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 INDIRA GANDHI NATIONAL TRIBAL UNIVERSITY, AMARKANTAK

Recommended course for B.Sc. Hon. Chemistry

Semester Pattern 

2010

	Course No.
	Papers
	Marks

	
	SEMESTER I
	

	CHE T 111
	GENERAL CHEMISTRY – 1
	50

	CHE T 112
	GENERAL CHEMISTRY – 2
	50

	CHE P 111
	CHEMISTRY PRACTICAL – I
	50

	
	SEMESTER II
	

	CHE T 121
	INORGANIC CHEMISTRY – 1
	50

	CHE T 122
	PHYSICAL CHEMISTRY – 1
	50

	CHE P 121
	CHEMISTRY PRACTICAL – II
	50

	
	SEMESTER III
	

	CHE T 211
	INORGANIC CHEMISTRY – 2
	50

	CHE T 212
	ORGANIC CHEMISTRY –  1 
	50

	CHE P 211

	CHEMISTRY PRACTICAL – III
	50

	
	SEMESTER IV
	

	CHE T 221
	ORGANIC CHEMISTRY – 2
	50

	CHE T 222
	PHYSICAL CHEMISTRY – 2
	50

	CHE P 221
	CHEMISTRY PRACTICAL – IV
	50

	
	SEMESTER V
	

	CHE T 311
	INORGANIC CHEMISTRY – 3
	50

	CHE T 312
	ORGANIC CHEMISTRY – 3
	50

	CHE T 313
	PHYSICAL CHEMISTRY – 3
	50

	CHE T 314
	ANALYTICAL CHEMISTRY 
	50

	CHE T 315
	POLYMER CHEMISTRY
	50

	CHE T 316
	CHEMISTRY OF MATERIALS
	50

	CHE P 311
	INORGANIC CHEMISTRY PRACTICAL – I
	50

	CHE P 312
	ORGANIC CHEMISTRY PRACTICAL - I
	50

	CHE P 313
	PHYSICAL CHEMISTRY PRACTICAL – I
	50

	
	SEMESTER VI
	

	CHE T 321
	INORGANIC CHEMISTRY – 4
	50

	CHE T 322
	ORGANIC CHEMISTRY – 4
	50

	CHE T 323
	PHYSICAL CHEMISTRY – 4
	50

	CHE T 324
	INTRODUCTION TO CHEMISTRY OF NATURAL PRODUCTS AND PHARMACOGNOSY
	50

	CHE T 325
	THEORETICAL AND COMPUTATIONAL CHEMISTRY 
	50

	CHE T 326
	APPLICATIONS OF SPECTROSCOPY
	50

	CHE P 321
	INORGANIC CHEMISTRY PRACTICAL – II
	50

	CHE P 322
	ORGANIC CHEMISTRY PRACTICAL – II
	50

	CHE P 323
	PHYSICAL CHEMISTRY PRACTICAL – II
	50

	
	GRAND TOTAL
	1500


· All Practical syllabi are designed based on the corresponding Theory Paper taught in the semester.

CHE T 111 GENERAL CHEMISTRY – 1




3 credits
Unit I  Atomic Sturcture

Idea of de Broglie matter waves, Heisenberg uncertainty principle. Atomic orbitals, schrodinger wave equation, significance of ( ad (2, Radial and angular wave functions and probability distribution curves. Quantum numbers shapes of s, p, d orbitals; Aufbau and Pauli exclusion principle, Hund's multiplicity rule. Electronic configurations of the elements, effective nuclear charge. 
UNIT II: PERIODIC PROPEERTIES

Atomic and Ionic Radii, Ionization energy, electron affinity and electron negativity - definition, methods of e\determination or evaluation, electrode potential (use of redox potential, reaction feasibility), trends, in periods.

UNIT III: Chemical Bonding

Ionic covalent coordinate bonds, sigma and pi bonds, odd electron bonds, hydrogen bond, vander Waals forces and metallic bond. Covalent character in ionic bonds (Fajan’s rules); partical ionic character of a covalent bond.

UNIT IV: Gaseous State

postulates of kinetic theory of gases, ideal gas Laws   based on kinetic theory. Collision in a gas-mean free path, Collision number, collision diameter. Behaviour of real gases - the Vander Waal's equation, critical phenomena - Critical Constants of a gas and their determination, the Vander Waals equation and critical law of corresponding states. 

UNIT –V:  Liquid and Solid State

Surface tension of liquids - capillary action, experimental, determination of surface tensio, temperature effects on surface tension. Introduction to crystal structure, types of crystals, characteristics of unit cell.
Text Books: 

1. General Chemistry, W. R. Robinson, J. D. Odom, H. F. Holtzclaw, Jr., Tenth Edition, AITBS Publishers, New Delhi. 

Further Reading: 

2. General Chemistry, D. D. Ebbing, 7th Edition, AITBS Publishers, New Delhi.

CHE T 112 GENERAL CHEMISTRY – 2




3 credits
UNIT – I (Organic compounds and their biological role) 

Basic structure of organic molecules and their role in biological processes; nucleic acids (DNA and RNA), proteins, carbohydrates and fatty acids. 

UNIT – II (Structure of organic compounds and bonding) 

Carbon compounds, catenane structure; Structure and hybridization of carbon in ethane, ethylene and acetylene, benzene, acetonitrile, acetone, acetic acid and allene (sp3, sp2 and sp)

UNIT – III (Types of organic compounds and their properties) 

Alkanes, alkenes and alkynes - nomenclature, stereochemistry, physical properties and uses. Aromatic compounds - nomenclature properties and uses. Introduction to aromatic heterocycles (furan, pyrrole, thiophene and pyridine).

UNIT – IV (Types of organic reactions and their mechanism

Substitution reactions (SN1, SN2) on aliphatic and aromatic (electrophylic and nucleophylic) carbon atoms; Addition to olefinic bonds; elimination reactions.

UNIT – V (Industrial Uses of Organic Compounds) 

Medicinal Chemistry – common examples of organic compounds used as anti-cancer, antiviral, analgesic and antibiotic agents.  Polymer chemistry, types of polymers, monomers; uses of polymers. Introduction to agricultural chemistry.

