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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 ¢
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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.

M-
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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

R :!.;{..g‘i"‘%/ T e s e e T
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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

 —— TER V=TS R S (A - e )
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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
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Max. Marks

85+ 15(CCE) = 100

85+ 15(CCE) = 100

83+ 15(CCE) = 100

600
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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 - -
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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.
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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,
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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.




