guide for students of organic chemistry. 
4. D.H.Williams-Ian Fleming, Spectroscopic Methods in Organic Chemistry,Mc Graw Hill Publishing Company Ltd, 2006. 
5. G. Friedlander, J.W. Kennedy and J.M. Miller, Nuclear and Radiochemistry, Wiley, 1964.
6. Zhou W, Wang Z. L, “Scanning Microscopy for Nanotechnology: Techniques and Applications”, Springer, New York, USA, 2006. 
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	Title of the Paper
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	T
	P
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	DSE
	POLYMER CHEMISTRY
	5
	0
	0
	4




UNIT- I : Basic Concepts 
Classification – Nomenclature and isomerism – functionality – Molecular forces and chemical bonding in polymers – Molecular weight – Linear, branched and cross linked polymers. Thermoplastic and thermosetting polymers – Elastomers, Fibers and resins.
Techniques of polymerization–emulsion, bulk, solution and suspension.

UNIT– II : Kinetics and Mechanism 
Kinetics and Mechanism of polymerization – free radical, cationic, anionic and co-ordination polymerization (Ziegler - Natta Catalyst).Copolymerisation – Kinetics (Detailed Study).
General characterization–Kinetic chain length–degree of polymerization, chain transfer - initiators – inhibitors – retarders. 

UNIT – III 
A) Structure and Properties 

Structure - property relationship – Mechanical properties, Thermal properties – Glass transition temperature – Factors affecting Glass transition temperature – crystallinity and melting point – related to structure. 

B) Polymer characterization and analysis 

Crystalline nature – X-Ray diffraction – Differential Scanning Calorimetry (DSC) – Thermo Gravimetric Analysis – molecular weight determination – Osmometry (membrane), Viscosity, Ultra centrifuge and Gel Permeation Chromatography.

UNIT – IV: INDUSTRIAL NATURAL POLYMERS 
Important industrial polymers – preparation and application of polyethylene, poly vinyl chloride, poly urethanes, polytetrafluro ethylene (TEFLON), Nafion and ion – exchange resins. 
Importance of natural polymers – application and structures of starch, cellulose and chitosin derivatives.

UNIT – V : SPECIALITY POLYMERS 
Bio polymers – biodegradable polymers – biomedical polymers – poly electrolytes - conducting polymers – high temperature and fire retardant polymers - polymer blend – polymer composites – polymer nanocomposites – IPN inter penetrating network polymers – Electroluminescent polymers. 



Text Books: 
F. W. Bill Meyer. Text book of polymer science, III Edition, John Wiley and sons, New York.
P. J. Flory. Principles of Polymer Chemistry, Cornell Press (recent edition).
V. R. Gowarikar, B. Viswanathan, J. Sridhar, Polymer Science – Wiley Eastern, 1986.
G. S. Misra – Introduction to Polymer Chemistry, Wiley Eastern Ltd., 
P. Bahadur, N. V. Sastry, Principles of Polymer Science, Narosa Publishing House. 
G. Odian, Principles of Polymerization, McGraw Hill Book Company, New York, 1973. 

Suggested References 
A. Rudin, The Elements of Polymer Science and Engineering. Academic Press, New York, 1973. 
I. C. E. H. Brawn, The Chemistry of High Polymers, Butter worth & Co., London, 1948. 
G. S. Krishenbaum, Polymer Science Study Guide, Gordon Breach Science publishing, New York, 1973.
E. A. Coolins, J. Bares and E. W. Billmeyer, Experiments in Polymer Science, Wiley Interscience, New York, 1973.
	
		




























	Semester
	Component
	Title of the Paper
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	T
	P
	Credits

	
	DSE
	MEDICINAL CHEMISTRY
	5
	0
	0
	4



Unit – I An Introduction to Drugs and their Action
Introduction - Drug discovery and design, a historical outline - Sources of drugs and lead compounds - Classification of drugs - Routes of administration, the pharmaceutical phase - Introduction to drug action .

Unit – II An Introduction to Drug Discovery		
Stereochemistry and drug design, Structurally rigid groups, Conformation, Configuration  - Solubility and drug design, The importance of water solubility - Solubility and drug structure - Salt formation - The incorporation of water solubilizing groups in a structure, The type of group, Reversibly and irreversibly attached groups, The position of the water solubilizing group, Methods of introduction.

