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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 .
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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.
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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.
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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.
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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
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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.
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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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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.

I



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.
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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 % :




