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~ First Division 0%

M.SC. CHEMISTRY

SCHEME OFEXAMINATION
The number of papers and the maximum marks for each paper practical
shall be shown in the syiiabus for the subject concerned. It will be neces-
sary for a candidate to pass in the theory part as well as in the practical
part {(wherever prescribed) of a Subject/Paper separately.
A candidate for a pass at each of the Previous and the Final Examination
shall be required to obtain (i) at least 36% marks in the aggregate of all the
papers prescribed for the examination and (ii) at least 36% marks in prac-
tical (s) wherever prescribed in the examination, provided that if a candi-
date fails to secure 2t least 25% marks in each individual paper work,
wherever prescribed, he shall be decmed to have failed at the examination
not with standing his having obtained the minimum percentage of marks
required in the aggregate for that examination. Nodivision will be awarded
at the Pervious Examination. Division shall be awarded at the end of the
Final Examination on the combined marks obtained at the Previous and
the Final Examination taken together, as noted below:
of the aggregate marks taken together
Second Division 48%  ofthe Previous and Final Examination
All the rest will be declared to have passed the examinations.
If a candidate clears any paper(s) Practical(s)/ Dissertation Prescribed at
the Previous and or/ final Examination after a continuous period of three
years, then for the purpose of working out his division the minimum pass
marks only viz 25% (36% in the case of practical) shall be taken into
account in respect of such paper(s) Practical(s) Dissertation are cleared
afler the expiry of the aforesaid period of three year, provided that in case
where a candidate require more than 25% marks in order to reach (he
minimum aggregate as many marks out of those actually secured by him
will be taken into account as would enable him to make the dcﬁmency in
the reqmsltc minimum aggregate.

M.SC. PREVIOUS CHEMISTRY

Papers Max. Marks
Inorganic Chemistry 100
Organic Chemistry 100
Physical Chemistry _ 100
Group Theory. spectroscopy, 100
Diffraction Methods and Computer '
Practicals (including 25 marks for seminars) 200

TOTAL 600

M.Sc. Final Chemistry

M.D.S.U. Syllabus /M. Sc. Chemistry/ 3

V  Spectroscopy, Photochemistry and 100
Solid State Chemistry _

VL  Environment and Chemistry of Life 100

Elective Pool )
(Candidate is reqiiired to sclect any one of the following groups)

Group-A '

VII-a Advanced Inorganic Chemistry 100

VIII-a Mctal Complexes and Polymers - - 100
Practicals (including 25 marks for seminars) 200

Group-B '

VIIb Organic Synthesis ‘ 100

Vb Heterocyclic & Natural Products . 100

Practicals (including 25 marks for scminars) 200

Group-C

VIO<c Chemistry Dynamics ' ) 100

VIIi< Electro- Chemistry 100
Practicals (inclunding 25 marks for seminars) 200

Group-D :

VIId Forensic Chemistry and 100
Toxicology

VIII-d Methods of instrumental analysis 100
Practicals (including 25 marks for seminars) 200
TOTAL 1200

Note: Each theory paper is divided into three independent units. The

question paper is divided into three parts Part -A, Part -B and Part -C. Part A (20
marks) is compulsory and contains 10 questions (20 words each) and at least
three questions from each unit, cach question is of two marks. Part -B (20
marks) is compuisory and contains four questions at least one ‘Trom each unit.
Candidate is required to attempt all four questions. Each question is of five
marks (50 words). Part —C {60 marks) contains six questions two from each unit.
Candidate is rcquired to attempt three questions one from each Unit. Each
question is of twenty marks (400 words).

r

1.

N

Change in Statutes/Ordinances/Rules/Regulations/Syllabus and
Books may, from time to time, be made by amendment or
remaking,_ and a candidate shall. except in so far as the University
determines otherwise comply with any change that applies to
years he has not completed at the time of change.The decision
taken by the Academic Council shall be final.

J
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M.SC. PREVIOUS
PAPER I- INORGANIC CHEMISTRY
Time:3 Hours Max. Marks: 100
Unitl

(a) Stereochemistry and Bonding in Main Group (_Zompounds

VSEPR, Walsh diagrams (tri-and penta—atomic molecdqs), dr-pn bonds,
Bent rule and energetics of hybridization, some simple reaction of covalently
bonded molecules. i Solui

etal-Ligand Equilibria in Solution . _
® MStepwisgea:ndl::;\l;rall formation constants and their interaction, trends_m
stepwise constants, factors affecting the stability of metal complexes with
reference to the naturc of metal ion and ligand, chelate effect and its thermody-
namic origin, determination of binary formation constants by pH-metry and
spectrophotometry. i

Metal-Ligand Bendin .
© g;ll-ﬁia%ion of crystagl field theory, molecular orbital theory, oc':tahedral,
tetrahedral and square planar complexes, r-bonding and molecular orbital theory.
lusters
(d)MI;eItiaglh(e:r boranes, carboranes, metatloboranes and metallocarboranes. Metal
carbonyl and halide clusters, co;npoundsi;vitll metal-metal multiple bonds.
Unit .

Reaction Mechanism of Transition Metal Complexes ) _

Energy profile of reaction, reactivity of metal complexes, inert :_md l.?blle
complexes, kinctic application of valence bond and crystal ﬂe!d theories, kinet-
ics of octahedral substitution, acid hydrolysis, factors aﬁ‘ectmg acid ltydroly-
sis, base hydrolysis. conjugate base mechanism, direct and _indlrcf':t evidences
in favour of conjugate mechanism, anation reactions. rgactions without metal
ligand bond cleavage. Substitution reactions in square planar complexes, the
trans effect, mechanism of the substitution reaction. Redox Teaction, electron
transfer reactions, mechanism of one electron transfer reactions, outer-sphere
type reactions, cross reactions and Marcus-Hush theory, inner sphere type
reactions.

Unitll -

(a)Electronic Spectra and Magnetic Properties of Transition Metal Compleycs

Spectroscopic ground state, correlation, orgel and anabc—Sugano dia-
grams for transition metal complexes (d'-d° states), calcqlamns ofDg. B audﬁ
parameters, charge transfer spectra, anomalous magnetic moments, magnetic
exchange coupling and spin crossover. ¢
(b)Metal n-Complexcs ) o

Metal carbonyls, structure and bonding. vibrational spectra 9? metal car-
bonyls for bonding and structurat elucidalion,‘ ‘important reaction of mctql
carbonyls; preparation, bonding structure and important reactions of transi-
tion metal nitrosyl, dinitrogen and dioxygen complexes; tertiary phosphine as
ligand.
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Books Suggested

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

Chemistry of the Elements,N.N. Greenwood and A. Earnshow, Pegamon.
Inotganic Electronic Spectroscopy,A.B.P. Lever, Elsevier.
Magnetochemistry, R L. Carlin, Springer Verlag.

Comprehensive Coordination Chemistry eds.,G Wilkinson,, R.D. Gillars
and J.A. McCleverty, Pergamon.

Reaction mechanism, Basalo Pearson, Academic Press

| PAPER II- ORGANIC CHEMISTRY
Time:3 Hours Max. Marks:100

N AR WNe

Unit1
(») Nature of Bonding in Organic Molecules

Delocalized chemical bonding-conjugation, cross conjugation, resonance,
hyperconjugation, bonding in fullcrenes, tautomerism. '

Aromaticity in benzenoid and non-benzenoid compounds, alternant and ;
non-alternant hydrocarbons, Huckel's rulc .energy level of r-molecular orbit-
als, annulengcs, anti aromaticity, homo-aromaticity, PMO approach.

Bonds weaker than covalent - addition compounds. Crown cther com-
plexes and cryptands, inclusion compounds.

(b) Reaction Mechanism: Structure and Reactivity

Types of mechanisms, types of reactions, thermodynamic and kinetic
requirements, kinctic and thermodynamic control, hammond’s postulate, curtin-
Hammett principle. Potential encrgy diagrams.

Generation, structure, stability and reactivity of carbocations,
:arbonanions, free radicals, carbencs and nitrenes,

Effect of structure on reactivity-resonance and field effects, steric effect,
[uantitative treatment. The Hammeit equation and linear free energy relation-
hip, substituent and reaction constants. Taft equation.
¢) Aliphatic Nucleophilic Substitution _

The S, 2, 8,1, mixed S,1and S, 2 and SET mechanism
d) Aromatic Nucleophilic Substitution

The ArSN'ArSN?, benzyne and 8, 1 mechanism. Reactivity-effect of sub-
trate structure, leaving group and attacking nucleophile. The von Richter,
ommelet-Hauser, and smiles rearrangements,

Unit-I
1) Aliphatic Electrophilic Substitution

Biomolecular mechanism-§ 2 and S_i. The SE' mechanism, electrophilic
ibstitution accompanied by dou'i)le bom"j shifts. Effect of substrates, leaving
‘oup and the solvent polarity on the reactivity.

") Aromatic Electrophilic Substitution

The arenium ion mechanism, orientation and reactivity, energy profile
agrams. The ortho/para raio, ipso attack, orientation in other ring system.
uantitative treatment of reactivity in substratcs and electrophiles. Diazoniumm
upling, Vismeir reaction, Gattermann-koch reaction.
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(c) Free Radical Reactions _

Types of free radical reactions, free radical substitution mechanism, mecha-
nism at an aromatic substrate, neighbouring group assistance. Reactivity for
aliphatic and aromatic substrates at a bridgehead. Reactivity in the attacking
radicals. The effect of solvent on reactivity.

Allylic halogenation (NBS), oxidation of aldehydes to carboxylic acids,
auto-oxidation, coupling of alkynes and arylation of aromatic compounds by
diazonium salts. Sandmeyer reaction. Free radical rearrangement. Hunsdiecker
reaction. : . :
(d) Conformational analysis of cycloalkanes, decalins, effect of confor-
mation on reactivity, conformation of sugars, steric strain due to unavoidable
crowding, '

UNITHFII
(a)Addition to Carbon-Hetero multiple Bonds

Mechanism of metal hydride reduction of saturated and unsaturated car-
bonyl compounds, acids. esters and nitriles. Addition of Grignard reagents,
organozinc and organolithium reagents (o catbonyl and unsaturated carbonyl
compounds. Wittig reaction. ‘

Mechanism of condensation reactions involving enolates- Aldol,
Knoevenagel, Claisen, Mannich, Benzoin, Perkin and Stobbe reactions.

Hydrolysis of esters and amides, ammonolysis of esters.

(b) Addition to Carbon-Carbon Multiple Bonds

Mechanism and stereochemical aspects of addition reactions invelving
electrophiles, nucleophiles and free radicals. regio-and chemoselectivity, ori-
entation and reactivity.

Addition to cyclopropane ring. Hydrogenation of double and triple bonds
hydrogenation of aromatic rings. Hydroboration. Michael reaction. Sharplest
asymmetric epoxidation.

(c) Stereochemistry

Elements of symmetry, chirality, molecules with more than one chiral cen
ter, threo and erythro isomers, methods of resolution, optical purity, enantiotopi
and diastereotopic atoms, groups and faces, stereospecific and stereoselectivi
synthesis. Asymmetric synthesis. Optical activity in the absence of chiral car
bon (biphenyls, allenes and spiranes) ,chirality due to helical shape.

Stereochemistry of the compourngs containing nitrogen, sulphur and phos

horus.

l()d) Optical Rotatory dispersion (ORD) and Circular Dichroism (CD)
. Definition, deduction of absolute configuration ,octant rule for ketones
(e) Pericyclic Reactions
' Molecular orbital . Frontier orbitals of ethylene,1,3-butadi
ene, 1,3,5-hexatriene and allyl system. Classification of pericyclic reaction:
Woodward-Hoffimann correlation diagrams. FMO and PMO approacl
Electrocyclic reactions- conrotatory and disrotatory motions, 4n, 4n+2 an
allyl systems. Cycloadditions- antarafacial and suprafacial additions, 4n, 4n
systems,2+2 addition of ketenes, 1,3, dipolar cycloaddition and cheleotrop!

reactions. _ _
Sigmatropic rearrangements-suprafacial and antarafacial shifls of t

M.D.S.U. Syllabus /M. 8c. Chemistry/ T
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Books Suggested

1 Advanced Organic Chemistry-Reactions, Mechani ;

i IKIarch, o ey , Mechanism and Structure, Jerry
dvanced Organic Chemistry, FA. Carey and R.J. Sundberg, Plenum

3 Aguide Book to Mechanism in Organic Chemistry, Peter Syk%s, Longman.

Structure and Mechanism in Organic Chemistry, C.K.Ingold Cornell Uni-
versity Press.