Unit – III  Drug Metabolism
The stereochemistry of drug metabolism - Biological factors affecting metabolism - Environmental factors affecting metabolism - Species and metabolism - Secondary pharmacological implications of metabolism -   Sites of action - Phase I metabolic reactions - Phase II metabolic routes - Pharmacokinetics of metabolites - Drug metabolism and drug design .

Unit – IV Drug and analogue synthesis
Some general considerations, Starting materials, Practical considerations, The use of protecting groups  - Asymmetry in syntheses, The use of non-stereoselective reactions to produce stereospecific centres, The use of stereoselective reactions to produce stereogenetic centres, General methods of asymmetric synthesis, Methods of assessing the purity of stereoisomers - Designing organic syntheses - Partial organic synthesis of xenobiotics.

Unit – V Drug development and production
Introduction - Chemical development - Pharmacological and toxicological testing - Drug metabolism and pharmacokinetics - Formulation development - Production and quality control - Patent protection.

References 
J. N. Delgado and W. A. Remers (Eds), Wilson and Gisvold’s Textbook of Organic Medicinal and Pharmaceutical Chemistry, 10th Edition, Lippincott-Raven, 1998.
G. Thomas, Medicinal Chemistry, an Introduction, Wiley, 2000.
H. J. Smith (Ed), Smith and Williams’ Introduction to the Principles of Drug Design and Action, Third Edition, Harwood, 1998.
T. Nogrady, Medicinal Chemistry, Second Edition, Oxford University Press, 1988.
M. E. Wolf (Ed), Burgers Medicinal Chemistry, Fifth Edition, Wiley, 1997.
D. Lednicer (Ed), Chronicles of Drug Discovery, various volumes, Wiley, various dates.
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	DSE
	INDUSTRIAL ORGANIC CHEMISTRY
	5
	0
	0
	4




Unit –I 
Indusrial organic syntheses-Petrochemicals Introduction-Raw material and basic processes-chemical processes used in industrial organic synthesis-petrochemicals-methanol-ethanol-rectified spirit from beer-methylated spirit-proof spirit-preparation of absolute ethanol from rectified spirit-acetaldehyde-acetic acid-isopropanol-ethylene glycol-glycerine-acetone-phenol-ethylacetate.

Unit –II 
Hydrocarbons from petroleum Introduction-raw materials-saturated hydrocarbons from natural gas-uses of saturated hydrocarbons-unsatutated hydrocarbons-acetylene,ethylene,propylene,butylenes. Aromatic hydrocarbons-benzene,toluene,xylenes-chemical processing of paraffin hydrocarbons,-acetylene and aromatic hydrocarbons. 

Unit-III 
Dyes. Introduction-sensation of colour-colour and constitution-nomenclature-basic operations in dyeing-classification of dyes according to the mode of application.-synthesis ,reaction and applications of diphenylmethane dyes-triphenylmethane dyes-phthalein dyes-xanthene dyes-acridine dyes-sulphur dyes-cyanine dyes. 

Unit-IV
 Oils ,fats,waxes and soaps. Introduction-Distinction between oils and fats-properties and its classifications-animal fats and oils-difference between,animal,vegetable and mineral oils-isolation of essential oils and their uses-saponification value-ester value-acid value-iodine value-wijs method-Reichert meissl value-Henher value-elaiden test-hydrogenation of oils –Soap and its manufacture-general consideration in soap making –manufacture of toilet and transparent soaps-oil to be used for soap-cleansing action of soap.

Unit –V 
Natural and Synthetic polymer. Introduction-types of polymerization and their utility,mechanism involved in preparation-themoplastic and thermosetting polymers-phenolic resins,poyurethanes,epoxyresins,alkyd resins.natural and synthetic rubber-types and their utility-polymer properties and structure. 