Text Book: 

1. General Chemistry, W. R. Robinson, J. D. Odom, H. F. Holtzclaw, Jr., Tenth Edition, AITBS Publishers, New Delhi. 

Further Reading: 

1. General Chemistry, D. D. Ebbing, 7th Edition, AITBS Publishers, New Delhi.

CHE P 111
CHEMISTRY PRACTICAL - I



3 credits

Analysis of a mixture containing two anions, and two cations one of which will be an interfering ion. Semimicro methods using the conventional scheme may be adopted.

Reactions of the following anions to be studied: carbonate, suiphide, sulphate, fluoride, chloride, bromide, nitrate, oxalate, phosphate, borate, *iodide, * arsenite, *chlorate, *sulphite, thiosulphate nitrite, acetate*, arsenate* and tartarate*

Reactions of the following cations to be studied: lead, silver*, mercury*, copper*, tin, antimony, cadmium, bismuth, aluminium, iron, manganese, zinc, cobalt, nickel, calcium, strontium, barium, magnesium and ammonium.

2. Preparation of the following inorganic compounds:

1. Ferrousammonium sulphate, 2. Manganous sulphate, 3. Microcosmic salt, 4. * Sodium thiosulphate.
* Only for demonstration and not to be given for examination

CHE T 121
INORGANIC CHEMISTRY – 1



3 credits
UNIT- I: Theories of covalent bonding and Shapes of Molecules and ions  

Valence Bond theory (VB) and Molecular orbital (MO) approach molecular orbital energy level diagrams for homo and heteronuclear di atomic molecules, hybridization of orbital’s and directional nature of covalent bonds, valence shell electron pair repulsion (VSPER) Theory and shapes of simple inorganic molecules and ions:  such as BeCl2, BF3, SiF4, PCl5,   SF6, NH3, H2O, OF2,   CIF3, SF4 ,  XeF4, XeF6, H3O+  I3- ,  I3+, ICl2-  , XeF5+

UNIT –II:  S-Block elements  

Comparative study, diagonal relationships, salient features of hydrides, salvation and complexation tendencies including their function is biosystems an introduction to their alkyls and aryls, polyether complexes.

UNIT –III:  P block elements 

Comparative study (including diagonal relationship) of groups 13-17 elements and group trends compounds like hydrides oxides halides and oxy acids, preparation properties and structure of diborane,  borazine,  alkalimetal borohydrides ,fullerenes, silicates and silicones, interhalogens and polyhalides.

UNIT –IV: Chemistry of noble gases

Isolation and separation of noble gases from air, chemical properties of noble gases, chemistry of xenon, structure and bonding in xenon compounds.

UNIT –V: Electrode-potential

Electrode potential and importance of electrochemical series, applications of redox potential data- Frost, Latimer and Pourbaix diagrams with reference to N, P, S ,Cl , Br and I
Text Books:

1. Inorganic Chemistry, by F. A. Cotton

2. Inorganic Chemistry by J. E. Huhey, Harpes and Collins

3. Concise Inorganic Chemistry by J. D. Lee.
CHE T 122
PHYSICAL CHEMISTRY – 1



3 credits
UNIT 1: Solutions 

Gibbs - Duhem equation - thermodynamics of mixing - Henry’s & Raoult’s laws - liquid mixtures - colligative properties - mixture of volatile liquids - distillation - azeotropes - solvent & solute activity,

UNIT 2: Solid State Chemistry

Inorganic solids: Ionic solids, close packing, radius ratio, Structure of ionic crystals, ionic radii, lattice energy; crystal structure, X-ray structure and Bragg's equation, defects, insulators, semiconductors and superconductivity.

UNIT 3: Chemical Kinetics - 1

The concept of reaction rates, effect of temperature, pressure, catalyst and other

factors on reaction rates. Order and molecularity of a reaction. Derivation of integrated rate equations for zero, first and second order (both for equal and unequal concentrations of reactants) reactions. Half –life time of a reaction. General methods for determination of order of a reaction. Concept of activation energy and its calculation from Arrhenius equation.

UNIT 4: Chemical Equilibrium

Thermodynamic derivation of the law of chemical equilibrium, van’t Hoff reaction isotherm ΔGº = – RT ln K. Distinction between ΔG and ΔGº, Le Chatelier’s principle (Qualitative treatment only). Thermodynamic treatment of temperature dependence of equilibrium constant – van’t Hoff equation. Calculation of equilibrium constants from thermodynamic measurements. 

UNIT 5: Phase Equilibrium

Phases, components and degrees of freedom of a system, criteria of phase equilibrium. Gibbs Phase Rule (F=C – P + 2) its thermodynamic derivation, Derivation of Clausius – Clayperon equation and its importance in phase equilibria. Phase diagrams of one-component systems (water and sulphur) and twocomponent systems (lead-silver, FeCl3 – H2O and Fe-C only) involving eutectics, congruent and incongruent melting points.

Text Books:

1. Physical Chemistry, K. J. Laidler and J. M. Meiser, 3rd Edition, Houghton Mifflin Comp., New York, International Edition (1999).

2. Physical Chemistry, P. W. Atkins, 6th edition, Oxford Publications 

3. Physical Chemistry, P. C. Rakshit, 5th Edition (1988), 4th Reprint (1997), Sarat Book House, Calcutta.

4. Principles of Physical Chemistry, B. R. Puri, L. R. Sharma, and M. S. Pathania, 37th Edition (1998), Shoban Lal Nagin Chand & Co., Jalandhar.

Further Reading:

1. Physical Chemistry, Robert A. Alberty and Robert J. Silbey

2. Physical Chemistry by Tom Engel & Philip Reid, Benjamin Cummings, 2005.

CHE P 121
CHEMISTRY PRACTICAL - II


3 credits

Physical and Inorganic Chemistry Practicals

Acidimetry

1. Estimation of sodium hydroxide - standard sodium carbonate.

2. Estimation of borax-std. Sodium carbonate

3. * Estimation of bicarbonate and carbonate in a mixture

Permanganometry

1. Estimation of oxalic acid - standard - Mohrs salt or ferrous sulphate.

2. Estimation of calcium

3. * Estimation of sodium nitrite-std. Oxalic acid.