Organic Chemi‘sny, T.R. Momison and R.N. Boyd, Prentice- Hall

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

Principles of Organic Synthesis, R.O.C. Norman and 1. M. Cox .
Academic & Professional. M. Coxon, Blackie

;t;iqclic Reactions S.M. Mukherji, Macmillan, India

ction Mechanism in Organic Chemistry, S.M. Mukherji i
Npacton v emistry, erji and S.P. Singh,
10. 1S:ht;:nr:lm:hemistly of Organic Compounds, D. Nasipuri, New Age Interna-
11, Stcre(;chenﬁsny of Organic Corhpounds P.S. New Agc Internati

12. Quantum chemistry by Zimmerman Amécmic Press. gefnternational

 PAPER INI- PHYSICAL CHEMISTRY
Time:3 Hours Max. Marks:100

WO NOL

UnitI

@® Quantum Chemistry
he riz?cll“rg(thn%g et?la::ltion to some model systems viz., harmonic oscillator,

jid rotor, the hydrogen atom. Applications of variation method .
turbation theory to the Helium atom. ¢ and per
(b) Molecular Orbital Theory _
ale Iihg:kel tl::or{ of ‘conjugateg systems, bond order and charge density

ulations. Applications to ethylene, butadiene, cycl i

¢yclobutadiene etc. eyclopropenyt radical,
(c)Electrochemistry '

Electrochemistry of solutions, Debye-Huckel-Onsager treatment and its
extension, ion solvent interactions. Debye-Huckel-Jerum mode. Thermody-
namics of electrified interface equations., methods of determination. Semicon-
Elt:liitr(;'r mtcrst;lt.l:es-tllec}rgc:ﬁ;) c;:ouble layer at semiconductor, electrolyte solution
interfaces, structure of double layer interfaces. Effect of 1i i
eSS ght at semiconductor

Over potentials, exchange current density, derivation of B -
quation, Tkl plo ’ ty, of Butler-Volmer

Biochemistry- threshold membrane phenomena, Nernst- equati
electrocardiography. F ena, Nemst-Plasck o
Cano:olarography theory, Ilkovic equation; half wave potential and its signifi-

Introduction to corrosion - forms of corrosion -
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Unit
TV rmodynamics '

(a) Thermodynamics Concept of fugacity and determination of fugacity.

Non-ideal systems: Excess functions for non-ideal solutions: Activity,
activity coefficient, Debye-Huckel theory for activity coefficient for electro-
Iytic solution; determination of activity and activity coefficient; ionic strength

Application of phase rule to three component system - acetic acid +
chloroform + water - :

(b) Statistical Thermodynamics

. Concept of distribiition, thermodynamic probability and most probable
distribution. Ensemble averaging, postulate of ensemble and averaging. Ca-
nonical, grand canonical and micro canonical ensembles, corresponding distri-
bution laws (using Lagrange’s method of undetermined multipliers.)

Partition functions-translational, rotational, vibrational and electronic par-
tition functions, calculation of thermodynamic properties in terms of partition
functions. Applications of partition functions.

Chemical equilibria and equilibrium constant in terms of partition func-
tions, Fermi-Dirac statistics, heat capacity behaviour of solids distribution iaw
and applications 1o 1netal in brief.

Bose-Einstein statistics-distribution law and application to helium in bricf,

Unit NI
A, Chemical Dynamics

Collision theory of reaction rates, steric factor, activated complex theory,
Arrhenius equation and the activated complex theory; ionic reactions, kinetic
salt effects, steady state kinetics, kinetic and thermodynamic control of reac-
tions, methods of determining mechanism, isotope effects. .

Dynamic chain (hydrogen-bro.nine reactions, pyrolysis of acetaldchyde ,
decomposition of ethanc). photochcmical (hydrogen-bromine reaction), acid
base catalysis, kinetics of enzyme reactions, general features of fast reactions,
study of fast reactions by flow method, flash photolysis, dynamics of
unimolecular reactions (Lindermann-Hinshelwood and Rice-Ramsperger-
Kassel-Marcus{RRKM] theories of unimolecular reactions).

B. Surface Chemistry
(a) Adsorption s

Pressure difference across curved surface (Laplace equation), vapour
pressure of droplets (kelvin equation), Gibbs adsorption isotherm, estimation
of surface area (BET equation without derivation), catalytic activity at sur-
faces.
(b)Micelles

Surface active agents, classification of surface active agents, micellization,
hydrophobic interaction, critical micellar concentration (CMC), factors affect-
ing the CMC of surfactants, counter ion binding to micelles, thermodynamics
of micellization-phase separation and mass action models, solubilization, micro
emulsion, reverse micelles;
(c) Macromolecules > -

Electrically conducting, fire resistant, liquid crystal polymers, general
mechanism and kinetics of polymerization. ~

M.D.S.U. Syllabus /M. Sc. Chemistry /9

Books Suggested . . |
 Physical Chemistry, P W. Atkins, ELBS . ‘
:1>. . I;ltyr:lducﬁon to Quantaum Chemistry, A K. Chandra, Tata McGraw Hill.
Quantum Chemistry, Ira N.Leving, Prentice Hall.
Coulson’s Valance, R. Mc“glee%% -
Chemical Kinetics, K.J. Laidler, graw-Hill. )
Kinetics and Mechanism of Chemical transformations, J. Rajaraman and J
Kuriacoose,McMillan. _
icelles, Theoretical and Applied Aspects, V. Moroi, Plenum
l\thmoe Electrochemistry Vol.1 andVol. I JO.M. Bockris and A K N. Reddy.
Plenum _
9 Introduction to Polymer Science, V.R. Gowarikar, N.V. Vishwanathan and
J. Sridhar, Wiley Eastern.
10. Phase Rule by Bowden.
11. PhaseRuleby YK. Gup‘ta.‘

PAPER IV- GROUP THEORY, SPECTROSCOPY DIF-
FRACTION METHODS AND COMPUTER .
Max. Marks:100

o=l SNlhgiw

ime:3 Hours
Hime Unit]

y and Group Theory in Chemistry o
® S%l;rl:t;te?ry eleme‘ntspand symmetry operation, dqﬁnltlons of group, snb-
group, relation between orders of a finite group and its subgroup Conjugacy
relation and classes. Point symmetry group.

Raman Spectroscopy ‘ .
® Classicgl and quantum theories of Raman effect. Pure rotational ,vibra

i ibrati i i les, mutual exclu-
tional and vibrational-rotational Raman spectra, selection rules
sion principle. Resonance Raman spectroscopy, coherent anti Stokes Raman
spectroscopy (CARS).

X-ray Diffraction ]
© Brggg condition, Miller indices, Laue methods, Bragg methqd, ngye
Scherrer method of X-ray structural analysis of crystal, index reflections, iden-
tification of unit cells from systematic absences in diffraction patiern. Struc-
ture of simple lattices and X-ray intensities, structure f_ac@or and its relation to
intensity and electron density, phase problem. Description of the proce]tlilure
for an X-ray structure analysis, absolute configuration of molecules,
Ramchandran diagram. 7

Uit | .

(a) Molecular spectroscopy: encIgy levels, molecular obitals, vibrauon{:l
transitions, vibration progression and geometry 9f the excited states, Franc -
Condon Principle, electronic spectra of polyatomxc molqcules, Ennss}otf)‘m-
tra, radiative and non-radiative decay, internal conversion, spectra 3
tion metal complexes, charge- transfer spectra. |

Photoelectron Spectroscopy o .

('b) Basic principles; photo-electric effect, tonization process, Koopman's theo-
rem. Photoclectron spectra of simple molecules. ESCA. chemical information
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fromESCA.

Auger electron spectroscopy-basic idea, PR
Photoacoustic Spectroscopy :,Basic principlé of photoacoustic -

spectros:
copy (PAS), PAS-gases and condensed systems, chemical and surface appli-
cations,

(c) Electron Spin Resonance S Py ‘
Basic principles, zero field splitting and Kramer's degeneracy, factors

affecting the ‘g’ value. [sotropic and anisotropic hyperfine coupling constants,

spin Hamiltonian, spin densities and McConnell relationship,

techniques, spin polarization for atoms and transition metal ions, spin-orbijt

Scattering intensity vs, scattering angle, Wierl equation, measurement
technique, elucidation of structure of simple gas phase molecules, Low energy
electron diffraction and structure of surfaces.

(e) Neutron diffraction

Scattering of neutrpns

by solids and liquids, mag;netic scattering, mea-
surcment techniques. Eluci
cell,

dation of structure of magnetically ordered unit

Unie-INX
(a)Introductionto Computers and Computing

Basic structure and functioning of computers with a PC as an illustrative
example. Memory, I/0 devices. Secondary storage. Computer language. Oper-
ating systems with DOS as an example. Introduction to UNIX and WINDOWS,

Data Processing, principles of programming. Algorithms and flow-charts,
(b)Computer Programming in C
Overview of C, Constants, Variables, and Data Types, Operators and
Expression, Managing Input and Qutput Operators, Decision Making and
Branching, IF statement, IF... ELSE statement, GO TO statement, Decision
Making and Looping, WHILE Statement, DO statement and FOR statement,
Jumps in loop.
(c)Programming in Chemistry
Development of small computer codes involving simple formulae in chem-
istry, such as van der WAALS EQUATION, titration, kinetics, radioactive de-
cay. Evaluation of lattice energy and ionic radii from experimental data. Linear
simultaneous equations 1o solve secular equations within the Huckel theory.
Elementary structural features such as bond lengths,
Books Suggested
L Modern Spectroscopy, .M. John Wiley. : '
2 Applied Electron Spectroscopy for chemical Analysis Ed. H. Windawi
and F.L. Ho, Wiley Interscience.
3. NMR. NQR,EPR and Mossbaur Spectroscopy in Inorganic Chemistry,

RV Parish, Ellis Harwood,

4. Physical Methods in Chemistry, R.S. Drago, Saunders College.
5  Chemical Applications of Group Theory, F.A. Cotton

go oNe

B. Prep
TIO(C HNO),2H,0

O GsKCiCo Lo

m'MEQMMé

@) Mn(acac)é)]

'C  Qualitative Analysis
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R. Chang, McGraw Hill.
Hill. _
Mcg?[?v]aﬁ'e and M. Orchin,

Introduction to Molecular Spectroisogﬁ,n -

e s

Theory and Appl¥ -

ot Spectroscopy, K. Ghosh, John Wiley.
ion to Photoclectron Spectro PK. Ghost, Jo0 arringto

Inmtmduﬁg:m Magnetic Resonance. ,A Carringt

:md A_D. Maclachalan, Harper & Row.

S ‘
PRACTICAL e Marks 200

’. Time:12 Hours (Distributed over two days)

: i i, Ni- -Feetc.
Senaention ion of two metal ions Cu-Ni, Ni-Mg, Cu

A. Scparation and determinath

i i etric and gravimetric o ‘
mml:::tgl:r?sh(li‘ny five of the following preparation)

A

C L}

% I;&[rl::faﬁ Bl ,1(\)1:;3u11 s Blue.

