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Scheme of Marks
M. Sc. Chemistry

(w.e.f. 2016 and onwards)

PRACTICAL - 1. Inorganic
2. Organic
3. Physical

13 o

7]
5]

=100

SEMESTER — I

Compulsory/Optional Paper Title Code Max. Marks

(MCH)

Compulsory INORGANIC CHEMISTRY 401 85+ 15(CCE) = 100
| Compulsory ORGANIC CHEMISTRY 402 85+ 15(CCE) = 100
| Compulsory PHYSICAL CHEMISTRY 403 85+ 15(CCE) = 100
| Compulsory GROUP THEORY & 404 85+ 15(CCE) = 100

SPECTROSCOPY 1
| For Students Without | MATHEMATICS FOR 405(a) | 85+ 15(CCE) = 100

Mathematics in B.Sc. CHEMISTS
For Students Without | BIOLOGY FOR CHEMISTS 405(b) | 85+ 15(CCE) =100
Riology in B.Sc.

o PRACTICAL - 1. Inorganic 33 L
2. Organic 33
3. Physical 34
=100
o Total 600
M. Se. Chemistry
SEMESTER 11 %
7'(_"iompulsory/()ptional Paper Title Code Max. Marks
(MCH)

' Compulsory INORGANIC CHEMISTRY 406 85+ 15(CCE) = 100
Compulsory ORGANIC CHEMISTRY 407 85+ 15(CCE) = 100
Compulsory PHYSICAL CHEMISTRY 408 85+ 15(CCE) = 100
Compulsory SPECTROSCOPY Il & 409 85+ 15(CCE) =100 |

DIFFRACTION METHODS
| Compulsory COMPUTER FOR CHEMISTS 410 85+ 15(CCE) = 100

Total
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DE\’I AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER — I)
o T (Code-MCH-401 )
Optional : Compulsory
2 100
Paper -1 : Inorganic Chemistry

| Unit —1

Stereochemistry and Bonding in Main Group Compounds : VSEPR, Walsh diagram
(triatomic and penta-atomic molecules), dr-p bond, Bent rule and energetics of
hybridization, some simple reactions of covalently bonded molecules.

[T

Metal-Ligand Equilibrium in Solution

Stepwise and overall formation constants and their interaction, trends in stepwise
constant, factors affecting the stability of metal complexes with reference to the nature of
metal ion and ligand. Chelate effect and its thermodynamic origin, determination of
binary formation constants by potentiometry and spectrophotometry.

Unit — 1

Reaction Mechanism of Transition Metal Complexes

Energy profile of a reaction, reactivity of metal complex, inert and labile complexes,
kinetic application of valence bond and crystal field theories, kinetics of octahedral
substitution, acid hydrolysis, factors affecting acid hydrolysis, base hydrolysis, conjugate
base mechanism, direct and indirect evidences in favour of conjugate mechanism, anion
reactions, reactions without metal ligand bond cleavage. Substitution reactions in square
planar complexes, the trans effect, mechanism of the substitution reaction. Redox
reaction, electron transfer reactions, mechanism of one electron transfer reactions, outer
sphere type reactions, cross reactions and Marcus-Hush theory, inner sphere type
reactions. .

Unit -1V

Metal-Ligand bonding
Limitation of crystal field theory, molecular orbital theory for bonding in octahedral,
tetrahedral and square planar complexes, n-bonding and molecular orbital theory.

nit -V

numbers, E and C equation; applications of HSAB concept.

HSAB Theory
Classification of acids and bases as hard and soft; HSAB principle, theoretical basis of
hardness and softness; Lewis-acid base reactivity approximation; donor and acceptor

Books Suggested :

I. Advanced

Z. Inorganic

3. Chemistry of the Elements. N.N. Greenwood and A. Earnshow, Pergamon.

4. Inorganic

Inorganic Chemistry, F.A. Cotton and Wilkinson. John Wiley.
Chemistry, J.E. Huhey, Harpes & Row. e o TR

A

Electronic Spectroscopy, A.B.P. Lever, Elsevier.

5. Magnetiochemistry, R.1. Carlin, Springer Verlag.
6. Comprehensive Coordination Chemistry eds., G. Wilkinson, R.D. Gillars and J A Mec-

Cleverty,Pergamon.
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER - 1)

Paper No. : 11 (Code- MCH-402)
Compulsory / Optional : Compulsory
Max. Marks : 100

Paper — 11 : Organic Chemistry

Unit—1 Nature of Bonding in Organic Molecules

Delocalized  chemical  bonding-conjugation,  cross  conjugation,  resonance,
hyperconjugation, bonding in fullerenes, tautomerism. Aromaticity in benzenoid and
non-benzenoid compounds, alternate and non-alternate hydrocarbons. Huckel's rule,
energy level of m-molecular orbitals, annulenes, anti-aromaticity, homo-aromaticity,
PMO  approach. Bonds weaker than covalent-addition compounds, crown ether
complexes and cryptands, inclusion compound, catenanes and rotaxanes.

Unit — 11 Stereochemistry

Strain due to unavoidable crowding, Elements of symmetry, chirality, molecules
with more than one chiral center, threo and erythro isomers, methods of resolution,
optical purity, enantiotopic and diastereotopic atoms, groups and faces,
stereospecific and stereoselective synthesis, Asymmetric synthesis. Optical activity in
the absence of chiral carbon (biphenyls, allenes and spirane) chirallity due to helical
shape. Stereochemistry ofthe compounds containing nitrogen, sulphur and phosphorus.

Umt —IIT | Conformational analysis and linear free energy relationship

Conformational analysis of cycloalkanes, decalines, effect of conformation on reactivity,
conformation of sugars. '

Generation, structure, stability and reactivity of carbocations, carbanions, frcc‘lradlcalq
carbenes and nitrenes. The Hammett equation and linear free energy relatmmhlp,
substituents and reaction constants, Taft equation. 4

Unit — 1V Reaction Mechanism : Structure and Reactivity

Type of mechanisms, types of reactions, thermodynamic and kinetic requirements,
kinetic and thermodynamic control, Hammond's postulate, Curtir-Hammett principle.
Potential energy diagrams, transition states and intermediates, methods of determining
mechanisms, isotopes effects.

Unit -V Aliphatic Nucleophilic Substitution

The SN°, SN' mixed SN' and SN’ and SET mechanism. The neighboring group
mechanism, neighboring group participation by p and s bonds, anchimeric assistance.
Classical and nonclassical carbocations, phenonium ions, norbornyl systems, common
carbocation rednangememe Application of NMR spectroscopy in the detection of
carbocations. The SN' mechanism. Nucleophilic substitution at an allylic, aliphatic
trigonal and a vinylic carbon. Reactivity effects of substrate structure, attacking
nucleophile, leaving group and reaction medium, phase transfer catalysis aid ﬁmﬁﬁmd

ambident nucleophile, regioselectivity.
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rfooks Suggested :

i. Advanced Organic Chemistry-Reactions, Mechanism and Structure, Jerry March, John Wiley.

7. Advanced Organic Chemistry, F.A. Carey and R.J. Sunderg, Plenum.
3. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman.

4. Structure and Mechanism in Organic Chemistry, C.K. Ingold, Comell University Press.

5. Organic Chemistry, R.T. Morrison and R.N. Boyd, Prentice-Hall.
6. Modern Organic Reactions, H.O. House, Benjamin.

7. Principles of Organic Synthesis, R.0.C. Norman and J.M. Coxon, Blackie Academic &

Professional.

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

9. Pericyclic Reactions, S.M. Mukherji, Macmillan, India
10. Stereochemistry of Organic Compounds, D.Nasipuri, New Age International.
11. Stereochemistry of Organic Compounds, P.S. Kalsi, New Age International.
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DEVI AHILYA VISHWAVIDYALAYA, INDORE

M.Sc. CHEMISTRY (SEMESTER — 1)

Paper No. - 1T (Code- MCH-403)
C'ompulsory /Optional : Compulsory
Max. Marks - 100

Paper — 111 : Physical Chemistry

;lml o | Introduction to Exact Quantum Mechanical Results

Schrodinger equation and the postulates of quantum mechanics. Discussion of solutions
of the Schridinger equation to some model systems viz., particle in a box, the harmonic
oscillator, the rigid rotor, the hydrogen atom and helium atom.

Unit — 11 Approximate Methods

The variation theorem, linear variation principle. Perturbation theory (First order and
nondegenerate). Applications of variation method and perturbation theory to the Helium
atom.

Molecular Orbital Theory

Huckel theory of conjugated systems bond and charge density calculations. Applications
to ethylene, butadiene, cyclopropenyl radical cyclobutadiene etc. Introduction to
extended Huckel theory.

mt — ]Il Angular Momentum

Ordinary angular momentum, generalized angular momentum, cigen functions for
angular momentum, eigen values of angular momentum operator using ladder operators
addition of angular momenta, spin, anti-symmetry and Pauli exclusion principle.

ll_mt —1v | Classical Thermodynamics

Brief resume of concepts of laws of themlodynamlcs free energy, chemical potential
and entropies. Partial molar free energy, partlal molar volume and partial molar heat
content and their significance. Determinations of these quantities. Concept of
fugacity and determination of fugacity. Non-ideal systems : Excess function s for non-
ideal solutions. Activity, activity coefficient, Debye Huckel theory for activity
coefficient of electrolytic solutions; determination of activity and activity coefficients;
jonic strength. Application of phase rule to three component systems; second
order phase transitions.

Uinit -V Statistical Thermodynamics

Concept of distribution, thermodynamic probability and most probable distribution.
Fnsemble averaging, postulates of ensemble averaging. Canonical, grand canonical
and micro-canonical ensembles, corresponding distribution laws (using Lagrange's
method of undetermined multipliers).  Partition functions-translation, rotational,
vibrational and  electronic partition functions, ~Calculation of *thn‘noﬁdmnu,
properties in  terms of partition. Application of partition functions. Fermi-Dirac
Statistics, distribution law and applications to metal. Bose-Einstein statistics distribution
Law and application to helium.
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Wi Chnemmsery. POW. Atkins, ELBS.

readacnon o Quantum Chemistry, A.K. Chandra, Tata Mc Graw Hill.

“wasmezm Chemistry, Ira N. Ievine, Prentice Hall.

~~ulson's Valence, R. Mc Ween y, ELBS.

(hemical Kinetics. K. I. Laidler, McGraw-Hill.

Kinetics and Mechanism of Chemical Transformation J.Rajaraman and J. Kuriacose, Mc Millan.
Micelles. Theoretical and Applied Aspects, V. MOraoi, Plenum.

Modern Electrochemistry Vol. 1 and Vol. 11 1.0.M. Bockris and A.K.N. Reddy, Planum.
Introduction to Polymer Science, V.R. Gowarikar, N.V. Vishwanathan and J. Sridhar, Wiley

Fastern.

10. Introduction to Quantum Chemistry-R.K. Prasad, New Age Publication.

(Ip/

e WOHMYY RO

b
o

; NV
= monrd b s\
7 -_/ o3 f—C?*-’w’ 12 S A V)G‘/ v P

. a\ud

O




Paper No.

DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER — 1)
IV (Code-MCH-404)

‘ompulsory / Optional : Compulsory

Max. Marks

: 100
Paper — 1V : Group Theory & Spectroscopy |

Unit —1

Symmetry and Group theory in Chemistry i

Symmetry elements and symmetry operation, definition of group, subgroup. Conjugacy
relation and classes. Point symmetry group. Schonfilies symbols, representations of
groups by matrices (representation for the C,, C,» Copr Dy group to be worked out
explicity). Character of a representation. The great orthogonality theorem (without proof)
and its importance. Character tables and their use; spectroscopy. Derivation of character

table for C,, and C,, point group Symmetry aspects of molecular vibrations of H,O

molecule.

Microwave Spectroscopy

Classification of molecules, rigid rotor model, effect of isotopic substitution on the
transition frequencies, intensities, non-rigid rotor. Stark effect, nuclear and electron spin
interaction and effect of external field. Applications.

Infrared Spectroscopy

Review of linear harmonic oscillator, vibrational energies of diatomic molecules, zero
point energy, force constant and bond strengths; anharmonicity, Morse potential energy
diagram, vibration-rotation spectroscopy. P.Q.R. branches, Breakdown of Oppenheimer
approximation; vibrations of polyatomic molecules. Selection rules, normal modes of
vibration, group frequencies, overtones, hot bands, factors affecting the band positions
and intensities, far IR region, metal ligand vibrations, normal co-ordinate analysis.

Raman Spectroscopy

(Classical and quantum theories of Raman effect. Pure rotational, vibrational and
vibrational-rotational Raman spectra, selection rules, mutual exclusion principle,
Resonance Raman spectroscopy, coherent anti stokes Raman spectroscopy (CARS).

Unit — 11
Unit — 111
Unit — TV
Ul.]it -V

Electronic Spectroscopy

Molecular Spectroscopy

Energy levels, molecular orbitals, vibronic transitions, vibrational progressions and
geometry of the excited states, Franck-Condon principle, electronic spectra of polyatomic
molecules. Emission spectra; radio-active and non-radioactive decay, internal conversion,
spectra of transition metal complexes, charge-transfer spectra. ‘

Photoelectron Spectroscopy o o
Basic principles; photo-electric  effect, jonization process, Koopman's theorem.

Photoelectron spectra of simple molecules, ESCA, chemical information from ESCA.
Auger electron spectroscopy-basic idea.
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_eoks suggested:
. Modern Spectroscopy, J.M. Hollas, John Viley.

2. Applied Electron Spectroscopy for chemical analysis d. H. Windawi and F.L. Ho, Wiley
Interscience.

3. NMR, NQR, EPR and Mossbauer Spectroscopy in Inorganic Chemistry, R.V. Parish, Ellis
Harwood. '
Physical Methods in Chemistry, R.S. Drago, Saunders College.

5. Chemical Applications of Group Theory, F.A. Cotton.

6. Introduction to Molecular Spectroscopy, G.M. Barrow, Mc Graw Hill.

7. Basic Principles of Spectroscopy, R. Chang, Mc Graw Hill.

8. Theory and Application of UV Spectroscopy, H.H. Jaffe and M. Orchin, IBH- Oxford.

9. Introduction to Photoelectron Spectroscopy, P.K. Ghosh, John Wiley.

10. Introduction to Magnetic Resonance. A Carrington and A.D. Maclachalan, Harper
& Row. \,\
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER - 1)

Paper No. -V [Code-405(a) |
Compulsory / Optional : Compulsory
Max. Marks : 100

Paper — V : (a) Mathematics For Chemists

(For students without Mathematics in B.Sc.)

]1;,_“ . Vectors

Vectors, dot, cross and ftriple products etc. gradient, divergence and curl, Vector
Calculus.

Matrix Algebra

Addition and multiplication; inverse, adjoint and transpose of matrices.

Unit — 11 Differential Calculus

Functions, continuity and differentiability, rules for differentiation, applications of
differential calculus including maxima and minima (examples related to maximally
populated rotational energy levels, Bohr's radius and most probable velocity from

Maxwell's distribution etc.).

Unit — IIT | Integral Calculus
Basic rules for integration, integration by parts, partial fractions and substitution.
Reduction formulae, applications of integral calculus.
Functions of several variables, partial differentiation, co-ordinate transformations (e.g.
Cartesian to spherical polar).

Unit — IV | Elementary Differential equations

First-order and first degree differential equdtions, homogenous, exact and linear
equations. Applications to chemical kinetics, secular equilibria, quantum chemistry etc.
second order differential equation and their solutions.

Umt —V Permutation and Probability .
Permutations and combinations, probability and probability theorems average, variance
root means square deviation examples from the kinetic theory of gases etc., fitting

(including least squares fit etc with a general polynomial fit).

Books suggested
The chemistry Mathematics Book, E.Steiner, Oxford University Press.
Mathematics for chemistry, Doggett and Suiclific, Logman.
Mathematical for Physical Chemistry : F. Daniels, Mc. Graw Hill.
Chemical Mathematics D.M. Hirst, Longman. . “‘~%’f
Applied Mathematics for Physical Chemistry, J.R. Barante, Prentice Hall.
Basic Mathematics for Chemists, Tebbutt, Wiley
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Paper No.

DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER - I)
V [Code-405(b) |

Compulsory / Optional : Compulsory

Max. Marks

2100
Paper — V : (b) Biology For Chemists

(For students without Biology in B.Sc.)

Cell Structure and Functions

Structure prokaryotic and eukaryotic cells, intracellular organelles and their functions,
comparison of plant and animal cells. Overview and their functions, comparison of plant
and animal cells. Overview of metabolic processes-catabolism and anabolism. ATP - the
biological energy currency. Origin of life-unique properties of carbon chemical evolution
and rise of living systems. Introduction to bio-molecules, building blocks of bio-
macromolecules.

Carbohydrates

Conformation of monosaccharides, structure and functions of important derivatives of
mono-saccharides like glycosides, deoxy sugars, myoinositol, amino sugars. N-
acetylmuramic acid, sialic acid, disaccharides and polysaccharides. Structural
polysaccharides cellulose and chitin. Storage polysaccharides-starch and glycogen.
Structure and biological function of glucosaminoglycans of mucopolysaccharides.
Carbohydrates of glycoporteins and glycolipids. Role of sugars in biological recognition.
Blood group substances. Ascorbic acid.

Lipid

Fatty acids, essential fatty acids, structure and function of triacylglycerols,
glycerophospholipids,  sphingolipids, cholesterol, bile acids, prostaglandins.
Liproproteins-composition and function, role in atherosclerosis. Properties of lipid
aggregates-micelles, bilayers, liposomes and their possible biological functions.
Biological membranes. Fluid mosaic model of membrane structure. Lipid metabolism-

B-oxidation of fatty acids.

Amino-acids, Peptides and Proteins

Chemical and enzymatic hydrolysis of proteins to peptides, amino acid sequencing.
Secondary structure of proteins. Force responsible for holding of secondary structures. o-
helix, p-sheets, super secondary structure, triple helix structure of collagen. Tertiary
structure of protein-folding and domain structure. Quaternary structure. Amino acid
metabolism-degradation and biosynthesis of amino acids, sequence determination :
chemical / enzymatic / mass spectral, racemization /detection. Chemistry of oxytiRgisy and
tryptophan releasing hormone (TRH). -

Unit —
”Unit — 11
7lﬂJ’nit — 111
Unit — 1V
 Unit -V

Nucleic Acids

Purine and pyrimidine bases of nucleic acids, base pairing via H-bonding. Structure of
ribonucleic acids (RNA) and deoxyribonucleic acid (DNA), double helix model of
DNA and forces responsible for holding it. Chemical and enzymatic hydrolysis of

: ".H \ Yo
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~Tnucleic acids. The chemical basis for heredity, an overview of replication of DNA,
transcription, translation and genetic code. Chemical synthesis of mono and

trinucleoside.

Books suggested :
i. Principles of Biochemistry, A.L. Lehninger, Worth Publishers.

2. Biochemistry, L. Stryer, W.H. Freeman.
3. Biochemistry, J. David Rawan, Neil Patterson.

4. Biochemistry, Voet and Voet, John Wiley.
5. Outlines of Biochemistry E.E. Conn and P.K. Stumpf, John Wiley.
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
M. Sc. CHEMISTRY PRACTICALS (SEMESTER -1)

Practical examination shall be conducted separately for each branch : (Duration : 6-8 hrs in

each branch).

Inorganic Chemistry

Qualitative & Quantitative Analysis 12
Chromatography 06
Preparation 06
Record ' 04
Viva Voce 05

Total : 33

Qualitative Analysis :
(a) Analysis of Less common metal ions : W, Mo, Se, Ti, Zr, Ce, V, etc. (Two metal ion in

cationic / anionic forms).
(b) Analysis of Insoluble residue : Oxides, sulphates & halides.

Ouantitative Analysis : Separation & estimation of two metal ions viz., Cu — Zn, Fe — Mg, Ni — Zn,
etc. involving volumetric & gravimetric methods.

Chromatography: Separation, identification & determination of cations & anions by Paper
Chromatography.

Preparations : Preparation of selected inorganic complexes, their analysis, test & characterization by
spectral techniques (may be).

(1) VO (acac),.

(2) Ni (acac),.

(3) [Co(NH3)6]Cls.

(4) NH4[Cr (NH3)2(SCN)4] ... Reinecke’s salt.

(5) Prussian Blue ; Turnbull’s Blue.

(6) Oxalate complexes of Chromium (I11) & Copper (11).

‘%\\bu-\ ‘ r\\b%
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Organic Chemistry
Oualitative Analysis 12
Organic Synthesis 12
Record 04
Viva-Voce 05
Total : 33

Oualitative Analysis : Separation, purification & identification of compounds of ternary mixture
(solid or solid + liquid) using TLC & columns chromatography, chemical tests. IR spectra to be used

for functional group identification.

Organic Synthesis :
Acetylation, Nitration, Halogenation, Oxidation, Reduction, Polymerization.

Physical Chemistry
Any one Experiment / Exercise from Section — A 12
Any one Experiment / Exercise from Section — B 13
Record 04
Viva-Voce 05
Total : 34
Section — A

Error Analysis & Statistical Data Analysis
Frrors. types of errors, minimization of errors distribution curves precision, accuracy & combination;

statistical treatment for error analysis, student’s t-test, null hypothesis, rejection criteria. F & Q — test;
linear regression analysis, curve fitting. Calibration of volumetric apparatus : Burette, pipette &

standard flask.

Adsorption : To study surface tension — concentration relationship for solutions (Gibb’s equation).

Phase Equilibria :
(i) Determination of congruent composition & temperature of a binary system (e.g.,
diphenylamine — benzophenone system).
(ii) Determination of glass transition temperature of given salt (e.g., CaCly) conductometrically.
(iii)To construct the phase diagram for three component system (e.g., chloroform — acetic acid —

water).

A |
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Section — B
C hemical Kinetics :

(i) Determination of the effect of (a) Change of temperature (b) Change of concentration of
reactant & catalyst & (c) lonic strength of the media on the velocity constant of hydrolysis of
an ester / ionic reaction.

(ii) Determination of the velocity constant of hydrolysis of an ester / ionic reaction in micellar
media.

(iii)Determination of the velocity constant for the oxidation of iodide ions by hydrogen peroxide.
Study the kinetics as an iodine clock reaction.

(iv)Flowing clock reactions (Ref : Experiments in Physical Chemistry by Showmaker).

(v) Determination of the primary salt effect on the kinetics of ionic reaction & testing of the
Bronsted relationship (iodide ion is oxidized by persulphate ion).

Solution:

(i) Determination of molecular weight of non — volatile & electrolyte / electrolyte by cryoscopic
method & to determine the activity coefficient of an electrolyte.

(ii) Determination of the degree of dissociation of weak electrolyte & to study the deviation from
ideal behavior that occurs with a strong electrolyte.

Books Suggested
1. Vogel’s Textbook of Quantitative Analysis, revised, J. Bassett, R.C. Denney, G.H.
Jeffery and J. Mendham, ELBS.
2. Synthesis and Characterization of Inorganic Compounds, W.L. Jolly. Prentice Hall.
3. Experiments and Techniques in Organic Chemistry, D.P. Pasto, C. Johnson and
M. Miller, Prentice Hall.
4. Macroscale and Microscale Organic Experiments, K.L. Williamson, D.C. Health.
5. Systematic Qualitative Organic Analysis, H. Middleton, Adward Arnold.
6. Handbook of Organic Analysis-qualitative and Quantltatwe H. Clark, Adward Arnold.
7.Vogel's Textbook of Practical Organic Chemistry, A.R. Tatchell, John Wiley.
8. Practical Physical Chemistry, A.M. James and F.E. Prichard, Longman.
9. Findley’s Practical Physical chemistry, B.P. Levitt, Longman.
10. Experimental Physical Chemistry, R.C. Das and B. Behera, Tata McGraw Hill.
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Paper No.

DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER - II)
: 1 (Code-MCH-406 )

Compulsory /Optional : Compulsory

Max. Marks

2100
Paper — 1 : Inorganic Chemistry

Unit—1 Electronic Spectral Studies of Transition Metal Complexes :
Spectroscopic ground states, correlation. Orgel and Tanabe-Sugano diagrams for
transition metal complexes (d'-d’ states), Selection rule for electronic spectroscopy.
Intensity of various type electronic transitions. Calculations of 10Dg, B and p
parameters, charge transfer spectra.

Unit — 11 Magnetic Properties of Transition Metal Complexes
Anomalous magnetic moments, Quenching of Orbital contribution. Orbital contribution
to magnetic moment, magnetic exchange coupling and spin crossover.

Unit— I | Metal n-Complexes
Metal carbonyl, structure and bonding, vibrational spectra of metal carbonyls for bonding
and structural elucidation, important reactions of metal carbonyls; preparation, bonding
structure and important reaction of transition metal nitrosyl, dinitrogen and dioxygen
complexes; tertiary phosphine as ligand.

Unit -1V Metal-Clusters
Higher boranes, carboranes, metalloboranes and metallo-carboranes compounds with
metal-metal multiple bonds.

Unit =V Optical Rotatory Dispersion and Circular Dichroism

Linearly and circularly polarized lights; optical rotatory power and circular birefringence,
elipticity and circular dichroism; ORD and Cotton effect, Faraday and Kerr effects;
Assignment of electronic transitions; applications of ORD and CD for the determination
of (i) absolute configuration of complexes and (ii) isomerism due to non-planarity of
chelate rings.

Quenera
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fooks Suggested :

. Advanced Inorganic Chemistry, F.A. Cotton and Wilkinson, John Wiley.

. Inorganic Chemistry, J.LE. Huheey, Harpes & Row.

Chemistry of the Elements. N.N. Greenwood and A. Earnshow, Pergamon.

Inorganic Electronic Spectroscopy, A.B.P. Lever, Elsevier.

Magnetiochemistry, R.1. Carlin, Springer Verlag.

6. Comprehensive Coordiantion Chemistry eds., G. Wilkinson, R.D. Gillars and J.A. Mc Cleverty,

L T S R

Pergamon.
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.S¢. CHEMISTRY (SEMESTER - II)

Paper No. : I (Code-MCH-407)
Compulsory /Optional : Compulsory
Max. Marks : 100

Paper —II : Organic Chemistry

{Init T Aromatic Electrophilic Substitution

The arenium ion mechanism, orientation and reactivity, energy profile diagrams. The
ortho/para ratio, ipso attack, orientation in other ring systems. Quantitative treatment of
reactivity in substrates and electrophiles. Diazonium coupling, Vilsmeir reaction,
Gatterman-Koch reaction.

Aromatic Nucleophilic Substitution

The SNAr SNl, benzyne and SN! mechanism, Reactivity effect of substrate structure,
leaving group and attacking nucleophile. The Von Richter, Sommelet-Hauser, and
Smiles rearrangements.