References 
1. Industrial Chemistry (Including Chemical Engineering) -- B.K.Sharma (10th Edition) 

2. Outlines of Chemical Technology – For the 21st Century – M.Gopala Rao & Marshall Sittig (3rd Edition)


	Semester
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	Title of the Paper
	L
	T
	P
	Credits

	
	DSE
	BIO-ORGANIC CHEMISTRY
	5
	0
	0
	4



UNIT-1: 
Amino Acids and Proteins Structure, classification, synthesis and properties of amino acids, isoelectric point, biosynthesis of amino acids. Peptides: oligo- and polypepides, geometry of peptide linkage, N-terminal and C-terminal
residue analysis, synthesis of peptides-amino and carboxyl protecting groups-solid phase peptide synthesis. Proteins: classification and properties (denaturation, isolelectric point and electrophoresis), primary, secondary, tertiary and quaternary structures of proteins, collagen and triple helix.

UNIT-2: 
Enzymes and Cofactors
Mechanism of enzyme catalysis, Factors influencing enzyme action, Examples of typical enzyme mechanisms: chymotrypsin, ribonuclease and lysozyme, Enzyme-catalyzed addition, elimination, condensation, carboxylation and decarboxylation, isomerisation, group transfer and rearrangement reactions-structure and biological functions of coenzyme A, thiamine pyrophosphate, pyridoxal phosphate, NAD+, NADP+, FMN, FAD, lipoic acid and Vitamin B12. Mechanisms of reactions catalysed by the above
cofactors.

UNIT-III: 
Nucleic Acids and Protein Synthesis
Nucleotides and nucleosides, DNA: primary and secondary structure-replication of DNA. RNA and
protein synthesis: Messenger RNA synthesis-transcription, Ribosomes-rRNA, Transfer RNA, genetic codetranslation.
Determination of base sequence of DNA.Polymerase Chain Reaction (PCR). Antisense
technology in chemotherapy and other nucleic acid-targeted drugs-intercalaters, sequence specific drugs.
A brief account of ribosyme and iRNA.

UNIT-IV: 
Lead and Analogue Synthesis-1
Designing organic synthesis-disconnection approach-synthons and synthetic equivalents-one group disconnections: alcohol, olefin, ketone, acids-two group disconnections:1,2-, 1,3-, 1,4- and 1,5-difunctional - ompounds-convergent synthesis-functional group interconversions- functional group additions-carbonheteroatom –b onds-methods for 3- to 6-membered rings.






UNIT-V: Lead and Analogue Synthesis-2
Combinatorial synthesis in medicinal chemistry: Solid phase techniques-methods of parallel synthesis-mix and split techniques-dynamic combinatorial chemistry-screening and deconvolution-limitations ofcombinatorial synthesis Assymmetric synthesis: basic principles-stereoselective and stereospecific reactions- methods for determining enantiomeric excess-chiral auxiliary, reagents and catalysts and their applications (wherever applicable) in alkylation, hydrogenation, hydroxylation, epoxidation and hydroboration of alkenes, reduction of ketones-Cram and Felkin-ahn models. Noyori’s BINAP – Jacobson catalyst – Evans catalyst.

References:
1.Bioorganic Chemistry: A Chemical approach to Enzyme action, Hermann Dugas and C.Penny,
Springer-Verlag.
2.Fundamentals of Enzymology,N.C. Price and L.Stevens, Oxford University Press.
3.Enzymatic Reaction Mechanisms, C. Walsh, W.H.Freeman.
4. Designing Organic Synthesis: The Disconnection Approach by Stuart Warren, Wiley,
2nd edition, 1984.
5.Asymmetric Synthesis by H. B. Kagan, Thieme Medical Publishers, 2003.
6.Advanced Organic Chemistry: Part-A and Part-B by Francis A. Carey and Richard B.
Sundberg, Springer, 5th edition, 2007.		
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	DSE
	SOLID STATE CHEMISTRY
	5
	0
	0
	4



UNIT 1
Concepts and Languages of supramolecular chemistry.Various types of non-covalent interactions.
Hydrogen bonds, C-H…X interactions, Halogen bonds. π – π interactions,non – bonded interactions.
Various types of molecular recognition.
Crystal engineering of Organic solids: Hydrogen bonded supramolecular patterns involving water / carboxyl
/ halide motifs. Concepts of different types of synthons based on non-covalent interactions. Principles of crystal engineering and non-covalent synthesis. Polymorphism and Pseudopolymorphism. Supramolecular isomorphism / polymorphism. Crystal engineering of pharmaceutical phases.