4. * Estimation of ferric ion.

5. * Estimation of percentage of manganese in pyrolusite.

Iodimetry

1. Estimation of arsenious oxide

Odometry

1. Estimation of copper - Std. Potassium dichromate.

2. Estimation of potassium dichromate - std. Copper sulphate.

Complexometry

1. Estimation of zinc or magnesium using EDTA.

2. Estimation of zinc using potassium ferrocyanide.

3. * Estimation of temporary and permanent haErdness of water.

Dichrometry

1. Estimation of ferrous ion using diphenyamine I N-.Phenyl anthramlic acid as indicator.

Precipitation titration.

2. Estimation of chloride in neutral medium
* Only for demonstration; may not be given for examination
CHE T 211
INORGANIC CHEMISTRY – 2


3 credits 
UNIT -I Coordination Compounds
Werner's coordination theory and its experimental verification, effective atomic number concept, chelets, nomenclarture of co-ordination compounds, isomerism in coordination compounds 
UNIT -II Acid and bases

Arrhenius, Bronsted – Lowry, Lux - Flood and Lewis concepts of acids and bases. Factors affecting strengths of lewis acids and bases, Classification of acids and bases as hard and soft, Pearsons HSAB concept, acid-base strength and hardness and softness, symbiosis, application of HSAB theory. 

UNIT - III Non-aqueous solvents
Physical properties of a solvent, types of solvents and their general characteristics, reactions in non-aqueous solvents with reference to liquid NH3 and liquid SO2.

UNIT -IV  Chemistry of Elements of First Transition

Characteristic properties of d - block elements. Properties of the elements of the first transition series, their binary compounds and complexes illustrating relative stability of their oxidation  states, coordination number and geometry.

UNIT -V  Chemistry of Elements of  Second and Third Transition series

General characteristics, Comparative treatment with their 3d-analogues in respect of ionic radii, oxidation states and stereochemistry. 

Text books

1. “A New Concise Inorganic Chemistry”, J. D. Lee, latest  Edition ELBS, Chapman & Hall, London.

2.  “Basic Inorganic Chemistry”, F. A. Cotton, G. Wilkinson, and Paul L. Gaus, John Wiley & Sons, New York.

3. Principles of inorganic chemistry, B. R. Puri, L. R. Sharma, and M.S. Pathania, S. Chand & Co. Jalandhar.
CHE T 212: ORGANIC CHEMISTRY – 1



3 credits

UNIT I (Introduction to Organic Chemistry) 

Introduction to functional groups; nomenclature, structure, bonding, resonance, isomerism; intra- and inter-molecular forces

(Organic Chemistry by P. Y Bruice Chapter 1 and Chapter 2) 

UNIT II (Chemical reactivity of organic molecules) 

Organic acids, bases and solvents; types of organic reactions and their mechanisms, reaction energetics, intermediates and reactivity; Bond energy, electronic effects, steric effects and solvent effects.
(Organic Reactivity; Virtual Text of Organic Chemistry) 

UNIT III (Stereochemistry of Organic Compounds) 

Stereoisomers: Conformational Isomerism in ethane, butane, cyclohexane, cyclopentane, monosubstituted cyclohexanes, A values, 1,2-, 1,3-, 1,4-dimethyl cyclohexane, 1,2-, 1,3-, 1,4-dihydroxy cyclohexanes. Chirality & Symmetry: Symmetry Elements, Enantiomorphism, Optical Activity; configurational nomenclature, Compounds Having Two or More Stereogenic Centers, Fischer Projection Formulas, achiral diastereomers, R/S nomenclature; Resolution isomerism in alkenes.

(Chapter 2.9 – 2.15 and chapter 4 upto 4.13 of Bruice). 

UNIT IV (Chemistry of non aromatic hydrocarbons) 

Nomencalture, synthesis and reactions of alkanes, alkenes; alkynes and dienes and their interconversions.

UNIT V (Chemistry of aromatic hydrocarbons) 

Aromaticity, Huckel Rule, resonance energy, benzene structure and reactions, Naphthalene structure and reactions, reactivity and orientation of substitution in benzenes. 

Text book: 

Organic Chemistry, P. Y. Bruice, Pearson Education, 3rd edition, 2006 

Further Reading 

1. Organic Chemistry; Wade 

2. Organic Chemistry, Clayden

CHE P 211
CHEMISTRY PRACTICAL - III


2 credits 

ORGANIC CHEMISTRY PRACTICAL

1. Solubility and other physical characteristics of six common organic compounds like, anisole, acetophenone, naphthalene, benzaldehyde, urea, glucose, acetanilide, ethyl benzoate, alpha-naphtol etc; 

2. Melting point determination; 

3. Test for the presence of halogens, nitrogen and sulfur

4. Functional group analysis of common organic compounds
Text Book:

Vogel’s Text Book of Quantitative Chemical Analysis, 6th Edition, 2008
CHE T 221 ORGANIC CHEMISTRY – 2




3 credits

UNIT I: (Reactions at sp3 hybridized carbon)

Substitution reactions - SN1, SN2 reactions, mechanism and factors influencing their path-way; Elimination reactions - E1, E2, E1cb reaction mechanisms and factors affecting; substitutions vs eliminations.

UNIT II: (Organometallics of Groups I and II, boron, silicon, sulphur)

Alkyl and aryl lithiums preparation and reactions, Grignard reagent synthesis and reactions, sulpur stabilized anions, sulphonium salts, sulphonium ylids, sulphur stabilized cations carbonyl compounds, sulphoxides, borons - hydroborations, allyl and crotyl boranes, silicon - reactions of silanes and silyl enol ether.

UNIT III: (Reactions of aldehydes and ketones)

Reactions of carbonyl compounds with carbon, hydrogen, oxygen and nitrogen nucleo philes, reactions of α, β and unsaturated carbonyl compounds, reactions at the α-carbon.