Co(NH,) [Co(N
% cis-[Co{I?ien)(Noi),]cmp
9 [Co PY),Clg
(10) [NI(NHE)J 1
(1) Ni(DMG), o
(12) [Cu(NH,),1S0, H,
Organic | | N
Separation, purification identification of compounds of binary mixture
solids)

. i 1
~ i ot of cholesterol and separation of cholestery

/ jon: Acetylation
@ Acetylation: hromatography. tohexanol.
| aoe}s;eﬁ bzcxldlﬁ:g : cid by chromic acid omdabﬂe(:;:{ dcg}fygle.
@i Oxé 1 cgn&ensation: Dibenzal acetone from e e
(l_li) Aldo r reaction;p- chlorotoluene fromdg o ]
) Sandmeyeo reaction;4-Chlorobenzaldehy ic acid from succinic anhy-
o gag;?%rmm Reaction: p-Benzoyl propion:
() Fn

l .lc S f
( ) p -

~uantitati tysis (Any Five) de solution/or acetylation
E Quantitative Analy </phenols using bromide

Estimation of amines/p
(i) moﬁ\ﬂf‘



12 /M.D.S.U. Syltabus / M. Sc. Chemistry

() Dectermination of Todine values of an oil sample.

(i) Determination of Acid values of an oil sample.

(iv) Determination of saponification values of an oil sample

(v)  Determination of DO for a water sample.

(vi) Determination of COD for a water sample.

(vii) Determination of BOD for a water sample.

F Physical Chemistry
(Students are required to perform at least 15 experiments from the follow-
ing experiments.) '

1. Determination of congruent composition and temperature of a binary
system (e.g. diphynylamine-benzophenone system).

2. Toconstruct the phase diagram for three component system(e.g., chloro-
form-acetic acid-water).

3. Determination of the effect of (2) Change of temperature (b) Change of
concentration of reactants and catalyst and {c) Ioni¢ strength of the me-
dia on the velocity constant of hydrolysis of an ester/ionic reactions.

4. Determination of the velocity constant of hydrolysis of an ester/ionic
reaction in micellar media. .

3. Determination of the rate constant for the oxidation of iodide ions by
hydrogen peroxide studying the kinetics as an iodine clock reaction.

6. Determination of the primary salt effect on the kinetics of ionic reactions
and testing of the Bronsted relationship(iodine ion is oxidised by
persuiphate ion)

7. Oscillatory reaction.

8  Determination of the velocity constant, order of the reaction and energy
of activation for saponification of ethyl acetate by sodium hydroxide
conductometrically.

9. Determination of solubility and solubility product of sparingly soluble

_ salts (e.g., PbSQ,, BaSO,) conductometrically.

10. Determination of the strength of strong and weak acids in a given mixture
conductometrically. .

11.  To study the effect of solvent on the conductance of AgNO// acetic acid
and to determine the degree of dissociation and equilibrium constant in
different solvents and in their mixture(DMSO,DMF, dioxane, acetone,
water) and to test the validity fo Debye-Huckel-Onsager theory.

12 Determination of strengths of halides in a mixture potentiometrically.

13.  Determination of the strengths of strong and weak acids in a given mix-
ture using a potentiometer/pH meter.

14 Determination of the formation constant of silver-ammonia complex and
stoichiometry of the complex potentiometrically.

15, Acid-base titration in a non-aqueous media using a pH meter

16. Determination of activity and activity coefficient of electrolytes.

17.  Determination of the dissociation constant of acetic acid in DMSO,DMF,
acetone and dioxane by titrating it with KOH.

18 Determination of the dissociation constant of monobasic/dibasic acid.

19. Determination of rate constant for hydrolysis/inversion of sugar using a
polarimeter.

M.D.S.U. Syllabus /M. Sc. Chemistry/ 13

2. Enzyrhe kinetics-inversion of sucrose.

ks Suggested : ‘ _
foo Vog?e%;gs Textbook of Quantitative Analysis, revised, J. Bassett, R.C.

Denney, GH. Jeffery and J. Mendham, ELBS . _
2 Synthésis and Characterization of Inorganic Compounds, W.L. Jolly,

Prentice Hall. . .
3 Ex;crimems and Techniques in Organic Chemistry, D.Pastp, C. J ohnson
and M. Miller, Prentice Hall. ) _ _
Macroscale and Microscale Organic Experiments, K.L. Williamson, D. C.

4
Health. _
i itati i i leton, Adward Arnold.
. Systematic Qualitative Organic Anal){ms,_ H. Mide ,Ad
; Himdbook of Organic Analysis-Qualitative and Quantitative, H. Clark,

rd Arnold. ‘
Qggvgll’s Textbook of Practical Organic Chemistry, A R. Tatchell John Wiley.

7 _
8  Practical Physical Chemistry, A.M: James and FE Prichard, Longman.
9. Findley’s Practical Physical Chémistry, B.P. Levitt, longman. MeG

10. Experiments Physical Chemistry, R.C. Das and B. Behera, Tata McGraw

INSTRUCTIONS FOR PRACTICALS

Time:12 Hours

Max. Marke: 200 (Distributed over two days)

I.  Aboard of three examinations will be constituted by appointment of two
external examiners and one internal examiner.

2. Marking Scheme: - /
Inorganic _ 0
(A) Qualitative Analysis X
(B) Prepamtions -
Organic ‘ ' . 0
(©) Qualitative Analysis o . X
(D) Organic Synthesis/Quantitative Analysis -
Physical
1. g One cxperiment is to be performed -?2
Viva. :15
Record ‘ e
Grand Total
- M.SC. FINAL
PAPER VSPECTROSCOPY, PHOTOCHEMISTRY AND
SOLID STATE CHEMISTRY
Max. Marks:100

Time:3 Hours Unitl .

icati ectrosco _
® Alljjp\l/l-c\?itsl?l;;: flsf’l: 'H NMI{)_y"C NMR, MASS-interpretation of common or-

ganic compounds.
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UNIHI
(a) Mossbauer Spectroscopy

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

(b) Mass Spectrometry .

Introduction, ion production- EI, CI, FD and FAB, factors affecting frag-
mentation, ion analysis, ion abundance. Mass spectral fragmentation of or-
ganic compounds, common functional groups, molecular ion peak, metastable
peak, Mc Lafferty rearrangement. Nitrogen rule. High resolution mass spec-
trometry. Examples of mass spectral fragmentation of organic compounds with
respect to their structure determination.

{c) Electronic Propertics and Band Theory _

Metals. insulators and semiconductors, electronic structure of solids-
band theory, band structure of metals, insulators and semiconductors. Intrin-
sic and extrinsic semiconductors, doping semiconductors, p-n junctions, su-
per conductors.

Optical properties- Optical reflectance, photoconduction-photoelectric
effects.

Magnetic Properties- Classification of materials: quantum theory of para-
magnetic cooperative phenomena-magnetic domains, hysteresius.

UNIF-IE
a. Photochemical Reactions _

Interaction of elcctromagnetic radiation with matter. types of excitations.
fate of excited molecule, quantum yield. transfer of excitation cnergy. actinom-
etry.
b.Determination of Reaction Mechanism

Classification, rate constants. and life times of reactive cnergy state-de-
termination of rate constants of reactions. Effect of light intensity on the rate of
photochemical reactions. Tvpes of photochemical reactions-photo-dissocia-

tion, gas-phasc photolysis.
c. Photochemistry of Alkenes

Intramolccular reactions of the olefinic bond-geometrical isomerism,
cyclisation reactions. rearrangement of 1,4- nad 1.5-dicnes.
d. Photochemistry of Carbonyl Compounds

Intramolecular rcactions of carbonyl compounds-saturated, cyclic and
acyclic. B.y-unsaturated and o B-unsaturated compounds. Cyclohexadienones.
Intermolecular cycloaddition reactions-dimerisations and oxctane formation.
¢, Phatochemistry of aromatic Compounds

Isomerisations, additions and substitutions.
f. Miscellaneous Photochemical Reactions

Photo- Fries reactions of anilides. Photo-Fries rearrangement.

Barton reaction. Singlet molecular oxvgen reactions. Photochemicai for-
mation of smog. Photo degradation of polymers. Photochemistry of vision.
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Books Suggested

1. Physical Methods for Chemistry, R.S. Drago, Saunders Company.

2 Structural Methods in Inorganic Chemistry, E.A.V. Ebsworth, D.W.H.

3 Inﬁ*ar'edmddsm EI.‘BSI

, an ctra: Inorgani inati

Nakmoto, o pe ganic and Coordination Compounds, K.

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

8. Transition Metal Chemistry ed. R.L. Carlin vol.3, Dekker.

g Inorga\llt\lic(::2 %l’egt;glic gpectmsoopy,. A PB. Lever, Elsevier.
NMR, and Mossbauer S oscopy in Inorgani i
R.V, Parish, Ellis Horwood. pectroscopy in Inorganic Chemistsy,

8 ﬁxeayc(‘;lcal NMR Spectroscopy, M.L. Martin, J.J. Delpeuch and GJ. Martin,

en, '

9. Spectrometric identification of Organic Co ds, R.M. Si i
Bassler and T.C. Morrill, John w% mpounds, R M. Sitverscin, GC-

10. {;Ii'oducﬁon to NMR Spectroscopy, R.J. Abraham, J. Fisher and P. Loftus,

iley.

11. I1}5!13111;11icati0n of Spectroscopy of organic Compounds, J.R. Dyer, Prentice

12, Spectroscopic Methods in Organic Chemi illi i
hectrse r&lr)w ey ganic C stry, D.H. Williams, 1. Fleming,

13. Fundamentals of Photochemistry, K K. Rohtagi-Mukhetji, Wiley-Eastern

14, Essentials of Molecular Photochemistry. A. Gilbert and J. Baggott, Blackwell
Scientific Publication.

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

16. Introductory Photochemistry, A.Cox and T,Camp, Mc-Graw Hill.

17. Photochemistry, R.P. Kundall and A. Gilbert. Thomson Nelson.

18 1(:?rregzmic Photochmistry, J.Coxon and B. Halton, Cambridge University

S5,

19. Solid State Chemistry and its Applications, A.R. West, Plenum.

20. Principles ofthe Solid State, H. V. keer. Wiley Eastern.

21, Solid State Chemistry, N.B. Hannay. '

22, Solid State Chemistry, D.K. Chakrabarty, Nesw Age International.

PAPER VI ENVIRONMENTAND CHEMISTRY OF LIFE

Time:3 Hours Max, Marks: 100
Unit}

‘& Air

~ Chemical composition of atmosphere tons and radicals and their forma-
tion chc_emlcal and photochemical reactions in atmosphere. Green house effect
acid rain, ozone hole phenomenon, thermal inversion. ,
Source and toxic effects of Pb, Cd, Hg, As, Cr, Ni and Mn.
b. AirPollution :

Classiﬁgation of air pollutants- sources, effects and control of CO, SO,
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NO , HC as gascous pollutants, suspended particulate matter aerosols, photo-
chemical air pollution.

¢. Water - _
Water quality parameters and their analysis. purification and treatment of
wasle watcr.

d. Water Pollution

Sources of water pollution- solid waste, industrial, agricultural, oil, radio-
aclive waste, thermal pollution classification of water pollutants- basis, effects
and cpntrols. sampling of water pollutants.’ )
¢. Soil and Soil Pollution B

Brief introduction of pedagogy of soils, definition, components of soil,
fertility management of soils, soil sediment analysis-physical and chemical
parameters.

Soil pollution- sources, detrimental effects and control.

Unit I
(@) Metalfonsin Biological Systems

Definition and classification of metals
_ (b) Na'/K'Pump

Role of bulk and trace metals ions in biological processes.

(c) Bioenergetics

Standards free energy change in biochemical rcactions, excrgonic, ender-
gonic. Hydrolysis of ATP, synthesis of ATP from ADP.
@ CellMembrane and Transport of Ions

Ion transport through cell membrane. irreversible thermodynamic treat-
ment of membrane transport. Nerve conduction.

nit 1
(a) Enzymes '

Introduction and historical perspective, chemical and biological cataly-
sis, remarkablc properties of enzymes jike catalytic power, specificity and regu-
{ation. Nomenclature and classification, extraction and purification. Fischer’s
lock and key and Koshland’s induced fit hypothesis, concept and identifica-
tion of active site by the use of inhibitors, affinity labeling and enzyme modifi-
cation by site-directed mutagenesis. Enzyme kinetics, Michaclis Menten kinet-
ics and Michaelis constant, Lineweaver-Burk plots, reversible and irreversible
inhibition.