Unit —11 Free Radical Reactions
Types of free radical reactions, free radical substitution mechanism, mechanism at an
aromatic substrate, neighbouring group assistance. Reactivity for aliphatic and aromatic
substrates at a bridgehead. Reactivity in the attacking radicals. The effect of solvents on
reactivity. Allylic halogenation (NBS), oxidation of aldehydes to carboxylic acids, auto-
oxidation, coupling of alkynes and arylation of aromatic compounds by diazonium salts,
Sandmeyer reaction. Free radical rearrangement. Hunsdiecker reaction.

Unit —III | Addition Reactions

Mechanistic and stereochemical aspects of addition reactions involving electrophiles,
nucleophiles and free radicals, regio- and chemo-selectivity, orientation and reactivity.
Addition to cyclopropane ring. Hydrogenation of double and triple bonds,
hydrogenation of aromatic rings. Hydroboration, Michael reaction, sharpless
asymmetric epoxidation.

Unit — 1V | Addition to Carbon-Hetero Multiple bonds

Mechanism of metal hydride reduction of saturated and unsaturated carbonyl compounds,
acid esters and nitriles. Addition of Grignard reagents, organozinc and organolithium
reagents to carbonyl and unsaturated carbonyl compounds. Wittig reaction. Mechanism
of condensation reactions involving enolates-Aldol, Knoevenagel, Claisen, Mannich,
Benzoin, Perkin and Stobbe reactions. Hydrolysis of esters and amides, ammonol ysis of
esters.

T

EpE

i

Elimination Reactions L Rt

The E,, Ey and E;cB mechanisms and their spectrum. Orientation of the double bond.
Reactivity-effects of substrate structures, attacking base, the leaving group and the
medium. Mechanism and orientation in pyrolytic elimination.

5 ~a- 20l 6
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" [ Pericyclic Reactions

- Molecular orbital symmetry, Frontier orbitals of ethylene, 1,3-butadiene, 1,3,5-hexatriene

and allyl system. Classification of periycyclic reactions. Woodward-Hoffmann
correlation diagrams. FMO and PMO approach. Electrocyclic reactions-conrotatory and
disrotatory motions, 4n 4n+2 and allyl systems. Cycloadditions-antarafacial and
suprafacial additions, 4n and 4n+2 systems, 2+2 addition of ketenes, 1,3 dipolar
cycloadditions and cheleotrpic reactions. Sigmatropic rearrangements-suprafacial and
antarafacial shifts of H, sigmatropic involving carbon moieties, 3,3- and 5,5-sigmatropic
rearrangements. Claisen, Cope and aza-Cope rearrangements. Fluxional tautomerism.

Ene reaction.

Books Suggested :

R - N T N U P

0.
10.
11.

Advanced Organic Chemistry-Reactions, Mechanism and Structure, Jerry March, John Wiley.
Advanced Organic Chemistry, F.A. Carey and R.J. Sunderg, Plenum.

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

Structure and Mechanism in Organic Chemistry, C.K. Ingold, Comell University Press.
Organic Chemistry, R.T. Morrison and R.N. Boyd, Prentice-Hall.

Modern Organic Reactions, H.O. House, Benjamin.

Principles of Organic Synthesis, R.0.C. Norman and J.M. Coxon, Blackie Academic & Professional.
Reaction Mechanism in Organic C hemistry, S.M. Mukherji and S.P. Singh, Macmillan,
Pericyclic Reactions, S.M. Mukherji, Macmillan, India

Stereochemistry of Organic Compounds, D.Nasipuri, New Age International.
Stereochemisty of Organic Compounds, P.S. Kalsi, New A ge International.
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Se. CHEMISTRY (SEMESTER — I1)

Paper No. : HI (Code- MCH-408)
Compulsory /Optional : Compulsory
Max. Marks 100

Paper — 111 : Physical Chemistry

Unit — 1 Chemical Dynamics

Methods of determining rate laws, collision theory of reaction rates, steric factor,
activated complex theory, Arrhenius equation and the activated complex theory; ionic
reactions, kinetic salt effects, steady state kinetics, kinetic and thermodynamic control of
reactions, treatment of unimolecular reactions. Dynamic chain (hydrogen-bromine
reaction, pyrolysis of acetaldehyde, decomposition of ethane), photochemical (hydrogen-
bromine and hydrogen-chlorine reactions) and homogenous catalysis, kinetics of enzyme
reactions, general features of fast reactions, study of fast reactions by flow method,
relaxation method, flash photolysis and the nuclear magnetic resonance method,
dynamics of unimolecular reactions (Lindemann Hinshelwood and Rice-Ramsperger-
Kassel- Marcus (RRKM) theories for unimolecular reactions).

Unit — 11 Surface Chemistry

Adsorption

Surface tension, capillary action, pressure difference across curved surface (Laplace
equation), vapour pressure of droplets (Kelvin equation), Gibbs adsorption isotherm,
estimation of surface area (BET equation), Surface films on liquids (Electro-kinetic
phenomenon).

Micelles

Surface active agents, classification of surface active agents, micellization, hydrophobic
interaction, critical micellar concentration (CMC), factors affecting the CMC of
surfactants, counter ion binding to micelles, thermodynamics of micellization-phase
separation and mass action models, solublization, micro emulsion, reverse micelles.

Unit =111 | Macromolecules

Polymer-definition, types of polymers, electrically conducting, fire resistant, liquid
crystal polymers, kinetics of polymerization, mechanism of polymerization. Molecular
mass, number and mass average molecular mass, molecular mass determination
(Osmometry, viscometry, diffusion and light scattering methods, sedimentation), chain
configuration of macromolecules, calculation of average dimension of various chain
structures. o
Unit — IV Non-Equilibrium Thermodynamics o w e g4 T
Thermodynamic criteria for non-equilibrium states, entropy production and entropy
flow, entropy balance equations for different irreversible processes (e.g., heat flow,
chemical reaction etc.) transformations of the generalized fluxes and forces, non
equilibrium stationary states, phenomenological equations, microscopic reversibility and
Onsager's reciprocity relations, electrokinetic phenomena, diffusion, electric conduction.
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@ectrochemistry

Electrochemistry of solutions. Debye-Huckel-Onsager treatment and its extension, ion
solvent interactions. Debye-Huckel-Jerum mode. Thermodynamics of electrified
interface equations. Derivation of electro capillarity, Lippmann equations (surface

excess), methods of determination. Structure of electrified interfaces. Overpotentials,
exchange current density, derivation of Butler Volmer equation, Tafel plot. Quantum
aspects of charge transfer at electrodes-solution interfaces, quantization of charge
transfer, tunneling. Semiconductor interfaces-theory of double layer at semiconductor,
electrolyte solution interfaces, structure of double layer interfaces. Effect of light at
semiconductor solution interface. Polarography theory, llkovic equation; half wave
potential and its significance.

Books Suggested :

Physical Chemistry, P.W. Atkins, ELBS.

Introduction to Quantum Chemistry, A.K. Chandra, Tata Mc Graw Hill.

Quantum Chemistry, Ira N. Levine, Prentice Hall.

Coulson's Valence, R.Mc Ween y, ELBS.

(Chemical Kinetics. K.J. Laidler, McGraw-Hill.

6. Kinetics & Mechanism of Chemical Transformation J.Rajaraman & J. Kuriacose, Mc Millan.
7. Micelles, Theoretical and Applied Aspects, V. MOraoi, Plenum.

8. Modern Electrochemistry Vol. 1 and Vol. 11 J.O.M. Bockris and A.K.N. Reddy, Planum.

9. Introduction to Polymer Science,V.R.Gowarikar,N.V.Vishwanathan and J.Sridhar,Wiley Eastern.
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER — II)

Paper No. : IV (Code- MCH - 409)
Compulsory /Optional : Compulsory
Max. Marks - 100

Paper — IV : Spectroscopy 11 & Diffraction Methods

Unit—1 Nuclear Magnetic Resonance Spectroscopy
Nuclear spin, nuclear resonance, saturation, shielding of magnetic nuclei, chemical shift
and its measurements, factors influencing chemical shift, deshielding, spin-spin
interactions, factors influencing coupling constant "j" Classification (AXB, AMX, ABC,
AsB; etc.). Sgain decoupling; basic ideas about instrument, NMR studies of nuclei other
] than proton-""C, "F and *'P. FT NMR, advantages of FT NMR.

Unit — 11 Nuclear Quadrupole Resonance Spectroscopy
Quadrupole nuclei, quadrupole moments, electric field gradient, coupling
- constant, splitting. Applications.

Unit — 111 Electron Spin Resonance Spectroscopy
Basic principles, zero field splitting and Kramer's degeneracy, factors affecting the 'g'
value. Isotropic and anisotropic hyperfine coupling constants, spin Hamiltonian, spin
T densities and Mc Connell relationship, measurement techniques, applications.
Unit -1V | X_ray Diffraction
Bragg condition, Miller indices, Laue Method, Bragg method, Debye Scherer method of
X-ray structural analysis of crystals, index reflections, identification of unit cells from
systematic absences in diffraction pattern, Structure of simple lattices and X-ray
intensities, structure factor and its relation to intensity and electron density, phase
problem. Description of the procedure for an X-ray structure analysis, absolute
- configuration of molecules.

Unit -V Electron Diffraction
Scattering intensity vs. scattering angle, Wierl equation, measurement technique,
elucidation of structure of simple gas phase molecules. Low energy electron diffraction
and structure of surfaces. .
Neutron Diffraction
Scattering of neutrons by solids measurement techniques, Elucidation of structure of
| magnetically ordered unit cells.

Books suggested:

1. Modern Spectroscopy, J.M. Hollas, John Viley.

2. Applied Electron Spectroscopy for chemical analysis d. H. Windawi and F.L. Ho, Wiley Inter
science.

3. NMR, NOR, EPR and Mossbauer Spectroscopy in Inorganic Chemistry, R.V. Parish, Ellis
Harwood.

4. Physical Methods in Chemistry, R.S. Drago, Saunders College.

5. Chemical Applications of Group Theory, F.A. Cotton. -

6. Introduction to Molecular Spectroscopy, G.M. Barrow, Mc Graw Hill. .

7. Basic Principles of Spectroscopy, R. Chang, Mc Graw Hill. o TN

8. Theory and Application of UV Spectroscopy, H.H. Jaffe and M. Orchin, IBH- Oxford.

9. Introduction to Photoelectron Spectroscopy, P.K. Ghosh, John Wiley.

10. Introduction to Magnetic Resonance. A Carrington and A.D. Maclachalan, Harper

&Row.
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER - 1I)

Paper No. 1V (Code- MCH - 410)
Compulsory /Optional : Compulsory
Max. Marks : 100

Paper —V : Computers For Chemists
s e i ” .
This is a theory cum-laboratory co use with mgre emphasis on laboratory work.

Unit —1 Introduction to computers and Computing

Basic structure and functioning of computer with a PC as illustrative example. Memory
170 devices. Secondary storage Computer languages. Operating systems with DOS as an
example Introduction to UNIX and WINDOWS. Principles of programming Algorithms
_____ and flow-charts.

Unit— 11 Computer Programming in FORTRAN/C/BASIC

(The language features are listed here with reference to FORTRAN. The instructor may
choose another language such as BASIC or C the features may be replaced
appropriately). Elements of the compute language. Constants and variables. Operations
and symbols Expressions. Arithmetic assignment statement. Input and output Format
statement. Termination statements. Branching statements as IF or GO TO statement.
LOGICAL variables. Double precession variables. Subscripted variables and
DIMENSION. DO statement FUNCTION AND SUBROUTINE. COMMON and DATA
statement (Student learns the programming logic and these language feature by hands on
experience on a personal computer from the beginning of this topic.)

Unit — 111 Programming in Chemistry

Developing of small computer codes wusing any one of the languages
FORTRAN/C/BASIC involving simple formulae in Chemistry, such as Vander Waals
equation. Chemical kinetics (determination of Rate constant) Radioactive decay (Half
Life and Average Life). Determination Normality, Molarity and Molality of solutions.
Evaluation Electronegativity of atom and Lattice Energy from experimental
determination of molecular weight and percentage of element organic compounds using
data from experimental metal representation” of molecules in terms of elementary
structural features such as bond lengths, bond angles.

Use of Computer Programmes

Operation of PC. Data Processing. Running of standard Programs and Packages such as
MS WORD, MS EXCEL -special emphasis on calculations and chart formations. X-Y
plot. Simpson's Numerical Integration method. Programmes with data preferably from
| physical chemistry laboratory.

Unit -1V

Unit —V Internet
Application of Internet for Chemistry with search engines, various types of files like
PDF, JPG, RTF and Bitmap. Scanning, OMR, Web camera.

Books suggested:
1. Fundamentals of Computer : V. Rajaraman (Prentice Hall)

2. Computers in Chemistry : K.V. Raman (Tata Mc Graw Hill) ) e TR
3. Computer Programming in FORTRAN IV-V Rajaraman (Prentice Hall)

f}z Qg’.‘moﬁﬂ"a
e it a2t @w/ MtUa

oo Oy K

\'\\7

o :



DEVI AHILYA VISHWAVIDYALAYA, INDORE
M. Sc. CHEMISTRY PRACTICALS (SEMESTER -11)

Practical examination shall be conducted separately for each branch : (Duration : 6-8 hrs in

each branch).

Inorganic Chemistry

Chromatography 12
Preparations 12
Record 04
Viva-Voce 05

Total : 33

Chromatography : Separation, identification & determination of cations & anions by Column
Chromatography : lon exchange.

Preparations : Preparation of selected inorganic complexes, their analysis, test & characterization by
spectral techniques (may be).

(1) K3[Cr(SCN)s].4H,0. (5) [Co(py)Cly].
(2) [Co(NH3)4(NO,),]CI. (6) [Cu.3[CS(NH;)],S04.2H,0.
(3) [Co(NH3)sCI|Cl,. (7) Na3[Co(NO,)s].
(4) Ni(dmg),.
Organic Chemistry
Organic Synthesis \ 12
Ouantitative Analysis 12
Record 04
Viva-Voce 05
Total : 33

Organic Synthesis :

(A) Synthesis involving name reactions :
(1) Sandmeyer’s reaction.

(iiy Cannizaro’s reaction.

(iii) Diel’s Alder reaction.

(iv) Knoevenagel reaction.
" T
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(B) Synthesis of Dyes :
(1) Phenolphthalein,  (ii) Fluoroscein,  (iii) Diazotization followed by coupling.

Ouantitative Estimations :
1. Determination of the percentage or number of hydroxyl groups in an organic compound by

Acetylation method.
2. Estimation of amines / phenols using Bromate — Bromide solution or Acetylation method.
3. Saponification value, iodine value & acid values of an oil or fat.

Physical Chemistry

Any one Experiment / Exercise from Section — A 12
Any one Experiment / Exercise from Section — B 13
Record 04
Viva-Voce 05
Total : 34

Section — A

Conductometry

(i) Determination of the velocity constant, order of the reaction & energy activation for
saponification of ethyl acetate by sodium hydroxide conducotmetrically.

(ii) Determination of solubility & solubility product of sparingly soluble salts (e.g., PbSOy,
BaS0Qy) conductometrically. "

(iii)Determination of the strength of strong & weak acid in a given mixture
conductometrically. -

(iv)To study the effect of solvent on the conductance of AgNO; / acetic acid & to determine
the degree of dissociation & equilibrium constant in different solvents & in their mixtures
(DMSO, DMF, dioxane, acetone, water) & to test the validity of Debye — Huckel —
Onsager theory. ‘

(v) Determination of the activity coefficient of zinc ions in the solution of 0.002M zinc
sulphate using Debye Huckel's limiting law.

Polarimetry ;
(i) Determination of rate constant for hydrolysis / inversion of sugar using a polarimeter.

(ii) Enzyme kinetics — inversion of sucrose. oy

(73) N S"‘j";f_— /%" ,(d

TN 2 -er-20(6 ‘ A
2.9 14 @ﬂ
; "
( //% @W 24
; \ M

g



Section - B
Potentiometry / pH metry
1. Determination of strengths of halides in a mixture potentiometrically.
2. Determination of the strengths of strong & weak acids in a given mixture using a
Potentiometer / pH-meter.
3. Determination of temperature dependence of EMF of a cell.

.

1. Determination of the formation constant of silver — ammonia complex & stoichiometry of
the complex Potentiometrically.
5. Acid — base titration in a non — aqueous media using a pH-meter.

Refractometry

Determination of Refractive indices & specific refractions, Molar & atomic refractivities,
composition of a mixture of liquids, concentration of sugar in a solution & polarizabilities of
liguids.

Books suggested
1. Vogel’s Textbook of Quantitative Analysis, revised, J. Bassett, R.C. Denney, G.H.
Jeffery and J. Mendham, ELBS.
2. Synthesis and Characterization of Inorganic Compounds, W.L. Jolly. Prentice Hall.
3. Experiments and Techniques in Organic Chemistry, D.P. Pasto, C. Johnson and
M. Miller, Prentice Hall.
4, Macroscale and Microscale Organic Experiments, K.L. Williamson, D.C. Health.
5. Systematic Qualitative Organic Analysis, H. Middleton, Adward Arnold.
6. Handbook of Organic Analysis-qualitative and Quantitative, H. Clark, Adward Arnold.
7. Vogel’s Textbook of Practical Organic Chemistry, A.R. Tatéhell, John Wiley.
&. Practical Physical Chemistry, A.M. James and F.E. Prichard, Longman.
9. Findley’s Practical Physical chemistry, B.P. Levitt, Longman.
10. Experimental Physical Chemistry, R.C. Das and B. Behera, Tata McGraw Hill.
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Scheme of Marks

M. Sc. Chemistry

P T | L

SEMESTER -1
Paper | Compulsory/Optional Paper Tiile Code Max. Marks

(MCH)

T Compulsory INORGANIC CHEMISTRY 401 85+ 15(CCE) = 100
11 Compulsory ORGANIC CHEMISTRY 402 | 85+ 15(CCE) = 100
111 Compulsory | PHYSICAL CHEMISTRY 403 85+ 15(CCE) = 100
v Compulsory | GROUP THEORY & 404 | 85+ 15(CCE) =100

SPECTROSCOPY |
v For Students Without | MATHEMATICS FOR 1 405(a) | 85+ 15(CCE) = 100
Mathematics in B.Sc. i CHEMISTS

| | For Students Without | BIOLOGY FOR ¢ HEMISTS | 405(b) | 85+ 15(CCE) = 100

| Biology in B.Sc. I ¢

)—... L SR —— SR i Py I,,, - el o & S L =3 ES PSR S e e - ———————— S — —]

i PRACTICAL L. 1o !'_;;‘.Iijit‘. 33

2. Organic 33

|

{ ! 3. Physical 34

| | ~100
T e ' L . " Total | i - 600 |
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M—ax . Marks

s s DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER — I)
E:*aper No. 1 (Code-MCH-401)
Compulsory / Oplional Compulsory
100

Paper —1 : Inorganic Chemistry

Unit—1X Stereochemistry and Bonding in Main Group Compounds : VSEPR, Walsh diagram

‘ (triatomic and penta-atomic molecules), da-pn bond, Bent rule and energetics of
hybridization, some simple reactions ot covah_m}y bonded molecules.

Unit — I Metal-Ligand Equilibriam in Solution

Stepwise and overall formation constants and their interaction, trends in stepwise

constant, factors atfecting the stabilitv ot
metal ion and ligand. Chelate eftect

binary formation constants by pL)tpnlleaL 1y and spectrophotometry.

metal complexes with reterence to the nature of
and 1ts thermodynamic origin, determination of

Unit — I11

Reaction Mechanism of Transition Metal ‘omplexes

Energy profile of a reaction, reactivity of metal complex, inert and labile complexes,

kinetic application of valence bond nc ervstal fleld theories, kinetics of octahedral

substitution, acid hydrolysis, f

base mechanisim, divect and 1 coel evndencos 1o favour of conjugale mechanism, anion

reactions, reactions without metal leand bord cleavage. Substitution reactions in square

planar complexes, the trans effect, mechanism of the substitution reaction. Redox
| reaction, electron transfer reactions, mcchanism of one ¢lectron transfer reactions, outer
! fsphcrc type reactions, cross reactions und Marcus-Hush theory phere type
| i reactions.
| Unii — 1% ‘[ Metal-tagand bonding
: Limitation of crystal field theory, o ot grbital ding dra
tetrahedral and | square planar Lumlm,.u s, i-bonding and mo

iccular orbital theory.

Uml -

HSAB Theory

eting acid hydrelysis, buse hydrolysis, conjugate |

l}
i Classification ol acids and bases as hard and solt; HSAR principle, theoretical basis of
| hardness and softuess; Lewis-acid buse reaciivity approximauon; donor and acceptor
{
g numbers, E and ( equ’mtmn. apphulnn:~ ot HS B con Lq;[

Books Suggested :

L. Advanced Inorganic Chemistry, F.A. Colton wid Wilkinson, John Wiley.

2. Inorganic Chemustry, J.E. Huhey, Harpes & Row
Chemistry of the Elements. N.N. Greenwood and A,

178

4. Inorganic Electronic Spectroscopy, A.B.P. Lever. Llsevier,
5. Magnetiochemistry, R.1. Carlin, Springer Verlag
Coordination Ch

Cleverty,Pergamon.

6. Comprehensive emistry eds

Earnshow, Pergamon.

Gillars and J.A.
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Paper No.

DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Se. CHEMISTRY (SEMESTER — 1)
11 (Code- MICH-402)

Compulsory / Optional : Compulsory

Max. Marks

2100
Paper — 11 : Organic Chemistry

Unit_— 1

Nature of Bonding in Organic Molecules
Delocalized chemical bonding-conjugation, Cross conjugation, resonance,
hyperconjugation, bonding in fullerenes. tautomerism. Aromaticity in benzenoid and
non-benzenoid compounds, alternate and non-alternate hydrocarbons. Huckel's rule,
energy level of sm-molecular orbitals, annulenes, anti-aromaticity, homo-aromaticity,
PMO approach. Bonds weaker ihan covalent-addition compounds, crown ether
complexes and cryptands, inclusion compound, catenanes and rotaxanes.

Unit — 11

| shape. Sio

Stereochemistry
Strain  due to unavoidable crowding, [Flements of symumetry, chirality, molecules
with more than one chiral center, threo and erythro isomers, methods of resolution,
optical  purity, enantiotopic ! ]
stereospecific and  stereoselec
the absence of chiral carbon (i

lustercotopic  atoms, groups and  faces,
hesis, Asymmetric synthesis. Optical activity in
allenes and spirang) chirallity due to helical
1, sulphur and phosphorus.

ochemistry o

Unit — 111

AODTAININE 1

Conftormational analysis and linear free energy relationship

Conformational analysis of cycloalkunes decalines, effect of conformation on reactivity,

strLreiare
sLrueiare,

carbanions, Iree radicals,

nitrenes free energy relationship,

SUDSLILLET TS 80

Keacton siechaniso
ype of micchanisms, types o nd Kimmeuc requirements,
i Curtir-Hammett principle.
d infermediates, methods of determining

kinetic and rhermodynamic «
Potential cncergy di

mechanisms, isotop

Unit -V

ambident nucleophile. r

Adiphatic Nucleophilic Subsrituiio:

The SN?, SN' mixed SN' and 83" and SET mechanisu. The neighboring group
mechanism. neighboring eroup par ion by poand s bonds, anchimeric assistance.
C ) and nonelassical carboomions, chenonium ons norbornyl systems, common
| carbacutivil remrangements. Application ol NMER spectioscopy in the detection of

carbocations. The SN' mechanisin, Nu.

)

cophilic substitution at an allylic, aliphatic
trigonal and a vinylic carbon  Rooctivity effects of substrate structure, attacking

y

nucleoplhile, leaving

pond renction sedium, phase tr

£ y 7,- {,.,\)\ | “ - B i
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Books Suggested

| SO I

oo U e Wl

3.
9.

10). Stereochemstry 0 f Oruanic Cmnpuunds;__ i

11. Stereochemistry of Organic Com pounds, 1.5

Advanced Organic Chemistry-Reactions, echonism and Struelure, Jerry March, John Wiley.
Advanced Organic Chemistry, F.A. Carey ard R4, Sunderg, Plenun.

A Guide Book to Mechanism in Organic O emistry, Peter Sykes. Longman.

Suructure and Mechanism in Organic Chemsity. ¢ 1. Ingold, Comell University Press.
Organic Chemistry, RT. wornson and R.D Boyd. pPrentice-Hall

NModern Organic Reactions, H.O. House, Bonjmin.

Principles of Orgamc Synthests, R.O.C. Morman and J.vL Coxon, Blackie Academic &
Professional.

Reaction Mechanism in Organic Chemistn, < M. Mukherji and 5

P Singh, Macmilian.
pericyclic Reacuous, g M. Mukhoerji, M

vy, tadis

» rinsipurt, New Agg International.

4 ulst, New Age International.
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Se. CHEMISTRY (SEMESTER — 1)
Paper No. 111 (Code- MCH-403)
Compulsory /Optional : Compulsory
Max. Marks 2100
Paper — {11 : Physical Chemistry
Unit _714. | Introduction ty(xfj{iizjinﬁlm “icehanical Results o ;
Schrédinger equation and the postulates of quantum mechanics. Discussion of solutions
of the Schradinger equation to sonie rmodel systems viz., particle in a box, the harmomnic
oscillator, the rigid rotor, the hydrozen
Unit - 11 Approximate Methods

The variation theorem, linear variaton principle. Perturbation theory (First order and |
nondegenerate). Applications ot variaiion method and perturbation theory to the Helium
atom.

Molecular Orbital Theory

Huckel theory of conjugat

bond and charge densily caleulations, Applications |

g
c

Introduction to

2l theory.

S— oo SRR
\

Angular Momentum

Ordinary angular momenturn, gencralized angular momentum, eigen lunctions for |

angular momentun. sigen values

|

) |

npuiar momentum operator using ladder operators |
addition of angular momenta, spin. anti-svmmeny and Pa |

It exclusion principle

Phermodynamics

reswmne of concepts SIS RR (B Ia g G REI by e gy, ohermiosl motential

and entropies. Partsl mo T Y feane and partial molar heat |
i content and  thetr  signihicanc 15 )esw (uaniiies.  Concept ol

lugacity and detenmination of fupucity. Non-ideal syvsiems @ Excess funcuon s for non-

ideal solutions. Activity, activily cocllicient, Dcebye

; . .
Fluckel theory for activity |

coefficient of electrolytic solutions; delermination of activity and activity coefficients;
ionic strength. Application of  phase ule w0 tlice  component  systens,  second |

order phase transitions.

Unit -V

Statistical Thermodynamics
Concept of distribution, thermody
Ensemble averaging, postulates

amic probability and most probable distribution.
ensemble averaging. Cancnical, grand canonical
and 1micro-canonical ensembles, corresponding distribution laws (using Lagrange's
method ot undetermined  multipl Partition  functions-translation, rotational,
vibrational and  electronic  partiton  functions, Calculation  of  thermodynamic
properties in terms of partition. Application of partition functions. Fermi-Dirac
Statistics, distribution law and applicat

frm

10018 1o metal. Bose-Linstein statistics distribution

Law and application to helium
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Books Suggested :

1. Physical Chemistry, P.W. Atkins, ELBS.

2. Introduction to Quantum Chemistry, A I Chandra, Tata Mc Graw Hill.

3. Quantum Chemistry, Ira N. Levine, Prentice Hall.

4. Coulson's Valence, R. Mc Ween vy, ELBS

5. Chemical Kinetics. K. 1. Laidler, MeGravw-H il

6. Iinetics and Mechanism of Chemical Tra c-ormation J.Rajaraman and I. Kuriacose, Mec Millan.

= Micelles, Theoretical and Applied Aspects. @ MOraoi, Plenum.