UNIT IV: (Reactions of carboxylic acids and their derivatives)

Reactions of carboxylic acids and their derivatives with oxygen and nitrogen nucleophiles – relative reactivities of carboxylic acid and its derivatives – general machanism of acylation reaction.

UNIT V: (preparation and reactions of amine derivatives)

Preparation and reactions of amines, azides, azocompounds, amides, nitro compounds, N-oxides, urethanes, nitriles, cyanates, isothiocyanies, thiocyanates, isothiocyanates and diimides.

Text book:

Organic Chemistry, P. Y. Bruice, Pearson Education, 3rd edition, 2006

Further Reading

1. Organic Chemistry; Wade

2. Organic Chemistry, Clayden

CHE T 222
PHYSICAL CHEMISTRY – 2



3 credits
UNIT 1: THERMODYNAMICS – 1

Introduction of different terms and processes in thermodynamics : [systems (isolated, closed, open) and surrounding, macroscopic properties (extensive and intensive), kinds of processes], First Law of thermodynamics and internal energy, state and state functions (exact differential), sign convention for heat and work, nature of work, path dependence of work and heat. Enthalpy, heat changes at constant volume and constant pressure, heat capacities (Cv , Cp) and relation between them for ideal gases. Reversible and irreversible processes, maximum work, thermodynamic quantities (w, q, ∆ U, ∆ H) for isothermal and adiabatic reversible expansion of ideal gases. Ideal gas law for adiabatic reversible expansion, comparison of adiabatic and isothermal reversible expasion. Joule-Thomson effect, Joule-Thomson coefficient in ideal and real (van der Waal) gases, inversion temperature. Change in internal energy (∆ U) and enthalpy (∆ H) of chemical reactions, relation between ∆ U and ∆ H, variation of heat of reaction with temperature (Kirchhoff’s equation).

UNIT II: THERMOCHEMISTRY

Standard state, standard enthalpy of formation, Hess’s Laws of heat, summation and its application. Heat of reaction at constat pressure and at constant volume. Enthalpy of neutralization. Bond Energy - Bond dissociation energy and its calculation from thermochemical data, temperature dependence of enthalpy.

UNIT III: THERMODYNAMICS – II

Thermodynamics : Limitation of First Law, spontaneous processes and Second Law of Thermodynamics, Carnot cycle, entropy, entropy changes in reversible and irreversible processes and of universe, physical concept of entropy, entropy changes of an iead gas in different processes, entropy of an deal gas, entropy changes in mixture of gases. Third Law of thermodynamics, variation of entropy with temperature, determination of absolute entropies of liquid and gases. The concept of residual entropy. Applications of Third Law. Free energy and its concept, Gibbs and Helmholtz free energies and their relationship,variation of free energy with temperature and pressure. Maxwell’s relations, Gibbs-Helmholtz equations, its application  or the determination of DG, DH, DS of a reversible cell reaction. Criteria for reversible and irreversible processes based on entropy and free energy concept. Thermodynamics of phase transition-Clapeyron-Clausius equation and its applications.

UNIT IV: ELECTROCHEMICAL CELL

Galvanic cells, reversible and irreversible cells, cell emf and its measurement. Reactions in reversible cells, free energy and emf of reversible cell. Single electrode potential (Nernst equation), its measurement and sign convention. Standard electrode potential. Emf of reversile cell from electrode potentials. Types of reversible electrode, reference electrodes. Applications of emf measurements : determination of ionic activities, pH, potentiometric titrations (acid-base, redox, precipitation type reactions), equilibrium constant. Concentration cells with and without transference. Liquid junction potential and its elimination. Overvoltage, experimental determination of hydrogen overvoltage, application of overvoltage. Fuel cells (hydogen-oxygen, hydrocarbon-oxygen), Commercial cells (primary and secondary cells), dry cell, acid and alkali storage cells.

UNIT V: LIQUID AND COLLOIDAL

Viscosity of liquids, experimental determination of viscosity coefficient, its variation with temperature; Sols (reversible and irreversible), emulsions and emulsifiers, association colloids (micelles), gels. Applications of colloids. Liquid crystals and their applications: difference between liquid crystal, solid and liquid, classification, structure of neumatic and cholestic phases.

Text Books:

1. Physical Chemistry, P. W. Atkins, 6th edition, Oxford Publications 

2. Physical Chemistry, P. C. Rakshit, 5th Edition (1988), 4th Reprint (1997), Sarat Book House, Calcutta.

3. Principles of Physical Chemistry, B. R. Puri, L. R. Sharma, and M. S. Pathania, 37th Edition (1998), Shoban Lal Nagin Chand & Co., Jalandhar.

Further Reading:

1. Physical Chemistry, Robert A. Alberty and Robert J. Silbey

2. Physical Chemistry by Tom Engel & Philip Reid, Benjamin Cummings, 2005.1. 

CHE P 221
CHEMISTRY PRACTICAL - IV


3 credits
Organic Chemistry:

(a) Preparation of following compounds :

(i) m-dinitrobenzene

(ii) Acetanilide

(iii) Tribromophenol

(iv) Sulphanilic acid

(v) Oxidation of primary alcohols-Benzoic acid from benzylacohol

(b) Identification of simple organic compounds (derivatives not included)

Physical Chemistry:

1. Kinetics of catalytic decomposition of H2O2.

2. Kinetics of acid-catalysed hydrolysis of sucrose (Chemical Method).

CHE T 311
INORGANIC CHEMISTRY – 3


3 credits
UNIT -I  Chemistry of Lanthanide

Comparative study with respect to Electronic configuration, Oxidation states , atomic and ionic radii  and complex formation, Lanthanide contraction, occurrence and isolation (ion  exchange and solvent extraction methods), important lanthanide compounds.
UNIT -II  Chemistry of Actinides

General features and chemistry of actinides, chemistry of separation of Np, Pu and Am from U. trans-uranium elements. similarities between the later actinides and the later lanthanides.
UNIT – III Organometallic chemistry
Synthesis, properties and reactions of organometallic compounds with special reference to organomagnesium , organozinc and organolithium compounds

UNIT -IV  Bioinorganic Chemistry
Metal ions in biological system:   chemistry of chlorophyll, haemoglobin, myoglobin, haemocyanin,  transferrin and cyanocobalamin.
UNIT–V Inorganic chains,rings and cages
Silicates, silicones, borazines, phosphazenes, S-N compounds and boranes.