(b) Mcchanism of Enzyme Action

Transition-state theory, orientation and steric effect, acid-base catalysis,
covalent catalysis, strain or distortion. Example of some typical enzyme mecha-
nisms for chymotrypsin, ribonuclease, lysozyme and carboxypeptidase A.

{c) Co-Enzyme Chemistry .

Cofactors as derived from vitamins, cocnzymes, prosthetic groups, apoen-
zymes. Structure and biological functions of coenzyme A, thiamine pyrophos-
phate, pyridoxal phosphate, NAD*, NADP* FMN, FAD, lipoic acid, vitamin
B,,. Mechanisms of reactions catalyzed by the above cofactors.

(d) Biotechnical Application of Enzymes
Use of enzymes ir food and drink industry-brewing and cheese making,
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syrups from corn starch, enzymes as targets for drug design, recombinant

DNA technology.

Books Suggested

1" Environmental Chemistry, S.E. Mannahan, Lewis Publishers,

Environmental Chemistry, Sharma & Kaur, Krishna Publishers.

Environmental Chemistry, A K. De, Wiley Eastern.

Environmental Pollution Anatysis. S.M. Khopkar, Wiley Eastern.

Standard Method of Chemical Analysis, F.J. Welcher Vol.I11 Van Nostrand

Reinheld Co. '

Element Annalvsis of Airborne Particles, Ed. S. Landsbergeer and M

Creatchman, Gordon and Breach Science Publication.

Environmental Chemistry, C. Baird, W.H. Freeman.

Principles of Bioinorganic Chemistry, S.J. Lippard and J.M. Berg, Univer-

sity Science Books.

9. Bioinorganic Chemistry. I Bertiri. H.B. Gray, S.J. Lippard and J.5. Valen-
tine, University Science Books.

10. Inorganic Biochemistry vols] and I GL. Eichhom, Elsevier.

11. Progressin Inorganic Cliemistry. Vols 18 and 38 cd. J.J. Luippard. Wiley.

{2. Bioorganic Chemistiry: A che mical Approach to Enzyme Action.
Heceermann Dugas and C. Penny, Springerverlag.

13. Understanding Enzymes, Trevor Palmer, Prentice Hall.

|4, Enzymc Chemistry: Impact and Applications, Ed. Collin J Suckling.
Chapman and Hall. )

5. Fundamental of Enzymology. N.C. Price and L. Stevens, Oxford Univer-
sity Press. :

6. Immbilized Enzymes: An introduction and Application in Biotcchnology.
Miehael D. Trevan. John Wiley.

17. Enzymatic Reaction Mechanisms, C. Walsh, W.H. Freeman.

I8. Enzyime Structureand Mechanism, A Fersht, W.H. Frecrnan. .

19. Biochemistry: The Chemical reactions of Living Cells, D.E. Metzler, Aca-
demic Press.

2. Enzyme Mechanisms Ed. M.L Page and A. Williams, Royal Socicty of
Chemistry.

21. Principles of Biochcmistry. A.L. Lehninger, Worth Publishers.

Biochemistry, L. Strycr. W.H, Freeman

Biochemistry, J. David Rawn, Neil Paticrson.

Biochemistry, Voct and Voet, John Wiley.

Outline of Biochemistry. E.E. Conn and PK. Stumpf, John Wilcy.

Bioorganic Chemistry: A chemical Approach to Enzyme Action. H. Dugas

and C. Penny, Springer-Verlag,

Macromolecules: Structure and Function, F. Wold, Prentice Hall.

ELECTIVE PAPERS

TR Y S

o o

¥ RREBBR

Time:3 Hours Max. Mérks: 100

GROUP-A
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PAPER: VII-A ADVANCED INORGANIC CHEMISTRY

. Unit1

(@) Alkyls and Aryls of Transition Metals
Types, routes of synthesis, stability and decomposition pathways,

organocopper in organic synthesis.

(&) Compounds of Transition Metal-Carbon Multiple Bonds
Alkylidenes, alkylidynes. low valent carbenes and carbynes-synthesis,

nature of bongl, structural characteristics, nucleophilic reactions on the ligands,

role in organic synthesis.

(c) Transition Mctal a-Complexes
Transition Metal n-complexes with unsaturated organic molecules, alk-

enes, alkynes, allyl, diene, dienyl, arene and trienyl complexes, preparations,

properties, nature of bonding and structural features, Important reactions re-
lated to nucleophilic and electrophilic attack on ligands and applications in
organic synthesis.

Unit 1

(@ Fluxional Organometallic Compounds
Fluxionality and dynamic equilibria in compounds such as n*- olefin, n’-

allyl and dienyl complexes :

(b) Supra molecular Chemistry (Concepts and language)

(A) Molecular recognition: Molecular receptors for different types of mol-
ecules including arisonic substrates, design and synthesis of co-reccp-
tor molecules and multiple recognition.

(B) Supra molecular reactivity and catalysis

(C©) Trarsport processes and carrier design.

(D) Supra molecular devices- electronic, ionic and switching, supra molecular
photochemistry. ) :
Some examples of self-assembly in supra molecular chemistry.

(c) Metals In Medicine
Metals deficiency and disease, toxic effects of mctals, metals used for

diagnosis and chemotherapy with particular reference fo anticancer drugs.

UnitM

{a) Homogenous Catalysis
Stoichiometric reactions for catalysis, homogeneous catalytic hydroge-

nation, Zeigler- Natta polymerization of olefins. catalytic reactions involving

carbon monoxide such as hydrocarbonylation of olefins (oxo reactions).
oxopalladation reactions, activation of C-H bond.

) Metalloenzymes and their role in biological systems
Zinc enzymes- carboxypeptidase and carbonic anhydrase. Iron enzyme-

catalyses, peroxidase and cytochrome P-450. Copper enzyme- superoxide

dismutase. Molybdenum oxatransferase enzyme- xanthine oxidase. Coenzyme

vitamin B,

{¢) Metal Storage Transport and Biomineralization with reference to
Ferritin, transferrin, and siderophorcs.

Books Suggested

1. Principles and Application of Organctransiticn Metal Chemistry, 1P

R PUN- ST R S
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Collman, L.S. Hegdus, J.R. Norton and R.G Finke, University Science
Books,
The Organometailic Chemistry of the Transition Metals, R.H. Crabtree,
John Wiley. '
Metallo-Organic Chemistry, A_J. Pearson, Wilcy

. Organometallic Chemistry, R.C. Mehrotra and A. Singh, New Agee Inter-
national.
Principles of Bioinorganic Chemistry, S.J. Lippard and J.M. Berg, Univer-
sity Science Books. :
Bioinorganic Biochemistry, I.Berttini, HB. Gray, 8.J. Valentine, University
Science Books.
Inorganic Biochemistry vols I and Il.ed. GL. Eichhorn Elsevier.
Progress in Inorganic Chemistry, Vols 18 and 38 ed. J.J. Lippard, wiley
‘Supramolecular Chemistry, J M. Lehn, VCH.

GROUP-A
Time:3 Hours Max. Marks: 100

PAPER: VIII-A METAL COMPLEXES AND POLYMERS
UnitI ‘ o

(») Excited States of Mctal Complexes

Excited states of metal complexes: comparison with organic compounds,
electronically excited states of metal complexes, charge-transfer spectra, charge
transfer excitations. methods for obtaining charge-transfer spectra.
(b)Redox Reactions by Excited Metal Complexes _

Energy transfer under conditions of weak interaction and strong interac-
tion-cxiplex fornation; conditions of the excited states to be uscful as redox

" reactants, excited electron transfer, metal complexes as attractive candidates
(2,2 -bipyridine and 1,10 phenonthroline complexcs), illustration of reducing

and oxidising character of Ru( II) {bipyridal complex, comparison with Fe (bipy),;

‘role of spin-orbit coupling-life time of these complexes. Application of redox

processes of electronically excited states for catalytic purposes, transforma-
tion of low energy reactants into high energy products. chemical energy into

light.
(c) Metal Complex Sensitizers

Metal complex sensitizer, electron relay, metal colloid system, semicon-
ductor supported metal or oxide system, water photolysis, nitrogen fixation
and carbon dioxide reduction.

Unit 1T

(a) Basics of Polymers

Importance of polymers. Basic concepts: monomers, repeat units, degree
of polymerization. Linear, branched and network polymers, Classification of
polymers. Polymerization: condensation, addition, radical chain-ionic and-co-
ordination and co-polymerization. Polvmerization conditions and polymer re-
actions. Polymerization in homogeneous and heterogeneous systems.
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(b) Polymer Characterization

Polydispersion-average molecular weight concept. Number, weight and
viscosity averageé molecular weights. Poly dispersity and molecular weight
distribution. The practical significance of molecular weight. Measurement of
molecular weights. End-group, viscosity, light scattering, osmotic and ultra-
centrifugation methods. Analysis and testing of polymers-chemical analysis
of polymers, spectroscopic methods, X-ray diffraction study, Microscopy. Ther-
mal analysis and physical testing-tensile strength. Fatigue, impact. Tear resis-
tance. Hardness and abrasion resistance.

Unit I
(a) Structure and Properties

Morphology and order in crystalline polymers-configurations of polymer
chains. Crystal structure of polymers. Morphology of crystalline polymers,
strain induced morphology, crystatlization and melting. Polymer structure and
physical properties- crystalline melting point Tm- melting points of homoge-
neous series, effect of chain flexibility and other steric factors, entropy and
heat of fusion. The glass transition temperature, Tg-Relationship between T
and Tg, effects of molecular weight, diluents, chemical structure, chain topol-
ogy, branching and cross linking. Property requirements and polymer utiliza-
tion. '

(b) Polymer Processing

Plastics, elastomers and fibers. Compounding. Processing techniques:
calendaring, die casting, rotational casting, film casting, injection moulding,
blow moulding, extrusion moulding, thermoforming, foaming, reinforcing and
fiber spinning. '

(c) Properties of Commercial Polymers .

Polyethylene, polyvinyl chloride, polyamides, polyesters, phenolic res-
ins, epoxy resins and silicone polymers. Functional polymers- Fire retarding
polymers and electrically conducting polymers. Biomedical polymers- contact
lens, dental polymers, artificial heart, kidney, skin and blood cells.

Books Suggested ‘ .

1. Concepts of Inorganic Photochemistry, A.-W. Adamson and P.D.
Fleischauder, Wiley. .

Inorganic Photochemistry, J. Chem. Educ., vol. 60,00, 10,1983,

Progress in Inorganic Chemistry, vol30, ed. S.J. Lippard, Wiley.
Coordination Chem. Revs., 1981,vol. 39,121,131;1975,15,321;1990,97,313.
Photochemistry of Coordination Compounds, V. Balzari and V. Carassiti,
Academic Press. ' '
Elements of Inorganic Photochemistry, GJ. Ferraudi, Wiley.

Textbook of Polymer Science, F. W. Billmeyer Jr, Wiley. .

Polymer Science, VR. Gowarikar,N.V. Vuswanathan and J. Sreecdhar, Wiley-
Eastern. '
Functional Monomers and Polymers, K. Takemoto, Y. Inaki and RM.
Ottanbrite. -

10. Contemporary Polymer Chemistry, HR. Alcock and F.W. Lambe, Prentice

Hall.