8. Modemn Electrochemistry Vol. 1 and Vol 1] oM Bockris and ALK.N. Reddy, Planum.

0. Introduction to Polymer Science, VR, Oowarikar, NV, Vishwanathan and J. Sridhar, Wiley

Eastern.

10. Introduction to Quantum Chemistry-R.K. P sad. Mew Age Pubhicanon.




DEVI AHILYA VISHWAYIDYALAYA, INDORE

M.Se. CHEMIS Tty (51

Paper No.
Compulsory / Optional
Max. Marks

Paper — 1V @ Group iheory & Spectroscopy

Symmnetry and Group theory

relation and classes. Point

sroups hy matrices (representat

table for C,, and €, point git

molecule.
 Ap—

H
| Symmetry clements and symimetry oplral
Syn

explicity). Character of a represe

wip ymmetry aspects ol molecular vibrations of HpO

MESTER — 1)
AV (Code-31CH-404 )
cCompulsory

(R4

1
X

i

ion, detinition of group, subgroup. Conjugacy
coup. Schonlilies symbols, representations of

L-)ZT &

|
il

G Lo e W group to be worked out

b
IL G LCAET .

great orthoponality theorem (without proef)

L iheir use; spectroscopy. Derivation ol character

\ Unit — I - Microwave Spectroscopy |
" P (Classification of molecul 2igi 0 vipdel, effeor of isotopic substitution on the |
| ransition frequencies, Inlensiiie: wid potor. Stark etfcct, nuclear and ctectron spl
interaction and effect of extérnal 1 visplrcations
B TR | dnfrarced specroscopy
i Review ol loear harmonic oscillies s ihranonal encrgio diaromic molecules, zero ‘
I point cireryy, foree constant and b anhannonicity, Morse potential energy |
dingram. vibration-ratation speciies (3 R branches Breakdown of Oppenhermer i
PGS A TG LOrLlion <
|+ it | !
L1t 113l L OSLOE)
Ctassical and gquantum theone: prely efled Lonal, vibravonal and i
Covibrativoai-rotational Ran Syt & in sxelusion pr |
i | Hesunancs Rl USCOPY il stoke L spectrogcopy (O |
:‘ Uig — Y | dvctiuie bpeclroscop; ‘
|
‘ } Moleculure Spectroscopy ;
P levels. molecular oibiu: Lot braislibon: tbrational  progressions  ancd i
I | tHe X6 ¥ el e TIC SpeChia Ol pOLYaTOmilc
eolile LISsIoH spoaira; rad 1l e f-rual s alealy, NIteriel cOrve
msition metal comge infie-lranns fe il ‘
|
: 08 DPLCIrostopy J
2 . iples: phots-ciecy 4 fonizat Kooy }

i A b sk



Books suggested:

i,

IJ

SRS

*'s]

Modern Spectroscopy, .M. Hollas, John Vites

Applied Electron Spectroscopy for chemicn anaivsis . H. Windawi and F.L. He, Wiley
Interscience.

NMIR. NOR, EPR and Mossbuter Bpeciooop . o norgaiin. Chemistry, R.V. Parish, Ellis
Harwood.

Physical Methods m Chemistry, RS, orage. oo Clollege
Chemical Applications of Group Theory. 10 Loy
Introduction w Molecalar Spectroseopy, Gyl o4, Me G Hitk

Busic Principles of Spectroscopy, R. Chang b Pl

Theory and Application of UV Spectroscopy. 101 00 e and ML srehin. IBH- Oxford.

Inroduction w Photoclectron Specioscepy - «ainesiy Jolin Wiy
. Introduction to Magneiic Resonance. A& Carvieon cod Al Maclachalan, Harper

& Row.
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DEVI AHILYA VISHWAVIDYALAYA ., INDORE
M.Sc. CHEMISTRY ( SEMESTER - 1I)
Paper No. : V [Code — 405(a)]
Compulsory / Optional : Compulsory
Max. Marks : 100
Paper — V :(a) MATHEMATICS FOR CHEMISTS
(For students without Mathematics in B.Sc.)
\_— ‘ Vectors B a
‘ Vectors, dot, cross and triple producis etc. gradient, divergence and curl, Vector
| ) ‘ Calculus.
{ Unit-T | nviatrix Algebra
‘ Addition, subtraction. multiplication. | ranspose of matrix, Symmetric and Skew-
; | symmetric matrices. Singular and non- singular matrices. Adjoint of a matrix, inverse
Lot a square matrix, Determinants ( | nples from Huckel's |hLOlV)
| !)atiei enlml ( aleulus - -
! Unit1l | Functions, continuity and differentiability. rules for differentiation, applications of
} e differential calculus including maxima and minima (examples related to maximally
‘ | populated rotational energy leveis. Bohr s radius and most probable velocity from
I vell g M.T{,i“»[lt.ly[‘fs |
. o i
7 inegr nerts. partial fractions and substitution |
i i-iit |

icarions [ ealeulus.

. N N SOOI ORDUY . . S
iunctions several 'li!(lll\_rlf, Cu-orainac iransiormaiions

Lteg. Cartestan to s

| Elementary Statistics

Unit-1V th_.lmfla cand Displayving Data Vorieibees, Univariate Data , Bivariate Data, Random
! Variables. Summarizing Data and Var - The Mean. The Median, The Mode .

I'he Mean Deviation, the Variance -uJ ‘wtlwiard Deviation, Coefficient of Variation.

L
' Permutation and Pr obability
Unit-V | Permutations and combinations, probability and probability theorems average.
| variance root means square deviation examples from the kinetic theory of gases etc.,

| fitting (including least s quares fit etc with a general polynomial fit.

~ Book buggested

i. The chemistry Mathematics Book, E.Steiner. Oxtord University Press.

. Mathematics for chemistry, Doggett and Suiclific, Logman.

. Mathematical for Physical chemistry : F. Daniels. Mc. Graw Hill.

. Chemical Mathematics D.M. Hirst, Longman.

- Applied Mathematics for Physical Chemistry. J.1X. Barante, Prentice Hall.
- Basic Mathematics for Chemists, Tebbutt, Wiley.

(9 T B W

o




DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER — I)

Paper No. 1V [Code-405(b) |
Compulsory / Optienal : Compulsory
Max. Marks : 100

Paper — V : (b) Biology For Chemists

(For students without Biology in B.Sc.)

Unit—1 Cell Structure and Functions

Suucture prokaryotic and eukaryotic cells, intracellular organelles and their functions,
comparison of plant and animal ceils. Overview and their functions, comparison of plant and
animal cells. Overview of metbolic processes-catabolism and anabolism. ATP - the
biclogical energy currency. Origin ol life-unique properties of carbon chemical evolution and
rise  of living systems. Inuoduction to  bio-molecules. building blocks of bio-
macromolecules.

Unit — 11 Carbohydrates
Conformation of monosaccharides, suwucture and functions of important derivatives of mono-
saccharides like glycosides, deoxy sugars, myoinositol, amino sugars. N-acetylmuramic acid,
sialic acid, disacchandes and

sacchurides. Structural polysaccharides cellulose and

{ chitin. Storage polysaccharides siaidd d glycogen. Structure and blological function of

chicosaminoglycans  of  mucopolysaccharides.  Carbohydrates  of  glvcoporteins  and
o S t 3 a- i

¢lycolipids. Role of sugars in biologicul recognit.on, Blood group substances, Ascorbic acid. 5
Unit — 111 Lipid
Fatty acids, esseutial latty iy structure and  function  of  triacylglycerols.

alycerophospholipids, sphingolipids. cholesterol, bile acids, prostaglandins, Liproproteins-

| compositon and functuon, vole aiherosclerosis. Properties of lipid aggregates-nucelles,
| | hihayers, hiposomes ancd rhen p flnaebions, il preal mcinbyan [REERRTS

MOsdl

mbrane Styncin ipadd

on of fatty acids !

PUnit—1v \ Anuno-actds, Peptides aud Proioss

| Chemical and enzymatic bhydrolysie on proteins 10 peptides, aminoe acid sequencing.
. 3

Secondary structure of proteins §orce responsible for holding of secondary structures. «

helix, B-sheets, super sccondary strueture, triple helix structure of collagen. Tertiary structure

ol protein-lolding and domuin =uuciure. Qualernary stracture. Amino acid metabolism-

degradation and biosynthesis of anuno acids, sequence determination : chemical / enzymatic /

| mass spectral, racemuization /detcctuon. Themistry of oxytocin and tryplophan releasing
hormone (TRH)
Unit =V Nucleic Acids
Purine and pyrimidine bases of nucleic acids, base pairing via H-bonding. Structure of [
ribonucleic acids (RNA) and deoxyribonucleic acid (I3NA ), double helix model of DNA |
band forces responsible Lor holding o Chonneal and enzymatic hydrolysis of mucleic acids. |
| The chemical basis lor heredily. an overview of replication of DNA. transcription,
| translation and genetic code. Chomionl 1wsis of mono and trinucleoside.
Y, S

~—



Books suggested :
1. Principles of Biochemistry, A.L. Lehninger. \.irth Publishers.
2. Biochemisiry, L. Strycer, W.H. Freeman.
3. Biochemisury, J. David Rawan, Neil Pattersa:
4. Biochemistry, Voert and Voet, John Wiley.
. Outlines of Biochemisuy E.BE. Conmand oo = rompt. John Wiley,

G-

U

£

S




DEVI AHILYA VISHWAVIDYALAYA, INDORE
M. Se. CHEMISTRY PRACTICALS (SEMESTER - I)

Practical examination shall be condueted sepurately for each branch : (Duration : 6-8 hrs in
each branch).

Inorganic < hemistry

Qualitative & Quantitative Analysis {2
Chromatography Go
Preparation 06
Record : e
Viva Voce 25

Votal 33

Qualitative Analysis :
(a) Analysis ol Less common metal iong @ % i, Se T Zre Qe V. oete. (Two metal 1on 1n
cationic / amonic torms).

{b) Analysis of Insoluble residue : Oxides, su! us & halides.

Quantitative Analysis . Scparation & estimaiion of two metal 100 viz., wu — Zn, Fe = g, N1 — Z,
e, involving volumcie X gravimetrie methods.
Chromatography: Scparation, identificution determination of cations &  anions by Paper
Chromatography.
i ¢TI t S o eharachs o
Mo L Llety U<,

(l} VO (acuc).

(2) Ni{acac)s.

(3) [Co(NH ). Cls.

A5

(4) N, [Cr (INH3) M)y ... Reinecke’s saut
(5) Prussian Blue ; Turabull’s Blue.

(6) Oxalate complexes of Chromium (1II) & Copper (I1). -




Qualitative Analysis
Organic Synthesis
Record

Viva-Voce

Qualitative Analysis :

Separation, purtiicalion

Organic Chemistry

oS -
o

(S5
LE]

identilication oi compounds of ternary mixture

(solid or solid + liguid) using TLC & columus circ matography, chemicul tests. IR spectra to be used

for tfunctional group identitication.

Organic Synthesis :

Acetylation, Nitration. italogenanon, Oxidaton

Any one Experiment /U

Any one Experiment /
Record

Viva-Vou

Frrot ~
1 T i
(B& 5k BB

hnenr regressivit wilil

standard lask.

Adsorption Lo il

Phase Lquilibria ¢
(i) Determination
diphenylamine

N ation

(iiy Date

(iii)yTo censtruct thu

walter).

> from Section

benzophenone 5%

iuction, Polymenization.

hemistry

(o
.
{
N TA N G ST L cedrsey & combinuuon:
i e
B . ¢ &
atignsh a4 cocdtions (Gibb's cquation).
teraperaiure ot binary system (€.8.,
[nEery sl o Ualty) conductonetnically.
osrofor weetic acid




|

Seetion — B

"Chemical Kinetics :
(i) Dectermination of the effect of (a) Chunsze
reactant & catalyst & (¢) lonic streng-h of the media on the velocity constant of hydrolysis of

ol temperature (b) Change of concentration of

an ester / 1on1e reacuoen.

(i) Determination of the velocity constar: ui hydrolysis of an ester / ionic reaction in micellar

media.
Gii)Determination of the velocity constars e oxidation of todide ions by hydrogen peroxide. 3
Study the kinetics as an iodine clock Hiom &

(iv}Flowing clock reactions (Ref : Bxperiments in Physical Chemistry by Showmaker). |
(v) Determination of the primuary salt effeet on the kinetics of ionic reaction & testing of the |

Bronsted relationship (iodide fon is oxidized by persulphate 101).

Solurion:
/i Miatermination of molecular we L oualatile & electrolvte / elec olvte by crvos 1c
(i) Determination ot molecular we w1 — volatite & elecurolyte / electrolyte by cryoscopic

method & to determine the activity coetlicient of an electrolyte.
(i) Determination of the degree o fdissociation of weak electrolyte & to study the deviation from

ideal behavior that oceurs with a strony clectrolyte.

ket v enedl. L Basdeit, B L. Denney GH.
). T mounds. Wi Joily. Prentice Flail.
3. Experiments aud 1och B Lenstry, DU Pasio) © Johnson and
M. Miller, Prentice Hall
4. Macroscale and Microscale Oreanic Expornmens, KL, Wilhamson, .G, Healths
Boalk of Graunie Anal vsis-gualil Juantiative. b Clark, Adward Arnold.
. ; | Wil
:\(}_ i
sES0E G LA woBL Behern tata ateGraw Hall




DEVI AHILYA VISHW

Scheme of Marks

M. Sc. DEenustry

SEMESTIER ~ 1]

MISTRY
ORGANIC Ciidb MIsSTRY

i PHYS#OAL CHENIISTRY

DIFFRACTION METHODS

COMPUTER YO (U HEMISTS

ywoanic

Total

Paper | C.‘o;:1;)31501'}-:’(};;i}:m:xl ' Plg;:\ Titte
|

H (ii)mpu‘ism'_\-_“ TINORGANIC ¢ i1
(1| Compuisory ’

Jii | Compuisory

IV | Compulsory | SPECTROSCOPY 1t &
| |

Y . Compulsory

e TPRACTICAL

3 '1

i i f

| 4 . B N 77!77 ) B

e

ode

C(MICHD

ST

AVIDYALAYA, INDORE

|
1
|

Max. Marks

85+ 15(CCE) = 100

85+ 15(CCE) = 100

83+ 15(CCE) = 100

600




.
DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER — I1)
Paper No I (Code-VICH-406)
Compulsory /Optional : Compulsory
Max. Marks S 100
Paper —1: inorzanic Chemistry
Unit — 1 | Electronic Spectral Studies of Transition Metal C'umplc-i-es :
Spectroscopie  ground states, corrclation. Orgel and Tanabe-Sugano diagrams for
transition metal complexes (d'-d” -tates). Selection rule for electronic spectroscopy.
Intensity of various type elezto irunsitions. Caleulations of 10Dqg, B and J
parameters, charge transler specir,
Unit — 11 Magnetic Properties of Transition Meiai Complexes
| Anomalous magnetic moments, Cucnchimg of Orbual contribution. Orbital contribution
‘ to magnetic moment. magnetic 2xchinge couphing and spin crossover.
Unit — 11 Metal ¢ omplexes
Metal carbs ,Struciure and by rational specire of metal carbonyls for bonding
uied structural elucidation, wport dehens of metas carounyls] preparation, bonding |
TSI RES il WL unpariant roeulica i 28! T diInitroger L!JL)?‘;}f‘gLEE i
| complexes, wertiary phosphing
Unit — 1V | Metal-Clusters .
1 carboranes. e iahorrnes sdo-carboranes  compounds with |
| L& FEnas, |
ey o crrduban e Tl amil cireyls i T'i.:_.;‘n"\_’.
€1 Wl ereulae e d o ] waday wnd Kerr elicets; |
| | Assignment of electronie lransiti ippicatons of ORD and CD for the determination |
i sofute configuration <f coripleses und () homerlsm due 1o non-planarity of I
I ) ! . e,
Books Suggested : ;
1. Advanced horganic Chemistry, oA
2. Inorganic Chemistry, J.E. Hulieey, Harpes & -
3. Chemistry of the Elements. NN, Greenwo od and AL Burnshow. P 11 #
4. Inorganic Electronic Spectroscopy, A BP. Lo Elsevier
5. Magnetiochemistry, R.1. Carlin, Springer Verl, .
6. Comprehensive Coordiantion Chemistry eds Wilkinson, R.D. Giilars and J.A. Mc Cleverty,
Pergamon. it ) e 2 TR




- DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Se. CHEMISTRY (SEMESTER — 1I)
Paper No. ) (II (Code-MCH-407 )
Compulsory /Optional : Compulsery

Max. Marks

;100

Paper — 11 : Organic Chemistry

Unit—1

Uunit - 11

|
I
:rUm'i — iV

i
|

i Gatterman-Koch reaction.

L

Aromatic Electrophilic Substitution
The arenium 1on mechanism, orientation and reactivity, energy profile diagrams. The
ortho/para ratio, ipso attack, orientation in other ring systems. Quantitative treatment of
reactivity in substrates and electrcphiles. Diazonium coupling, Vilsmeir reaction,

Aromatic Nucleophilic Substitution

The SNAr SN/, benzyne and SN' n echanism, Reactivity eftect of substrate structure,
leaving group and attacking rucleophile. The Von Richter, Sommelet-Hauser, and
Smiles rearrangements.

‘ree Radical Reacetions

Types of bee radical reactions, lreo radical substitution mechanism, .mechanism at an

stbstrate, neighbour

Lroup assistance. Reactivity for aliphatic and aromatic

o Fepal
L. i_)[n\.t}_,

icad. Reactis ity in the attacking radicals. The effect of solvents on |
reactivity. Allylic halogenation (N3S), oxidation of aldehydes to carboxylic acids, auto- |

oxidation, coupling of alkyne: ‘

1

and arylation of aromatic compounds by diazonium salts

s
| Sandmeyer reaction. Free radica angement. Hunsdiecker reaction. |
Addition Keaetions ; |
i Lebizils } VLN '
Vdditton te cyclopropane  ring.  llydrogenation of double and triple bonds,
hydrogenation: of  aromatic Ciug Flydroboration, Michael reaction.  sharpless |
tric epoxidation.
Addition to Carbon-Hetero Multipic bonds -
Mechamsi ol metal hydride recoction of saturated and unsaturated carbonyl compounds, J

acld esters and nitriles. Addition ot Grignard reagents, organozine and organglithium

ents to carbonyl and unsaturves carbonyl compounds. Wittig reaction. Mechanism

reactions mvos o enolates-Aldol, Kncevenagel, Claisen, Mannich,
noand Stobbe reacuions. Hydrolysis of esters and amides, ammonolysis of

Eliminatien Resctions
The Ly, Ly and Ejels mechanizoe and thenr spectrum. Orientation of the double bond.
Reacrivity-witects ot substrate < wohwres, attacking base, the leaving group and the

aedivm. Mechanism and orientation i pyrolytce elimination.

£ Pt W)

(1f i - -




—

U;it = v PericyaiT: Reactions “ _ﬁ_‘——#{_ﬁﬂ_ﬁ{//f"

Molecular orbital symumetry, Frontier orbitals of ethylene, 1.3-butadiene, 1,3,5—hexatriene.
and allyl system. Classification of periycyclic reactions. Woodward-Hoffmann
correlation diagrams. FMO and PMD approach. Electrocyelic reactions-conrotatory and
disrotatory mohons, 4n 4ntZ  and allyl systems. Cycloadditians-antarafacial and
suprafacial additions. 4n and 4 2 systems, 7+2 addition of ketenes, 1,3 dipolar

cycloadditions and cheleotrpic reactions Sigmatropic ‘;'can‘angements—supratacial and
antarafacial shifts ot H, siematroptc involving carbon moieties, 3,3- and S,S—sigmatropic
rearrangements. Claisen, Cope and aza-Cope rearrangements. Fluxional tautomerism.
Ene reaction.

e

Books Suggested :

[

8.
9.

10. Stereochemistry of Organic Compoun

11 Stareachemisty of Qrganic Compounds, P.5. 1 alsi, New Age International.

Advanced Orgamc (’f}wmisn’y—Rcumifms, Mechanism and Structure, Jerry March, John Wiley.
Advanced Organic Chemistry, F.A. Carey and R.1. Sunderg, Plenum.

A Guide Book to Mechanism 1n Organic Chemisiry, pPeter Sykes, Longman.

Structure and Mechanism in Organic Chemistry, C.K. Ingold, Comell University Press.
Organic Chemistry, R.T. Morrison and RN Boyd, prentice-Hall.

Modermn Organic Reactions, H.O. House, Renjamin.

Principles of Organic Synthesis. R.O.C. Norman aad

M. Coxon, Blackie Academic & Professional.
Reaction Mechanism in Organic Chemisty. . vl Mukherii and S.

Pericyclic Reactions, g M. Mukherii, Macraitiun, india

. Singh, Macmillan.
de, [.Masipurl, New Age international.

N 1 SRS ——
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Paper No.
Compulsory
Max. Marks

/Optional

DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER — 1)
I (Code- MOCH-408)
: Compulsory
100

Paper — It : Physical Chemistry

Unit — 1 !

Unit - 11

|
|
|
|
|
|
|

Unit — [1i

Unit — IV

Chemica
NMethods

activated

reacilons.
reactions.
reaction,

bromine ¢
reactions,
relaxation
dynamics

[Kassel-

Surface ¢

Adsorpiion

Surlace ¢

 equanon;

estimation

phenomct

Micelles

separativ

| Macromoiecules
i

Polymer-
crystal pe

38

Non-Fquilibrionm Thermodynaeio

Thermodynamic criteria for nov-o

tionvy, ent
chemical
couilibric

Onsager’s

VT STOOnyY stules.

i E,:)yuzunic:,
of determining rate fwwvs collision theory of reaction rates, steric factor,
complex theory, Avrheriv . equation and the activated complex theory; ionic
Kinetic salt effccts, steaoy state winenes, kinete and thenmodynamic control of

reatiment  of vooe reactions. Ddynamice chain (hydrogen-bromine

i

INTE

3 i sittion ol ethane), photochemical (hydrogen-
ind hydrogen-chlorine cenciionsg and homogenous catalysis, kinetics of enzyme

general features ol fas. ruactions, study of fast reactions by flow method,
v method, flash phowtvss und the nuclear magnetic resonance method,

of unimolecular rencicer . (oodemann Hinshelwood and Rice-Ramsperger-

(I ENESTSTON dipctecular teaclions)
nemistery
Cilsion, Lapiilary st ol e hlierernes e

- vapour pressure of Jdeopios (Kelvin equanion), Gibbs adsorption isotherm,

of surface area (1 4 ASUEE Llms on liquids (Electro-kinetic
\
elitzatron, b i
sl iy | delors atlectng the CMOC of |
counter on hinding vecHes thermedynamics of miccllization-phase |
L and mass ¢ ublization, nucio enwulsion, reverse micelles.

lefinition, types of polyioers, clectrically conducting, tire resistant, liquid

slymers, kinetics ol o

iooorizauon, mechanism ol polymerization. Molecular

unber and mass avoeruoo aolecular  ma

molecular mass  deterrhination

(83 B " il slnttc

wie raethods, sedimentation), chain

dimension of various chain

states, entropy production and entropy

ropy balance equanon: nreversible processes (e.g., heat tlow,
reaction ete) transforconons of the gencralized fluxes and forces, non
logl s, microscopic reversibility and

reciprocity relations, ¢l

nena, diffusion, electric conduction.




nit =V

Electrochemistry

Electrochemistry of solutions. Debye-Tluckel-Onsager treatment and its extension, ion
solvent interactions. Debye-Huckel-Jerum mode. Thermodynamics of electrified
interface equations. Derivation of electro capillarity, Lippmann equations (surface
excess), methods of determination. Structure of electrified interfaces. Overpotentials,
exchange current density, derivation of Butler Volmer equation, Tafel plot. Quantum
aspects of charge transfer at electrodes-solution interfaces, quantization of charge
transfer, tunneling. Semiconducior interfaces-theory of double layer at semiconductor,
electrolyte solution interfaces, structure ot double iayer interfaces. Effect of light at
semiconductor solution interfuce. Polarography theory, Hkovic egualion; half wave

potential and 1ts significance.

Books Suggested :

1. Physical Chemistry. P.W. Atkins, ELBS

2. Introduction to Quuntum Chemistry, A, Chandra, Tata Mc Graw Hill.

3. Quantum Chemistry, [ra N. Levine, Prentice Hall

4. Coulson's Valence, R.Mc Ween y. ELBS.

5. Chenueal Kineucs. K4, Latdler, vcG Pl

0. netics & Mechanism of Chemical Transloanation I .Rajaramens & . Kuracose, Mo Millan.
N Crcoreucal and Applicd Aspedt vt rao, Plenan

. Lo Genemisiry Vol 1 and Vel b 0 Bocekns din NL Reddy, Planom.

9, Introduciion o Polyer Science, V.R.Gowarikar, MV Vishwanathan an

J.8nidhar, Wiley Easterr




Paper No.

Dy
DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER — 1)
. 1V (Code- MCH - 409)

Compulsory /Optional . Compulsory

Max. Marks

- 100
Paper — IV : Spectroscopy {1 & Diftraction Methods

Unit — 1 Nuclear Magnetic Resonance bp._czro copy 1
Nuclear spin, nuclear resonance, saturation, shielding of magnetic nuclei, chemical shift
and its measurements, factors infuencing chemical shili, deshielding, spin-spin
interactions, factors influencing coupling constant "j" (,laSth;anon (AXB, AMX, ABC,

A-Bs ete.). Sm n du.ouphng basic ideas about instl ument, NMR studies of nuclei othe:r
than proton- IJC ’F and *'P. FT NMR_ advantages of FT NMR.

Unit — 11 Nuclear Quadrupoele Resonance Spoetroscopy
Quadrupole nuclei, guadrupole moments, electric  field  gradient, coupling |
constant, splitting. Applications.

Unit — 111 Electron Spin Resonance Spectroscopy

Basic principles, zero field splitting and Kramer's degeneracy, factors affecting the 'gl
value. Isotropic and anisotropic hyperfine coupling constants, spin Hamiltonian, spin
densities and Mc Connell relationship. meusurement techniques, applications.

Unit — IV

Uml -V

L — ————

X-ray Diffraction
Butm L(_mditi(mf Miller maices.