Books Recommended

1. “A New Concise Inorganic Chemistry”, J. D. Lee, latest  Edition ELBS, Chapman & Hall, London.

2.  “Basic Inorganic Chemistry”, F. A. Cotton, G. Wilkinson, and Paul L. Gaus, latest Edition, John Wiley & Sons, New York.

3. Principles of inorganic chemistry, B.R. Puri, L.R. Sharma, and M.S. Pathania,  latest edition, S. chand & Co. Jalandhar. 
CHE T 312
ORGANIC CHEMISTRY – 3



3 credits
UNIT 1: Amino acids and proteins
Structure and classification of amino acids - essential and non-essential amino acids; general methods of synthesis of amino acids; properties and reactions - zwitter ions, isoelectric point – solid and liquid phase synthsis of di, tri and tetra peptides.

UNIT 2: Proteins
Structure determination of polypeptides - end group analysis; Classification based on physical, chemical and physiological functions. Primary,  secondary, tertiary and quaternary structure of proteins; denaturation of proteins.

UNIT 3: Nucleosides, nucleotides and nucleic acids

Nucleosides and nucleotides – structure, classification, synthesis, protecting groups and properties; nucleic acid synthesis; structure of nucleic acids - helical forms of DNA and RNA; amino acid synthesis and DNA replication.

UNIT 4: Carbohydrates
Classification - constitution of glucose and fructose. Reactions of glucose and fructose - osazone formation. Mutarotation and its mechanism. Cyclic structure. Pyranose and furanose forms. Determination of ring size. Haworth projection formula, configuration of monosaccharides epimenrisation, chain lengthening and chain shortening of aldoses. Inter conversion of aldoses and ketoses. 

UNIT 5: Fatty acids and prostaglandins

Fatty acids and oils; edible and industrial oils of vegetable origin; biosynthesis of fatty acids; saponification and hydrogenation of oils; saponification and iodine value;  soaps and detergents; prostaglandins – structure and hormonal action.

Text book:

1. Organic Chemistry – F. A. Carey

2. Organic Chemistry – P. Bruice

Further Reading

1. Biochemistry – E. E Conn, P. K. Stumpf and Doi, John Wiley.

CHE T 313
PHYSICAL CHEMISTRY – 3


3 credits
UNIT – I (PHOTOCHEMISTRY) 

Heterogeneous catalysis (surface reactions) : kinetics of unimolecular reactions- inhibition and activation energy. Bimolecular surface reactions - reactions between a gas molecule and an adsorbed molecule, reaction between two adsorbed moecules. Nature of surface, concept of active centres. Kinetics of enzymatic reactions: Michaelis-Menten equation, effect of temperature and pH. Law of photochemical equivalence, quantum efficiency, reasons for low and high quantum efficiency. Kinetics of photochemical reactions ( H2 + Br2 = HBr, 2HI = H2 + I2), photostationary state. Chemical actinometers (ferri-oxalate, uranyl oxalate, MGL [malachite green leucocyanide)] and Reinecke’s salt, fluorescence, phosphorescence, and chemiluminescence.

UNIT – II (SURFACE PHENOMENA) 

Adsorption-Langmuir and Freundlich isotherms. Multi layer adsorption-BET equation (no derivation) and its application to surface area measurement; Catalusis: Kinetics homogeneous acid – base and enzyme catalysis, heterogeneous, negative catalysis and inhibition. Effect of pH and temperature on enzyme catalysis. Effect of temperature on surface reaction promoters and poisons. 

UNIT – III (COMPELX REACTIONS) 

Kinetics of Complex Reactions: Reversible (first order in both directions), concurrent, consecutive reactions. Unimolecular gas reactions (Lindmann theory), steady-state approximations, theory of absolute reaction rate and its thermodynamical formulation, temperature dependence of frequency factor, numerical problems.

UNIT IV: Electrochemistry-1

Arrhenius theory of electrolytic dissociation, classification of electrolytes; Hydrolysis of salts, hydrolysis constant, buffer solutions, indicators and theory of acid-base indicators. Migration of ions : transference number and its determination (Hittorf and Moving Boundary methods). Conductance of solutions, variation of molar conductance with concentration (Kohlrusch square root law), Kohlrausch law of independent migration of ions, ionic mobility, hydration of ions, application of conductance measurements (degree of dissociation of weak electrolytes, dissociation constant of weak acids, determination of solubility of sparingly soluble salts, degree of dissociation of water, conductometric titrations).

UNIT – V (ELECTROCHEMISTRY-II)

Theory of strong electrolytes :- Qualitative idea of Debye-Huckel theory of ion-ion interactions, Debye-Huckel limiting law for activity coefficient of ions in electrolyte solution (derivation not required), its modification for concentrated solutions. Debye-Huckel-Onsager (D-H-O) theory of electrolytic conductance : qualitative idea of electrophoretic and relaxation effects, D-H-O equation for conductance of electrolyte solutions, effect of high frequency and high field on conductance. Qualitative idea of electrified interface, electrokinetic effects, derivation of zeta potential

Text Books
1. Physical Chemistry, P. W. Atkins, 6th edition, Oxford Publications 

2. Physical Chemistry, P. C. Rakshit, 5th Edition (1988), 4th Reprint (1997), Sarat Book House, Calcutta.

3. Principles of Physical Chemistry, B. R. Puri, L. R. Sharma, and M. S. Pathania, 37th Edition (1998), Shoban Lal Nagin Chand & Co., Jalandhar.