[T

REE-N
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11, Physics and Chemistry of Polymers, J.M.G Cowie, Blackie Academic and

Professional.
GROUP-B
Time:3 Hours Max. Marks:100
PAPER: VII-B ORGANIC SYNTHESIS
Unitl
{a) Oxidation

Introduction, Different oxidative processcs. .
- Hydrocarbons- alkenes, aromatic rings, saturated C-H groups (activated
and inactivated).
Alcohols, diols, aldehydes, ketones, ketals and carboxalic acids.
Amines, hydrazines and sulphides.
(b) Reduction
. Introduction. Different reductive proccsscs.
Hydrocarbons- alkancs, alkenes. alkynes and aromatic rings.
Carbonyls compounds- aldehydes. ketones, acids and their derivatives.
Epoxides. i
Nilro, nitroso, azo and oxime groups.
Hydrogenolysis.
{¢) Rearrangements _
General mechanistic considerations- nature of migration migratory apti-
tude. memory cffects. '
A detailed study of the following rcarrangements
Pinacol-pinacolone, Wagner-Meenarwein. Demjanov, Benzil-Benzilic acid,
Favorskii, Arndt-Eistert synthesis, Beckmann, Hofmann, Curtius, Schemidt.
Baeyer-Village, Shapiro reaction. ‘
Unit I
(8) Organometallic Reagents o
Principles, preparations, propertics and applications of the following mn
organic synthesis with mechanistic details.
@) Group 1and I metal organic compounds
Li, Mg, Hg, Cd, Zn Compounds.
(¢©) Transition Metals i
Cu, Pd, Ni, Fe, Co, Rh, Cr, and Ti Compounds.
(@ Synthesis of Some Complex Molecules
Application of the above in the svnthesis of following compoundg Cal'{t-
phor, Longifoline, Cortisone, Reserpinc, Vitamine D, Juvabione, Aphidicolin
and Fredericamycin A.
UnitIIL
(a) Protecting Groups :
Principle of protection of alcohol. amine, carbonyl and carboxyl groups.
® OneGroupC-C Disconncctions
Alcohols and carbonyl compounds, regiosclectivity. Alkene synthesis. use of
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acetylenes and aliphatic nitro compounds in organic synthesis.
© TwoGroup C-C Disconnections

Diels-Alder reaction, 1,3-difunctidnalised compounds. o p-unsaturated
carbonyl compounds, coritrol in carbonyl condensations, 1,5- difunctionalised
compounds. Micheal addition and Robinson annelation.
(). Ring Synthesis

Saturated heterocycles. synthesis of 3-, 4-, 5- and 6-membered rings, aro-
matic heterocycles in organic synthesis.
Book Suggested
. Modern Synthetic Reactions, H.O. House, W.A. Benjamin.
2 Some Modern Methods of Organic Synthesis, W. Carruthers, Cambridge

Univ. Press.
3. Advanced Organic Chemistry, Reactions Mechanisms and Structure, J.
March, John Wiley.
4 Principles of Organic Synthesis, R.O.C. Norman and J.M. Coxon, Biackie
. Academic & Professional. '

5. Advanced Organic Chemistry Part B, F.A. Carey and R.J. Sundberg, |

Pleanum Press.

Rodd’s Chemistry of carbon Compounds, Ed.S. Coffey, Elsevier.

Designing Organic Synthesis. S.Warren, Wiley.

Organic Synthesis — Conccpt, methods and staring Materialos. J. Fuhrhop

and G Penzillin, Veriage VCH.

9. SomeModern Methods of Organic Synthesis. WE. Carruthers, Cambridge
Univ. Press.

10. Modern Synthesis Reactions, H.O. House, W.AA. Benjamin,

11. Advanced organic Chemistry: Reactions, Mechanisms and Structure, J.
March, Wiley

12. Principles of Organic Synthesis, R. Norman and J.M. Coxon, Blackie Aca-
demic & Professional.

13. Advanced Organic Chemistry Part B, F.A. Carey and R.J. Sundberg, Ple-

0~

num Press.
| GROUP-B
Time:3 Hours © Max. Marks:100
PAPER: VIII-B HETEROCYCLIC AND NATURAL
PRODUCTS
Unit1

(a) Nomenclature of Heterocycles

Replacement and systematic nomenclature (hantzsch-Widman system)
for monocyclic, fused and bridged heterocycles.
(b) Aromatic Heterocycles

General chemical behaviour of aromatic heterocycles, classification (struc-

tural type). criteria of aromaticity (bond lengths, ring current and chemical
shiftsin "H NMR-specira, empirical resonance encrgy. delocalization energy
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Dewar resonance energy, diagmagnetic susceptibility exaltations.)
Heteroaromatic reactivity and tautomerism in aromatic heterocycles.

‘ (c) Non-Aromatic Hetferocycles

Strain-bond angle and torsional strains and their consequences in small

ring heterocycles.
Conformation of six-membered heterocycles with reference to molecular

geometry, barrier to ring inversion, pyramidal inversion and 1,3-diaxial interac-

“tion

Stereo-clectronic effects- anomeric and related effects. Attractive interac-
tions-hydrogen bonding and intermolecular nucleophilic-clectrophilic interac- -
tions. :

(d) Heterocyclic Synthesis .

Principles of heterocyclic synthesis involying cyclization reaction and
cycloaddition reactions.

(e) Small Ring Heterocycles

Three-membered and four-membered hetcrocycles-synthesis and reac-
tions of aziridines, oxiranes, azetidines, oxetancs.

(f) Heterocyclic Systems Containing P, As, Sb and B

Heterocyclic rings containing phosphorus: Introduction, nomenclature,
synthesis and characteristics of 5- and 6-membered ring systems-
phosphorinanes, phosphorines, phospholanes and phospholes.

Heterocyclic ring containing As and Sb: Introduction, synthesis and char-
acteristics of 5-and 6- membered ring systems.

Heterocyclic rings containing B: Introduction, synthesis, reactivity and
spectral characteristics of 3-.5-and 6- membered ring system.
® Six-Membered Heterocycles with one Heteroatom

Synthesis and reactions of quinolizinium and benzopyrylium $alts,
coumarins and chromones.

Unitll

* () Benzo-Fused Five-membered Hetrocycles

Synthesis and reactions including medicinal applications of
benzopyrroles, benzofurans and benzothiophenes. Meso-Tonic heterocycles
(b)Seven-and Large-membered Heterocycles

Synthesis and reactions of azepines, oxepines, thiepines, diazepines
thiazepines, diazocines, dioxocines . :
© Six-Membered Heterocycies with Two or More heteroatoms

Synthesis and reactions of tetrazines and thiazines.

(d)Terpenoids and Carotenoids

Classification, nomenclature, occurrence, isolation, general methods of
structure determination, isoprene rule.

Structure determination, stereochemistry, biosynthesis and synthesis of
the following represeniative molecules: Citral, CGeraniol,a-Terpeneot, Menthol,
Farnesol, , Santonin, Phytol, Abietic acid and B-Caritene.

{s)Alkaloids

Definition, nomenclatuore and physiological action, occurrence, isolation,

gencral methods of structure elucidation, degradation, classification based on
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nit 1gen heterocyclic ring, role of alkaloids in plants.
Structure, Stereochemistry, synthesis and biosynthesis of the following:
...hedrine, Nicotine, Atropine, Quinine and Morphine.
_ Unit IIT '
(b) Prostaglandins . ‘
Occurrence, Nomenclature, Classification, biogenesis and physiological
effects. Synthesis of PGE, and PGF
(c) Pyrethroids and Rotenones
Synthesis and reactions of Pyrethroids and Rotenoncs. '
(For structure efucidation, emphasis is to be placed on the use of spectral
parameters wherever possible.)
(b) Steroids
Occurrence, nomenclature, basic skeleton, Diel’s hydrocarbon and stere-
ochemistry.
Isolation, structure determination and synthesis of Cholesterol, Bile ac-
ids, androsterone, estosterone, Estrone, Progestrone, Aldosterone.
Biosyntnesis of Steroids.
{c) Plant Pigment
Occurrence, nomenclature and general methods of structure determina-
tion. Isolation and synthesis of Quercetin, Myrcetin, Diadzein, Butein,
Cycanidin, Hirsutidin. ‘
Biosynthesis of flavonoids, Ac?tate pathway and Shikimic acid pathway.
(d) Porphyrins o
Structure and synthesis of Haemoglobin and Chiorophyll.
Books Suggested - :
1. Heterocyclic Chemistry Vol.1-3, R. R. Gupta, M. Kumar and V. Gupta,
Springer Verlag. ‘
2. The Chemistry of Heterocycies, T. Eicher and S. Hauptmann, Thieme.
3 HH:tnemcyclic Chemistry, J. A. Joule, K. Mills and GF. Smith, Chapman and

Heterocyclic Chemistry, T.L. Gilchrist, Longman Scietific Techinal.
Contemporary Heterocyclicc Chemistry, GR. Newkome and W.W. Paudler,
Wiley-Inter Science.

6. A\?an introduction to the Heterocyclic Compounds, R.M. Acheson, John

iley. '

7. Comprehensive Heterocyclic Chemistry, A R. Karitzky and C.W. Reeds,eds.
Pergamon Press. _

8  Natural Products: Chemistry and Biological Significance, J. Mann, R.S.
Davidson, J.B. Hobbs, D.V. Banthrope and J.B. Harborme, Longman, Essex.

9. Organic Chemistry,Vol 2, LL. Finar, ELBS,

10. Stereosclective Synthesis: A practical Approach, M. nogradi, VCH.

'11.  Rodd’s Chemistry of Carbon Compounds, Ed. 8. Coffey, Elsevier.

12. Chemistry, Biological and Pharmacological Properties of Medicinal Plants
from the Americas, Ed. Kurt Hostettmann, M.P. Gupta and A Marston,
Harwood Academic Publishers. '

13, Introduction to Flavonoids, B.A. Bohm, Harwood Academic Publishers.

o
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14. New Trends in Natural Products Chemistry, Atta-ur-Rahman and M.L
 Choudhary, Harwood Academic Publishers.
15. Insecticides of Natural Origin, Sukhdev, Harwood Academic Publishers.

GROUP-C ‘
Time:3 Hours Max, Marks:100
PAPER: VII-C CHEMI_CAL DYNAMIC_ S |
Unit-1 '

. (a) Substitutional Reactions.

Substitutional reactions. Classification of ligand substitution mechanism.
Anation and base catalyzed kinetics of anation reactions. Aquation acid cata-
lyzed kinetics of aquation reaction (octahedral complexes). Inner-sphere elec- |

adjustment and remote attack linkage isomers Chemical and resonance mecha-
nisms, Marcu’s Cross relation outersphere reactions( no mathematical

tron transfer reaction and mechanism. Various type of inner sphere bridges , 1

_ derivation).Its application reactions-

Ce(IV) + Mo (CN)*, ~»Ce(lID) + Mo(CN).*

Fe(CN) > +Fe(CN) - - Fe(CN) /+ Fe(CN) >

Bridged outer-sphere electron transfer mechanism.

Kinetics of reactions in the presence of cyclodextrines. Considering one
full case study. Nucleophilic and electrophilic catalyst and their mode of ac-
tion. '
®) Metal ion catalysis and induced phenomena _

Metal ion catalyzed reactions, their kinetics and reaction mechanism in
solutions. Induced reactions, their characteristics. Mechanism of (i) Fe(II} in-
duced oxidation of iodine by Cr(VI). R _

(i) AS (I11) induced oxidation of Mn(II) by chromate in acid solutions.”
Kinetics and mechanism of induced reactions in metal complexes( octahedral
complexes of Cobalt(I1I) only. Kinetics of hydroformylation reaction.

Unit-II .

(a) Atmospheric Reactions

Physical structure of the atmosphere, chemical composition of the atmo-
sphere, Kinetics and mechanism of NOx, ClIOx cycles and H+O, reaction.
Mechanism of gencral methane oxidation. Kinetics and mechanism of low tem-
perature oxidation of methane. Concept of global warming.
(b) Dynamics of Gas surface reaction

Adsorption /desorption kinetics and transition state theory, Dissociative
adsorption and precursor state. Mechanism of Langimur’s adsorption of the

. oxidation of carbon monoxide to carbon dioxide. True and apparent activation

energies. Industrial importance of heterogeneous catalysis. . -
(c)Radiation Chemistry _

Radiation chemistry and photochemistry, radiation chemistry of water
and aqueous solutions. Hydrogen atom and hydroxyl radical oxidizing and
reducing conditions. Kinetics and mechanism of photochemical and photo-
censitized reactions { Onc examnla in aarh el Qtorn Unlmar amntian awd
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application. Hole concept in the presence of semi conductor type photo cata-
lysts. Kinetic and mechanism of electron trans(er reaction in the presence of
visible light. Kinctics of exchange reactions (mathematical analysis).