Bk

eo method, Debye Scherer method of
rellecticns. identification of unit cells from

systematic absences in diffracin pattern. Structure of simmple laces and  Xe-vay |
intensities, structure factor and is relation o inteusity and electron density, phase |
: ) |

plobkm, Description of the proce
uration of molecules.

for an M-itay structure analysis, absolute

Llednm Dxtltstmn - - : - 7 N i

lechinigue.

bds weasurament technigues. tiucidation ol structure of

Books \llgE,Cb[L‘ d

. Modern Spectroscopy, J.M. Heallas, John Vile

i
2. )pilpd

sclence.

3. NMR, NOR, EPR and Mossbauer Spectroscepy |
IHarwood.

Elecetron Spectroscopy for chemic! analyas d B Windaws and F.L. He, Wiley [nter
i Py :

4. Physical Methods i Chemistry, RS, Drag Collegs

5. Chemical Applications of Group Theory. b, Cotien

6. Introduction to Mojecular Spectroscopy, €00 b e Bl

7. Basic Principles of Spectroscopy, R Chang. bl Gra

8. Theory and Application of UV Spectroseops. thiL 1, 1BH- Oxtord.

9. Introduction to Phot

10. Introduction (o Ma

ﬂ SR ow
I L\ S X

Harper




DEVI AHILYA VISHWAVIDYALAYA,
M.Se. CHEMISTRY (SEMESTER — 1)

Paper Na, ©V (Code- ¥MICH -
Compulsory /Optional Compulisory
Max. Marks 1100

Paper — V : Comnputers For Chemists

INDORE

410)

This is a theory cum-laboratory course witl: rore emphasis on laboratory work.

| Unit— 1 Introduction to computers and & (.nnpuimw

O devices. Secondary storage Co
example Introduction to UNIX and
and ow-charts.

Basic structure and functioning of computer with a PC as illustrative example. Memory
suter languages. Operating systems with DOS as an
WINDOWS. Principles of programming Algorithms

Unit — 1 Computer Programming in FORT AN/ Abl(
(The language features are listed here
choose another language such as BASIC or C
appropriately). Elements of the &;z‘npm;-
and symbols Expressions. Arithmetic
statement. [ermination statements
E,l_l)(jli_ variables.  Double

SION. DO slatement FUI
{Student learns the prog
ice on a personal compuier |
Programming in Chemistry
Developing  of small  computer
FORTRAN/C/BASIC involving
equation. Chemical E(EHLULS (iL

the

ession variables.

IOMN A

::[u‘[uncu

CX LI

cm the

[ Uit T8

codes  using

Jormality,

o and ILattice

tLClLil

LELLERIL]

| struetural i this. bond angles

wvn reference to FORTRAN. The instructor may
teatures may be replaced
language. Constants and variables. Operations
assignment statement.
Branching statements as IF or GO TO statement.
Subscripted
ND SUBROUTINE. COMMON and DATA
ning logic and these langnage feature by hands on
¢ beginning ol this topic.)

Input and output Format

variables and

one of
,.iun}ic lormulae in Chemistry, such as Vander Waals
nation of Rate constant) Radioactive decay (Half
and Molality of solutions.

any

Malarity

the languages

from experimental

nient organic compounds using

i terms of elementary

| Use of ("Ual)p xtcr Programmes
Operation of PC, Data Processing
MS WORD, MS EXCE]

Unit — 1V

-speeia!
I plot. Smpson's Numerical Inteoration

ey
TR

nethod.

iCanaing of standard Programs and Packages such as
sis on caleulations and chart formations. X-¥
Programmes with data preferably from

|

|

l

1 physical chemstry laboratory.

‘ S0 o

‘ Unit -V i Internet
* | Appl PR for Clienzs vith search engines,
| . 2 —
‘ | PDE. JP'G. RTF and Bit STeity 3, OMR, Web camers.
Books suggested:
Fundamentals of Computer - V. Rajaraman (Prentice Hall)

i
2. Computers in Chenuistry : K.V, Raman (Tata ’L'jr'x'\xs Hilly

3. Computer Progranuning in FORTRAN |

(J‘L.\ T e m e T &

O iajaraman (Prentice Hail)

-

various types of files like




DEVI AHILYA VISIT'WAVIDYALAYA, INDORE
M. Se. CHEMISTRY PRACTICALS (SEMESTER —11)

Practical examination shall be conducted separutely for each branch : {(Duration : 6-8 hrs in
each branch).

Inorganic Chomistry

Chromatography 12

Preparations 12

Record 04

Viva-Voce 05
L 3

Chromatography : Separation, identification ¢ determination of cations & anions by Column
Chromatography : lon exclhiuns

Preparations : Prepuration ol selected inorgui: clipexes, thelr analysis, test & characterization by

spectral rechniques (mav

(1) Ks[Cr(STCN)s] 4H-0. (5} | Co(py)Cla].
(2) [Co(NH3)4(NO2)]CL (6) [Cu.3[CS(NH2)]2S04.2H,0.
(3) [Co(NH;)sClCls. (7) Nay[Co(NO)g].

() Ni(dmg)

L S .“,_\,,Llii\;:_\i:
Quantitative Analysis |
Record

Viva-Voce

GBS

Ly |C

’{.i.‘?{ui H

()

Organie Synthesis :

(A) Synthesis involving name reactions :

(iy Sandmeyer’sreaction.

(1) Cannizaro’s reaction.

(iit) Diel’s Alder reaction.

(iv) Knoevenagel reaction. /

N .



(B) Synthesis of Dyes :
(1) Phenolphthalein, (ii) Fluoroscemn,  (ii1) Diazotization followed by coupling.
Quantitative Estimations :

1. Determination of the percentage or number of hydroxyl groups in an organic compound by
Acetylation method.

2. Estimation of amines / phenols using Bromalc - Bromide solution or Acetylation method.
3. Saponification value, iodine value & acid vaiues ol an oil or {at.

Physical Chemistry

Any one Experiment / Exercise from Section — A 12
Any one Experiment / Exercise from Section — B 1.3
Record (4
Viva-Voce (s
. 1l
Section y
Conductometry

(1y Determination of the velocvily consta = 4l The reac % oenergy activation o
saponilication ol cthyl acertate by soditing becroa sde conduc Sealls

ViR LAC 15 | i .

Hand, i LT

tiiDetermination oL the  strength ol 1 Lo a1 mixture
conductometrically.

(v)To study ol solvent i the oo determine
the degree ol dissaciation & equilibrivin constant in different solvents & in their mixtures
(DMSO, DMLE, dioxane, acetone, waiert oL 1o west the vali ot Debye — Huckel —
Onsager theory.

(v) Determination ol the achivity coeflicien a2 jons i he solution of 0.002M zinc
sulphate using Do s lin

Polarimetry
(1) Determination of rate constant tor hydroivae erslon ol susar using a 1_)401211@11’1&‘;1'- I
(ii) Enzyme kinetics - inversion of sucrosec. - Mwlw—

N,




S e e e

RS

Section — B
Potentiometry / pH metry
1. Determination of strengths of halides in a mixture potentiometrically.
2. Determination of the strengths of strong & weak acids in a given mixture using a
Potentiometer / pH-meter.
3. Determination of temperature dependence © fEMF of a cell.
4. Determination ot the formation constant o [ silver - ammonia complex & stoichiometry of
the complex Potentiometrically.
5. Acid — base titration in a non — agqueous media using a pH-meter.
Refractometry
Determination of Relractive indices & specific refractions, Molar & atomic refractivities,
composition of a mixture of liquids, concentration ot sugar in a solution & polarizabilities of
liquids.

Books suggested
1. Vogel’s Textbook of Quanatative Analysis, cevised. J. Bassett, R.C. Denney, G.H.
Jetfery and J. Mendham, ELBS.
2. Synthesis and Characterization of Inorganic Compounds, W.L. lolly. Prentice Hall.
3. Experiments and Technigues in Organic Chemistry, D.P. Pasto, (. Johnson and
M. Miller, Prentice Hall.
4 Macroscale and Microscale Organic Experiments. K. L. Williamson, D.C. Health.
5. Systematie Qualitaiive Org

anic Analysig, i1 Middleton, Adward Arnold.

. Flagdl of Oroenic Analysis-qualitative and Ouantitative. L Clark, Adward Arnolc
7N 3¢ e a1 Oyppanic hemisny AR Tatchelil John Wiley.
§. Practical Phiysical Chemmstry, AN Jame: el Bl Prichard, Dongma

0. Findley’s Practical Physical chemisury, B Leviu, l.ongmar.
!

L0, Experimental Physical Chemistry, R.C. Das and B. Behera, Tata McGraw Hill.
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CH)

Scheme of Marks
ML Se. Chemistry

SEMESTER - 111

@

Paper | Compulsory/Optional | Paper Title | Code | Max. Marks
| (MCH)
i Compuisory [aPPLICATIONOF |50 85+ 15(CCE) = 100
SPECTROSCOPY -1
11 Compulsory I PHOTOCHEMISTRY C 502 85+ 15(CCE) = 100
101 Compulsory ENVIRONMEN? AL, CHEMISTRY | 503 : 85+ 15(CCE) = 100
v Optional -1 ANY TWO ~ [ 504-308 | 85+ 15(CCE) = 100
A% Optional -11 \ 83+ 15(CCE) = 100
A PRACTICAI 1 inorganic - 133
— | 33
E } Physical i % 34
: i L =100
’—‘V"“" T o 77!‘();([!7 o o “41“ = ()OU
L P = s =SS o e = = L S




Paper No.
Compulsory / Optional
Max. Marks

DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER —I1I)

© 1 (Code-MCH-501)
Compulsory

100

PAPER T : APPLICATION OF SPECTROSCOPY-I

Unit - 1

Unit - 2

Unit - 3

Unit - 4

Llectronic Spectroscopy: 1
Electronic Spectral Studies tor d' .
| and square planer complexes

Vibrational Spec roscopy
Symmetry and shapes of
of ambidentate
complexes,

applications.

d” systems  in octahedral, tetrahedral

ABa AB;5, ABa, ABs and ABg, mode of bonding
ethylenediamine and diketonato
spectroscopy  and its

nitrosyl,

ligands,
' 1esonance  Raman

application ot

| Mueclear Magnetic Resonance Spectroscopy-|

eneral introduction wed lefinition, chemical shift, spin-spin interaction,

mclding af Hanisin, s of measurement ol
b chiemieal shift value crelation ivr protons bonded to carbon
ﬁ taliphatic, olefinie, aldeiivdic aud aromatic) and other nuclei (alcohols,
[ phenols, enols, carboxyiic seids amines, amides & mercapto),

spin spin inte

action

\

1} Stereochemistry,

with

it veupling  constant

nuclear overhauser

disordered

| clfect (NG

Yiossbauer Spectrosc principles, spectral parameters and
| spectrum display. it the techimigue to the studies of (1)
bonding and structures Fe' and - compoundes neluding those of

2

internediate spin, (20 50 and Sn compounds nature of M-L bond,
coordination number, structure and (3) detection of oxidation state and
meguivalent MB atom:s .




@D

Books Suggested:

2. Structural Methods in Inorganic Chemistry, £.A. V. Ebsworth, D.W.H. Rankin and S. Cradock,
ELBS.

3. Infrared and Raman Speciral : Inorganic and Coordination Compounds K. Nakamoto, Wiley.

4. Progress in Inorganic Chemistry vol., 8, ed., F.A. Cotton, vol., 15 ed. S.J. Lippard, Wiley.

5. Transition Metal Chemistry ed. R.L.. Carlin vol. 3 dekker.

6. Imorganic Electronic Spectroscopy, A.P.B. Lever, Elsevier.

7. NMR, NOR, EPR and Mosshauer Spectroscopy in Inorganic Chemistry, V. Parish, Ellis
Haywood.

8. Practical NMR Spectroscopy, M.1L. Martin. J.J. Deepish and G.J. Martin, Heyden.

9. Spectrometric Identification of Organic Compounds, R.M. Silverstein. G.C. Bassler adn 1
Monrill, John Wiley.

10. Introduction to NMR spectroscopy, R.J. Abraham, J. Fisher and P. Lo ftus, Wiley.

L1 Application of Spectroscopy of Organic Compournds, J.R. Dyer Prentice Hall.

12. Spectroscopic Methods in Organic Chemistiy 10,11 Williams, L Fleming, Tata McGraw-Hill.

13. Structural Methods in Inorganic Chemistry. F.A.V. Ebsworth, 13.W.H. Rankin and S, Cradock,
ELRS.

4. Introduction to NMR spectroscopy, R.3. Abssham J. Fisher and P Loftus, W ey,

Physical Methods for Chemistry, R.S. Drago, Saunders Compnay.

Ny

R U4



AWWIDYALAYA, INDORE
SEMESTER 1)

DEVE AHILYA VISHYW
fi.be. CHEMIST

1 (Code-MOCH-302)
Compulsory
00

Paper No.
Compulsory - Gptional
Max. Marks

%

PAPER 11 : P GOHEMISTR Y

g - —
| Photochemical Reactions

|

[ Unit-1

ol electromag

Interachion

molecule, quantum yaeld, ranster

ith matter. lypes ol excitations, fate of excited

cocitifion energy, actinometry.

Determinaiion of Reaction Mcech:usisn

Unit-2

Classification, rate constants angd

o oladensity on

reet

counstunts of reactons.

1]
) dGizbocialion. o

Uypes ol pho
Photochemnistry of Alkenes

' Unir-3

Intramolecular reactions of the ol Bond-geometrica!

vearrangenient of 1.4- and | .5<d3
Y

C Uni
AN

reacions al oo Coaptpounds-saturaic

LPDORIN G

Unit-3

Phioto-Fries

R AR S o e & QR Y R

| ot pobyre

s of reactive enerey state, determination of rate

isomenism, cyclisation reactions,

cyche and

clenexadienones.

B, ¥

acyclic,

Intermolecular

Barton reaction” Singlet |

smog. Photodegradation



Rooks Suggested:
55

ol

N

Fundamentals of photochemistry, K.K. Rothagi-Mukheriji, Wiley-Eastern.

Essentials of Molecular Photochemistry, A (Gilbert and J, Bageott, Blackwell Scientific
Publication.

Molecular Photochemistry, N.J. Turro, "W. A Benjamin.

Introductory Photochemistry, A. Cox arnd 't. Camp, McGraw [ill

Photochemistry, R.P. Kundall and A. C:lher . Thomson Nelson.

Organic Photochemistry, J. Coxon and B Halten Cambridece University Press.

_,,-‘z»-v-fij’)f éﬁf”/ -

D




Paper No.

DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Se. CHEMISTRY (SEMESTER —111)

1 (Code-Mi{H-503)

Compulsory / Optional : Compulsory

Max. Marks

100

PAPER HI: ENVIRONMENTAL (. HEMISTRY

water poiiution. Treatment of wasic aind sewage. Puritication of drinking water, techniques

of purificatuon and disinfecuon

Unit-1 Atmosphere
Altmospheric layers, Verucal temnp. re profile, heat/radiation budget of the earth
atmosphere systems. Propertes oi Lopoesphere, thermodynamic derivation of lapse rate.
Temperature inversion. Calculatior of Global mean temperature of the atmosphere.
Pressure variation in atmosphers d seale height Bicpgeochemical cyeles of carbon,
nitrogen, aulphw: phosphorus, oxygen. Residence times.
Atmospheric Chemistry
| Sources of trace atmospheric consituents © nitrogen oxides, sulphurdioxide and other
sulphur compounds, carbon oxides chlorotluorocarbons and other halogen compounds,
mcthane and other hydrocarbons.
'ropospheric Photochemisiry
viechanisnt of Photochemieal dec o of NO: and fenmaton of ozor Formation
of oxygen atoms. hydroxy! Dorganie rwheals and hiydio peroxide
Reactions ol aydroxyl radiculs < oand g compounds. Reaction of
P OE radicals with 80; and s pirate vadical and its reactions.
- Wﬁj}’howclmn ical smog meteorologica: o ch ol its fermation. |
| Unit-2 ‘ur i‘oiimwu
PA Hutints i [s-s0mn e diginbution and effect on
0
clc (SIS E S 01
orCdelivnis, LR shieelsg I walth, v g ol
| SOz andl N1, Acid rain control si :
| ‘ﬂr.nmsphn ric Ozone Depletion
| Mechanizm of Ozone formation lepletion, hscovery of
i Antaretic Ozone hole and Role erolugy. Control Strategles.
| Gireen tiouse Bitect
i Terrestrial and solar radiation Speat voajor green bouse vases and their sources and
| Global wurming potentials. Clunaie chunee and conseguences
Urban Air Polluticn
; Exhapst cinissions, uatndii, 8 BRI g yntrod
N ; strategies. - - - -
Unit-3 } Aguatic Chemistry and SVate
! Redox ¢ 1 i natural water psavlved oxyg ical oxygen demeand
; chemical oxygen demand, dewermiininon of DO, BOD and COD. Aerobic and anaerobic
'i reactions of organie sulphur and e gen compounds i water acid-base chemistry of fresh
water and sea water. Aluminui oloale sed flueride nowater, Petrification. Sou

|
a
l
|

e e e o T




| Unit-4 Environmental Toxicology

" Toxic heavy metals : Mercury, lead, arsenic and cadmium. Causes of toxicity.
Biocaccumulation, sources of heavy metals. Chemical speciation of Hg, Pb, As, and Cd.

= Riochemical and damaging effects.

Toxic Organic Compound : Pesticides, classification, properties and uses of
organochlorine and ionospheres pesticides detection and damaging effects.
Polychlorinated biphenyls : Properties, use and environmental continuation and effects.
Polynuclear Avomatic Hydrocarbons : Source, structures and as pollutants.

Unit-5 Soil and Environmental Disasters

Soil composition, micro and macronutrients, seil pollution by fertilizers, plastic an metals.
Methods of re-mediation of soil. Bhopal gas tragedy, Chernobyl, three mile island,
Minimtata Disease, SevVoso (Italy). Londen smog.

Books Suggested:

Environmental Chemistry, Colin Baird, W .H. Freeman Co. New York, 1998.
Chemistry of Atmospheres, R.P. Wayne, Oxford.

Environment Chemistry, A K. De, Wiley Eastern. 2004,

Envirommental Chemistry, S.E. Manahan. Lewis Publishers.

Introduction 1o atmospheric Chemistry, P.V . Flobbs, Cambridge.

hods W) o —

P T




OPTIONA L PAPERS

Out of the following scicet any two papers.

ort-|

opPT-2

QpPT-3

OPT-4

OPT->

MCH-504 Organotransition Mewi ¢ hemisiry

MCH-305 Polymers

MCH-506 Heteroeyclic Chemisi

MCH-507 Physical Organic C e oo

MCH-508 Chenuistry of Materials

ST
o aanl ot

e Y

o
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DEVI AHILYA VISHWAVIDYALAYA, INDORE

Paper No.
Compulsory / Optional
Max. Marks

M.Sc. CHEMISTRY (SEMESTER —I111)

OPT-1 Code- MCH-504
Optionu!
100

Optional Paper : Organotransition Metal Chemistry

Unit-1 Alkyls and Avyls of Transition Meials
Types, routes of synthesis, stability and decomposition pathways, organocopper in organic
| synthesis.
! NS B o 4 -
| Compouml-\* of Transition Metal-Curbon Mualtiple Bonds
‘ Alkylidenes, alkylidynes, low vu carberes and carbynes-synthesis, nature of bond,
¢ structural characteristics, nucleophibivc cnd clectrophilic reactions on the ligands, role in
organic synthesis. )
| Unit-2 Transition Metal 7-C omp!a-
1 P Transition metai 7-C wit coselurated organe moelecules, alkenes, alkynes,
allyl, dienc, dienvl, grene and 1rica dpiexes, prepilraiion, § prop eries, nature oi' bonding
i and struciurnl Feature REED EHE e nrimg Eial ¢ and electrophilic attack
L o ligands und 1w orgaiic svnilies)
Unit-3 ‘ Transition urgunomv talic compounds,
. Transition n i itk el ron. silicon
g P - .
! Unit-4 i [‘[t)l!i(}“l}‘ﬂl‘(il‘\ [
Storciio Ledeliviiis Lhiy & il
iB1% 11y |
¢ ctivilitg ¢ H
P Unit-A P Flusional rpanomeaitic o 1
| | |
! | Flexionalivy and dynamic equilib snpouads woch as g olehne, 7 -atlyl and dienyl |
| ! - |
| |
t P complexes. ‘
Books Suggested :
Lo Prinaiples and Apohication of Ore: anisley, P Collman, LS. Hegsdus,
.I,I<. Norton and .4, Finke
Z. The Organometall:c Chenusin b Crabtree. John Wiley.
3. Metallo-organic Chemistry, A LW
4. Organometaltlic Chemistry, & ] : International.




% .- DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Se. CHEMISTRY (SEMESTER —111)

Paper No. - OPT-2 Code- MICH-505
Compulsory / Optienal . Optional
Max. Marks - 100

Optional Paper : Polymers

Umt 1 Basics ‘i
fmportance  of polymers. Basic concepts:  Monomers, repeal units, degree of |
polymerization Linear, branched :nd nctwork polymers. Classification of polymers. 1
\
|

| Polymerization: condensation, - ac iricnfradical  chain-ionic and  co-ordination  and

copolymerization. Polymenzation conclions andd polymer reactions. Polymerization in
L homogeneous and heterogeneous s 5. - ) - |
\ Unit-2 Polymer Characterization
Polydispersion-average molecular w st concept. Number, weight and viscosity average l

| : Gt i e g c
| molecular weights. Polydispersity ai maciecu lar weight distribution. The practical

slg‘»l'luu ance of molecular weight. Me:is irement of molecular- veights. End-group, |
bl scattering, osmotic 'A:L’.l‘;"-‘j'gn_[[_'i_i

| VIS b : ation methods.
M Unit-3 ‘ Analvass andd testmu of polymer:

s of polymers, sp

\_'iU};L.(JiJ) . ‘Thermal analysis and p

iffraction study.

npth. fatigue, impact, tear

| resistance, lardness and abrasion resistar = ]
Unit-4 f Inovganic Polymers T
‘ b A pener cll survey and scope of Inoreany . Polymers special characteristics, clasgsification, |
TOTHG ai Ll a UI“LEM._;HLE 1
o Mg, | 1N 1t
CITATIES ! WYL LT
5 L 11l ! Ly i I etall i e
Unit-3 Structure, Yroper ties and \ppnn il Polymers |

Polyincrs based on 1‘hosptu.x\ Flhiosphazencs. olyphosphates ;

Pilaaniers bdm-: o Sl

hur tetranitride and related compounds
L chelare polymers.

{5 :
LG S

Books Suggested:

el iy
Ve v i F. Lappert and G, Leigh.
ol Stene
A ‘1; L w?
Seierce, Fow, Brllmes o Jr. Wiley.
r Chemistey, LR Al cock and FAW. Lamuoe, Prentice Hall.




Paper No.

Compulsory / Optional
Max. Marks

DEVI AHILYA VISHWAVIDYALAYA . INDORE
M.Sc. CHEMISTRY (SEMESTER ~11])

OPT-3 Code- MCH-506
Optional
160

Optional Paper : Heterveyelic Chemistiry

’TJHit—'l

Nomenclature of Heterocyceles
Replacement and systematic noms:
fused and bridged heterocveles
Aromatic Heteroeyeles

dutere (HantzsMOH-Widman system) for monocyclic

General chemical behaviour of sromia. heterocycles, classiticaton (structural type),
criteria of aromaticity (bond lengths, ring current and chemical shitts in 1H NMR -spectra.
Empirical resonance energy, delocalizarion energy and Dewar resonance energy,
diamagnetic susceptibility exaltations). Heleroaromatic reactivity and tautomerism in
aromatic helerocycles.

| Unit-2

Non-aromatic Heteroeyeles
Strain-bond angle and torsional straing 4nd their consequances in small ring heterocycles.
Conformation of six-membered helerao,

i, pyramidal inver:
anomeric and related effects, Atiruc
nucleophilic elecrophilic interaciion
synthesis involing cyelization reac

cles with reference t

o molecular gecmetr

i Atereo-eleclronic effects
: i bonding and intermolecular

is Heterocycelie synthesis-prineples ol heterocyclic

s and cycloaddi

wadd L 3-diaxial intersastiog.

Lo ring inversio

actions-h

1On reactions.

| Uni t-3

Small Ring Heterocyeles

Three-membered and four-membered el e5-8 oSy wid réactions ol

I oxiranes, thivanes, azeddines. L =
Benzo-Tused vive-Mem?
Syvithesis IS 1 i izl : vl
benzothioplh o ) 7 i -
Meso-ionic Heteroeveles
General classitic e TpOrtAnD s -0 wterocycles of type-A

L and B and their applications.
Six-Membered Heteroeycles with oo
Synthesis and reactions of pyryliun Piheir comparison with
pyridinium & thiopyrviium salts und ol ctions of im

{

y. barrier

| membered ring sy

and benzopyrvlin
Six Membered Heterocyeles with syvnthests and reaciions ol
diazones, riazines, tetrazines and 1 a Large-Membered Heteroeyeles:

Synthesis and reactions of azeping:
dinzocines, dioxocines and dithioe

Heteroeyelic Systems Coneaining

Heterocyelic rings containing nhosiobi .

churacter

phospholanes and phospholes. Hoto

synthesis and characteristics of 5- 4

containing B @ Introduction, syntlhes

ten,

slics of 3- and 6-miembore:

plues, thiepines, diazepimes, thiazepines. azocines,

Hand B

oduction nthesis and

" v oy Fyisies o
chclature, sy

vavstemsphe ¢s, phosphorines,

vy L R
vaoand Sb

Introductiol iy

Igs <o

membered rin:

. Heteroeyclic rings
B naracteristics of 3- 5- and 6-
JaAAE - B

e e

B L R R St
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Books Suggested:

. Heterocyclic Chenustry Vol. 1-3, R.R. Gupra, M. Kumar and V.Gupta, Springer Verlag.

2. The Chemistry of Heterocycles, T. Eicher and 5. Hauptmann, Thieme.

3. Heterocyelic chemistry JLA foule, K. Mills and ¢ I°. Smith, Chapman and Hall.

4. Heterocycelic Chen y; T.L Gilehnst dnan scietific Techinal.

5. Contemporary Hetrocyclic Chemistry, (12 Mewkome and W W, Paudler, Wiley-Inter Science.
6. An Inwoducinon to the Heteroeyelie Compounds. .M. Acheson, Johnwiely.