Further Reading:

1. Physical Chemistry, Robert A. Alberty and Robert J. Silbey

2. Physical Chemistry by Tom Engel & Philip Reid, Benjamin Cummings, 2005.1.

CHE T 314
ANALYTICAL CHEMISTRY


3 credits 
UNIT I (Tools and Data Handling)

Balances, burettes, volumetric flasks, pipettes, calibration of tools, sampling. Errors and Statistics: significant figures, rounding off, accuracy and precision, determinate and indeterminate errors, standard deviation, propagation of errors, confidence limit, test of significance, rejection of a result.

UNIT II (Separation Techniques)

Solvent Extraction: distribution Coefficient, distribution ratio, solvent extraction of metals, multiple batch extraction, counter current distribution. - Chromatographic Techniques: classification, theory of chromatographic separation, distribution coefficient, retention, sorption, efficiency and resolution. - Column, ion exchange, paper, TLC & HPTLC: techniques and application. - Gas Chromatography: retention time or volume, capacity ratio, partition coefficient, theoretical plate and number, separation efficiency and resolution, instrumentation and application.

UNIT III Gravimetic Methods
Theory of indicators, theory of precipitation, co-precipitation, Post-precipitation, theory of purifying the precipitates, Acid Base, redox, complexometric and precipation Titration, Volumetric analysis. 

UNIT – IV Thermal and Radiochemical Techniques:

Thermogravimetry: instrumentation and techniques, TGA curves, DTA and DSC, applications. Radiochemical methods: decay reactions, growth of radioactivity, radiation detectors, tracer techniques.

UNIT V (Electroanalytical Techniques)

Electrogravimetry, coulometry, voltam- metry, polarography, conductometry, instrumentation, techniques and application.

Textbook:

D. C. Harris, Quantitative Chemical Analysis, 4th Ed., W. H. Freeman, 1995

Further reading:

2. G. D.Christian & J. E. O’Reily, Instrumental Analysis, 2nd Ed., Allyn & Balon, 1986.

CHE T 315
POLYMER CHEMISTRY


3 credits

UNIT – I (OrganicPolymers)

Definition of monomers and polymers. Classification of polymers. Different types of processes for polymerization and their mechanisms (ionic, free radical and Ziegler-Natta catalyst). Preparation and uses of some polymers viz., nylons, polyesters, polyvinyl chloride, Teflon, Bakelite, urea and melamineformaldehyde, resins. Natural rubber (isolation, structure and vulcanization). Synthetic elastomers – buna S, butyl rubber and polyurethane. Development of biodegradable polymers viz., polylactic acid and polyhydroxybutyric acid.

UNIT – II (Inorganic Polymers)

Comparison between inorganic and organic polymers. Synthesis, structural aspects and applications of borazine, silicates and silicones.

UNIT – III (Phisical methods inPolymers)

Different schemes of classification of polymers. Molar mass of polymers. Number average and mass, average molar masses. Methods of determining molar mass by osmotic pressure and viscosity measurements.

UNIT – IV (kinetics aspects of polymers)

Kinetics of chain polymerization and copolymerization, degradation of polymers, an introduction to conducting polymers.
UNIT–V (Mechanisms ofPolymerisation)

Types of polymers and polymerisation process, addition polymers, stereo controlled polymers, condensation poymers, radical, ionic and coordination mechanism of polymers : (i) Natural and synthetic rubber (ii) synthetic fibres, polyester, polyamides, Polyacrylartes, and rayons.  (iii) Plastic : Polyolefines and Polyurethanes (iv) Fooming agent plasaticiser (v) Biodegradable polymers. 
Text Books

1. Principles of Polymer Chemistry, Ravve, A. 2nd ed., 2000,
CHE T 316
CHEMISTRY OF MATERIALS


3 credits

UNIT I: NUCLEAR FORCES

Nuclear Radiation, forces in nucleus, nuclear stability, neutron proton ratio and binding energy, packing fraction

UNIT II: NUCLEAR ENERGY

Energy rleasing fission, chain reactions, controlled release of fission energy, use of moderators, energy release in fusion reactions, principle of atomic and hydrogen bombs

UNIT III: NUCLEAR FEULS – URANIUM AND THORIUM

Distribution in nature, production as nuclear fuels, enrichment of uranium, extraction of thorium and uranium from their ores.

UNIT IV: EXTRACTION OF METALS AND NON-METALS

Techniques and application of extraction of elements from their important ores – bauxite, lime stones other ores of the region.

UNIT V CHEMISTRY OF NANO-MATERIALS

Nanoscience – principles, structure determination, photophysical and applications of nano-particles consisting of gold, silver and iron.

Recommended books

1. Essentials of Nuclear Chemistry by H. J. Arnikar

2. Chemistry of Materials by Rao
CHE P 311
CHEMISTRY PRACTICAL – V



3 credits

INORGANIC CHEMISTRY PRACTICAL

1 Chromatographic separation of metal ions

Binary mixture of nickel and cobalt, copper and nickel, zinc and magnesium, iron and copper; aluminium and nickel.

2 Gravimetric estimation of Cations/ Anions.

Estimation of zinc, aluminium and barium given in ore. Chloride, fluoride and sulphate in given sample.

Suggested Book:
1. Vogel Quantitative Analysis
CHE P 312
PRACTICAL






3 credits

ORGANIC CHEMISTRY PRACTICAL

1 Systematic identification of organic compounds. Application of chromatographic and spectroscopic techniques where possible.

A. Monofunctional (aldehyde, ketone, amine, carboxylic acid and amide)

B. Bi –functional (ether and acid, aldehyde and halogen, amine and urea)

2. Preparation of their derivative of above compounds

1. Vogel's Textbook of Practical Organic Chemistry (5th Edition; 2008)
CHE P 313
CHEMISTRY PRACTICAL - VII


3 credits

PHYSICAL CHEMISTRY PRACTICAL

1 Viscosity- composition curve for a binary liqid mixture.

2 Surface tension-composition curve for a binary liquid mixture.

3 Determination of indicator constant- colirometry.

4 Determination of pH of agiven solution using glass-electrode.

5 Beer’s law- determination of concentration of solution by colirometry.

6 Order of reaction of I2/ acetone/ H+ ion.

7 Equuilibrium constant of methyl acetate hydrolysis reaction.

Text Book:

1. Practical Physical Chemistry by Francis William Gray 
CHE T 321
INORGANIC CHEMISTRY – 4


3 credits

UNIT – I (Theories of coordinate bond) 
Valence bond theory and its limitations. Crystal field theory, d- orbital splitting in octahedral and tetrahedral crystal fields. Ligand field splitting (10 Dq) and factors affecting its magnitude, spectrochemical series. Crystal field stabilization energies (CFSE) for (d1 to d10) systems in octahedral and tetrahedral fields.