UNIT II
M.O.F (Metallo Organic Frame works), Organometallic systems. Combinations of different interactions to design molecular rods, triangles, ladders, networks, etc. Design of nanoporous solids. Inter ligand hydrogen bonds in metal complexes – implications for drug design. Crystal engineering of NLO materials, OLED.


UNIT III
Preparative methods in solid state chemistry:
General principles of solid state chemistry - Experimental procedure, Coprecipitation as a precursor to solid state reaction, Other precursor methods, Kinetics of solid state reactions - Crystallizations of solutions, melts, glasses and gels,Solutions and gels : zeolite synthesis, Melts, Glasses - Vapour phase transport methods - Modification of existing structures by ion exchange and intercalation reactions,Graphite intercalation compounds, Transition metal dichalcogenide and other intercalation compounds, Ion exchange reaction, Synthesis of new metastable phases by ‘Chimie Douce’ - Electrochemical reduction methods - Preparation of thin films,Chemical and electrochemical methods, Physical methods - Growth of single crystals,Czochralski method,Bridgman and stockbarger methods, Zone melting, Precipitation from solution or melt : flux method, Epitaxial growth of thin layers, Verneuil flame fusion method, Vapour phase transport , Hydrothermal methods, Comparison of different methods - High pressure and hydrothermal methods, Hydrothermal methods, Dry high pressure methods.

UNIT IV
Magnetic Materials:
Selected examples of magnetic materials, their structures and properties - Metals and alloys, Transition metal oxides, Spinels, Garnets, Ilmenites and perovskites, Magnetoplumbites - Applications: structure/property relations: Transformer, Information strorage, Magnetic bubble memory devices, Permanent magnets.
Optical Properties: Luminescence, Lasers : Luminescence and phosphors -Definitions and general comments, Configurational coordinate model, Some phosphor materials, Anti-Stokes phosphors – Lasers- The ruby laser,Neodymium lasers

UNIT V
Organic solid state chemistry:
Topochemical control of solid state organic reactions: Intramolecular reactions : conformational effects , Intermolecular reactions : moleculare packing effects,Photodimerization of o-ethoxy-trans-cinnamic acid ( α form, β form, γ form),Photopolymerization of 2, 50distyrylpyrazine, Photopolumerizations of
diacetylenes,Assymetric syntheses, Dimerization of anthracene – role of crystal defects, Control of molecular packing arrangements, Organic reactions within inorganic host structures – Electrically conduction organic solids : organic metals, Conjugated systems, Doped polyacetylene, Polyparaphinylene , Polypyrrole. - organic charge transfer complexes : new superconductors.

References:
1. Lehn, J.M. Supramolecular Chemistry, VCH, Wienheim, 1995.
2. Desiraju, G.R. Crystal Engineering: The Design of Organic Solids,Elsevier, Amsterdam, 1989.
3. Desiraju, G.R. & Steiner, T. The weak Hydrogen Bond in Structural Chemistry and Biology:
Oxford University press: Oxford, 1999.
4. Jeffrey, G. A. Introduction to Hydrogen Bonding ; Oxford University press: New York, 1997.
5. Lehn, J.M. Transition metals in supramolecular chemistry : John Wiley & sons: New York, 1999.
6. Desiraju, G.R. (2001). Current Science, 81, 1038.
7. Rao, C.N.R. (2001). Current Science, 81, 1030.
8. Solid state chemistry and its applications by Anthony R.West, John Wiley & sons
(For Unit III – V, Page no. (562-593,666-679))
9. “Molecule Matters” Saravanakumar, k & Sankararaman, S.,(2007).Resonance,Vol.12, No 11,
Page 77.
9. Journals
(i) Crystal Growth and Design. http://www.pubs.acs.org/journals/cgdefu/index.html
(ii )Crystal Engineering Communication, http://www.rsc.org/Publishing/Journals/ce/index.asp
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	DSE
	ORGANIC PHOTOCHEMISTRY
	5
	0
	0
	4



Unit – I 
Laws of Photochemistry and Photoprimary processes 
Interaction of Electromagnetic radiation with Matter-Types of excitations – Laws of Photochemistry – Grotthur and Draper law – Lambert and Beer‟s law – Einstein law – Quantum yield – Photo primary processes ,fate of the Excited molecule – State energy diagrams – Fluorescence – Fluorescence life times – phosphorescence life times – Quenching – Stern – Volmer equation – Inter molecular processes – Photosensitisation – Predissociation – Fluorescence and structure – Triplet state and phosphorescence emission. 