Unit-1T

(a) Oscillatory Reactions

Autocatalysis and oscillatory reactions, Kinetics and mechanism of
belousov-Zhabotinski(B-Z) reaction.

(b) Enzymes and Inhibitions :

Kinetic of one enzymes- Two substrate systems and their experimental
characteristics.

Enzyme inhibitors and their experimental characteristic.

Kinetics of enzyme inhibited reactions.

(c ) Micelles catalysis and inhibition !

Kinetics and mechanism of micelle catalyzed reactions. (1 order and sec-
qnd order) Various type of micelle catalyzed reactions. Micelle inhibited reac-
tions '
(d)Transition State :

A brief aspect of statistical mechanics and transition state their applica-
tion in calculation of the second order rate constant for reaction with collision
for (I) atom-+2)atom-+molecule(3)+molecule reaction. Static solvent effects and
thermodynamics formulations. Advanced electron transfer reactions, energy
surfaces. :

Recommended Books

progress in Inorganic Chemistry, VoI30,1967.

R. Lumry and R.W. Raymond, Electron transfer Reactions, Interscience.
N.L. Bender, Mechanism of Homogeneous Catalysis from protein to pro-
tein, Wiley.

A.G Sykes, Kinetics of Inorganic reactions, Pergamon.

$.W. Benson, Mechanism of Inorganic Reactions, Academic Press
Physical ChemistryVol.2 Ed. Prof. Ya Grasimov, Mir Publisher.

Basolo and pearson, Inorganic Reaction Mechanism, Wiley.

H. Taube, Electron Transfer Reaction, Oxford Press.

GROUP-C

ol Al o

RN VRS

Time:3 Hours Max. Marks:100

PAPER: VIII-C ELECTROCHEMISTRY

Unit1
(a)Conversion and storage of Electrochemical Energy :

Present status of energy consumption: Pollution problem. History of fuel
cells. Direct energy conversion by electrochemical means. Maximum intrinsic
efficiency of an electrochemical converter, Physical interpretation of the Carnot
efficiency factor in electrochemical encrgy convertors. Power outputs.

Electrochemical Generators (Fuel Cells)Hydrogen oxygen cells, hydro-
gen Air cell, Hydrocarbon air cell, alkaline fuel cell, phosphoric and fuel cell,
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dircct NaOH fuel cells. applications of fuel cclls.
(b)Electrochemical Encrgy Storage:

Properties of Elcctrochemical eficrgy stores: measure of battery perfor-
mance. Charging and discharging of a battery. Storage Density Energy Den-
sity.

Classical Batteries: (i) Lcad Acid (ii) Nickel-Cadmium. (iii)Zinc Manga-
nese dioxide.

Modern batterics: (i) Zinc-Air (ii) Nickel Hydride, (iii) Lithinm Battery.

Future clectricity stores: storage in (i) Hydrogen, (ii)alkali Metals, (iii) Non
aguecous solutions. !

. Unit 11
(a)Corrosion and Stability of Metals:

Civilization and Surfacc mechanism of the corrosion of the metals, ther-
modynarmics and the stability of metals, Potential-pH(or pourbaix) Diaphragms.
uses and abuses, Corrosion current and corrosion potential-Evans diagrams.

Measurement of: corrosion rate : (i) Weight Loss Method (ii) Electro-
chemical Method

~ Inhibiting Corrosion; Cathodic and Anodic protection (i) Inhibition by
addition of substrates to the electrolyte environment (ii) by charging the cor-
roding method from external source, anodic protection, organic inhibitors, The
fuller'story grecn inhibitors.
(b)Passivation:

Structure of passivation {ilms. Mechanism of Passivation, Spontancous
Passivation: nature’s method for stabilizing surfaces.
(c)Kinetics of Electrode Process

Essential of elcctrode reaction. Current Density Overpotential . Butler
Volumer equation. Standard rate constant . Transfer coefficient (o), exchange
Current. :

(d)Irreversible Electrode Processes: Criteria of irreversible information from
irreversible wave.

Methods of determining kinetic parameters for quasi-reversible and irre-
versible waves: Koutecky’s method, Meits Israel methods, Gelling’s method.

Unit-1I1

(a) Bioclectrochemistry: Bioelectrodies, membrane, potentials simplis-
tic theory, modern theory. Electrical conductance in biological organism. Elec-
tronic, protonic electrochemical mechanism of nervous systems, ENZymes as
electrodes.

(b)Electro catalysis:

Chemical catalysis and Electrochemical catalysis with special reference to
purostates (porphyrin oxides of rare earths. Electro catalysis in simple redox
reactions, in rcaction involved adsorbed species, Influence of various param-
eters.

(c)Potential Sweep Method:

Linear sweep Voltammetry, Cyclic Voltammetry, theory and applications,

Diagnostic criteria of cyclic voltammetry. Controlled current microelectrode
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technique. comparison with conirolled potential methods. Chronopotentiometry.
theory and applications. '
(d)Bulk Electrolysis Methods
Co_ntrollcd potential coulometry, Controlled Coulometry. Electro organic
syntl_1e51s and its importance application, stripping analysis. anodic and ca-
thodlc‘modes, pre electrolysis and stripping steps. applications of stripping
analysis.
Reference:
I.  Modern Electrochemistry vol. I, IIA Vol. [IB, J’OM Bockris and A KN,
Peddy, Plenum Publication, NewYork
2. Polarographic Techniques by L. Meites, Interscience.
3 “51(:;1;1 Cells; Their electrochemistry” McGraw Hiss Book Company New
4. Modermn Polarographic Mecthods by A. M. Bond, Marcell Dekker.
5. Polarographyand allied technique by K. Zutshi., New Age Publication,

New Delhi.

6. “E]ectxjianalytical Chemistry” by Basil H. Vessor & Galen W. Wiley
Interscience.

7. Electroanalytical Chemistry by Basil H. Vessor & Galen W. Wiley
Interscience.

8. Topicin Pure and Applied Chemistry. Ed. S.K. Rangrajan, SAEST publica-
tion, Karaikudi (India) P _

GROUP-D

VII d : Forensic chemistry and toxicology:
VIII d : Methods of instrumental analysis
‘VILd: Forensic chemistry and toxicology: Max.. Marks :100 Time:3 Hrs.
Unitl :

Important components of forensic lab

Proteins —Definition, classification, General Properties - molecular weight,
denaturation, isoelectric point, coagulation of proteins, salting in and salting
out of proteins & Reactions.

~ Nucleic acids —chemistry of purines, pyrimidine and uric acid — synthe-

sis and uses of uracil, cytosine, thymine, adenine, guanine- isolation of caf-
feine from its natural source- constitution of RNA and DNA, DNA profiling
DNA finger printing, ’

Vitamins - Definition, occurrence, Properties and Types with special ref-
erence to Vitamins Aand B,

Hormones - Definition, s, biological Activities of Pituitary, Thyroi
and SovHaones - | type g l es of Pituitary, Thyroid

 Blood — General Composition and Antigenic Properties, Blood Coagula-
tion. Pxehn!inary idea of Antigen, Antibody and Immunological Principle. Struc-
ture of Antibodies. Forensic identification and grouping of Blood Stains
UnitH

Identification & estimation of following n ics - Opi i

Harnins harhituratee cncaine diszenam Bmarcotics OP“““- Morphlnc.
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Introduction to body as a whole: the various body systems and organs

Injuries from burn, scald, lightning, electricity, Ante mortem and post
mortem burn; Injuries on road, air crash, explosion; Wound- definition, types
and classification, medicological importance. Ante and post mortem wounds,
Self inflicted wounds. _

Alcohol & alcoholic beverages — manufacture of ethanol and liquors-
Chemical Propertics and identification of alcohol, constituents of liquors- esti-
mation of alcohol content in liquors-denaturation, denaturants, industrial alco-
hol and power alcohol, breath alcohol analysis, Analysis of Alcohol in Blood
and Urine Samples,

Drug action and effect — Isolation, synthesis and estimation of alkaloids,
drug dose relationship, mechanism of drug action. Absorption, distribution
and elimination.

. Unit D

Elementary knowledge of human skeleton. Importance of Anthropometry
in Forensic Science. Determination of Height from Bones. Determination of sex
from bones. Age determination from cranium and other body bones. Identifica-
tion of deceased by super imposition of skull. Identification of species by small
bone fragments. Forensic odontology. Forensic Examination of semen stains.
Teeth- identification, type, functions, determination of species origin and race
from teeth, individualization from teeth and bite marks. ‘

Definition and general introduction to toxicology. poisons- types, mode
of action. extraction of poisons in toxicological analysis. Absorption, distribu-
tion, metabolism, chemistry of poisons, excretion of poisons. Detection and
estimation of CO, Cyanide, formaldehyde, methanol, chloral, chloroform,,
phenols, cresols, phosphorus, As. Hg. Pb, and Cd, organophosphorus, orga-

nochlorine and carbamate pesticides and pyrethrenoids, corrosive poisons.
Elcmentary knowledge of Food poisoning.

VIII D: METHODS OF INSTRUMENTALANALYSIS

Max.. Marks :100 Time:3 Hra
Unitk
(@) Electron microscopy- principle, instrumental components, transmission
electron microscopy, preparation of sample with special reference to biological
tissue, applications.
Scanning electron microscopy- principle. electron specimen interactions,
instrumental components, preparation of samples, applications.
Inductively coupled plasma atomic emission spectroscopy (ICPAES) — Prin-
ciples and instrumentation
() Principle, instrumentation and applications of:
Gas Chromatography
High performance liquid chromatography
Ton exchange chromatography
Thin layer chromatography and its applications to organochlorine com-

' pounds

~ Elcctrophoresis- paper clectrophoresis. low vpltage electrophorcsis. thin
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layer electrophoresis, gel electrophoresis and immuno electrophoresis.
UnitII
(@) Principal, instrumentation. applications of:

Atomic absorplion spectrophotometry (AAS)

X-ray fluorescence spectrometry (XRF)

Radio Immuno Assay (RIA)

Neutron Activation analysis (NAA) ,

(» Thermal methods- principle, instrumentation and applications of
Thermogravimetty (FTGA), differential thermal analysis (DTA) and differcntial
scanning calorimetry (DSC). :
~ Optical methods- principle, instrumentation and applications of refracto-
metry, polarimetry, nephelometry and turbidimetry colorimetry.
Unit I

Determination of blood group, HDA system and red cell isoenzymes and
serum protein in paternity determination, ABO blood group system and MNS
group systcm, Laboratary examination of semen stain, saliva stain, urine stain,
flower stains for poilen grains, stains of fruits and vegetables.

Physical analysis of the following:

Food analysis and food adulteration- Analysis of major and minor compo-
nents of food, common adulterants in food, microscopic examination of foods
for adulicration. pesticide analysis in food products.

Elements of statistics- mean, mode, median, corrclation and regression
analysis, null hypothesis, variance, t-test, chi- square test.

PRACTICALS
Max Marks: 200 Time:12 Hours
(Including 25 marks for seminar) (Distributed over two days)
For elective group A, B and C .
Inorganic Chemistry
A. Preparation (Any Seven)

1.  Sodium amide. Inorg. Synth.. 1946,2,128.

2. Synthesisand thermal analysis of Group Il metal oxalate hydrate. J. Chem.
Ed., 1988,65.1024.

3. Atomic absorption analysis of Mg and Ca.

4.  Trialkoxyboranes-Preparation, IR and NMR spectra.

5. PhBCI, dichiorophenylborane-Synthesis in vaccum line.

6. Preparation of Tin(IV) lodine, Tin (IV) chloride and Tin (II) iodide. Inorg.
Synth.,1953.4,119.

7. Relative stability of Tin(1V) and Pb(IV). Preparation of ammonium
hexachlorostannate (NH,)SnCle.ammonium hexachloroplumbate

. (NH,)PbCl .