7. Comprehensive Heieroeyelic Chemistry -atvizky and COW. Rees, eds. Pergamon Press.

\ A\
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DEVI AHILYA VISHWAVIDYALAYA, INDORE

s M.Sc. CHEMISTRY (SEMESTER —Iil)
Paper No. . OPT-4 Code- MCH-507
Compulsory / Optional - Optional
Max. Marks - 100
Optional Paper : Physicai Organic Chemistry
| Unit-1 Concepts in Molecular Orbital (M 10) and Valence Bond (VB) Theory t
Introduction to Huckel molecular orbital (M O) method as a mean to explain modern
theoretical methods. Advanced technigues 1o PMO and FMO theory. Molecular
i mechanics, semi empinrcal methods and ab initio and density functional methods. Scope
:____ | and hmitations of several computaly MOErammes. |
Unit-2 Quantitative MO theory : Huckel molecular orbital (HMO - method as applied to ethene,
allyl and butadiene. Qualitative MO theory ionisation potential. Electron affinities. MO
energy levels. Orbital symmetry. Orhial interaction diagrams. MO of simple organic
systems such as ethene, allyl, butadiciie, methane and methy!l group. Conjugation and
hyper-conjugation. Aromaticity.
| Valeuce bond (B) configuration miminy ¢ ip between VB configuration |
mixang and resonance theory. Reacuicir prod L energy diagrams. Curve- ‘
| crossing model-nature of activation b it
i ! I . - s —_
Unit-3 Principles ol Reactivity ‘
I Mechanistic significance of entropy. cnthalpy and Gibb's {Tee energy. Anrhenius equation. |
i ‘ Transilion state theory. Uses of activaiian purameters, Flummond's postuldtn Bell-LEvans- !
CITl s 2 HiL iheary of electran transte
, i selectivity prinaipi
e < ! i
g ke [§81 s i S % { iy i
. LSt uLturdi Erfects on E{C‘lL’UVH‘ l
' Linear tree cnergy relationships (o0 Do T oe Hammett cguation, substituent constants, ;
theories ol substituent effects. luterpretuiion of S-values, Reaction constants. Deviations ‘
| | from Hammett equation. Dualparan conrelatins, inductve substituent constant. The
e | Tatt model, st and sR scales. - -
| Unit-4 | Acids, Bases, Electr ophllﬂzs, Nucle (miu]cs and L.mm sis
i I Acid-base dissociation, Electronic and structural effceis, acidity and basicity. Acidity
functions wed their applhicat ' [ seeit acids and be Mucleophilicity scales. '
Nucleoiuuacity. The w-eifect. Ambivaicot nucleophiles, Acid-base catalysis-specilic and
| general catalysis. Broasted catalysis, Mucleoplilic and clectrophilic catalysis, Catalysis by
| noncovalent binding-micellar catalyvais,
i ‘| Steric and Conformation Propertics
| Various type of steric strain and thelr ialTuence on reactivity. Steric acceleration.
| Molecular measurements of steric clicels upon rates. Sternie LFET, Conformational barrier
i to bond rotahion-spectroscopic detection of individuf‘l conformers. Acychic and
[ monocyclic systems. Rotation around partial double bonds. Winstein-Holness and Curtin-
| Hammett principle.



Unit-5

Nucleophilic and Electrophilic Reactivity
E e ] S g L = % S

Structural and electronic effects on SN’ and SN” reactivity. Solvent effect, Kinetic isotope

- ) . . i = G4 . S
effects. Intramolecular assistance. Elcctron transfer nature of SN” reaction. Nucleophilicity
and SN~ reactivity based on curved crossing mode. Relationship between polar and
electron transfer reactions, SRy’ mechanism. Electrophilic reactivity, general mechanism.

1 . - 2 . .
Kinetic of Sg” Ar reaction. Structural effccts on rates and selectivity. Curve-crossing
approach to electrophilic reactivity.

Supramolecular Chemistry

Properties of covalent bonds-bond lengsth, inter-bond angles, force constant, bond and
molecular dipole moments. Molecuiar and bond polarizability, bond dissociation enthalpy,
entropy. intermolecular forces, hydrophobic effects. Electrostatic, induction, dispersion
and resonance energy, magnetic interactions, magnitude ol interaction energy, forces
between macroscopic bodies, medium ettects. Hydrogen bond.

Books Suggested :

Lo =

.'I'

Ly

Molecular Mechanics, U. Burket and N.1..
Orgaic Chemists, Book of Orbitals : L. Salein
Mechanism and Theory in Organic chiemis:

Row.

Introduction o Theoretical Ory (S RSIE
Physical Organic Chemistry - N.5. isaacs. &
Supramolecular C
The Physical Basis of Organic Chemistry . 1. Maskill, Ox

r, ACS Monograph 177, 1982.

vcademic Press.

Ta] T A e
i, i

f Molecuin

e L

LONEITYAN

hemistry : Conecepts and Ferspe

ive, I.M

Lehn, VvCH
! Iversity Press




DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Se. CHEMISTRY (SENMESTER —111)

Paper No. ) - OPT-5 Code- MICH-508
Compulsory / Optional - Optional
Max. Marlks 100

Optional Paper : Chemistry of Materials

Unit-1 Multiphase materials
Ferrous alloys; Fe-C phase wansformatons in ferrous alloys: stainless steels, non ferrous
allovs, properties of ferrous and non-ferrous alloys and their applications.
B. Glasses, Ceramics, Composites and Nanomaterials
i Glassy state. glass formers and glass modifiers, applications. Ceramic structures,
i mechanical properties, clay ‘products, Relractories, characterizations, properties and
applications.
Microscopic composites; dispersion-sirengthened and particle-reinforced, firbre-reinforced
composiles. Macroscopic composites anocrystalline phuse, preparation procedures,
B special properties, applications. i
Unit-2 A. Thin Films and Langmuir- B]udoctt Films
Preparation lechniques; evaporation/sputtering, chemical processes, MOCVD, sol-gel ete.

Languir-Blodgett (LB) film, growth techniques, photolithography, properties and
applications of thin and LB films.
B Liquici {'fj"VSY"li"\'

chaviour, ther

t'L'iL‘U'\r|,1‘L' Let

order, bond orientational

and 1eete nies

temperature-omeotropic, plzmcr atid schheren texture
melecular arrangement in smectic A and

crystals. Diclectric susceptibility and

, twisted nemalics, chiral nematics
smectic € phases, optical properties of liguid
‘lectric constants. Lyotropic phases and their

Unit-3

description of ordering in hquid crystals.
\ ric Materials
LLLpE, SIENEIUre @

tovraiion, erystallinity, stress-strain behaviowr, thermal

e Ly nd iheir aonlications, conducting wd feno-electnie pulyulsrs,
B, lonie Coonductors
Types of leine co s, mechanisn ol sonic conduction, mterstitial jumps (Frenkal);

vacancy mechanism, diffusion superionic conductors; phase transitions and mechanism of
conduciion in superionic conductors, cxamples and applications of jonic conductors.

| Unit-4

Unit-5

1 : . T materials. o
A. Materials of Solid State Devices
Rectifiers, transistors, capacitors- 13-V compounds, low-dimentional quantum structures;
| optical propertics.
[ B. Orguanic Solids, Fullerenes, Muleuciar Deviees

High T, M arerials
Defect perovskite

ect hich T, superconductivily in cuprates, preparation and characterization
ol 1-2-3 an

>-1-4 materialy, normal stale properties; anisotropy; temperature dependence

ol clectrical resistance; optical phonon modes, superconducting state; heat capacity;

coherence length, elastic constants ;n.»;-n'mu lifetimes, microwave absorption-pairing and
: 1 [, matel 1

i, (P I\J(T (_511\;1)1 ? ‘

Conducting organics, organic superconduc !_u]‘s_, 111ugncusm in organic materials.

Fullerenes-doped, fullerenes as supcreonductors.

Mileuclar rectiliers and transistors. whicial phytosynthetic devices, optical storage

D memory and switches-sensors.

Nonlinedr optical materials; nonlinca oplcal effects, second and third order-molecular

perpolarisability an second order cizotric susceptibility — materials tor second and third

.~ St e

\-
Sllbﬁgll;"hbln\illl.. transition and clearing |

i

|
|
s




Books Suggested:

1.
28
3
4.
5.
0.
o

Solid State Physics, N.W.Ashcroft and N.D. Mermin, Saunders College.
Materials Science and Engmeering, An Introduction, W.D.Callister, Wiley.
Principles of the Solid State, H.V. Keer, Wiley Eastern.

Materials Sciences, J.C.Anderson, K.D.Leaver, J.M.Alexander and R.D.
Rawlings, ELBS

Thermotropic iquid Crystals, Edl, G.W. Gray, John Wiley.

Handbook of Liquid Crysials, Kelker and Hatz, Chemie Verlag,

e o e e

o  v— ) _—
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‘DEVI AHILYA VISHWAVIDYALAYA, INDORE
M. Se. CHEMISTRY PRACTICALS (SEMESTER —111)

Practical cxamination shall be conducted separately for each branch : (Duration : 6-8 hirs in
each branch).
Inorganic Chemistry
Quantitative determination of a three component mixiure 12
Chromatographic separaiions 12
Record 04
Viva-Voce 45}
Total : 33
Quantitative determination of a three component mixture :
One VOl'L'IHle[liCd“\/ & two gravimetrically
a.  Ccu®, Ni*, zZn®
b.  Ag'", Ni*', Mg*
Chromatographic separations & determination of 14, values :
(Thin layer / Paper / Column chromatography)
(i) Group Il metal 1ons
(i) Indicators.
(iii) Cu®*, Fe*™, Ni™* & (o
(iv) Ink prgment

Oreunic 'h

Mulii - Step Synthesis o Oreanic con

Quanttative Eshi
[ RPN |
IR e wt

v Ny
eb= W L

Multi — Step Synthesis of Organic compuouis
Exercise should tllustratc the use o vrsaii may vehve purdiication of the products by

chromatographic technigues
gray

Aniline ~— p — Nilroaniline; Aniline ~- p o~ Bronoanibine; Phibaiie acid Anthranilic acid; Pinacol

1
*Inacolone rearrangement (Benzophenone — 00 apinuesl —» Benvopinecolone); Bezoin Benzilic

azohenzene —»

L
i
0
L

(RYSa Rk 1

Quantitative Estimations {{itrimetric method;
(1) Estimation of glucost ' '
(2) Determination of DO,




) ) Physical Chemistry
Any one Expeniment / Exercise from Section — A 12
Any one Experiment / Exercise from Section — B 13 i
Fecord 04
Viva Voce 03
Total : 34

Spectroscopy _
1.  (a) Interpretation of IR, NMR spectra.
(b) Numerical problems on UV, [R & NMR

2. Spectrophotometry / Colorimetry

(a) Determination of the composition of a mixture of Ko CrnOy & KMnO, by the application of mixture
law.

(b) Determination of Phosphate concentration in a4 soft drink.

(¢) Tiwation of Mohr’s salt with KoCr>O5 / KMnO. solution.

(d) Determination of order & energy of activaton for the decomposition of vielet colour complex
formed between ceric ions & N — Pheny. anthranilic acid.

Chemical Kineties

L. Determination ol Kkinetics of decomposition of complex formed between sodium sulphide &

sodium nitroprusside spectrophotometrically.

i hwcsugu{u the reaciion between acetors & ITETESHEICH

Bloodavurs
& 2 P ;
2 verthicaton ol Rircholls current kv (RULG &0 Kirchott s voltage taww (IKVL)
Conductometry
L. Determination ol cquilvatent conductance of i owe k electralyte at dilterent coneentrations, and hence

the dissociation constant of the elecirolviz. Also verify Ostwald’s ditution law.
2. Determination of equivalent conductance ol a weak electrolyte a. infinite dilution using Kohlrausch

law.

pH metry:

L. Det

Eoe BRI

Basic disse cluten consium of an aning acid und Isoelectric point of the
acid.

2. Measure

the prl of Bufter Solution (CH-COOH + CH3COON0) using Henderson’s equation

and hence pl,.

Books Suggested:

Lo Inorganie Experimens, ). Derek Woalmue 20,

2. Microscule Inorganic Chemistry, 2. Szafiu, .M, Pike and M M. Singh, Wiley.

3. Practical inorganic Chemistry, G, Marr ana W. Rockett, Van Nostrad.

4. The systemuatic ldentification of Organic Compounds, R L. Shriner and D.Y. Curlin.
it /&-—L%;ﬂn_.!—g-li S s o TR il i e i
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Scheme of Murks
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APPLICATION OF
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SOLID STATE CHEAISTRY
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Se. CHEMISTRY (SEMESTER —1V)

Paper No. - 1 (Code-MCH-511)
Compulsory / Optional : Compulsory
Max. Marks © 100

PAPER I: APPLICATION OF SPECTROSCOPY-11

Unit-1 Ultraviolet and Visible spectroscopy Various electronic transitions (185-800
nm) Beer-Lambert law, Effect of solvent on clectronic transitions, ultraviolet
bands for carbonyl compounds, unsaturated carbonyl compounds, dienes,

conjugated polyenes, Fieser Weodward rules for conjugated dienes and carbonyl
compounds, ultraviolet specira of aromatic compounds. Sieric effect in biphenyls.

Unit-2 Infrared Spectroscopy Characteristic vibrational frequencies of alkanes, alkenes,
alkynes, aromatic compound alcohols, ethers, phenols and amines. Detailed
study of vibrational frequencies of carbonyl compounds (ketones, aldehydes,
esters, amides, acids, anhydrides, lactones, lactams and conjugated carbonyl
| compounds). Effect of hydrogen bonding. and solvent effect on vibrational |
_ | frequencies, overtones combination bands and fermi resonance. !
Unit - 2 | Nuclear Magnetic Resonanee of Paramagnetic Substances ‘in Solution The |
contact and Pseudo :

applications 1ncluding b1
L B | nuclide with emphasis on
I Carbon-13 NMR Spect

| L oletinie,  allkyne,

shilts, factors affecting nuclear relaxation, some l
emicul systems, an overview of NMR of metal\
nd ''7Sn NMR. ) |
v Cieneral considerations, chemical shift (aliphatic ]
Joaromatic and  carboynl  cartbond, coupling |

3

pectroscon 08y NORESY, DEPT, IIMBC

ot
jou]
=0
.
'
{
%

Tion jos pludectian Db, C1 PO, B8] and EAB,
crtntion, ton analysis, lon abundance Mass spectral
compounds, commaon functional groups, molecular ion
istable peak. Mo fatlerly rearrangement. Nitrogen rule. High resolution
sy specirometry. Sou clucidation of simple molecules using UV — Visible,

cil P NIQUES.

‘ | factors  affecung  fragn
|

i | frugmentation of org:

-1 b peak. met
| | ™

Lot raiviis ad i Blans apoett o

Yoo




Books Suggested:

N =

o

o0

)
)

\

10.
11

e

L3

14

g it ; . BB
« \ N R B 4 o E = A 2
. Sl e, '

Physical Methods for Chemistry, R.S. Drago, Saunders Compnay.

Structural Methods in Inorganic Chemistry, E_A.V. Ebsworth, D.W_H. Rankin and S. Cradock,
ELBS.

Infrared and Raman Spectral Inorganic and Coordination Compounds K. Nakamoto, Wiley.
Progress in Inorganic Chemistry vol., 8, ed., F.A. Cotton, vol., 15 ed. S.J. Lippard, Wiley.
Transition Metal Chemistry ed. R.L. Carlin vol. 3 dekker.

Inorganic Electronic Spectroscopy, A P.B. Lever, Elsevier.

NMR, NQR, EPR and Mossbauer Spectroscopy in Inorganic Chemistry, .V, Parish, Ellis
Haywood.

Practical NMR Spectroscopy, M.L. Martun. j.J. Deepish and G.J. Martin, Heyden.
Spectrometric 1d entification of Organic Compounds, R.M. Silverstein, G.C. Bassler adn T.C.
Morrill, John Wiley.

Introduction to NMR spectroscopy, R.J. Abraham, J. Fisher and P. Loftus, Wiley.
Application of Spectroscopy of Organic Compounds, J.R. Dyer Prentice Hall.

Spectroscopic Methods in Organic Chemistry D.t1L Williams. 1. Fleming, Tata McGraw-Hill.
Structural Methods in Inorganic Chemistry, A V. Ebsworth, D.W.H. Rankin and 8. Cradock,
ELBS.

Introduction 1o NMR spectroscopy, R.2. A bralan, J. Fisher and P. Loftus, Wiley.

- Sl



DEVI AHILYA VISHWAVIDYALAYA, INDORE
VLSe. CHEMISTRY (SEMESTER —1V)

Paper No. : 11 (Code-MCH-512)
Compulsory / Optional © Compulsory
Max. Marks © 100

PAPER I1: SCLID STATE CHEMISTRY

Unit-1 Solid Stare Reactions
General principles, experimental procedure, co-precipitation as a precursory to solid state

reactions, kinetics of solid state reaciions

| Unit-2 Crys;:nl Defects and NDn~St(siCiﬁo!1'1}3};1';:'

Perfect and imperfect crystals, intrinsic and extrinsic defects-point defects, line and plane
defects, vacancies-Schottky detects and Frenkel defects. Thermodynamics of Schottky and

Frenkel defect formation, colour centres. non-stoichiometry and defects.

Unit-3 Flectronic Properties and Band Theor
Metals insulators and semiconducior
structure of metals, insulators and

clectromic structure

ofsolidsband theory band

aductors, Intrinsic and extrinsic semiconductors,
doping semiconductors, p-n junctions, super conductors. Oplical properties-Application of
optical and electron microscopy. Magnetic Properties-Classification of materials - Bffect

of temperature calculation of magnetic m oment, mechanism of ferro and anti
| ferromagnetic ordering super cxchiung

Unit-4 Organic Solids
! Eloctrically comduisting a L S O | P Fov. ye
Unit-3 Liquid Crysials:
Types of liquid crystals: Nematic Smcctic, Ferroelectiic. Antiferroelectric, Various
| i theories of L.C, Liquid crystal display - ]
Books Suggested:
1. Solid state cherrustry and its applications & 12 ‘vest. Peenun
2. Principles of tlic Solid Stale, H.V . et
3. Sohd State Chenustry, N.B. Hanna o




= DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER —1V)

Paper No. - 11 (Code-MCH-512)
Compulsory / Optional - Compulsory
Max. Marks © 100

PAPER 1II: BIOCHEMISTRY

L Unit-1 Metal lons in Biological Systens
i Bulk and trace rmetals with special reterence to Na, K, Mg, Cu, Fe, Cu, Zn, Co, and
K-+/Na+ pump.

Bioenergetics and ATP Cycle.

DNA polysn 1

tion, ghucose storage, metul complexes in transmission of energy;
chlorophyll's, photosystem 1 and phatosystem [ in cleavage of water.
Transport and Storage of Dioxygen

Heam proteins and oxygen uptake structure and function ol hacmoglobin's, mygolobin,

hacmoeyanms and hemerythrin, mudel synthetic complexes ol'iron, cobalt and copper.

| Unig-2 Electyon Transfer in Biology

Structure and function of metal of

| and lon-suiphure proteins, syntheti 5.
Nitrogen lixation
; - Biological nitrogen fixation, and its mechanism, nitrogenase, Chemical nitrogen fixation.
i Unit-3 Enzymes
‘ | Introduction and histoerical perspa smical and biclogical catalysis, remarkable |
properiles ol enzymes vlic pewer, specificity and regulation. Nomenclature and |

i )
1

Lieativn, | her's lock and kev and Koshe

nd's induced

Coins coneent and ident Geaiion of active site by the use of inhibitors, atfinity

16 moah d mul

al _ : L s. Enzyme kneties,
, | Michacl's-Menten and Lineweave: Buk plots, reversible and irreversible inhibition.
Mechanism of Enzyme Action

. ‘ Transition-state theory, orientation and Steric eftfect, acid-base catalysis, covalent

, | calalysis, sirain or distortion. Examples ol some typical enzyme mechanisms for

| chemoeur ypsi, ribonuclease, lysozyiie and carboxypeptidase.

\ ‘ Kinds of Reactions Catalysed by Enzymes

Nucleophilic displacement on a phosphorus atom, multiple displacement reactions.and the
; coupling ot ATP cleavage to endergonic processes. Transter of sulphate, addition and

i elimination reactions, cnolic intermediates in [somerisations reactions, b-Cleavage and
condensation, some isornerization and rearrangement reactions. Enzyme catalyzed

. carboxylation and decarboxylation.
Unit-4 Co-Enzyme Chemistry

| Cotactors as derived from vitemines. coenzymes, prosthetic groups, apoenzymes.
Structure and biological functions ot coenzyme A, thiamine pyrophosphate, pyridoxal
i phosphate, NAD+, NADP+, FMN, = AD, lipoic acid, vitamin B12. Mechanisms of
reactions catalyzed by the above cotactors. Enzyme Models

Host-guest chemistry, chiral recogn.tion and catalysis, molecular recognition, molecular
asymmetry and prochirality Biometric chemistry, erown ether, cryptates. Cyclodextrins,
cyclodexirion-based enzyme models, clixarenes, ionospheres, micelles synthetic enzymes

{ Or SynZ TYES. -
B o b R T O e e T e g
Edum
). -
i gL‘ O = cmm VT




- Biotechnological Applications of Enzymes

large-scale prodcution and purification of enzymes, techniques and methods of
immobilization of enzymes, effect of immobilization on enzyme activity, application of
immobilized enzymes, use of enzymes in food and drink industry-brewing and cheese-
making, syrups from cron starch, enzymes as targets for drug design. Clinical uses of
enzymes, enzyme therapy, enzymes and recombinant DNA Technology.

Unit-5 Biological Cell and its Constituents
Biological cell, structure and funciions of proteins, enzymes, DNA and RINA in living
systems. Helix coils transition.

Bioenergetics

Standard free energy change in biochemical reactions, exergonic, endergonic. Hydrolysis
of ATP, synthesis of ATP from ADP.
Biopolymer Interactions

For(,e m\folvcd in blopoiymu nter:

drophobic forces, di

1ons. Electrostati

G
,Uw
('D
",.1
—
v B
&
=
e
5]
2
o
o]
=
B

force inters ‘Tlo.l g. Ny h sle equ

ot
CC INICHECU

1 e 8!
b

11y ey 21
< oy IJJ‘l 1iuiibh caila

various [ypts of bldnmo processes in l)l()l()U’lLJl systems. Hydrogen ion titration curves.
Cell Membrane and Transport of fons

Structure and functions of cell membrane, ion transport through cell membrane,

ureversible thermodynamic treatment of membrane ransport. Nerve condu

ction.

Books Suggested :

L. Principles ol Bicinorganic

2. Biomoerganic Chemistry, 1. Bertini, H.
Science Books.
3. [norgmnc biochemistry vu! Land [l ed i1 Eiehi

ppatd and J.M. Berg, U nj\xt;rsity Science Books.
I. Lippard and I.5. Valentine, University

Enzyme Choemis

1
chel

nistry.

&  Enzyme Mecham v owithams, Royal Soclety of Chenisiry.
9. Fundamentals ol Enzyimol ogy, N P nit L. stevens. Oxlord University P
10, Immmobilized Enzyvimes : An introductio

s

Van, Hohn Wile N7

11, Enzynml;(, Redullm! Mechanisms. C. Walan
12, Enzyme Structure and Mechanisni, A Fore
I3. Biochemistry : The Chemical Reactions

= e P L=

hecations 11 Biotechnology, M Jumvl 1.

il Freeman.

. Freeman

Cells, D FL vetzler, Academic Press.
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OPTIONAL PAPERS

Out of the following select any two papers .

OPT-1 MCH-514 Organic Synthesis
OPT-2 MCH-515 Chemistry ot Natural Products
OPT-3 MCH-516 Analytical Chemisiry

Pty

1-517 Electrochemisiry

OPT-5 MCH-518 Medicinal Chemistry
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Paper No.

Compulsory / Opuonal

Niax., Marks

£y

DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Se. CHEMISTRY (SEMESTER —1V)
OPT-1 Code- MCH-514
Optional
100

Optional Paper : «drganic Synthesis

Unit-1

Disconnection Approach
An introduction to synthons and synthe
group inter-conversions, the impont

ic cguivalents. Disconnection approach, functional

- ol the order of events in organic synthesis, one
group C-X and two group C-X disconneetions, chemoselectivity, reversal of polarity,
cyclisation reaction, amine synthuosis. i uroups, chemo, region and stereo
selectivity.

stection of

SHE— 1

One Group C-C Disconnections
Alcohols and carbonyl compounds, regiosclectivity, alkene synthesis, use of acetylenes
and aliphatic Nitro compounds 1 organic synthesis.

Two Group C-C Disconnections
Diels-Alder Reaction, 1,3-ditun
compounds, control in carbonyl corden:
addition and Robinson annelation
Oxidartion
Introduction,

ised  compounds.  a-b-

unsaturated carbonyl

iions, a-dituncuonalised compounds. Micheal

Different oxidative processes. Hydrocarbons-alkenes, aromatic rings,
saturated C-H groups (activated and unactivated) Alcohotls, diols, aldehyde's, ketones,
ketals and carboxylic acids. Amines, hydrazines, and sulphides.
rulhenium tetraoxide, iodobenzene diacetare and thallium. (111 Nitrate.
Reduction

Oxidations with

Alranea i Ee .
Alkanes, atlienes,

Introduction. Ditferent reductive pr

o, and aromatic rings
Cuarbonyl compounds-aldehys welsnes, acids and ihen wves. EBpoxides. Nitrc
0s0. azoe and oxime i de.  Nitr S azo and oxime

Sroups

Hydrogenolysis.

| Unit-4 Orpganometallic Reagents

| Principle, preparations, propertics and applications of the tollowing in organic synthesis
!. | with mechanistic details. Group | and 11 metal organic compounds Li, Mg, Hg, Cd, Zn and
L 1 Ce Compounds, . B . |
i Unit-5 | Synthesis of some complex molecules:

. Canphor,

Application of the above in the synthesis ot following compounds:
longifoline, cartisonc. vitanun D,
tfredericamycin. A

"

reserping, Jjuvabion, aphidicolin  and

Books Sugge

el I —

Some

L:J—

Designing Organic Synthesis, S. Warren.
Organic Synthesis-Concept, Methods and Starting Materials. J. Fuhrhop.