Unit – II 
Actinometry and some industrial aspects of Photochemistry Actinometry – Light sources and their standardisation – Chemical Actinometry – Chemical reactions and their quantum yields – Gas phase photolysis – Mechanism of some typical photochemical reactions – HI,HBr, HCl reactions – Photolysis of Acetaldehyde – Chemiluminescence – Mechanism – Biochemiluminescence – Photochromism – Photostabilisation – Optical brightness.

Unit – III 
Photochemical excitation and ketone photochemistry Light absorption – Experimental techniques – Electronic transitions – Franck – Condon principle – Jablonski diagrams – Intersystem crossing – Energy transfer – Molecular orbital view of excitation – The geometry of excited states – Reactivity of electronically excited ketones – -cleavage -  - hydrogen transfer Norrish Type I, Type II, Type III reactions – Photoreduction – Oxetane formation – Reactivity of , * excited ketones – Photochemistry of ,  - unsaturated ketones – Optical pumping – Dienone phenol rearrangement. 


Unit- IV 
Photochemistry of alkenes and aromatic compound Olefin photochemistry – conjugated olefins – Isomerisation and rearrangements – Cis trans isomerisation – valence isomerisation – rearrangement of 1,4 and 1,5 dienes – di -methane rearrangement - Cope and Claisen rearrangement – cycloaddition reactions – Photochemistry of Aromatic compounds – Arene photoisomerisation – Photodimerisation –Cycloaddition reactions – 1,2 cycloadditions – Photooxygenation – ene reaction.






Unit- V 
Pericyclic Reactions and their stereochemistry The stereochemistry of electrocyclic reactions – Symmetry properties of molecular orbitals – Symmetry control of electrocyclic reactions – perturbation theory in pericyclic reactions – Woodward Hoffmann rules – orbital correlation diagrams – The Frontier orbital theory – Electrocyclic conversion of 1,3 – dienes and 1,3,5 – trienes. Sigmatropic reaction – Stereochemistry of sigmatropic reactions – cycloaddition – classification of cycloaddition reaction – orbital symmetry and cycloaddition – concerted Vs non-concerted cycloaddition - 2+2 and Diel‟s Alder reaction – Reactivity of dienophile and diene components – orientation – stereochemistry of Diel‟s Alder reaction. 

References 
1. Fundamentals of Photochemistry – K.K.Rohatgi – Mukherjee (Revised Edition) New age International publications, Reprint 2002. 
2. Physical Chemistry – Robert A.Alberty (Sixth edition) – Wiley Eastern Limited Reprint 1987. 
3. Photochemistry in Organic Synthesis – edited by J.D. Coyle – Royal society of Chemistry 1986. 
4. Photochemistry of heterocyclic compounds – Ole Buchardt – Wiley Interscience 1976. 
5. Molecular Photochemistry N.J.Turro and W.A. Benjamin. 
6. Molecular reactions and Photochemistry - Charles H.Depuy, Orville.S. Chapman, Prentice – Hall of India Pvt., Ltd. 1988.
7. Frontier orbitals and organic chemical reactions - Ian Fleming John Wiley and sons, 1976. 
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	DSE
	GREEN CHEMISTRY
	5
	0
	0
	4


UNIT-I
Introduction to green chemistry:
Green chemistry-relevance and goals, Anastas’ twelve principles of green chemistry - Tools of green chemistry: alternative starting materials, reagents, catalysts, solvents and processes with suitable examples.

UNIT-II
Microwave mediated organic synthesis (MAOS):
Microwave activation – advantage of microwave exposure – specific effects of microwave – Neat reactions – solid supports reactions _ Functional group transformations – condensations reactions – oxidations – reductions reactions – multi-component reactions.