8. Hexa-bis (4-Nitrophenoxy) cyclotriphosphazene.

9. Synthesis of trichlorodiophenylantimony(V) hydrate. Inorg.
Synth..1983.23.194.

10. Sodium tetrathionate Na,S,0q.

1. Matalcomplexes of dipnethyl sulfoxide(IRY: CuCl 2DMSQ PeCl IDMEQ,

LI WAL ELERLEY Foadnated 4 asar
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RuCl, 4DMSO.J.Chem. Edix., 1982,59,57.

12 Synthesis of acetylacetonate; Magnetic moment, IR, NMR. Inorg. Synth,

1957,5,130; 1963.1.183.

" 13. Bromination of Cr(acac),. J.Chem. Edu..1986, 63, 90.

14. Magnetic moment of Cu(acac),H,O.

15. Cisand Trans [Co(en),CL,". ‘

16. Separationof optical isomer of cis-[Co{en),CL,]CL. J. Chem. Soc., 1960,4369.

17. lonexchange separation of oxidation state of vanadium. J. Chem. Educ.,
1980,57,316,1975,55.55.

18. Determination of Cr(IIl) complexes. [Cr(H,0)4NO;3H,0,
[Cr{H,0),CLIC1.2H,0, [Cren)s]Cl;, C (acac);. Inorg. Synth.,1972,13,184.

19, Preparation of N. N bis(salicyldchyde) ethylencdiamine, salen H.,
Co(salen) J. Chem. Educ.. 1977, 54, 443; 1973, 50, 670.

Determination of O,absorption by Co(salen) Acct. Chem. Res., 1975, 8, 384,
Reaction of oxygen adduct with CHCl(deoxygenation).

20. Preparation of Fe(Il), chloride (use if as Friedel-Craft chlorjnation source.
1.0rg. Chain. 1978.43.2423;1.Chem. Edu,,1984.61.645:1986,63,361.

21. Reaction of Cr (I1) with a multidentate ligand: a kinctics experiments
(visible spectra Cr-EDTA complex) J.A.C.S., 1953,75,5670.

22, Preparation of [Co(phenonthroline-3,6-quinone.]

23. Preparation and use of Ferrocene.

J.Chem.Edu,1966,43.73;1976.53,730 .

24. Preparation of copper glycinc complex-cis and trans bis (glycinato Cop-
per (I). J. Chem .Soc. dalton, 1979.1901. J.Chem Edu. 1982,59,1052.

25, Preparation of Phosphine Ph,P and its transition metal complexcs.

26. Conversion of p-xylene to tercphthalic acid catalyzed by
CoBr.(homogeneous catalysis) -

B. Spectrophotometric Determination (Any Threce)

a. Manganese/Cliromitun/ Vanadium in steel sample

b. Nickel/molybdenium/tungston/ vanadium/uranium by extractive spectro-

photometric method.

Fluoride/ nitrite/ phosphate

Iron-phenanthroline complex: Job's Method of continuous variations.

Zirconium-Alizarin Red-S complex: Mole-ratio method.

Copper-Ethylene diamine complex: Slope-ratio method.

OR .
lame Photomctric Determinations(Any Three)
Sodium and potassium when present together

™o o

Cadimium and magnesium in tap water
Sulphate

Phosphate

Silver

C.F

a
b, Lithium/ calcinm/barinm/ strontium
c.

d

¢

f

OR
D. Chromatographic Separations (Any Threc)
g, Cadmium nnd Zine
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b. Zincand Magnesium

¢. Thin-layer chromatography-separation of nickel. manganesc. cobalt and
zinc. Determination of R, values.

d. Separation and identification of the sugars present in the given mixture
of glucose, fructose and sucrose by paper chromatography and determi-
nation of Revalues.

Organic Chemistry

QualitativeAnalysis

E Separation, purification and identification of the components of mixture
of three organic compounds (three solids or two liquids and on¢ solid.
two solids and one liquid) using TLC for checking the purity of the sepa-
rated compounds, chemical analysis. 4

E  Multi-Step Synthesis of Organic Compounds (any four)

The exercise should illustrate the use of organic reagents and may in-
volve purification of the products by chromatographic techniques.

(i Photochemical reaction
Bebzophenone —» benzpinacol —» benzpinacolone '

(i) Beckmann rearrangcment: benzanilide from benzene
Benzene —» Benzophenone —» Benzophenone oxime — Benzanilide

(iiiy Benzilic acid rcarrangement ; Benxilicacid from benzoin
‘Benzoin —» Benzil — Benzilic acid

(iv) Synthesis of heterocyclic compounds

_ Skraup synthesis: preparation of quinoline from aniline Fisher-Indole

synthesis : Preparation of 2- phynylindole (rom phenylhydrzine.

(v) Enzymatic synthesis S
enzvmatic reduction: Reduction of ethyl acetoacetate using Baker’s yeast
to vield enantiomeric excess of S(+) ethyl-3-hydroxybutanoate and de-
termine is optical purity.

(vi) Biosynthesis of cthanol {rom sucrose

(vii) Synthesis using microwaves
Alkylation of diethy!l malonate with benzyl chloride.

(viii) Synthesis using phase transfer catalyst

(9 Alkylation of diethyl malonate or ethyl acetoacetate with an atky! haiide

OR ™

G  Extraction of Organic Compounds from Natural Source (Any Five)

1. Isolation of caffeine from tca leaves.

2. Isolation of cascin from milk (the students are required to try some.typical

colour rcactions of proteins) _
Isolation of lactose from milk (purity of sugar should be checked by TLC

3.
and PC and Rl value reported.)
4. Isolation of nicotine dipicrate from tobacco.
- &, Isolation of cinchonine from cinchona bark.
6. Isolation of piperine from black pepper.
7. lsolation of lycepene from tomatoes.
8. Isolation of B-car- tene from carrots.
9. Isolationofolcic: cid from olive oil (i olving the preparation of compley
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with urca and separation of linoleic acid.

10. Isolation of eugenol from cloves.

11. Isolation of (+) limonine from citrus rinds.

H. Spectroscopy
Identification of organic compounds by the analysis of thei
UV IR PV p Y \¢ their spectral dat:f

- OR

I  Spectrophotometric (UV/VIS) Estimations (Any Three)

1. Amino acids

2 Proteins

3. Carbohydrates

4. Cholesterol

5. Ascorbic acid

6. Aspirin

7. Caffeine

Physical Chemistry/ Electronics

J.  Number of hours for each experiment: 3-4 hours. Students are required to
perform at least ten experiments. '
Dqtcrnunation of partial molar volume of solute (¢.g. KCI) and solvent in
abinary mixture,

. 2 Determination of the temperature dependence of the solubility of a com-

po_und ?n two solvents having similar intermolecular interactions (ben-
zoic acid in water and in DMSO water mixture) and calculate the partial
molar heat of solution.

3. Determination of pKa of an indicator (e.g. methyl red) in (a) a ;
o Pl £ yl red) in (a) aquesous and

4, De_termipatiqn of stoichiometry and stability constant of inorganic (e.g.
feric-salicyclic acid) and organic (e.g. amine-iodine) complexes.

5 Characterization of the complexes by electronic and IR spectral data.

6. Estimation of Pb*? and Cd*'/Zn*'and Ni*'by polarography.

7. Det;emunation of dissolved oxygen in aquesous solution of organic sol-
vents. .

8  Measurements of resistance with multimeter,

9. To measure the resistance of the given ameter,

10. Voltage measurement with CRO. '

11. Familiarizingwith CRO

- 12 Use of a Wheatstone Bridge for accurate measurement of resistance

13. Capacitor as a charge storage device. ‘

14, To study the behaviour of parallel charged capacitors in series charged
capacitors placed in parallel.

15. Theuse of LCR Bridge.

16. Response characteristics of RC network.

17. Response characteristics of LR network.

18 Response characteristics of LCR network.

19, Verification of Kirchoff’s law.

20. To studv the Lissaiou’s fieures
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[ i le
21, Measurementofe. m.f. \fmh thermocouple.
7. To plot the charactenstic curve of a diode.
3. Half-wave and foll-wave fect_lﬁer.
24. Clipping and clamping circuits.
75. Capacitor filter for fuli-wave Fecuﬁgar. -
26.. Voltage doubler, Zener stablized bipolar power Supply-
x. Transistorthara;:teristics .
28. Differential am;l)jlﬁlﬁer. |
Transistor amplificr. _ _
_%:())' '{rﬁmociugﬁon gf an operational amplnfier as voltage follower.
3 l: Op-Ampas non-inverting apd_invexpng amphfn;rl‘rl
32 Simple integration differentiation with Op-Amp /4 1.
Amp as comparator. . o
?;i gg;igni?tg and fabrication of printed circuil boa:di)a X
35. Setting upofa thermostat: Con}stant temperature bath.
35. Four-probe method for resistivity measurement.
Books suggested - CH
anic Experiments, J. Derek Woollins, _— '
; }Sl‘i)g%oscale JI‘II'l)firganic Chemistry, Z. Sqafran, R.M. Pike and M. M. Singh,
b i 4 B.W. Rockelt, Van Nostrand.
ctical Inorganic Chemustry, GMarrand B.W. :
i ?}‘rl?e éystemaﬁi Identification of Organic Compounds, R.L. Shriner and
IS)c\r[rru(l:TllllgLo Qualitative Organic Analysis, N.D. Cheronis, J.B. Entrikin and
M. Hodnett. .
E.\!\gcrimental Organic Chemistry. M.JP.I_Il?lﬁyle and W.S. Mungall
all scale Organic Preparations, P J. Hill . ‘ '
%Fganometallic Synthesis, J.J. Fisch and R.B. king, A\?Vagrml:n Sand ] W
Experimental Physical Chegdstry, D.P. Shoemaker, C.W. .
Niber, McGraw Hill Interscience. _ N
10, Findlay’s Practical Physical Chemistry, revised BBI;aer:lvllat;;‘?:fman
11. Experimentsin Physical Chenistry, J. C. Ghosh, .
-ons for Laboratory Course .
Ilnﬂrl;fg;)::"d of examiners will be constituted by appointment of two external

examiners and one internal examuner. o .
2 Thetime for examinations will be 12 hours distributed over tow days.
3. Distribution of Marks:

Inorganic: (oney 20

ration (one)- . o ]
((:1))) gﬁ%mﬂﬂc determination/flame photometnc determination/ chromatog

raphy (any One)-30
Organic o
litative Analysis-23 ) _ , ]

((El;)) I%[ulflill step synthesis/ exiraction of_orgamc compounds (any oqe) 15
()] Spectroscoﬁylphotometric cstimation (one)-15
Phvsical / Electronics

wn

=3

-

M.D.S. U. Syllabus /M. Sc. Chemistry / 35
Maximum two exercise may be assigned keeping in view the time i.e. 3-4
 hours for completion of experiments.-40

Viva 20
‘ Record -10
Seminars -25
Grand Total  -200
Note: Head of the Department will award the Seminar marks and will handover
it tothe board of examiners.

PRACTICALS (FORELECTIVE GROUPD)

A. Microscopic and forensic examination (Any five)

1. Microscopical examination of hair: - measurement of medullary index, hair
index, scale count, etc.

Microscopical and chemical examination of some fibers.

Microscopical examination of the cell and diatoms.

Microscopical examination of wood, pollen grains.

Drawing and identification of the skull and other body bones. '

Determination of height of an individual by the measurements of long

bones.

Determination of the sex of a person by the examination of bones.

Determination of age of the person by the bones.

Some anthropological measurements of head length and width, cephalic

index. measurement of height, measurements of arm span, measurements

of upper limbs and lower limbs. '

., Examination of blood sample: preliminary colour test, crystal test and

species determination. '

10. Determination of ABC blood group.

11. Electrophoretic of some polymorphic blood enzymes PGM, EAP, AK,
Esterase D and Haetoglobin (Hb).

12. Laboratory examination of semen stain: preliminary test, crystal sperm
identification and its staining, acid phosphate test.

13. Laboratory examination of urine stain.

14. Laboratory examination of saliva stain. .

18. Forensic examination of hair: - measurement of medullary index hair index,

. Scale count.

16. Forensic examination of some fibers: - microscopical & chemical tests,

17. Comparison of tool marks by comparison microscope.

18, Spottings of forensic specimens.