UNIT – II (MO theory of Transition metal complexes)
Introduction to MO theory of complexs (octahedral  and tetrahedral complexes with sigma bonding only) introduction to  molecular symmetry. 

UNIT – III (Magnetic properties of Transition Metal complexes)

Types of magnetic behaviour, methods of determining magnetic sysceptibility, spin only  formula. L - S and J- J. coupling,  correction and µs and  µeff values, orbital contributions to magnetic moments, applications of magnetic moment data for 3d metal complexes. 
UNIT – IV (Electronic Spectra of Transition Metal Complexes)

Introduction to electronic spectra of transition metal comptese, Orgel diagrams for d1 and d9 configuration, charge transfer and d-d transitions.
UNIT -V (Thermodynamic and Kinetic Aspects of complexes)

A brief outline of thermodynamic stability of metal complexes and  factors affecting the stability, substitution reactions of square planer complex; trans effect. 
Books Recommended

1. “A New Concise Inorganic Chemistry”, J. D. Lee, latest  Edition ELBS, Chapman & Hall, London.

2.  “Basic Inorganic Chemistry”, F. A. Cotton, G. Wilkinson, and Paul L. Gaus, latest Edition, John Wiley & Sons, New York.

3. Principles of inorganic chemistry, B.R. Puri, L.R> Sharma, and M.S. pathania,  latest edition, S. chand & Co. Jalandhar.

CHE T 322
ORGANIC CHEMISTRY – 4


3 credits

UNIT I: (HETEROCYCLIC COMPOUNDS – 1)

Structure, synthesis, properties and reactions of pyrrole, furan, thiophene and pyridine.

UNIT II: (HETEROCYCLIC COMPOUNDS – 2)

Synthesis, preparation, properties and reactions of indole, isoquinoline, quinoline, caffeine.

UNIT III (CHEMISTRY OF DYES)

Relationship between color and structure; synthesis and behavior of malachite green, fluorescein and methyl orange. Structure and synthesis of indigo and allizarine. Chemistry of dyeing.

UNIT IV (INSECTICIDES AND PESTICIDES)
Classifidcation of insecticides, fungicides and herbicides. General Methods of prepration, application of toxicity. Insece attractants and repellents; application of fluorine, bornon, arsenic, phosophorus, mercuric, halo and pyridine compouns as insticides and pesticides.

UNIT V (LEATHER CHEMISTRY)
Tanning – vegetable and mineral tanning – chemistry and processes involved. Factors and physico-chemicals involved; fixation of the tanned dyes. Synthetict tannins: classification, general methods of manufacture and use.

Text Books

1. Tanning processes by Crthmann

2. Vegetable Tanning Materials by Howes

3. Heterocyclic Chemistry by Gilchrist

4. Insecticides, Pesticides and Agro-based Industries by R.C. Palful and K. Goel, R. K. Gupta.
CHE T 323
PHYSICAL CHEMISTRY – 4


3 credits

UNIT – I (Quantum Mechanics ) A review of the black body radiation and the old quantum theory. The wave nature of electron. The Uncertainty Principle. Schrödinger’s wave mechanics. Eigenfunctions and normalizations. Quantum mechanical operators. Expectation value of a physical quantity. Orthogonality of wave functions. The particle in a one dimensional box problem and its solutions. Particle in a three dimensional box. Degeneracy. 

UNIT – II Quantum approach, The hydrogen atom problem. Atomic, orbitals. Orbital quantum numbers and their physical significance. Electron spin. Helium atom and Pauli, Principle. The variation principle.

UNIT – III (Statistical themodynamics) The Boltzmann distribution. Maxwell distribution law for distribution of molecular speeds. The Maxwell-Boltzmann distribution law for the distribution of molecular energies. The partition functions. Thermodynamic quantities from partition functions. The Sackrur-Tetrode equation for molar entropy of monoatomic gases. Rotational and vibrational partition functions. The characteristic temperature. The calculation of Gibbs free energy changes and equilibrium constant in terms of partition functions. 

UNIT – IV (Thermodynamics of Solutions) Partial molal quantities, chemical potential, the Gibbs-Duhem equation, determination of partial molal quantities, variation of chemical potential with temperature and pressure, chemical potential in case of a system of ideal gases, chemical potential of real gases and fugacity, activity and activity coefficient (concept and physical significance), reference and standard states. Variation of fugacity with temperature and pressure, Lewis-Randall rule, thermodynamic functions of mixing (DGmix , DSmix , DVmix , DHmix), ideal solutions and their characteristic properties

UNIT – V  (Phase transformations) Stability of phases - Clapeyron equation - Clasius-Clapeyron equation. Thermodymamics of phase transition; classification of phases - bubbles, cavities and droplets-Kelvin equation

.

Text books

1. “Physical Chemistry”, P. C. Rakshit, 5th Edition (1988), 4th Reprint (1997), Sarat             Book House, Calcutta.
2. “Physical Chemistry”, K. J. Laidler and J. M. Meiser, 3rd Edition (International Edition ,1999), Houghton Mifflin Co., New York.

3. “Physical Chemistry”, I. N. Levine, 4th Edition (International Edition, 1995), Mc Graw-Hill Inc., New York.

4. “Essentials of Nuclear Chemistry” H. J. Arnikar, 4th Edition (1995), New Age International (p) Ltd., Wiley Eastern Ltd., New Delhi. 