UNIT III
Ionic liquids and PTC
Introduction – synthesis of ionic liquids – physical properties – applications in alkylation – hydroformylations – expoxidations – synthesis of ethers – Friedel-craft reactions – Diels-Alder reactions – Knoevengal condensations – Wittig reactions – Phase transfer catalyst - Synthesis – applications.

UNIT IV
Supported catalysts and bio-catalysts for Green chemistry
Introduction – the concept of atom ecomomy – supported metal catalysts – mesoporous silicas – the use of Biocatalysts for green chemistry - modified bio catalysts – fermentations and biotransformations – fine chemicals by microbial fermentations – vitamins and amino acids – Baker’s yeast mediated biotransformations – Bio-catalyst mediated Baeyer-Villiger reactions – Microbial polyester synthesis.

UNIT V
Alternative synthesis, reagents and reaction conditions:
A photochemical alternative to Friedel-crafts reactions - Dimethyl carbonate as a methylating agent – the design and applications of green oxidants – super critical carbon dioxide for synthetic chemistry.

References:
1. Green Chemistry – Environmentally benign reactions – V. K. Ahluwalia. Ane Books
India (Publisher). (2006).
2. Green Chemistry – Designing Chemistry for the Environment – edited by
Paul T. Anastas & Tracy C. Williamson.Second Edition, (1998).
3. Green Chemistry – Frontiers in benign chemical synthesis and processes- edited by
Paul T. Anastas & Tracy C. Williamson.Oxford University Press, (1998).
4. Green Chemistry – Environment friendly alternatives- edited by Rashmi Sanghi &
M. M. Srivastava, Narora Publishing House, (2003).
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	GEC / SC
	 CHEMISTRY IN CONTEXT
	5
	0
	0
	4



Unit - I 
The air we breathe - composition of air - burning of hydrocarbons - fog - air quality - ozone - oxygen / ozone screen - biological effect of UV radiation - ozone formation and distribution in the atmosphere - paths of ozone destruction - chloroflurocarbons and their interactions with ozone - the Antarctic ozone hole.

Unit - II 
Chemistry of global warming - green house effect - earth's energy balance - vibrating molecules and the green house effect - molecular response to radiation - methane and other green house gases - climate modeling. 

Unit - III 
Solar energy - fuel from sun light - splitting of water - hydrogen from sunlight - hydrogen economy - fuel cells - batteries - photovoltaics - stealing the sun - nuclear energy - nuclear fission and fusion - production of electricity by a nuclear reactor - radioactivity and the hazards of radioactivity - living with nuclear power.

Unit - IV 
The world of plastics and polymers - polymers - polyethylene - plastics and recreation - paper or plastics - disposal of plastics.


References:
1. Environmental Studies for under gradute courses By Erach Bharucha Reprinted in 2006, Orient Longman Private Limited /Universities Press India Pvt. Ltd.
2. Environmental Studies, N. Nandini, N. Sunitha and Sucharita Tandon,Sapna Book House, 2007.
3. Environmental Chemistry, Gary W. Van Loon and Stephen J. Duffy, Oxford University Press, 2000.
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	GEC / SC
	CHEMISTRY IN DAY - TO - DAY LIFE
	5
	0
	0
	4




Unit - I 
Carbohydrates - classification - proteins - lipids - nucleic acids and vitamins - sources - applications and diseases due to deficiency. 

Unit - II 
Fertilisers - classification - characteristics and uses - pesticides and insecticides - a brief study of additives use and abuse of additives in foods and beverages.

Unit - III 
Dyes - classification based on mode of application and structure - paints - ingredients - drying - pigments - types and properties - varnish. 

Unit - IV 
Soaps and detergents - classification - ingredients - solids and liquids - disinfectants (phenyl, dettol type) - perfumes - raw materials - perfumes used in soaps - cosmetics and agarbatti.