B. Qualitative Analysis (Any five)

1. Identification of some ink by paper chromatography and TLC.
Identification of some alkaloids by infra red spectrophotometer.

Identification of some plastic packaging films by infra red spectropho-

tometer

Identification of some alkaloids by TLC.

Identification of some insecticides and pesticides by TLC.
Identification of some harthitnratec b TT £

N AR N

- 37 I I
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Identification of amino acids, sugars. drugs by paper chromatography

and TLC. .

Ideniification of pesticides, vegetable poisons from biospecimen by Spot

test.

Identification of pesticides, opium and morphine.

Identification of ganja. )

TLC of dyes pigments and inks. :

Identification of trace elements in paint samples- spectrographic method.

Colour reactions of amino acids ~ qualitative analysis of amino acid.

Preparation of Lactose from milk.

Preparation of Casein from milk. :

Preparation of caffcine from tea leaves.

Preparation of cystine from human hair.

Preparation of D (+) glucose from cane sugar.

Preparation of Hippuric acid from urine.

Qualitative Analysis of compounds containing purine group.

Qualitative Analysis of Alkaloids.

Quantitative Analysis (Any five)

Determination of concentration of liquid by colorimeter.

Determination of pH of given acid/base/buffer.

Estimation of morphine by colorimetry.

Estimation of methyl alcohol by colorimetry.

Examination of plastic pieces and glass pieces for physical fit.

Spectrographic analysis of Cu, Fe, Zn and Al

Determination of Cu and Ni- electro gravimetric method.

Wavelength calibration of UV- VIS spectrophotometer.

Spectrophotometric determin ition of cobalt- UV-VIS spectrophotometer/
nic 20.

 Estimation of total reducing sugars in molasses.

Qualitative analysis of opium and the estimation of morphine content.
Quantitative estimation of carbohydrates, proteins, non-protein nitro-
gen, lipids, efc.

Estimation of lead in blood and urine by dithiozone methods.
Estimation of copper in viscera.

Estimation of As, Hg (macro and micro methods).

Determination of blood alcohol by various methods. -

Determination of methyl alcohol in biological tissue.

Assay of chloral hydrate. _

Estimation of cyanide.

- Use of pH meter- preparation of buffer of forensic biochemical relevance.

Colorimetric estimation of glucose, urea. creatinine and cholesterol.
Estimation of protein by Folin-Ciocalteau and biuret methods.
UV-VIS spectrophotometry of ink examination.

Estimation of glucose.

Estimation of glycine.

Natarmination of lodine value of fat.

s S s

9
10.
11,
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' Detérmination of Iodine value of oil.

Detennination of Acid value of fat.

. Determination of Acid value of oil.
. Determination of Rancidity of 0il sample,

and Identification (Any five) .
Separation and identification of volatile organic solvent from the mixture
of liquids by distillation method.
Separation and identification of none volatile organic solvents from urine
sample. -
Sotvents: methyl aloohol, ethyl alcohol, chloroform, diethy! ether, carbon
tetra chloride, acetone, benzene, etc.
Separation and identification of acidic and neutral volatile poisons from
urine sample by steam distillation. Volatile poisons: chloral hydrate, phe-
nol. '
Separation and identification of some basic volatile poisons from urine
sample by steam distillation method. E.g. amphotamine, nicotine, ephe-
drine etc.
Identification of some metallic poisons by colour/ spot/crystal/tests: -
As,Sb, Cu, Ag, Pb, Hg, Fe, Co, Ni, Cr, Cd, etc.
Identification of some anions by colour/chemical tests: - sulphate, sul-
phide, nitrate, nitrite, carbonate, chloride, bromide, iodide, etc.
Identification of soil by density gradient tube method.

~ Separation and estimation of a mixture containing ethanol, methanol and

isopropanol using gas chromatography.

Qualitative analysis of opium and the estimation of morphine content.
Qualitative and quantitative analysis of ganja.

Separation, purification and identification of compounds of ternary mix-
tures (three solids) using chemical tests,

BOOKSSUGGESTED FOR ELECTIVE GROUP ‘D’

3
4
L
6
7
8
9.
10.
11
12
13
14

VK Sharma Instrumental methods of Chemical Analysis

Skoog Principles of Instrumental Analysis

Ewing Instrumental methods of Chemical Analysis

HE Thomas Hand Book of Pharmaceutical and Clinical
Measurements and Analysis

G H Morrison Trace Analysis-Physical Methods

Krishnan An Introduction to Modern Criminal Investi-

. gation

Willard, merrit & Astin - Instrumental methods of Analysis -

BK Sharma ' Instrumental methods of Chemical Analysis

SN Tiwari Monograph on Toxicology

ShramJD Vidhi Vigyan and Vish Vigyan

Remington Text Book of pharmaceutical Science

Clark Toxicology

Welcher Standard Methods of Chemical Analysis

Gliaster Medical Jurisprudence and Toxicology
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15.
16.
17.
18.

19.
20.
21
22
23,
4.
25,

26,
27.
28
29,
30,
3L
32,

33.

37,

38

39.
40.
41.
2

43.

Forensic Science Vot. 4

Curry
Keith Simpson & Bernard Forensic Medicine

Alan Curry
OPAgrwal

Hawk

Mortison and Boyd
SN Tiwari

Culliford *
Strver

Taylor

Parikh

C C Chaterji
Ross & Wilson
Krogmaman
Surandernath
Tedeschi, etc.
Nandi

Poison detection in Human Organ
Chemistry of Organic Natural Products Vol. 1
and 11

Physiological Chemistry

Organic Chemistry

Manual on Toxicological Analysis

Manual on Examination of Blood Stains
Bio-Chemistry

Medical Jurisprudence

Chikitsa Nyaya Shastra Aur Vish Vigyan
(Hindi)

Human Physiology

Foundations of Anatomy and Physiology
The Human Skeleton in Forensic Medicine
An Introduction to Forensic Anthropology
Forensic Medicine Vol. I, II, ITI

Forensic Medicine

E J Gardner, M ] Simmons Principles of Genetics (fohn Wiley, New York)

Thaddeus Mann

PL Williams and
Metropolitan Police
N GDey & TK Dey
BrainLane

Richard Saferstein
CE O'Hara and
GLO’Hara

B S Nabar

R Safferstein

AS Curry

C GG Aitkenand

D A Stoney

H.

B R Sharma

and D P Snustad
The Biochemistry of Semen and of the Male
Reproductive Tract (Methucn & Co. Lid: Lon-
don)
Gray’s anatomy (Churchill Livingstone. Lon-
don) R Warwick
Forensic Science Laboratory, London: Biology
Methods Manual
Medical bacteriology (Allied Agency,
Calcutia) .
The Encyclopedia of forensic science (Head-
line; London)
Criminalistics: An introduction to forensic science
(5"Edn. Prentice Hall, Englewood Cliffs, New Jer-
sey)
Fundamentals of criminal investigation (6* Edn.
Charles C Thomas. Springficld, ITlinois )
Forensic Science (SVP National Police Academy,
Hyderabad)
Forensic Science Hand book Vol. 1. 11, I (Prentice
Hall, Englewood Cliffs. New Jersey)
Methods of forensic science Vol I11 (Interscience
Publisher. London )
The use of statistics in forensic science(Ellis
Horwood Ltd, New York)
Forensic science in criminal investieation and iri-

5L

52,

33.

55.

57,

L Zechmeister and

L Cholnoky

R E Dodd

Willard, HHobarl etal

Wischnitzer, Saul

G H Jeffery, et al

* Christian, D Gray and

Feldman
A B Littlewood

Welcher, J Frank

G Chatwal & S Anand
Lawes. Grahame
Ewing, Glalenwood
Ganel, L Barbra
Reimer and Ludwig
Frank M Biffen and
Wiilliam Seaman
Gerald W King

K Kackschalger

J Bassett, et al

Iras Lurie and

John D Wittor Jr

G L Gooberman

David M, Mecrcules

H Ward Smith
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als (Central Law Agency, Allahabad)
Principles and practices of chromatography
{Chapman & Hall, London)
Chemical Spectroscopy (Elsevier, Amsterdam)
Instrumental methods of Analysis (CBS Pblishers,
Delli)
Introduction to Electron Microscopy (Pergamon
Press, New York)
Vogel’s Textbook of Quantitative Chemical Analy-
sis (3% Edn. Wesley Longman, Singapore)
Atomic Absorption Spectroscopy (Wiley
Interscience, New York)
Gas Chromatography: Principies. Techniques and
Applications (Academic Press, New York)
Standard methods of chemical analysis (6" Edn,
Vol 3, Part A. Robert E Krieger Publishing Co.
New York)
Instrumental methods of Chemical Analysis
(Himalaya Publishing House, Bombay)
Microscopy and X-Ray
Micro-analysis (John wiley, Chichester)
Analytical Instrumentation Hand Book, 2" rev.
ed. (Marcel dekker, New York)
Biological Electron Microscopy (Van Nostrand
Reinhold Co.. New York)
Scanning Electron Microscopy: Physics of im-
age formation and microanalysis (Springer-Veriag.
Berlin) _
Modern Instruments in Chemical Analysis (Mc
Graw Hill, New York)
Spectroscopy and Molecular Structure (Holt Rine
Hart and Wiinston, New York)
Errors, Mecasurements & Result in Chemical
Analysis (Van Nostrand Reinhold, London)
Vogel's Text Book of Quantitative Inorganic
Analysis (4* Edn. Longmans Essex) _
High Performance Liquid Chromatography in
Forensic Chemistry
Ultrasonics- Theory and applications (English
University Press, London)
Fluorescence and Phosphorescence Analysis-
Principle and Applications (Interscicnce Publish-
ers, New York) )
Methods of determining alcohol in methods of
forensic science Vol. [V (Interscicnce Publishers,
New Varlh
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66.
67.
68.
69.
7.

71.
72,

7.

4.
75,

2

I1C Garret

The quantitative analysis of drugs (Chapman and
Hall)

FD Smell & F D Biffen Commercial methods of analysis 2 Edn. (Chemi-

John Steward
Remington

R 5 Drago

D G Peters et al

G W Himus
F Fiegl and V Anger

FFiegl and V Anger

Srell & Snell
N D Cheronis etal

" Erich Leschle

C J Polson and
R Tattesall
A Looms

WiltiamH Warren

CP Stewart and

Stelinan

_ Franck Bamford

Irving Sunshine et al
Alan Curry

F Lundgist et al

A Stolman

cal Pub. Co. Inc)

The Paint-Laboratory Note book (Leonard Hiil
Lid.)

Physical methods of inorganic chemistry
(Reinhold Pub.)

Chemical Separation and Measurements (Sauders

Co.)

Fuel Testing (Leonard Hill)

Spot Tests in Organic Analysis (Elsevier,
Amsterdam)

Spot Tests in Inorganic Analysis (Elsevier
Amsterdam)

Colorimetric Method of Analysis { Van Norl[and)
Identification of organic compounds using semi
micro techniques (Wiley)

Clinical Toxicology (] A Churchill, London)
Clinical Toxicology (Engtish University Press,
London)

Essentials of Toxicology (Less & Febiger, Phila--
delphia)

Laboratory manual for the detection of poisons
and powerful drugs (P Blakiston’s Son & Co.,
Philadelphia)

Toxicology-Mechanisms and Analytical Methods
Vol. I & 11 (Academic Press, New York)
Poisons-Their Isolation and Identification (J A
Churchill, London)

Guideline for Analytical Toxicology Programs Vbl
I(CRC Prcss)

Poison Detection in Human Organs (Charles C
Thomas)

Methods in Forensic Sc:ence (Vol I to IV,
Interscience Publishers, New York)

Progress in Chemical Toxicology Vol. I, I (Aca-
demic Press, New York)

M]J Pelcmr EC SReid N.[lcroblolog} V Edn (Tata McGraw Hill Publish-

Stite§ D Petal

ing & Chan Co., New Delhi) -
Basic & Clinical Immuncjogy 5% Edn (Lange Medi-
<al Publications, Losatios)
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