Modern Synthetic Reactions H.O. Housc,
5. Advanced Organic Chemistry : Reactions, b
6. Principles, of Organic Chemistry Part B. *.a. Carey and R.J. Sundberg, Plenum Press.

sted:

Wiley,

Modern Methods of Organic Synthe

5. W. carruthers, Cambridge Univ. Press.
WA Benjamin.
Aechanisms and Structure, J. March. Wiley.

(O == 7 2 o
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: ' DEVI AHILYA VISHWAVIDYALAYA, INDORE
o M.Sc. CHEMISTRY (SEMESTER —1V)
Paper No. : OPT-2 Code- MCH-515
Compulsory / Optional © Optional
Max. Marks © 100
Optional Paper : Chemistry of Natural Products
Unit-1 Terpenoids and Carotenoids -
Calcifications, nomenclature, occurrence. 1solation, general methods of structure
determination, isoprene rule. Struciure determination, stereochemistry, biosynthesis and
synthesis of the following representative molecules @ Citral, Geranicl o-Terpeneol,
Menthol, Farnesol, Zingiberenc. Santonin, Phytol, Abictic acid and [3-Carotene.
Unit-2 Alkaloids
Definition, nomenclature and physiological action, occurrence, isolation, general methods
of structure eclucidation, degradation, classification based on nitrogen heterocyclic ring,
role of alkaloids in plfmt\ Structure nnum,hemibiw synihesis and blosynthe‘ms of the
tolhzy}’:_\_ o I hllli_’ _i\ niine. Nicgin At (),\ (14 ine \,llld \TOTDHM
Unit-3 | Steroids
| ‘ Oceurrence 11(')!3'lt'iJL"iEL[l!ia:‘ t bon and stereochemistry,
lsolation, Bile acids, Androsterone,
Testosternic, | § i1 of Steroids.
Unit-4 Plant P wnu,nts
| Oceurrence, nomenclature and thods of structure determination. Isolation and
| | synthesis of Apigemn, Luteo] tin, Myrcetin, Quercetin 3-glucoside, Vitexin,
I Jradzen, 15} i hesis of |
! flavonoids: g 2
5"3'1‘1!\5\; VI ‘
| Unit-= Pro Jsizigimmm i
! | Cecurrence, nomenclature. classi 0. piogenesis and physiological effects. Synthesis |
| of PGE2 and PGF2a.
E Pyrethroids and Rotenones ’
| .: Synthesis and reactions of Pyrethroids and Rotenones. (For structure slucidation, emphasis |
I | is to be placed n'uﬂ)_;__y}_g__gg_i;.gcc;;:4,\ purameters wherever possible). ‘
Books Suggested:
I, Natural Products : Chemistry and Bioleg ¢, J. Mann, 1.5, Davidson, 1.B. Hobbs,
D.V. Banthrope adn J.B. Harbome, Longima
2. Organic Chemistry : Vol. 2 IL. Finar, ELBS&
3. Stereoseclective S}mhhsi : A Practical Approach, M. Norgradi, VCH.
4. Rodd's Chemiistry of Carbon Compounds, 1. S, Cofley, Elsevier.
5. Chenusury, Biological and Pharmacological Fm:-n’Lir‘:s of Medicinal Plants trom the Americas,
. Ed. Kurt Hostettmmann, M.P. Gupta and A. Marston. harwood Academic Publishers.
6. Introduction to Flavonoids, B.A. Bohm. Harwood Academic Fublishers. (?
2 7. New Trends in Natural Product chemisi

v, Adaaur Raluman and M., Choudhary, Harwood
Academic Publishers. .
Insectludes of Natural Origin, Sukh Dex

Harwood Ac ad C ’u‘nhshers. s TR
0 e S o __é__ B =1 IR Wl . L.




DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER —-1V)

Paper No. : OPT-3 Code- MCH-516
Compulsory / Opticnal : Optional
Max. Marks : 100

Optional Paper : Analytical Chemistry

Unit-1 Introduction

|
|
|
Uni

Unit-2 | Food analysis
| A

1= Amalysis of soil, Fuel, Body Fluids and Drugs
(1) Analysis of Soil, moi ters nitrogen, phosphorus, silica, lime, magnesia,
manganess, sulphar ad
Shguic and ses. UL coo wiad proximaie analysis-heating values-grading ot

Role of analytical chemistry Classification of analytical methods classical and
instrumental. Types of instrumental analysis. Selecting an analytical method. Neatness and
cleanliness. laboratory operations aand practices. Analytical balance. Techniques of
weighing, emrors. Volumewic glassware cleaning and calibration of glassware. Sample
Volumetric glassware cleaning &nd Calibration of glassware. Sample preparation-
dissolution and decompositions. CGravimetric techniques. Selecting and handling or

reagents. Laboratory notebooks. Sazety in the analytical laboratory.

Errors and Evaluation Definition of t2rms in mean and median. Precision-standard
deviation, relative standard deviation. Accuracy-absolute ervor, relative error. Types of
error in experimental data determivale (systemaiic), indetenminate (or random) and gross.
Sources of error and the effects upon the analytical results. Methods for reporting
analytical data. Statistical evaluation of data-indeterminale érrors. The uses of statistics.

Moisture, ash, crude protein. fat ooude {ioser, carbohydrates, caleium, potassium, sodium
and phosphate. Food adulteration-conmmon adulterants in tood, contamination of foods
stuffs. Microscopic examinaton o! foods for adulterants. Pesticide analysis in food
prodecuts.  Extraction and purithcation of sample. HPLC. Gas chromatography for
organophosphates. Thin-taver cheomatography for identification of chlorinated pesticides

Jtatants amd therr eftects. Sources of water |
‘\ H1 radhiae W o8 as sources ol

sis-colour, turbidity, tolal solids. |

bk il 1.5y Uity \ g t . fat L Y

coduea iy, acidity, alakal y. Larduess, chloride, sulphate, fluoride, silica, phosphates
cuvy metal pollution-public health significance of
; managanese, mercury and arsenic. General
the analysis of heavy metals in aqueous systems.
ol Postieldes as water pollutants and analvsis. Water

adn different forms of mrogen

i cadminm, chromiwm, copp

Lsurvey

&
=
o
=
o

d fuels-tlash pon e poonl octane number and carbon residue. Gaseous

value

Unit-3 ; : bloed-cotlection and preservation of samples.
| Chinical analysis. Scruni eiectrolyv tlood glucose, blood urea nitrogen, uric acid,
? un. globulins, barb ! alkaline phosphates. Immunoassay : principles
1 of radio mununoassay (R wons. The blood gus analysis trace elements n the
| body
!‘ (L) Drug analysis @ Narcoues ano aengevous drog. Classilication of drugs. Screening by
Laas and thin-layer chromatography wind spectrophotometeric measurements.

KNG . S .




Books Suggested:

L.
2.
3
4
5.
6.
7
8
9
1

C

Analytical Chemistry, G.D. Christian, J.Wicy.

5%

Fundamentals © analytical Chemistry. D.A. Skoog. D.M. West and F.1. Hooler, W.B. Saunders.

Analytical Chemistry-Principles. JH. Kennedy. W.B. Saunders.
Analytical Chemistry-Principles and Technigues, LG. Hargis. Prentice Hall.

Principles of Instrumental analysis D.A. Skoog and J.L. Loary, W.B. Saunders.

Principles of Instrumental Analysis D.A. Skoog W.B. Saunders.
Quantitative Analysis, R.A. Day, Jr. and A L. Underwood, prentice Hall.
Environmental Solution, S.M. Khopkar, Wiley Eastem.

Basic Concepts of Analysis Chennsiry, § vl Khopkar, Wiley kastern.

). Handbook of 1_11;i1’@1_1_1_}911£@1;1_'7’f ;g]_i‘niques. for A mﬂy[ivcal Chemistry, F. Settle, Prentice Hall



Paper No.

S
DEV1I AHILYA VISHWAVIDYALAYA, INDORE

M.Sc. CHEMISTRY (SEMESTER —1V)
OPT-4 Code- MCH-517

Compulsory / Optional - Optional

Max. Marks

100

Optional Paper : Eicctrochemistry

Unit-1 1. Conversion and S[mdgc of Eicvirechemical Energy Present status of energy
L consumption : Polluuon problem. flistory of fuel cells, Direct energy conversion by
| electrochemical means. Maximum inirinsic efficiency of an electrochemical converter.
| Physical li’lLuj’pl’C{'fJUOn of the Camaol cificioncy factor in ¢lectrochemical energy
! converters. Power outputs.
} electrochemical Gcncrmur\‘ (Fuei ¢ ¢ils) - Hydrogen oxveen cells, Hydrogen Air cell,
| Hydrocarbon air cell, Alkane fuel cetl, Phusphoric and fuel cell, direct NaOH fuel cells,
| applications of fuel (..uH:.
i Electrochemical Energy Storage
| Properties of Electrochemical ene: 5 :’ : Measure ol battery performance, Charging
and discharging af a batery, Sto: sity, Energy Density. Classical Batteries © (i)
i Lead Acid (1) Nickel-Cadmiuni (11 Zing manganese dioxide, Modern Batteries @ (i)
| Zinc-Adr (11) Nickel-Metal H_\,-_:: e (ibg 1 future Electricity storers
| - | Storage in (1) H drogen, (i __1 ‘Ltls (i) Non agueous solutions.
‘ Unit-2 U Corrosion and Stability of bes
5 Civilization and Surface mechanisni ol thie comrosion of the metals; Thermodynamics and
| the stability of metals, Potentiw: -pti tor Pourbaix) Diaphragmsl; uses and abuses,
i { Corrosion curent and comosion pol Evans diagrams. Measurement of corrosion rate
| . (10 Weighr Loss method :al Method
| inhibiti ‘.;_>_ Lorrosion :
[ ! sub =s to the ilbLLl()th
en SEE ; nctiod it external source, anodic
| Protectiualr. & Lt B jBa g
‘ % Passivaiion :
| Structure of Passivation {ilms, ivicchanism of ivation, Spontaneous Passivation
\ Nature's method for stabihizing surtaees, - " )
Unit-3 ‘ Bioelectrochemistry :
i bioetectrodics, Membrane Potentuls, Sunplistic theory, Modern theory, Electrical
‘ conductance in biological organisin. Electronie, Protonie electrochemical mechanism of
nervous systems, enzymes as elecirodes. .
i Kinetic of Electrode Process :
| Essentials of Electrode reactior. « wirern Density, Overpotennal, lafel Equation, Butler
Volmer equation. Standard rate constwl (KO) and Transter coefficient (a), Exchange
Current.
Irreversible Elecirode procesics Critenia of  irreversibility,  informatino  from
| irreversible wave. S _ _
i Unit-4 Methods o¢f determining Kinetic parameters for guasi-rversible and irreversible
waves  : Koutecky's  moethod vieits  lsrae! Method,  Gellings ethod
{ Electrocatalysis :
" Chemical catalysts and Elecirochicn ical catalysts with spucial reference to purostates,
; porphyrin oxides of rare carths. bl e ceatalysis tn simple redox teactions, in leac.'
involving adsoxbed speucs h]hUklr\.}”"é ‘arious parameters. N
o v S
3 - -




- 79

& . . 5

_ 1 Unit-3 Potential Sweep Method : ]
o Linear sweep Voltammetry, Cyclic Voltammetry, theory and applications. Diagnostic

criteria of cych voltammetry. Controlied current microelectrode technigues : comparison

with controlled potentials methods, chronopotentiometry, theory ad applications.

Bulk Electrolysis Methods :

Controlled potential coulometry, Controlled Coulomeuy, Electroorganic synthesis and its
important applications. Stripping analysis : anodic and Cathodic modes, Pre electrolysis
| and Suripping steps, applications of Stripping Analysis.

i

Books Suggested:

pond

Modern Electrochemistry Vol. I, Ha, Vol B J'OM Bockris and A K.N. Reddy, Plenum
Publication, New York.

Polarographic Techniques by L. Meites, Liersclence.

"Fuel Cells : Thieir electrochemistry™. MoGraw Flill Book Company,
Modern Polarographic Methods by A.M. Bond, Marcell Dekker.
Polarography and allied techniques by K. Zutshi, New age International publicatin. New Delhi.
"Electroaalytical Chemistry by Basil H. Vessor & Galen W. ; Wiley Interscience.
Flectroanalytical Chemistry by Basil I Yessor & alen w. ; Wiley [nterscience.
Topics in pure and Applied Chemistry, Ud. 5. K. Rangrajan. SAES] 13

2T Publication, Karatkudi
{ Indi:

New York.

Yoy L B W N
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Paper No.
Compulsory / Optional : Optional
Max. Marks

DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER —1V)
OPT-5 Code- MCH-518
: 100

Optional Paper : Medicinal Chemistry

| Tertenadine, £ zine. Salbutural o

Unit-1 Structure and activity : Re:ationship between chemical structure and biologicai activity
(SAR). Receptor Site Theorv. Approaches to drug design. lntroduction to combinatorial
synthesis in drug discovery. Factors affecting bioactivity. OSAR-Free-Wilson analysis,
Hansch analysis, relationship between Free-Wilson analysis and Hansch analysis.

Unit-2 Pharmacodynamics:

Introduction, elementary reatment of enzymes stimulation, enzyme inhibition,
sulfonamides, membrane active drugs, drug metabolism, xenobiotics, biotransformation,
significance of drug metabolism in medicinal chemistry. B

Unit-3 Antibiotics and antibacterials
Introduction, Antibiotic p-Lactam type - Penicilling, Cephalosporins, Antitubercular —
Streptomycin, Broad spectrum antibiotics — Tetracyclines. Anticancer - Dactinomyein |

| (Actinomycn ) - - - '

Unii-4 Antifungal - |
polyenes, Antibacterial - O Mortloxacn I
Antimalarials © Chemotherapy ol malaria. SAR. Chioroguine, Chloroguanide and ;
Mefloquine - B 1

[ Unit-3 Non-steroidal Anti-inflammatory - o

Drugs :
Diclofenac Sodium, Ibuproten and MNetopam

Antihistaminic and antinsthmazic aeent

Books recommended

1. Introduction to medicinal chemistoy. AL Gringuage, Wiley-VCH.

2. Wilson and Gisvold®s Text Book of Organic Medicinal and Pharmaceutical Chemistry,
Ed Robert I' Dorge.

3. An Introduction to Drug Design, 5.0 Pandeya and 1R Dimimock, New Age
Internaitonal.

4. Burger’s Medicianl Chemistry an:d Uirug Discovery, Vol-i (Chapter 9 and (..'lmp:c:r’ 14),
Ed. M. WOLT John

5. Goodman and Gilman’s pealoond i 5, Mec GRaw-t1ill

6. The Organic Chemistry of Drug Design and D 3. Silverman, Academic
Press.

7. Strategies tor Organic Drug synthicsis aud Design, D.iednicer, John Wiley.

8. Principles of Medicinal Chemistry W.0O Foye

0. Medicinal Chemistry; The Rote - chemist i Dr Lesearch, S M. Roberts and. -
B.J. Pricer. B o pem—
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
M. Se. CHEMISTRY PRACTICALS (SEMESTER —1TV)

Practical examination shall be conducted separaiciy for each brauch : (Duration : 6-8 hrs in

each branch).

Inorganic Chomisiry
Preparation / lon — Exchange Chromato graplhy
Spectrophotometric / Flanie Photometric Deterniiinaiions
Record
Viva Voce

Preparation :

. Synthesis of metal acetylacetonate
Metal complex of DMSO

. Deternmination ot Cr (1il) complex
. [Co(NH;)sCI]Cls

Trans — [Co(INH3)5(NO2):]Cl

Synthesis of metal — ethylene diamine complex

oy

RN PSS

o vl

Ton Exchange Chromatography
(a) Capacity of cation / anion exchange resin

(b Sszgnpni(j]l of cobalt & nickel on anton exchangs e

Spectrophotometric Determinations / Speciroscupi identiticaiion

NMR, ESR & Mass
a. Manganese / Chromium in steel sample
b. Nickel by extractive spectrophotometric method
¢. Flouride / Niltrite / Phosphate

Flame Photometric Determinations
A. Sodium & Potassium when present togetho
B. Lithium / Calcium / Barium / Strontium.

Y\ \‘X\

O B e
NEO NS}

]

(W3

l

Ll
L2

Olumetrical

of recorded specira like IR,



Organic Chemistry

Synthesis of Organic co;npounds
Spectrophotometric Estimations or Isolation
Identification of Organic compounds (Spectral data;
Record

Viva Voce

OUyrganic Synthesis (may involve multi — steps;

1. Friedel Crafts reaction

2. Beckmann’s reaction
3. Synthesis of symumetrical tribromobenzene 1ol
4.

ethyl-3-hydroxybutanoate & determine its opil .l
5. Biosynthesis of ethanol from sucrose.
6. Preparation of soao brom fat with 1solation

Spectroscopic Rstinmation
(1) Annno acios
(2) Proteins
(3) Carbohvdrates
(4)y Aspirin
(&) Cafteing
Yo ickaresinae ¢

aseln o

i. G

2. Lycopme trom tom

3. Piperine from black pepper
4. Caffeine from tea leaves
5. Lactose [from Milk

o E T e e

6. Preparation

Tdentification of Organic compuounds

MS).

10
10
04
04

g
L

otal :

L aniline.

the analysis of their spectral data (UV, IR,

Enzymatic reduction of ethylacetoacetate using Baker’s yeast o vield cnantiomeric excess of

S

&



% i
A
; Physical Chemistry B

Any one Experiment / Exercise from Section — A 12
Any one Experiment / Exercise from Section — B 13
Record 04
Viva Voce 05

Total : 34

Section - A

Spectroscopy

1. Determination of pKa of an indicator (e.g., methyl red) in {a) aqueous & (b) micellar media.
2. Delermination of stoichiometry & stability constant of Ferric isothiocyanate ion complex in
solution.
3. Determination of rate constant of allcaline bizaching of Malachite green & effect of ionic
strength on the rate of reaction.
Polarography / Electronics
1. Identification & estimation of metal ions such as Cd*", Pb*", Zn’" & Ni** etc. Polarographically.
2. Study of a metal ligand complex polarographically (using Lingane’s method).
3. Determination of the V — I characteristics of a given diode in :
(2) Forward based mode / function.
(b) Reverse based mode / function.

Chemical Kinetics
1. Determination of rate constant & formation of an intermediate complex in the reaction of Ce
(IV) & Hypophosphorous acid at ambient temperature,

' oy &oenthalpy of gty ation in the reaciion of Kl

L. etermtiyalion vl ¢

py ol activation Hor o st

4. Kinetics ot an cnzyme catalyzed reaction
Fhermodynamics

i. Detenmination ol partial molar volume of solute (2.g., KCI} & solvent in a binary muixture.

2. Determination of the temperature depen ce ol the solubility of a compound 1n two solvents
baving sunilar uanotecular ineractons «benwoic acid b water & in DMSO water mixture &

calculate the partial molar heat of selution.

Books Suggested

1. lnorgamic b F s, 1 Derek Wooling {

2 it Chemustry, £ CiNE Pike and MM Singh, Wiley.

3. Practical Inorganic Chemistry, G. M B. W. Rockett, Van Nostrad.

4. The systematic kentfication of Organic Compounds, R.L. Shriner and D.Y. Curlin,

ALV s s e % :
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of
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IIT and IV Semesters

Effective from Academic Year 2016-17 onwards
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DEVI AHILYA VISHWAVIDYALAYA, INDORE

' Scheme of Marks

‘ M. Sc. Chemistry
(w.e.f. 2016 and onwards)

SEMESTER - 111

‘Paper | Compulsory/Optional | Paper Title Code Max. Marks
(MCH)
i | Compulsory APPLICATION OF 501 85+ 15(CCE) = 100
SPECTROSCOPY-1 |
173 Compulsory PHOTOCHEMISTRY 502 85+ 15(CCE) = 100
i | Compulsory ENVIRONMENTAL CHEMISTRY | 503 85+ 15(CCE) = 100
iV | Optional -T ANY TWO 504-508 | 85+ 15(CCE) = 100
v | Optional -11 85+ 15(CCE) =100
o PRACTICAL-1. Inorganic 33
2. Organic 33
3. Physical 34
=100
) Total 600

SEMESTER -1V

Paper Compulsory/Optional | Paper Title % Code Max. Marks
(MCH)
1 | Compulsory APPLICATION OF 511 85+ 15(CCE) = 100
SPECTROSCOPY-1I
11 | Compulsory SOLID STATE CHEMISTRY 512 854 15(CCE) = 100
1 | Compulsory BIOCHEMISTRY 513 85+ 15(CCE) = 100
v | Optional ANY TWO 514-518 | 85+ 15(CCE) = 100
vV Onptional ‘ W%—((—‘(Ij)—nlﬁﬂﬁﬁ
} T PRACTICAL- 1. Inorganic B T o
! 2. Organic 33 _
| 3. Physical 34 WA
=100
' - Project Work — Duration 60 100
HOURS
' Total 700

"_7,.“\“!‘“‘(‘“\ (.\ Sh% 2016 ) 7\0\\(0 W£ M '\\:)
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER —I11)

= o o ‘\-{\' ; I ((:0(]9"}\’1(.:["'501 )
—pulsory / Optional : Compulsory
fax_ Marks : 100

I,

/ ‘/ f,']“ : W o *’%{‘E
¢ - ) é\\/b / \\ CJOV‘ [

PAPER I : APPLICATION OF SPECTROSCOPY-I

Unit - 1 Electronic Spectroscopy:
Electronic Spectral Studies for d' _d” systems in octahedral, tetrahedral
and square planer complexes
Unit - 2 Vibrational Spectroscopy

Symmetry and shapes of AB,, AB;, AB4, ABs and ABg, mode of bonding
of ambidentate ligands, nitrosyl, ethylenediamine and diketonato
complexes, application of resonance Raman spectroscopy and its
applications.

Unit - 3 Nuclear Magnetic Resonance Spectroscopy-I

General introduction and definition, chemical shift, spin-spin interaction,
shielding and deshielding mechanism, mechanism of measurement of
chemical shift values and correlation for protons bonded to carbon
(aliphatic, olefinic, aldehydic and aromatic) and other nuclei (alcohols,
phenols, enols, carboxylic acids, amines, amides & mercapto),

Unit - 4 Nuclear Magnetic Resonance Spectroscopy-I1

Chemical exchange, effect of deuteration, Complex spin spin interaction
between two, three, four and five nuclei (I order spectra) Stereochemistry,
hindered rotation, Karplus curve-variation of coupling constant with
disordered angle. NMR shift reagents, solvent effects. nuclear overhauser
effect (NOE).

Unit - 5 Massbauer Spectroscopy Basic principles, spectral parameters and
spectrum display. Apphcatlon of the techmque to the studies of (1)
bonding and structures of Pe and Fe'’ compounds including those of
intermediate spin, (2) Sn"? and Sn"* compounds nature of M-L bond,
coordination number, structure and (3) detection of oxidation state and
inequivalent MB atoms.

No
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10.
11.
12.
13.

= Wesinods for Chemistry, R.S. Drago, Saunders Compnay.
Sramrsl Methods in Inorganic Chemistry, E.A.V. Ebsworth, D.W.H. Rankin and S. Cradock,
£t BS
nfrared and Raman Spectral : Inorganic and Coordination Compounds K. Nakamoto, Wiley.
Progress in Inorganic Chemistry vol., 8, ed., F.A. Cotton, vol., 15 ed. S.J. Lippard, Wiley.
Transition Metal Chemistry ed. R.L. Carlin vol. 3 dekker.
Inorganic Electronic Spectroscopy, A.P.B. Lever, Elsevier.
NMR, NOR, EPR and Mossbauer Spectroscopy in Inorganic Chemistry, .V. Parish, Ellis
Haywood.
Practical NMR Spectroscopy, M.L. Martin. J.J. Deepish and G.J. Martin, Heyden.
Spectrometric Identification of Organic Compounds, R.M. Silverstein, G.C. Bassler adn T.C.
Morrill, John Wiley.
Introduction to NMR spectroscopy, R.J. Abraham, J. Fisher and P. Loftus, Wiley.
Application of Spectroscopy of Organic Compounds, J.R. Dyer Prentice Hall.
Spectroscopic Methods in Organic Chemistry D.H. Williams, 1. Fleming, Tata McGraw-Hill.
Structural Methods in Inorganic Chemistry, E.A.V. Ebsworth, D.W_H. Rankin and S. Cradock,

FELBS.

- Introduction to NMR spectroscopy, R.J. Abraham, J. Fisher and P. Loftus, Wiley.

/
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PEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER —I1I)

Faer Mg . I (Code-MCH-502)

wroviaory - Opuonal : Compulsory

LWz Marks : 100

PAPER 11 : PHOTOCHEMISTRY

‘Unit-1 | Photochemical Reactions -
Interaction of electromagnetic radiation with matter, types of excitations, fate of excited
molecule, quantum yield, transfer of excitation energy, actinometry.

Unit-2 | Determination of Reaction Mechanism
(Classification, rate constants and life times of reactive energy state, determination of rate
constants of reactions. Effect of light intensity on the rate of photochemical reactions.
Types of photochemical reactions-photo dissociation, gas-phase photolysis.

Unit-3 Photochemistry of Alkenes ]
Intramolecular reactions of the olefinic bond-geometrical isomerism, cyclisation reactions,
rearrangement of 1,4- and 1,5-dienes.

Photochemistry of Aromatic Compounds
Isomerisations, additions and substitutions.

Unit-4 Photochemistry of Carbonyl Compounds ]
Intramolecular reactions of carbonyl compou;ds—saturated, cyclic and acyclic, 5, Y
unsaturated and o, B unsaturated compounds, cyclohexadienones. Intermolecular
cyloaddition reactions-dimerisations and oxetane formation.

Unit-5 | Miscellaneous Photochemical Reactions N

Photo-Fries reactions of annilides, Photo-Fries rearrangement. Barton reaction. Singlet

molecular oxygen and its reactions. Photochemical formation of smog. Photodegradation

o qr‘ ?’O‘ e & o (‘ \b
@Q]i/' ‘ N\
T 9.ql L !



_.‘A;!tﬂs of photochemistry, K.K. Rothagi-Mukheriji, Wiley-Eastern.
€ smemrials of Molecular Photochemistry, A Gilbert and J. Baggott, Blackwell Scientific

Pahircation.
\iolecular Photochemistry, N.J. Turro, W.A. Benjamin.

+  Introductory Photochemistry, A. Cox and T. Camp, McGraw Hill.
3 Photochemistry, R.P. Kundall and A. Gilbert. Thomson Nelson.
6. Organic Photochemistry, J. Coxon and B.Halton, Cambridge University Press.
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AVIDYALAYA, INDORE
Y (SEMESTER -TII)

. I (Code-MCH-503 )
- Compulsory
- 100

PAPER ITI: ENVIRONMENTAL CHEMISTRY

i mre-1 | Atmosphere
Atmospheric layers, Vertical temperature profile, heat/radiation budget of the earth
atmosphere systems. Properties of troposphere, thermodynamic derivation of lapse rate.
Temperature inversion. Calculation of Global mean temperature of the atmosphere.
Pressure variation in atmosphere and scale height. Biogeochemical cycles of carbon,
nitrogen, sulphur, phosphorus, oxygen. Residence times.
Atmospheric Chemistry
Sources of trace atmospheric constituents : nitrogen oxides, sulphurdioxide and other
sulphur compounds, carbon oxides, chlorofluorocarbons and other halogen compounds,
methane and other hydrocarbons.
Tropospheric Photochemistry
Mechanism of Photochemical decomposition of NO, and formation of ozone. Formation
of oxygen atoms, hydroxyl, hydroperoxy and organic radicals and hydrogen peroxide.
Reactions of hydroxyl radicals with methane and other organic compounds. Reaction of
OH radicals with SO, and NO,. Formation of Nitrate radical and its reactions.
| Photochemical smog meteorological conditions and chemistry of its formation.
Unit-2 Air Pollution
Air pollutants and their classifications. Aerosols-sources, size distribution and effect on
visibility, climate and health.
Acid Rain
Definition, Acid rain precursors and their aqueous and gas phase atmospheric oxidation
reactions. Damaging effects on aquatic life, plants, buildings and health. Monitoring of
SO; and NO;. Acid rain control strategies. )
Stratospheric Ozone Depletion
Mechanism of Ozone formation, Mechanism of catalytic ozone depletion, Discovery of
Antarctic Ozone hole and Role of chemistry and meteorology. Control Strategies.
Green House Effect
Terrestrial and solar radiation Spectra, Major green house gases and their sources and
Global warming potentials. Climate change and consequences.
Urban Air Pollution
*‘ Exhaust emissions, damaging effects of carbon monoxide. Monitorin g of CO. Control
| strategies. 7 - S ]
Unit-3 Aquatic Chemistry and Water Pollution
Redox chemistry in natural waters. Dissolved oxygen, biological oxygen demand,
chemical oxygen demand, determination of DO, BOD and COD. Aerobic and anaerobic
reactions of organic sulphur and nitrogen compounds in water acid-base che“mi%'fﬁmﬁ'esh
water and sea water. Aluminum, nitrate and fluoride in water. Petrification. Sources of
" water pollution. Treatment of waste and sewage. Purification of drinking water, techniques
. of purification and disinfection. )
Unit-4 Environmental Toxicology
Toxic heavy metals : Mercury, lead, arsenic and cadmium. Causes of toxicity.
Bioaccumulation, sources of heavy metals. Chemical speciation of Hg, Pb, As, and Cd.