References 		
· B. M. Trost, Atom economy-A challenge for organic synthesis: Homogeneous catalysis leads the way. Angew Chem Int ., Ed., 34, 259 (1995).
·  R.A. Sheldon, Green solvents for sustainable organic synthesis: State of the art. Green Chem., 7, 267 (2005).
·  V.B. Bharati, Resonance, 1041 (2008).
· V.K. Ahluwalia and M. Kidwai, New Trends in Green Chemistry, Anamaya Publisher, New Delhi (2004).
· Micell Technology, Website: www.micell.com, accessed Dec. 1999.
· P.T Anastas and T.C.Williamson, Green Chemistry: Frontiers in Benign chemical Synthesis and Processes. Oxford University Press, Oxford. (1998).
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	GEC / SC
	CHEMISTRY OF ENVIRONMENT
	5
	0
	0
	4




Unit – I 
Soil-Introduction-Definition-Classification of Soil- Environmental properties of Soil-Soil minerals-Soil contamination- Ecological and health effects of Soil contamination. 

Unit – II 
Medicinal inorganic compounds-Alum, Phosphoric acid, Ferric ammonium citrate: Preparation, Properties and uses. Biological role of inorganic compounds-Sodium, Potassium, Calcium and Iodine: Sources, biological role and deficiency. 

Unit – III
 Milk- Composition of milk-Properties of milk- Effect of heat on milk- Pasteurisation: Definition, process and its effects- Homogenisation- Milk products- Ice cream.

Unit - IV 
Introduction- Oils- Definition, Classifications, Properties, and uses- Animal, Vegetable and Mineral oils- Fat-Definition- Functional properties- Types of Fat- Uses- Effect of fat on health.

References 
· Thomas G. Spiro, William M. Stigliani, Chemistry of the Environment, Prentice Hall , New Delhi, (1996).  
· Ronald A. Bailey, Herbert M. Clark, James P. Ferris, Chemistry of the Environment (Second Edition), Science direct (2002). 
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Unit – I 
Chemical Composition – Lipids, Proteins - Models proposed for the plasma membrane - Membrane Transport – Viscosity - Surface tension.

Unit – II  
Carbohydrates - Digestion in mouth - Digestion in duodenum - Digestion in small intestine - Absorption of carbohydrates - Factors affecting rate of absorption – Proteins - Digestion of Lipids - Digestion of Nucleic acids.

Unit – III 
Galactosemia - Von - Gierke’s Disease – Hemophilia – Albinism – Alkaptonuria - Taysach’s Disease – Neoplasm.

Unit – IV 
Redox Couple - Electron transport chain - Oxidative phosphorylation - High energy compounds.

Unit – V 
Infections – Bacteria, Viral infection, Fungi – Immunity, Classification of Immunity, Natural Immunity, Components (Cell types) involved in immunity, Acquired immunity - Humoral immunity – Antigens – Antibodies - Antigen antibody reactions.

References 
· Bowie, Russel. World Book of Knowledge. Danburg, Conn.Pierce Smith. 1999. p.286. 
· Hayhurst, Chris. The Brain and the Spinal Cord: Learning How We Think,Feel, and Move. New York. The Rosen Publishing Group, Inc. 2002. p.33, 35, 37 
· Levert, Suzanne. The Brain. New York. Marshall Cavendish. 2002. p.4, 23, 24, 29, 30 
· Lindsay, Elizabeth. The Human Body. Education Center, Inc. 2000. p.32,33 
· Moyer, Richard. Science National Geographics. New York, Farmington. Lucy Daniel. 2002. p.R29-R31 
· Walker, Pam and Wood, Elaine. The Brain and the Nervous System. Lucent Books. 2003. p.14, 15, 16, 17 
· Walker, Richard. First Human Body Encyclopedia. New York. Larousse King Fisher. 1999. p.92-93 
· Walker, Richard. Brain Inner Working of the Gray Matter. New York. Jayne Parsons. 2002. p.18-19 
· Walker, Richard. Encyclopedia of the Human Body. New York. DK Publishing, Inc. 2002. p.76, 78,79, 81 
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UNIT I
 Basic Ideas and Industrial Wastes - Basics idea about unit operation – flow chart – chemical conversion – batchversus continuous processing – chemical process selection – design – chemicalprocess control.Types of industrial wastes – treatment of wastes or effluent with organicimpurities – treatment of wastes or effluent with inorganic impurities –treatment of some important chemical wastes.