CHE T 324:
INTRODUCTION TO CHEMISTRY OF NATURAL PRODUCTS AND PHARMACOGNOSY






CREDITS: 3
UNIT 1: Natural Products Chemistry – 1
Secondary metabolites: Definition and examples; terpenes – isoprene rule; mono terpenes – structure of geraneol, limonene, alpha-pinene and camphor; sesquiterpenes: longfolene; diterpenes: abietic acid, taxol; vitamin A and its role in vision; steroids: cholesterol; steroid hormones: testosterone and estrone; vitamin D3 (only structure and functional groups; biological role and applications; details of structure elucidation, synthesis and spectroscopic characteristics is not required)

UNIT 2: Natural Products Chemistry - 2

Alkaloids: Occurance and biological role. Classification of alkaloids on the basis of amino acid origin. Structure and biological role of nicotine, cocaine, quinine, reserpine, vincristine, morphine, caffeine, papavarine, hyocimine. strychnine, lysergic acid.

UNIT 3: Antibiotics

Antibiotics: isolation, structure and biological role of penicillin, cephalosporin, chloramphinicol, auromycin, streptomycin.

UNIT 4: Pharmacognacy -1

Ethanobotanical survey methods; introduction to ayurveda, pharmacopia; plants as source of drugs; Indian medicinal plants and uses - Tulasi, Neem, Pili, Mango, Sarpagandhi, Gulbakavali, Shyma Haldi, Vanchana, Safed Musli, Aswagandha, Satavar, Pipalendi, Digitalis, Senna, Clove, Cardamom, Plantago, Artemisia annua, Coleus forskoli, Aloe

Patal Kumhda, Banpyaz.

UNIT 5: Pharmacognocy -2
Anticancer agents, cardiac drugs, antimalarials, antihypertensive agents.

1. Organic Chemistry by I. L. Finar Vol. II – 5th Edition

2. Natural Products by N. R. Krishnaswamy 1. Pharmaceutical Analysis – Modern Methods – Part A, Part B, James

W. Munson – 2001.

3. Chromatographic Analysis of Pharmaceuticals, John A. Adamovics, 2nd Edition.

4. Identification of Drugs and Pharmaceutical Formulations by Thin Layer

Chromatography – P. D. Sethi, Dilip Charegaonkar, 2nd Edition.

5. Pharmacognosy by G.E. Trease, W.C. Evans, ELBS.

6. Pharmacognosy by Varro E.Tyler, Lynn. R.Brady, James E.Robbers.

7. Text Book of Pharmacognosy by T.E. Wallis, CBS Pub. Delhi.

8. Indian Medicinal Plants by Kirthikar, Basu.

9. Indian Meteria Medica by K.M. Nalkarni

10. Pharmacographia Indica by W.Dymock.

11. Clinical application of Ayurvedic remedies and a list of Ayurvedic preparations, written by a panel of Vaidyas

13. Baidyanth Book of Ayurvedic Knowledge.

CHE T 325
THEORETICAL AND COMPUTATIONAL CHEMISTRY


3credits 

UNIT – I () 

UNIT – II () 

UNIT – III () 

UNIT – IV ()

CHE T 326
APPLICATIONS OF SPECTROSCOPY


3 credits

UNIT – I (Molecular Spectrosopy) 

Molecular Spectroscopy : Emission and absorption spectra. Transition probabilities and selection rules. Pure rotational spectra. Diatomic molecules. Rigid rotor model. Linear triatomic molecules. Vibrationalrotational spectra. Diatomic molecules. Harmonic oscillator-rigid rotor approximation. Anharmonicity effect. Normal modes of vibration. Infrared and Raman spectra of linear and bent AB2 molecules. Characteristic group frequencies. Electronic spectra of diatomic molecules. Vibrational structure. Franck-Condon principle. 

UNIT – II (Flame Emmission Spectrosopy) 

Instrumentation: sources, monochromators, detectors. - Flame spectrometry: flame emission, AAS, ICP, instrumentation and application. 

UNIT – III (Nuclear Magentic Spectrosopy) 

Magnetic Resonance Spectroscopy : Nuclear Magnetic Resonance spectroscopy. Chemical shifts. Spinspin splittings. Relaxation times. Electron Spin Resonance. Nuclear hyperfine splittings.
UNIT – IV (Introduction to spectroscopic identification of organic molecules)
UV- Visible spectroscopy Infrared spectroscopy and Mass spectrometry, 
UNIT – V (Introduction to spectroscopic identification of organic molecules – 2) 

NMR spectroscopy

Text Books

1. Spectrometric identification of Organic Compounds, Robert. M. Silverstein et al,

7th Edition, 1981.

2. Instrumental Methods of Chemical Analysis – B. K. Sharma - 9th Edition.
3.Organic Spectroscopy – William Kemp, 3rd Edition.
4. Molecular Spectroscopy, Banwell

5. Introduction to Molecular Spectroscopy by G. M. Barrow

6. Physical Methods in Chemistry, R. S. Drago
CHE P 321 INORGANIC CHEMISTRY PRACTICAL - II

3 credits

1. Prepration of cooordination compounds. 

(a)Tetraaammine copper (II) sulphate

(b) potassium trioxalatochromate (III)

(c) potassium trioxalatoferrate (III)

(d) Sodium hexanitritocabaltate (III)

(e) Prussin blue

2. Spectral and magnetic characterization of compounds

CHE P 322  Organic chemistry Practical – II



3 Credits

1. Prepration of the following  compounds.

Sulphanilic acid, dibenzal acetone, methyl orange, aspirin. M – dinitrobenzene from benzene, synthesis of azlactone, phthalimide,

Identification of organic functional groups by I.R. spectroscopy.
CHE P 323 PHYSICAL CHEMISTRY PRACTICAL - II

CREDITS: 3

1. Dissociation constants of weak acids, base.

2. Conductometric titration: acid-base

3. Potentiometric titration: acid-base.

4. Determination of relative strengths of two acids by studying the kinetics of acid –catalysed ester hydrolysis.

5. Kinetics of enzymation reaction (starch-amylase system).