Biochemical and damaging effects. ]

V= o Ol N
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e Organic Compound : Pesticides, classification, properties and uses of
,J-"‘{argmodﬂoﬁne and ionospheres pesticides detection and damaging effects.

E Polychlorinated biphenyls : Properties, use and environmental continuation and effects.
Polynuclear Aromatic Hydrocarbons : Source, structures and as pollutants.

1'4"

1 nit-5 Soil and Environmental Disasters

Soil composition, micro and macronutrients, soil pollution by fertilizers, plastic an metals.
Methods of re-mediation of soil. Bhopal gas tragedy, Chernobyl, three mile island,
Minimtata Disease, Sevoso (Italy), London smog.

Books Suggested:

Environmental Chemistry, Colin Baird, W.H. Freeman Co. New York, 1998.
Chemistry of Atmospheres, R.P. Wayne, Oxford.

Environment Chemistry, A.K. De, Wiley Eastern, 2004.

Environmental Chemistry, S.E. Manahan, Lewis Publishers.

Introduction to atmospheric Chemistry, P.V. Hobbs, Cambridge.
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OPTIONAL PAPERS

Out of the following select any two papers:

OPT-1

OPT-2

orT-3

OPT-4

OPT-5

MCH-504 Organotransition Metal Chemistry
MCH-505 Polymers

"MCH-506 Heterocyclic Chemistry
MCH-507 Physical Organic Chemistry

MCH-508 Chemistry of Materials

-\\a
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B ¥ A VISHW AVIDY ALAYA, INDORFE
MLSe. CHEMISTRY (SEMESTER —111)

P N : OPT-1 Code- MCH-504
‘mmdory Optional : Optional
Lax Marks : 100

Optional Paper : Organotransition Metal Chemistry

Unit-1 'Alkyls and Aryls of Transition Metals
Types, routes of synthesis, stability and decomposition pathways, organocopper in organic
synthesis.

Compounds of Transition Metal-Carbon Multiple Bonds
Alkylidenes, alkylidynes, low valent carbenes and carbynes-synthesis, nature of bond,
structural characteristics, nucleophilic and electrophilic reactions on the ligands, role in
| organic synthesis.

Unit-2 Transition Metal n-Complexes
Transition metal m-Complexes with unsaturated organic molecules, alkenes, alkynes,
allyl, diene, dienyl, arene and trienyl complexes, preparation, properties, nature of bonding
and structural features. Important reactions relating to nucleophilic and electrophilic attack
on ligands and to organic synthesis.

Unit-3 | Transition organometalic compounds:
- Transition metal compounds with bonds to hydrogen, boron, silicon
Unit-4 Homogeneous Catalysis

Stoichiometric reactions for catalysis, homogeneous catalytic hydrogenation, Zeigler-
Natta polymerization of olefins, catalytic reactions involving carbon monoxide such as
hydrocarbonylation of olefins (oxoreaction), explanation reactions, activation of C-H

] bond.

Unit-5 Fluxional Organometallic Compounds

Flexionality and dynamic equilibrium in compounds such as n” olefine, n*-allyl and dienyl

complexes.

Books Suggested :

I Principles and Application of Organotransition Metal Chemistry, J.P. Collman. ..S. Hegsdus,
J.R. Norton and R.G. Finke, University Science Books.

2. The Organometallic Chemistry of the Transition Metals, R.H. Crabtree. John Wiley.

Metallo-organic Chemistry, A.J. Pearson, Wiley.

-

4. Organometallic Chemistry, R.C. Mehrotra and A. Singh New Age International. 2
.| ;,‘.‘ i ‘ B /%6 fﬁ‘/ mr\b
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" DEVIAHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER -111)

Paper No. : OPT-2 Code- MCH-505
Compulsory / Optional : Optional
Max. Marks 1 100

Optional Paper : Polymers

Unit-1 Basics

Importance of polymers. Basic concepts: Monomers, repeat units, degree of
polymerization Linear, branched and network polymers. Classification of polymers.
Polymerization: condensation, addition/radical chain-ionic and co-ordination and
copolymerization. Polymerization conditions and polymer reactions. Polymerization in
| homogeneous and heterogeneous systems.

iinit-2 Polymer Characterization

Polydispersion-average molecular weight concept. Number, weight and viscosity average
molecular weights. Polydispersity an molecular weight distribution. The practical
significance of molecular weight. Measurement of molecular-weights. End-group,

| viscosity, light scattering, osmotic and ultracentrifugation methods.

Unit-3 Analysis and testing of polymers
Chemical analysis of polymers, spectroscopic methods, X-ray diffraction study.
Microscopy. Thermal analysis and physical testing-tensile strength. fatigue, impact, tear
resistance, Hardness and abrasion resistance.

{init-4 Inorganic Polymers
A general survey and scope of Inorganic Polymers special characteristics, classification,
homo and hetero atomic polymers.
Structure, Properties and Applications of
a. Polymers based on boron-borazines, boranes and carboranes.
b. Polymers based on Silicon, silicone's polymetalloxanes and polymetallosiloxanes,
silazanes.

inits Structure, Properties and Application of Polymers

a. Polymers based on Phosphorous-Phosphazenes, Polyphosphates

b. Polymers based on Sulphur-Tetrasulphur tetranitride and related compounds.
c. Co-ordination and metal chelate polymers.

Books Suggested:

i Inorganic Chemistry, J.E. Huheey, Harper Row.

2. Developments in Inorganic polymer Chemistry, M.F. Lappert and G.J1. Leigh.

1. Inorganic polymers- N.H. Ray.

4. Inorganic polymers, Graham and Stone.

5. Inorganic Rings and Cages : D.A. Armitage. W "“5}%:
6. Textbook of Polymers Science, F.W. Billmeyer Jr. Wiley. h
/. Contemporary Polymer Chemistry, H.R. Al cock and F.W. Lambe, Prentice Hall.
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Paper No.
Compulsory / Optional : Optional
Max. Marks

Unit-4

Tinit-5

Unit-1

“DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER -TI1I)

: OPT-3 Code- MCH-506
: 100

Optional Paper : Heterocyclic Chemistry

Nomenclature of Heterocycles

Replacement and systematic nomenclature (HantzsMCH-Widman system) for monocyclic
fused and bridged heterocycles.

Aromatic Heterocycles

General chemical behaviour of aromatic heterocycles, classification (structural type),
criteria of aromaticity (bond lengths, ring current and chemical shifts in IH NMR-spectra.
Empirical resonance energy, delocalization energy and Dewar resonance energy,
diamagnetic susceptibility exaltations). Heteroaromatic reactivity and tautomerism in
aromatic heterocycles.

Unit-2

Non-aromatic Heterocycles

Strain-bond angle and torsional strains and their consequences in small ring heterocycles.
Conformation of six-membered heterocycles with reference to molecular geometry, barrier
to ring inversion, pyramidal inversion and 1,3-diaxial interaction. Atereo-electronic effects
anomeric and related effects, Attractive interactions-hydrogen bonding and intermolecular
nucleophilic electrophilic interactions. Heterocyclic synthesis-princples of heterocyclic
synthesis involing cyclization reactions and cycloaddition reactions.

!lnif—j

Small Ring Heterocycles
Three-membered and four-membered heterocycles-synthesis and reactions of azirodines,
oxiranes, thiranes, azetidines, oxetanes and thietanes.

Benzo-Fused Five-Membered Heterocycles X

Synthesis and reactions including medicinal applications of benzopyrroles, bezofurans and
benzothiophenes.

Meso-ionic Heterocycles
General classification, chemistry of some important meso-ionic heterocycles of type-A
and B and their applications.

Six-Membered Heterocycles with one Heteroatom

Synthesis and reactions of pyrylium salts and pyrones and their comparison with
pyridinium & thiopyrylium salts and phridones. Synthesis and reactions of quionlizinium
and henzopyrylium salts, coumarins and chromones.

Six Membered Heterocycles with Two or More Heteroatoms: bynthe‘;m and reactions of
diazones, triazines, tetrazines and thiazines. Seven-and Large-Membered Heterocycles:
Synthesis and reactions of azepines, oxepines, thiepines, diazepines, thmnpmcq azocines,
diazocines, dioxocines and dithiocines. e ‘W
Heterocyclic Systems Containing P, As, Sb and B

Heterocyclic rings containing phosphorus : Introduction, nomenclature, synthesis and
characteristics of 5- and 6-membered ring systemsphosphorinaes, phosphorines,
phospholanes and phospholes. Heterocyclic rings containing As and Sb : Introduction,
synthesis and characteristics of 5- and 6-membered ring system. Heterocyclic rings
containing B : Introduction, synthesis reactivity and spectral characteristics of 3- 5- and 6-
membered ring syqtem
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_eeested:
Heterocyclic Chemistry Vol. 1-3, R.R. Gupta, M. Kumar and V.Gupta, Springer Verlag,
The Chemistry of Heterocycles, T. Eicher and S. Hauptmann, Thieme.
Heterocyelic chemistry J.A. Joule, K. Mills and g.F. Smith, Chapman and Hall.
Heterocyclic Chemistry, T.L. Gilchrist, Longman Scietific Techinal.
Contemporary Hetrocyclic Chemistry, G,.R. Newkome and W.W. Paudler, Wiley-Inter Science.

An Introductiion to the Heterocyclic Compounds, R.M. Acheson, Johnwiely.
C'omprehensive Heterocyclic Chemistry, A.R. Katrizky and C.W. Rees, eds. Pergamon Press.
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P ‘m/DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER —1IT)

Paper No. : OPT-4 Code- MCH-507
Compulsory / Optional . Optional
Max. Marks 2 100

Optional Paper : Physical Organic Chemistry

Unit-1 Concepts in Molecular Orbital (MO) and Valence Bond (VB) Theory

Introduction to Huckel molecular orbital (MO) method as a mean to explain modern
theoretical methods. Advanced techniques in PMO and FMO theory. Molecular
mechanics, semi empirical methods and ab initio and density functional methods. Scope
| and limitations of several computational programmes. - 7
Unit-2 Quantitative MO theory : Huckel molecular orbital (HMO - ‘method as app]u,d to ethene,
allyl and butadiene. Qualitative MO theory ionisation potential. Electron affinities. MO
energy levels. Orbital symmetry. Orbital interaction diagrams. MO of simple organic
systems such as ethene, allyl, butadiene, methane and methyl group. Conjugation and
hyper-conjugation. Aromaticity.

Valence bond (B) configuration mixing diagrams. Relationship between VB configuration
mixing and resonance theory. Reaction profiles. Potential energy diagrams. Curve-
crossing model-nature of activation barrier in chemical reactions.

Iinit-3 Principles of Reactivity

Mechanistic significance of entropy, enthalpy and Gibb's free energy. Arrrhenius equation.
Transition state theory. Uses of activation parameters, Hammond's postulate, Bell-Evans-
Polanyi Principle. Potential energy surface model. Marcus theory of electron transfer.
Reactivity and selectivity principles.
Kinetic Isotope Effect

Theory of isotope effects. Primary and secondary kinetic isotope effects. Heavy atom
isotope effects. Tunneling effect. Solvent effects.

Structural Effects on Reactivity

Linear free energy relationships (LFER). The Hammett equation, substituent constants,
theories of substituent effects. Interpretation of 8-values. Reaction constants. Deviations
from Hammett equation. Dualparameter correlatins, inductive substituent constant. The

| Taft model, sl and sR scales. - -

Pinit-4 A(‘lds, Baees, Electrophllcs Nuclcoph;les and C atalvsn

Acid-base dissociation, Electronic and structural effects, acidity and basicity. Acidity
functions and their applicatins. hard and soft acids and bases. Nucleophilicity scales.
Nucleofugacity. The o-effect. Ambivalent nucleophiles. Acid-base catalysis-specific and
general catalysis. Bronsted catalysis, Nucleophilic and electrophilic catalysis. Catalysis by
noncovalent binding-micellar catalysis. w T 'i{
Steric and Conformation Properties

Various type of steric strain and their influence on reactivity. Steric acceleration.
Molecular measurements of steric effects upon rates. Steric LFET, Conformational barrier
to bond rotation-spectroscopic detection of individual conformers. Acyclic and
monocyclic systems. Rotation around partial double bonds. Winstein-Holness and Curtin-
Hammett principle.
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philic Reactivity

ic effects on SN' and SN reactivity. Solvent effect, Kinetic isotope
‘ olecular assistance. Electron transfer nature of SN’ reaction. Nucleophilicity
SN reactivity based on curved crossing mode. Relationship between polar and
electron transfer reactions, SRy! mechanism. Electrophilic reactivity, general mechanism.
Kinetic of Sp,z Ar reaction. Structural effects on rates and selectivity. Curve-crossing
approach to electrophilic reactivity.

Supramolecular Chemistry

Properties of covalent bonds-bond length, inter-bond angles, force constant, bond and
molecular dipole moments. Molecular and bond polarizability, bond dissociation enthalpy,
entropy. intermolecular forces, hydrophobic effects. Electrostatic, induction, dispersion
and resonance energy, magnetic interactions, magnitude of interaction energy, forces
between macroscopic bodies, medium effects. Hydrogen bond.

Books Suggested :

| Molecular Mechanics, U. Burket and N.L. Allinger, ACS Monograph 177, 1982.
2 Orgaic Chemists, Book of Orbitals : L. Salem and W.L. Jorgensen, Academic Press.
Mechanism and Theory in Organic chemistry, T.H. Lowry and K.C. Richadson, Harper and
Row.

1 Introduction to Theoretical Organic Chemistry and Molecular Modeling.

Physical Organic Chemistry : N.S. Isaacs, ELBS/Longman.

6. Supramolecular Chemistry : Concepts and Perspective, J M. Lehn, VCH.

The Physical Basis of Organic Chemistry : H. Maskill, Oxford University Press.
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m&’;& VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER —III)
. OPT-5 Code- MCH-508

ey / Optional © Optional

~=x_Marks 2 100
- Optional Paper : Chemistry of Materials
tnit-1 A. Multiphase materials
Ferrous alloys; Fe-C phase transformations in ferrous alloys; stainless steels, non ferrous
alloys, properties of ferrous and non-ferrous alloys and their applications.
B. Glasses, Ceramics, Composites and Nanomaterials
Glassy state, glass formers and glass modifiers, applications. Ceramic structures,
mechanical properties, clay products. Refractories, characterizations, properties and
applications. :
Microscopic composites; dispersion-strengthened and particle-reinforced, firbre-reinforced
composites, macroscopic composites. Nanocrystalline phase, preparation procedures,
- special properties, applications.
Unit-2 A. Thin Films and Langmuir-Blodgett Films
Preparation techniques; evaporation/sputtering, chemical processes, MOCVD, sol-gel etc.
Languir-Blodgett (LB) film, growth techniques, photolithography, properties and
applications of thin and LB films.
B Liquid Crystals
Mesmorphic behaviour, thermotropic liquid crystals, positional order, bond orientational
order, nematic and smectic mesophases; smectic-nematic transition and clearin g
temperature-homeotropic, planer and schlieren textures, twisted nematics, chiral nematics,
molecular arrangement in smectic A and smectic C phases, optical properties of liquid
crystals. Dielectric susceptibility and dielectric constants. Lyotropic phases and their
- description of ordering in liquid crystals. ]
Unit-3 A. Polymeric Materials
Molecuar shape, structure and configuration, crystallinity, stress-strain behaviour, thermal
behaviour, polymer types and their applications, conducting and ferro-electric polymers.
B. Tonic Conductors
Types of'ionic conductgors, mechanism of ionic conduction, interstitial jumps (Frenkil);
vacancy mechanism, diffusion superionic conductors; phase transitions and mechanism of
7 | conduction in superionic conductors, examples and applications of ionic conductors. |
Einit-4 High T, Materials
Defect perovskites; high T. superconductivity in cuprates, preparation and characterization
of 1-2-3 and 2-1-4 materials, normal state properties; anisotropy; temperature dependence
of electrical resistance; optical phonon modes, superconducting state; heat capacity;
coherence length, elastic constants, position lifetimes, microwave absorption-pairing and
| multigap structure in high T, materials, applications of high T, materials. -
Unit-5 A. Materials of Solid State Devices
Rectifiers, transistors, capacitors-1V-V compounds, low-dimentional quantum structures:
optical properties. —
B. Organic Solids, Fullerenes, Muleuclar Devices i ﬁt‘i
Conducting organics, organic superconductors, magnetism in organic materials.
Fullerenes-doped, fullerenes as superconductors.
Moleuclar rectifiers and transistors, artificial phytosynthetic devices, optical storage
memory and switches-sensors.
Nonlinear optical materials; nonlinear optical effects, second and third order-molecular
hyperpolarisability an second order electric susceptibility — materials for second and third
harmonic generation.
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Solid State Physics, N.-W.Ashcroft and N.D.Mermin, Saunders College.
Materials Science and Engineering, An Introduction, W.D.Callister, Wiley.
Principles of the Solid State, H.V. Keer, Wiley Eastern.

Materials Sciences, J.C.Anderson, K.D.Leaver, J.M.Alexander and R.D.
Rawlings, ELBS

Thermotropic liquid Crystals, Edl, G.W. Gray, John Wiley.

Handbook of Liquid Crystals, Kelker and Hatz, Chemie Verlag,.
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. Sc. CHEMISTRY PRACTICALS (SEMESTER —1II)

,,"‘c;aminaﬁon shall be conducted separately for each branch : (Duration : 6-8 hrs in

«% branch).
Inorganic Chemistry
Quantitative determination of a three component mixture 12
Chromatographic separations 12
Record 04
Viva-Voce 03

Total : 33

OQuantitative determination of a three component mixture :
One Volumetrically & two gravimetrically

a. (‘u”, Ni 2#, Zn’t

b Ag', Ni*', Mng

Chromatographic separations & determination of Ry values :

( T'hin layer / Paper / Column chromatography)
(i) Group Il metal ions.

(ii) Indicators.
(iii) Cu®', Fe”', Ni** & Co*".
(iv) Ink pigment.

Organic Chemistry

Multi - Step Synthesis of Organic compounds 12
Quantitative Estimations 12
Record 04
Viva-Voce 05

Total : 33

Multi — Step Synthesis of Organic compounds :

Exercise should illustrate the use of organic reagents & may involve purification of the products by
chromatographic techniques :

Aniline — p — Nitroaniline; Aniline — p — Bromoaniline; Phthalic acid — Anthranilic acid; Pinacol
Pimacolone rearrangement (Benzophenone — Benzopinacol — Benzopincolone): Bezoin Benzilic
acid (Bezoin —  Benzil — Benzilic acid); Benzidine rearrangement  (Hydrazobenzene —

Benzidine).

Ouantitative Estimations (Titrimetric method) :
(1) Estimation of glucose, glycine & ascorbic acid from Vitamin — C tablet.

(2) Determination of DO, COD & BOD of water sample. : »w‘
4 ‘
\‘ {/ » C\
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Physical Chemistry

Any one Experiment / Exercise from Section — A 12
Anv one Experiment / Exercise from Section — B 13
Record 04
Viva Voce 0
Total : 34

Section — A

hpectroscopy
1. (a) Interpretation of IR, NMR spectra.
(h) Numerical problems on UV, IR & NMR.

2. Spectrophotometry / Colorimetry

() Determination of the composition of a mixture of K,Cr,07 & KMnOy by the application of mixture
law,

(hy Determination of Phosphate concentration in a soft drink.

(e} Titration of Mohr's salt with K;Cr,O7 / KMnQOy solution.

(d) Determination of order & energy of activation for the decomposition of violet colour complex
formed between ceric ions & N — Phenyl anthranilic acid.

C 'hemical Kinetics

I. Determination of kinetics of decomposition of complex formed between sodium sulphide &
sodium nitroprusside spectrophotometrically.

J. Investigate the reaction between acetone & iodine.

Section — B
Flectronies
1. Study of the charge & discharge of a capacitor through a resistor.
). Verification of Kirchoff’s current law (KCL) & Kirchoff's voltage law (KVL).

-

onductometry :

I. Determination of equivalent conductance of a weak electrolyte at different concentrations, and hence
the dissociation constant of the electrolyte. Also verify Ostwald’s dilution law.

2. Determination of equivalent conductance of a weak electrolyte at infinite dilution using Kohlrausch

law,

pH metry:

i Determination of Acidic and Basie dissociation constant of an amino acid and Isoelectrnic point of the
actd, ‘

' Measurement of the pH of Bufter Solution (CH:COOH + CH;COONa) using Henderson’s equation

and hence pK,.
Boolis Sugeested:

1. Inorganic Experimens, J. Derek Woolings, VCH.

2. Microscale Inorganic Chemistry, Z. Szafran, R.M, Pike and M.M. Singh, Wiley.

3. Practical Inorganic Chemistry, G. Marr and B. W. Rockett, Van Nostrad.

4. The systematic Identification of Organic Compounds, R.L. Shriner and D.Y. Curlin.
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Paper No.

DEVI AHILYA VISHWAVIDYALAYA, INDORE

M.Sc. CHEMISTRY (SEMESTER -1V)
. I (Code-MCH-511)

Compulsory / Optional : Compulsory

Max. Marks

: 100

PAPER I: APPLICATION OF SPECTROSCOPY-II

Unit-1

. Ultraviolet and Visible spectroscopy Various electronic transitions (185-800

nm) Beer-Lambert law, Effect of solvent on electronic transitions, ultraviolet
bands for carbonyl compounds, unsaturated carbonyl compounds, dienes,
conjugated polyenes, Fieser Woodward rules for conjugated dienes and carbonyl
compounds, ultraviolet spectra of aromatic compounds. Steric effect in biphenyls.

Unit-2

Infrared Spectroscopy Characteristic vibrational frequencies of alkanes, alkenes,
alkynes, aromatic compounds, alcohols, ethers, phenols and amines. Detailed
study of vibrational frequencies of carbonyl compounds (ketones, aldehydes,
esters, amides, acids, anhydrides, lactones, lactams and conjugated carbonyl
compounds). Effect of hydrogen bonding and solvent effect on vibrational
frequencies, overtones, combination bands and fermi resonance.

Unit-3

Nuclear Magnetic Resonance of Paramagnetic Substances in Solution The
contact and Pseudo contact shifts, factors affecting nuclear relaxation, some
applications including hiouhemica] systems, an overview of NMR of metal
nuclide with emphasis on '*°Pt and ''"’Sn NMR.

-Hnit-:fl o

Carbon-13 NMR Spectroscopy General considerations. chemical shift (aliphatic
olefinic, alkyne, aromatic, heteroaromatic and carboynl carbon), coupling
constants. Two dimension NMR spectroscopy-COSY, NOESY, DEPT, HMBC
and HMQC techniques.

1 lui-t-ﬁﬁ

Mass Spectrometry Introduction ion production EI, C1 FD, ESI and FAB,
factors affecting fragmentation, ion analysis, ion abundance Mass spectral
fragmentation of organic compounds, common functional groups, molecular ion
peak, metastable peak. Me Lafferty rearrangement. Nitrogen rule. High resolution
mass spectrometry. Structure elucidation of simple molecules using UV — Visible,
IR, NMR and mass spectral techniques.
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Books Suggested:

10.
11

12.
13.

Physical Methods for Chemistry, R.S. Drago, Saunders Compnay.

Structural Methods in Inorganic Chemistry, E.A.V. Ebsworth, D.W.H. Rankin and S. Cradock,
ELBS.

Infrared and Raman Spectral : Inorganic and Coordination Compounds K. Nakamoto, Wiley.
Progress in Inorganic Chemistry vol., 8, ed., F.A. Cotton, vol., 15 ed. S.J. Lippard, Wiley.
Transition Metal Chemistry ed. R.L.. Carlin vol. 3 dekker.

Inorganic Electronic Spectroscopy, A.P.B. Lever, Elsevier.

NMR, NOQR, EPR and Mossbauer Spectroscopy in Inorganic Chemistry, .V. Parish, Ellis
Haywood.

Practical NMR Spectroscopy, M.L. Martin. J.J. Deepish and G.J. Martin, Heyden.
Spectrometric Identification of Organic Compounds, R.M. Silverstein, G.C. Bassler adn T.C.
Morrill, John Wiley.

Introduction to NMR spectroscopy, R.J. Abraham, J. Fisher and P. Loftus, Wiley.

Application of Spectroscopy of Organic Compounds, J.R. Dyer Prentice Hall.

Spectroscopic Methods in Organic Chemistry D.H. Williams, I. Fleming, Tata McGraw-Hill.
Structural Methods in Inorganic Chemistry, E.A.V. Ebsworth, D.W.H. Rankin and S. Cradock,
ELBS.

. Introduction to NMR spectroscopy, R.J. Abraham, J. Fisher and P. Loftus, Wiley.
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Paper No.

DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER ~1V)

: 11 (Code-MCH-512)

(‘ompulsory / Optional : Compulsory

Max. Marks

2 100

PAPER II: SOLID STATE CHEMISTRY

Unit-1

Unit-2

Solid State Reactions
General principles, experimental procedure, co-precipitation as a precursory to solid state

reactions, kinetics of solid state reactions.

Crystal Defects and Non-Stoichiometry
Perfect and imperfect crystals, intrinsic and extrinsic defects-point defects, line and plane
defects, vacancies-Schottky detects and Frenkel defects. Thermodynamics of Schottky and

Frenkel defect formation, colour centres, non-stoichiometry and defects.

Unit-3

Electronic Properties and Band Theory

Metals insulators and semiconductors, electronic structure of solidsband theory band
structure of metals, insulators and semiconductors, Intrinsic and extrinsic semiconductors,
doping semiconductors, p-n junctions, super conductors. Optical properties-Application of
optical and electron microscopy. Magnetic Properties-Classification of materials : Effect
of temperature calculation of magnetic moment, mechanism of ferro and anti
ferromagnetic ordering super exchange.

Unit-4

Organic Solids
Electrically conducting solids. organic charge transfer complex, organic metals, new
superconductors.

Liquid Crystals:
Types of liquid crystals: Nematic, Smectic, Ferroelectric, Antiferroelectric, Various
theories of LC, Liquid crystal display, New materials.