UNIT II 
 Petroleum and Petrochemicals- Introduction – saturated hydrocarbons from natural gas – uses of saturatedhydrocarbons – unsaturated hydrocarbons – acetylene, ethylene, propylene, butylene – aromatic hydrocarbons – toluene and xylene.Preparation of rectified spirit from beat – methylated spirit – preparation of absolute alcohol from rectified spirit – petrochemicals in India.

UNIT III
Manufacture of Cement Introduction – types of cement – high alumina cement, water proof cement, slag cement, acid resisting cement, white cement, coloured cement, Pozzolana cement. Setting of cement – properties of cement – testing of cement – uses of cement –concrete – cement industries in India.

UNIT IV
 Pulp and Paper and Manufacture of Paper Introduction – manufacture of pulp – types of pulp – sulphate or craft pulp, soda pulp, Rag pulp – beating, refining, filling, sizing and colouring. Calendaring – uses – paper industries in India.

UNIT V
 Soaps, Detergents and Perfumes Introduction – types of soaps – hard and soft soaps – manufacture of soap (hot and continuous process only) – cleansing action of soap – detergents – surface active agents – biodegradability of surfactants, amphoteric detergents.
Introduction – production of natural perfumes – flower perfumes – jasmine, rose and lily – production of synthetic perfumes – muscone and nitro-musks.

REFERENCES
1. B. K. Sharma, Industrial Chemistry; 8th Ed., Goel Publishing House, New Delhi,
1997. (Unit–I, II, III, IV and V)
2. R. N. Shreve, and J. A. Brink Jr. Chemical Process Industries; 4th Ed., McGraw
Hill, Toronto, 1977. (Unit–I, II, III, IV and V)
3. A. C. S. Brain, Production and Properties of Industrial Chemicals; Reinhold, New
York, 1989.
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UNIT I
 Basics of Pharmaceutical Chemistry- Definitions – the terms – drugs, pharmacology, pharmacy, chemotherapy,therapeutics – pharmacologically active principles in plants – first aid –important rules of first aids, cuts, fractures, bleeding for blood, maintainingbreathing burns and first aid box – tuberculosis (T.B.), jaundice, piles, typhoid,malaria, cholera – causes – symptoms, diagnosis – prevention and treatment –medicinally important compounds of iron – ferrous gluconate, ferrous sulphateand ferric ammonium citrate.

UNIT II
 Antibiotics - Definition – introduction – classification and biological actions – penicillin, chloramphenicol, streptomycin and tetracycline – structure, properties and therapeutic uses – chemical structure and pharmacological activity – effect of unsaturation, chain length, isomerism, halogens, amino groups, hydroxyl groups and acid groups.

UNIT III
 Analgesic and Antipyretics Narcotic analgesic – analgesic action of morphine – derivatives of morphine – heroin and apomorphine – synthetic analgesics – pethidine, methadone – nonnarcotic analgesic – aspirin, paracetamol and phenacetin – analgin – preparation, properties and uses – ibuprofen and ketoprofen – structure and uses.

UNIT IV
 Anaesthetics and Local Anaesthetics Characteristics of anaesthetics – classification of anaesthetics – general anaesthetics – volatile anaesthetics – ether, chloroform and halothane – advantages and disadvantages – non-volatile anaesthetics (intravenous anaesthetics) – methohexitone and propanidid – structure and uses – cocaine and amethocaine – structure and uses – benzocaine and procaine – structure, synthesis and uses.

UNIT V
 Clinical Chemistry Determination of sugar (glucose) in serum – o-toluidine method – diagnostic test for sugar in urine – Benedict’s test – detection of diabetes – detection of
cholesterol in urine – detection of anaemia – estimation of haemoglobin (Hb concentration) – red cell count.

REFERENCES
1. Jayashree Ghosh, A Text Book of Pharmaceutical Chemistry; 5th Ed., S.
Chand and Company Ltd., New Delhi, 2014.
2. S. Lakshmi; Pharmaceutical Chemistry; 1st Ed., S. Chand and Company
Ltd., New Delhi, 1995.
3. Bhagavathi Sundari; Applied Chemistry; 1st Ed., MJP Publishers, Chennai,
2006.
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