Books Suggested:

1. Solid state chemistry and its applications, A.R. West. Peenum.
2. Principles of the Solid State, H.V. Keer, Wiley Eastern.

3. Sohd State Chemistry, N.B. Hannay.

4. Sohd State Chemistry, D.K. Chakrabarty, New Wiley Eastern.
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER -1V)

Paper No. : HI (Code-MCH-512)
Compulsory / Optional . Compulsory
Max. Marks 2 100

PAPER 11I: BIOCHEMISTRY

Unit-1 Metal Tons in Biological Systems

Bulk and trace metals with special reference to Na, K, Mg, Ca, Fe, Cu, Zn, Co, and
K+/Na+ pump.

Bioenergetics and ATP Cycle.

DNA polymerisation, glucose storage, metal complexes in transmission of energy;
chlorophyll's, photosystem I and photosystem II in cleavage of water.

Transport and Storage of Dioxygen

Heam proteins and oxygen uptake structure and function of haemoglobin's, mygolobin,

haemocyanms and hemerythrin, model synthetic complexes of iron, cobalt and copper.

Unit-2 Electron Transfer in Biology
Structure and function of metal of proteins in electron transport processes cytochrome's
and i1on-sulphure proteins, synthetic models.
Nitrogen fixation
e Biological nitrogen fixation, and its mechanism, nitrogenase, Chemical nitrogen fixation. |
Unit-3 Enzymes
Introduction and historical perspective, chemical and biological catalysis, remarkable
properties of enzymes like catalytic power, specificity and regulation. Nomenclature and
classification, extraction and purification. Fischer's lock and key and Koshalnd's induced
fit hypothesis, concept and identification of active site by the use of inhibitors, aftinity
labeling and enzyme modification by site-directed mutagenesis. Enzyme kinetics,
Michael's-Menten and Lineweaver Burk plots, reversible and irreversible inhibition.
Mechanism of Enzyme Action
Transition-state theory, orientation and Steric effect, acid-base catalysis, covalent
catalysis, strain or distortion. Examples of some typical enzyme mechanisms for
chemotrypsin, ribonuclease, lysozyme and carboxypeptidase.
Kinds of Reactions Catalysed by Enzymes
Nucleophilic displacement on a phosphorus atom, multiple displacement reactions and the
coupling of ATP cleavage to endergonic processes. Transfer of sulphate, addition and
elimination reactions, enolic intermediates in Isomerisations reactions, b-Cleavage and
condensation, some isomerization and rearrangement reactions. Enzyme catalyzed
| ___| carboxylation and decarboxylation.
Uinit-4 Co-Enzyme Chemistry
C'ofactors as derived from vitamines, coenzymes, prosthetic groups, apoenzymes.
Structure and biological functions of coenzyme A, thiamine pyrophosphate, pyridoxal
phosphate, NAD+, NADP+, FMN, FAD, lipoic acid, vitamin B12. Mechanisms of
reactions catalyzed by the above cofactors. Enzyme Models
Host-guest chemistry, chiral recognition and catalysis, molecular recognition, molecular
‘ asymmetry and prochirality Biometric chemistry, crown ether, cryptates. Cyclodextrins,
cyclodextrion-based enzyme models, clixarenes, ionospheres, micelles synthetic enzymes
Or synzymes.
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Unit-5

Biotechnological Applications of Enzymes
large-scale prodeution and purification of enzymes, techniques and methods of
immobilization of enzymes, effect of immobilization on enzyme activity, application of
immobilized enzymes, use of enzymes in food and drink industry-brewing and cheese-
making, syrups from cron starch, enzymes as targets for drug design. Clinical uses of
enzymes, enzyme therapy, enzymes and recombinant DNA Technology.

Biological Cell and its Constituents

Biological cell, structure and functions of proteins, enzymes, DNA and RNA in living
systems. Helix coils transition.

Bioenergetics

Standard free energy change in biochemical reactions, exergonic, endergonic. Hydrolysis
of ATP, synthesis of ATP from ADP.

Biopolymer Interactions

Forces involved in biopolymer interactions. Electrostatic charges and molecular
expansion, hydrophobic forces, dispersion force interactions. Multiple equilibrium and
various types of bidning processes in biological systems. Hydrogen ion titration curves.
Cell Membrane and Transport of Ions

Structure and functions of cell membrane, ion transport through cell membrane,

irreversible thermodynamic treatment of membrane transport. Nerve conduction.

Books Suggested :

I. Principles of Bioinorganic Chemistry, S.J. Lippard and J.M. Berg, University Science Books.

2. Bioinorganic Chemistry, 1. Bertini, H.B. Gray, S.J. Lippard and ].S. Valentine, University
Science Books.

3. Inorganic biochemistry vol. I and 1l ed. G.L. Eichhorn, Elsever.

4. Progress in Inorganic Chemistry, Vol 18 and 38 ed J.J. Lippard, Wiley.

5. Bioorganic Chemistry : A chemical Approach to Enzyme Action, Hermann Dugas and C.
Penny, Springer Verlag.

6. Understanding Enzymes, Trevor Palmer, Prentice Hall.

7. Enzyme Chemistry : Impact and applications, Ed. Collin J suckling, chemistry.

8. Fnzyme Mechanisms Ed. M.1. Page and A Williams, Royal Society of Chemistry.

9. Fundamentals of Enzymology, N.C. Price and L. Stevens. Oxford University Press.

10. Immobilized Enzymes : An Introduction and Applications in Biotechnology, Michael 1D.
Trevan, Hohn Wiley.

11. Enzymatic Reaction Mechanisms. C. Walsh. W.H. Freeman.

2. Enzyme Structure and Mechanism, A Fersht, W.H. Freeman
13, Biochemistry : The Chemical Reactions of Living Cells, D.E. Metzler, Academic Press.

Vmama, AR
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OPTIONAL PAPERS

Out of the following select any two papers :

OPT-1 MCH-514 Organic Synthesis

OPT-2 MCH-515 Chemistry of Natural Products
OPT-3 MCH-516 Analytical Chemistry

OPT-4 MCH-517 Electrochemistry

OPT-5 MCH-518 Medicinal Chemistry
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER ~1V)

Paper No. : OPT-1 Code- MCH-514
Compulsory / Optional : Optional
Max. Marks : 100

Optional Paper : Organic Synthesis

Unit-1 Disconnection Approach

An introduction to synthons and synthetic equivalents. Disconnection approach, functional

group inter-conversions, the importance of the order of events in organic synthesis, one

group C-X and two group C-X disconnections, chemoselectivity, reversal of polarity,

cyclisation reaction, amine synthesis. Protection of groups, chemo, region and stereo

- selectivity.

Unit-2 One Group C-C Disconnections

Alcohols and carbonyl compounds, regioselectivity, alkene synthesis, use of acetylenes

and aliphatic Nitro compounds in organic synthesis.

Two Group C-C Disconnections

Diels-Alder Reaction, 1,3-difunctionalised compounds, a-b- unsaturated carbonyl

compounds, control in carbonyl condensations, 1,5-difunctionalised compounds. Micheal

| addition and Robinson annelation.

Unit-3 Oxidation

Introduction, Different oxidative processes. Hydrocarbons-alkenes, aromatic rings,

saturated C-H groups (activated and unactivated) Alcohols, diols, aldehyde's, ketones,

ketals and carboxylic acids. Amines, hydrazines, and sulphides. Oxidations with

ruthenium tetraoxide, iodobenzene diacetate and thallium. (I11) Nitrate.

Reduction

Introduction, Different reductive processes. Alkanes, alkenes, alkynes, and aromatic rings.

| Carbonyl compounds-aldehydes, ketones, acids and their derivatives. Epoxides. Nitro,

| nitroso, azo and oxime groups. Expoxide, Nitro, Nitroso, azo and oxime groups.

|| Hydrogenolysis.

| Unit-4 Organometallic Reagents

‘ Principle, preparations, properties and applications of the following in organic synthesis

with mechanistic details. Group I and IT metal organic compounds Li, Mg, Hg, Cd, Zn and
| Ce Compounds.

tinit-5 Synthesis of some complex molecules:

Application of the above in the synthesis ot following compounds:

‘ Canphor, longifoline, cartisone, reserpine, vitamin D, juvabion, aphidicolin and

| | fredericamycin. A

itonks Suggested.:

[ Designing Organic Synthesis, S. Warren. Wiley.

7. Organic Synthesis-Concept, Methods and Starting Materials, J. Fuhrhop.

3. Some Modern Methods of Organic Synthesis. W. carruthers, Cambridge Univ. Press.
4. Modern Synthetic Reactions H.O. House, W.A Benjamin.

5. Advanced Organic Chemistry : Reactions, Mechanisms and Structure, J. March. Wiley.
6. Principles, of Organic Chemistry Part B. F.a. Carey and R.J. Sundberg, Plenum Press.
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER -1V)

Paper No. : OPT-2 Code- MCH-515
C'ompulsory / Optional : Optional
Max. Marks 2 100

Optional Paper : Chemistry of Natural Products

Linit-1 Terpenoids and Carotenoids

Calcifications, nomenclature, occurrence, isolation, general methods of structure
determination, isoprene rule. Structure determination, stereochemistry, biosynthesis and
synthesis of the following representative molecules : Citral, Geraniol o-Terpencol,
Menthol, Farnesol, Zingiberene, Santonin, Phytol, Abietic acid and [-Carotene.

Unit-2 | Alkaloids
Definition, nomenclature and physiological action, occurrence, isolation, general methods
of structure elucidation, degradation, classification based on nitrogen heterocyclic ring,
role of alkaloids in plants. Structure, stereochemistry, synthesis and biosynthesis of the
- following : Ephedrine , (+)- Coniine, Nicotine, Atropine, Quinine and Morphine.
Unit-3 Steroids
Occurrence, nomenclature, basic skeleton, Diel's hydrocarbon and stereochemistry,
Isolation, Structure determination and synthesis of Cholesterol, Bile acids, Androsterone,
- Testosterone, Estrone, Progesterone, Aldosterone, Biosynthesis of Steroids.
Vinit-4 Plant Pigments
Occurrence, nomenclature and general methods of structure determination. Isolation and
synthesis of Apigenin, Luteolin Quercetin, Myrcetin, Quercetin 3-glucoside, Vitexin,
Diadzein,  Aurcusin, Cyanidin-7arabinoside, Cyanidin, Hirsutidin, Biosynthesis of
flavonoids: Acetate pathway and Shikimic acid pathway.
Prophyrins

| Structure and synthesis of Haemoglobin and Chlorophyll.
Unit-5 Prmtag[andm
Occurrence, nomenclature, classification, biogenesis and physiological effects. Synthesis
of PGE2 and PGF2a.
Pyrethroids and Rotenones
Synthesis and reactions of Pyrethroids and Rotenones. (For structure elucidation, emphasis
| is to be placed on the use of spectral parameters wherever possible).

Books Suggested:

I Natural Products : Chemistry and Biological Significance, J. Mann, R.S. Davidson, J.B. Hobbs,
D.V. Banthrope adn J.B. Harbome, Longman, Esses.

2. Organic Chemistry : Vol. 2 IL. Finar, ELBS

3. Stereoselective Synthesis : A Practical Approach, M. Norgradi, VCH.

4. Rodd's Chemistry of Carbon Compounds, Ed. S. Coffey, Elsevier.

5. Chemistry, Biological and Pharmacological Properties of Medicinal Plants from the Americas,
Ed. Kurt Hostettmann, M.P. Gupta and A. Marston. harwood Academic Publishers.

6. Introduction to Flavonoids, B.A. Bohm. Harwood Academic Publishers.

7. New Trends in Natural Product chemistry, Ataaur Rahman and M.L. Choudhary, Harwood
Academic Publishers.

8. Insecticides of Natural Origin, Sukh Dev, Harwood Academic Publishers
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Paper No.
Compulsory / Optional . Optional
Max. Marks

Unit-1

l'mt 2

CUnit3

Unit-4

Unit-5

DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Se. CHEMISTRY (SEMESTER -1V)

: OPT-3 Code- MCH-516
2 100

Optional Paper : Analytical Chemistry

Introduction

Role of analytical chemistry Classification of analytical methods classical and
instrumental. Types of instrumental analysis. Selecting an analytical method. Neatness and
cleanliness. laboratory operations and practices. Analytical balance. Techniques of
weighing, errors. Volumetric glassware cleaning and calibration of glassware. Sample
Volumetric glassware cleaning and Calibration of glassware. Sample preparation-
dissolution and decompositions. Gravimetric techniques. Selecting and handling or
reagents. Laboratory notebooks. Safety in the analytical laboratory.

Errors and Evaluation Definition of terms in mean and median. Precision-standard
deviation, relative standard deviation. Accuracy-absolute error, relative error. Types of
error in experimental data determinate (systematic), indeterminate (or random) and gross.
Sources of error and the effects upon the analytical results. Methods for reporting
analytical data. Statistical evaluation of data-indeterminate errors. The uses of statistics.

Food analysis
Moisture, ash, crude protein, fat crude fiber, carbohydrates, calcium, potassium, sodium
and phosphate. Food adulteration-common adulterants in food, contamination of foods
stuffs. Microscopic examination of foods for adulterants. Pesticide analysis in food
prodcuts. Extraction and purification of sample. HPLC. Gas chromatography for
organophosphates. Thin-layer chromatography for identification of chlorinated pesticides
in food products.

Analysis of Water Pollution
Origin of Waste water, types, water pollutants and their effects. Sources of water
pollution-domestic, industrial, agricultural soil and radioactive wastes as sources of
pollution. Objectives of analysis-parameter for analysis-colour, turbidity, total solids,
conductivity, acidity, alakalinity, hardness, chloride, sulphate, fluoride, silica, phosphates
adn different forms of nitrogen, Heavy metal pollution-public health significance of
cadmium, chromium, copper, lead, zinc, managanese, mercurry and arsenic. General
survey of instrumental technique for the analysis of heavy metals in aqueous systems.
Measurements of DO, BOD, and COD. Pesticides as water pollutants and analysis. Water
pollution laws and standards.

| fuels-produced gas and water gas-calorific value.

Analysis of soil, Fuel, Body Fluids and Drugs

(a) Analysis of Soil, moisture pH total nitrogen, phosphorus, silica, lime, magnesia,
manganese, sulphur and alkali salts.

Fuel analysis : liquid and gas. Ultimate and proximate analysis-heating values-grading of

coal. Liquid fuels-flash point, aniline point, octane number and carbon residue. Gascous

(a) Clinical (,hem]stly Composition of blood-collection and preservation of mmp]u
Clinical analysis. Serum electrolytes, blood glucose, blood urea nitrogen, uric acid,
albumin, globulins, barbiturates, acid and alkaline phosphates. Immunoassay : principles
of radio imirimoassay (RIA) and applications. The blood gas analysis trace elements n the
body
(b) Drug analysis : Narcotics and dangerous drug. Classification of drugs. Screening by
gas and thin-layer chromatography and spectrophotometeric measurements.
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Rooks Suggested:

1. Analytical Chemistry, G.D. Christian, ].Wicy.

7 Fundamentals o analytical Chemistry. D.A. Skoog. D.M. West and F.J. Hooler, W.B. Saunders.
3. Analytical Chemistry-Principles. J.H. Kennedy. W.B. Saunders.

1. Analytical Chemistry-Principles and Techniques. LG. Hargis. Prentice Hall.

5. Principles of Instrumental analysis D.A. Skoog and J.L. Loary, W.B. Saunders.

6. Principles of Instrumental Analysis D.A. Skoog W.B. Saunders.

7. Ouantitative Analysis, R.A. Day, Jr. and A.L. Underwood, Prentice Hall.

8. Environmental Solution, S.M. Khopkar, Wiley Eastern.

0. Basic Concepts of Analysis Chemistry, S.M. Khopkar, Wiley Eastern.

10. Handbook of Instrumental Techniques for Analytical Chemistry, F. Settle, Prentice Hall
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Sc. CHEMISTRY (SEMESTER -1V)

Paper No. : OPT-4 Code- MCH-517
Compulsory / Optional : Optional
Max. Marks 2 100

Optional Paper : Electrochemistry

1. Conversion and Storage of Electrochemical Energy Present status of energy
consumption : Pollution problem. History of fuel cells, Direct energy conversion by
*‘ electrochemical means. Maximum intrinsic efficiency of an electrochemical converter.
Physical interpretation of the Carnot efficiency factor in electrochemical energy
converters. Power outputs.

electrochemical Generators (Fuel Cells) : Hydrogen oxygen cells, Hydrogen Air cell,
Hydrocarbon air cell, Alkane fuel cell, Phosphoric and fuel cell, direct NaOH fuel cells,
applications of fuel cells.

Electrochemical Energy Storage :

Properties of Electrochemical energy storage : Measure of battery performance, Charging
and discharging of a battery, Storage Density, Energy Density. Classical Batteries : (i)
Lead Acid (ii) Nickel-Cadmium, (iii) Zinc manganese dioxide. Modern Batteries : (1)
Zinc-Air (i1) Nickel-Metal Hydride, (iii) Lithium Battery, Future Electricity storers :
- Storage in (i) Hydrogen, (ii) Alkali Metals, (iii) Non aqueous solutions.
Unit-2 Corrosion and Stability of Metals :
Civilization and Surface mechanism of the corrosion of the metals; Thermodynamics and
the stability of metals, Potential -pH (or Pourbaix) Diaphragmsl; uses and abuses,
l Corrosion current and corrosion potential -Evans diagrams. Measurement of corrosion rate
- (10 Weight Loss method, (i1) Electrochemical Method.

Inhibiting Corrosion :
Cathodic and Anodic Protection. (i) Inhibition by addition of substrates to the electrolyte
environment, (ii) by charging the corroding method from external source, anodic
Protection, Organic inhibitors, The fuller Story Green inhibitors.

Passivation :
Structure of Passivation films, Mechanism of Passivation, Spontancous Passivation
| Nature's method for stabilizing surfaces.
Tinit-3 Bioelectrochemistry :
bioelectrodics, Membrane Potentials, Simplistic theory, Modemn theory, Electrical
conductance in biological organism: Electronic, Protonic electrochemical mechanism of
nervous systems, enzymes as electrodes.

Kinetic of Electrode Process :

Essentials of Electrode reaction. Current Density, Overpotential, Tafel Equation, Butler
Volmer equation. Standard rate constant (K0) and Transfer coefficient (a), Exchange
Current.

Irreversible Electrode processes : Criteria of irreversibility, informatino from
I irreversible wave. - L
Unit-4 Methods of determining kinetic parameters for quasi-rversible and irreversible
waves : Koutecky's methods, Meits Isracl  Method,  Gellings  method
Electrocatalysis :
Chemical catalysts and Electrochemical catalysts with special reference to purostates,
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' porphyrin oxides of rare earths. Electrocatalysis in simple redox reactions, in reaction
| involving adsorbed species. Influence of various parameters.
Unit-5 Potential Sweep Method :

Linear sweep Voltammetry, Cyclic Voltammetry, theory and applications. Diagnostic
criteria of cycli voltammetry. Controlled current microelectrode techniques : comparison
with controlled potentials methods, chronopotentiometry, theory ad applications.

Bulk Electrolysis Methods :
Controlled potential coulometry, Controlled Coulometry, Electroorganic synthesis and its
' important applications. Stripping analysis : anodic and Cathodic modes, Pre electrolysis
and Stripping steps, applications of Stripping Analysis.

Books Suggested:

I. Modern Electrochemistry Vol. I, Ila, Vol. IIB I'OM Bockris and A.K.N. Reddy, Plenum
Publication, New York.

2. Polarographic Techniques by L. Meites, Interscience.

3. "Fuel Cells : Thjeir electrochemistry”. McGraw Hill Book Company, New York.

4. Modern Polarographic Methods by A.M. Bond, Marcell Dekker.

5. Polarography and allied techniques by K. Zutshi, New age International publicatin. New Delhi.

6. "Electroaalytical Chemistry by Basil H. Vessor & Galen W. ; Wiley Interscience.

7. Electroanalytical Chemistry by Basil H. Vessor & alen w. ; Wiley Interscience.

8. Topics in pure and Applied Chemistry, Ed. S. K. Rangrajan, SAEST Publication, Karaikudi
(India)
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Paper No.

DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Se. CHEMISTRY (SEMESTER -1V)

: OPT-5 Code- MCH-518

Compulsory / Optional : Optional
Max. Marks

| Unit-d

2 100

Optional Paper : Medicinal Chemistry

I .Tni!vlmm

Structure and activity : Relationship between chemical structure and biological activity
(SAR). Receptor Site Theory. Approaches to drug design. Introduction to combinatorial
synthesis in drug discovery. Factors affecting bioactivity. QSAR-Free-Wilson analysis,
Hansch analysis, relationship between Free-Wilson analysis and Hansch analysis.

Unit-2

l'ni(-—i o

Pharmacodynamics: .
Introduction, elementary treatment of enzymes stimulation, enzyme inhibition,
sulfonamides, membrane active drugs, drug metabolism, xenobiotics, biotransformation,
significance of drug metabolism in medicinal chemistry.

Antibiotics and antibacterials
Introduction, Antibiotic B-Lactam type - Penicillins, Cephalosporins, Antitubercular —
Streptomycin, Broad spectrum antibiotics — Tetracyclines, Anticancer - Dactinomycin
(Actinomycin D)

Unit-5

Antifungal —

polyenes, Antibacterial — Ciprofloxacin, Norfloxacin, Antiviral — Acyclovir
Antimalarials @ Chemotherapy of malaria. SAR. Chloroquine, Chloroguanide and
Mefloquine

Terfenadine, Cinnarizine, Salbutamol and Beclomethasone dipropionate.

Non-steroidal Anti-inflammatory Drugs :
Diclofenac Sodium, Ibuprofen and Netopam
Antihistaminic and antiasthmatic agents :

Books recommended

2 \ ) @

\\ .

e

Introduction to medicinal chemistry, A. Gringuage, Wiley-VCH.

Wilson and Gisvold’s Text Book of Organic Medicinal and Pharmaceutical Chemistry,
FEd Robert F Dorge.

An Introduction to Drug Design, S.S. Pandeya and J.R. Dimmock, New Age
Internaitonal.

Burger’s Medicianl Chemistry and Drug Discovery, Vol-I (Chapter 9 and Chapter 14),
Ed. M.E.Wolft, John Wiley.

Goodman and Gilman’s Pharmacoloical Basis of Therapeutics, Mc GRaw-Hill.

The Organic Chemistry of Drug Design and Drug Action, R.B. Silverman, Academic
Press.

Strategies for Organic Drug synthesis and Design, D.Lednicer, John Wiley.

Principles of Medicinal Chemistry W.O.Foye

Medicinal Chemistry; The Role of organic chemist in Drug Research, S.M. Roberts and

B.J. Pricer. ,\\o
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
M. Se. CHEMISTRY PRACTICALS (SEMESTER - 1V)

Practical examination shall be conducted separately for each branch : (Duration : 6-8 hrs in
each branch).

Inorganic Chemistry

Preparation / Ton — Exchange Chromatography 12
Spectrophotometric / Flame Photometric Determinations 12
Record 04
Viva Voce 05

Total : 33

Preparation :

Synthesis of metal acetylacetonate

Metal complex of DMSO

Determination of Cr (111) complex
[Co(NH1)sCT]Cly

Trans — [Co(NH3)5(NO;),]Cl

6. Synthesis of metal — ethylene diamine complex.

5 I SO SCIRE N

fon Exchange Chromatography
(a) Capacity of cation / anion exchange resin.
(h) Separation of cobalt & nickel on anion exchange resin & their estimation volumetrically.

Spectrophotometric Determinations / Spectroscopic identification of recorded spectra like IR,
NMR, ESR & Mass

a. Manganese / Chromium in steel sample

h. Nickel by extractive spectrophotometric method

c. Flouride / Nitrite / Phosphate

Flame Photometric Determinations
A. Sodium & Potassium when present together.
2. Tithium / Calcium / Barium / Strontium.
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Organic Chemistry

Synthesis of Organic compounds 10
Spectrophotometric Estimations or [solation 10
Identification of Organic compounds (Spectral data) 04
Record 04
Viva Voce 05

Total : 32

Organic Synthesis (may involve multi — steps) :
1. Friedel Crafts reaction.
2. Reckmann’s reaction.
1. Synthesis of symmetrical tribromobenzene from aniline.
4. Fnzymatic reduction of ethylacetoacetate using Baker’s yeast to yield enantiomeric excess of
ethvl-3-hydroxybutanoate & determine its optical density.
5. Biosynthesis of ethanol from sucrose.
6. Preparation of soap from fat with isolation of glycerol.

Spectroscopic Estimations :
(1) Amino acids
(2) Proteins
(3) Carbohydrates
(4) Aspirn
(5) Caffeine
isolations :
1. Casein from milk
2. Lycopine from tomato
3. Piperine from black pepper

Catffeine from tea leaves
5. Pactose from Milk
6. Preparation of Rose water using steam distillation

Identification of Organic compounds by the analysis of their spectral data (UV, IR,

MS). o
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Physical Chemistry

Any one Experiment / Exercise from Section — A 12
Any one Experiment / Exercise from Section — B 13
Record 04
Viva Voce 05
Total : 34

Section - A

Spectroscopy

Determination of pKa of an indicator (e.g., methyl red) in (a) aqueous & (b) micellar media.
Determination of stoichiometry & stability constant of Ferric isothiocyanate ion complex in

solution.
Determination of rate constant of alkaline bleaching of Malachite green & effect of ionic

strength on the rate of reaction.

Polarography / Electronics

1
2.
3.

Identification & estimation of metal ions such as Cd*", Pb*, Zn”" & Ni*' etc. Polarographically.
Study of a metal ligand complex polarographically (using Lingane’s method).
Determination of the V — I characteristics of a given diode in :

(a) Forward based mode / function.
(h) Reverse based mode / function.

Section — B

Chemical Kinetics

3.
4,

Determination of rate constant & formation of an intermediate complex in the reaction of Ce
(IV) & Hypophosphorous acid at ambient temperature.
Determination of energy & enthalpy of activation in the reaction of KMnOy4 & benzyl alcohol in

acid medium.
Determination of energy of activation & entropy of activation from a single kinetic run.

Kinetics of an enzyme catalyzed reaction.

Fhermodynamics

b

V4

Books
I.
3.
4.

Y

4 /( .
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2.9 18

Determination of partial molar volume of solute (e.g., KC1) & solvent in a binary mixture,
Determination of the temperature dependence of the solubility of a compound in two solvents
having similar intramolecular interactions (benzoic acid in water & in DMSO water mixture &

calculate the partial molar heat of solution.

Suggested

Inorganic Experimens, J. Derek Woolings, VCH.

Microscale Inorganic Chemistry, Z. Szafran, R.M, Pike and M.M. Singh, Wiley.
Practical Inorganic Chemistry, G. Marr and B. W. Rockett, Van Nostrad.

The systematic Identification of Organic Compounds, R.L. Shriner and D.Y. Curlin.
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