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M.Sc. CHEMISTRY
SEMESTER SCHEME OF EXAMINATION
The muximum marks of each Semester Examination will be 300 . There
shall be two semesters in one year and four Semesters in all. It will be
necessary for a candidate to pass in the theory as well as in the practical
examimation separately, Criteria for pass percentage and division will be
as per the university policy for Semester Scheme prescribed uniformly
by the university.
There will be four papers in each of the four Semesters and 16 papers in
all. Each paper will have maximusm marks of 5( and examinasion will be of
3 hours duration. There will be one Practical Examination of 7 hours
duration i one day with maximuem of 100 marks in every Semester.
Each theory paper iz assigned four hours per week of teaching. Practical
classes are assigned three continuous periods of ane hour each per day
(18 hours per week). Seminars are assigned two hours per week which
includes seminar presentation alongwith text submission.
Scheme of examination in Individual Semester and distribution of marks
in each paper will be as under ©
Curriculum & Scheme of Examination for M. Se.

Semester Number Total Marks

And Paper Nomenclature

Semester [

Paper—1 inorganic Chemistry X

Paper-11 Reaction Mechanism — [ 50

Paper-ill Physical Chemistry — I 1]

Paper-TV Computer and Diffraction Methods i

PaperV Practicals (including Seminar bf 15 marks) 100
Total 300

Semester [N

Paper'V1 Coordination Chemistry b 1)
Paper VI Reaction Mechanigm -IT and Stereochemistry 20
PW;TI Physical Chemistry- I 50
Paper Group Theory and Spectroscopy 20
Paper X Practicals (including Seminar of 15 marks) 100
Total 300
Semegter I
Paper X1 Spectrosco 5
Paper X1 thtmﬂyand Solid State Chemistry 50
Paper XIIl  Envirommental Chemistry 50
Paper XTV Chemistry of Life 50
Papes XV Practicals (inchuding seminar of 15 marks) 100
Semester IV o
Group A
Paper XVIA  Contemporary Incrganic Chemistry 50
Paper XVIIA Bioinorganic Chemistry ) a0
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Paper XVIILA Advance Co-ordination Chemisiry
Paper XIX A Inorganic Polymess

OR

e
SHE

Groop B . ]
Paper XVIB  Organic Synthesis- |
Paper XVIIB Organic Sypri‘nﬂh- i
Paper XV B Heterocyclic Chemisiry
Paper XIX B Natural Products

OoR
Pager XVIC  Chemical Dynamics- T
XVIC Chemical Dyramics- [1

XVIIC Electrochemistry- |
Paper XIXC  Electrochemistry-[1

OR

Suusy

Euwmy

GroapD

XVID Forengic Chemistry
mmn Anthropometry and Toxicology
Paper XVIII D Methods of Instrumental Analysis .

XX Practicals (For each Group) 5
e (inchuding Semninar of 15 marks) ﬂ::ﬂ-llm

$32uuus

M.ScCHEMISTRY
SEMESTER-

PAPER 1- INORGANIC
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each unit. Candidate &5 required to atternpt three questions - one
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nd Bonding in Main Group Compaunds
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Unit I1
Fundamentals of Treasition Metal Complexes
Energy profile of reaction, reactivity of metal complexes, inert snd labile
complexes, kinetic application of valence bond and erystal field theoriss, kinesics
of octehedral substitution, 2cid hydrolysis, factors affecting ecid hydrolysis,
base hydrolysis and conjugate base mechanism direct and indirect evidences
:n favour of conjugate mechanism,

Unit IN
Reaction Mechanismof Transition Metal Complexes
Anation reactions, reactions without metal ligand bond cleavage. Substitution
reactions in square planar complexes, the trans effect, mechanism of the
substitution reaction. Redox resction, electron transfer reactions, mechanism
of ome electron transfer resctions, outer-aphers typs reactions, cross reactions.
Marcus-Hush theory, inner sphere type reactions.

Books Sugpesied

. Advenced Inorganic Chemistry, F.A.Cotton and Wilkinson, John Wiley.
2 [norganic Chemisiry, J.E. Huhey, Harpes & Row.

i Chemisiry of the Elements, W.N. Greenwood and A. Eamshow, Pergamon.
4 Comprebensive Coordination Chemistry eds., G Wilkinson, RD. Gillars

and J.A, McCleverty, Pergamon, .
5 Reaction mechanism, Basalo Pearson, Academic Press,
PAFER [I- REACTION MECHANIEM-I
Time: 3 Hours Max, Marks:S0
MNote - Faper is divided into three independent units, The question paper is
divided into thrée parts Pari — A, Part-B and Part-". Part A (10 marks) is
compailsory and-contains 10 questions (S0words each).Each question is of one
mark. Part-B (10 marks} is compulsory and contains five questions af least one
from each unit. Candidate is required to attempt all five questions, Each question
&5 of two marks {100 words), Part-C (30 marks) contains siy questions two from
cach mnit. Candidate is required to attempt three questions- one from each
Unit. Each question is of tan marks (400 words.).
Unit 1

() Nature of Bonding in Organic Molecuies

Delocalized chemical bonding, conjugation, cross conjugation,
resonznce, hyperconjugation, bonding in fullerenes, tastomerism.

Aromaticity in benzenoid and non-benzenoid compounds, altermant
anfl not-alternant hydrocarbons, Huckel's rule, encrgy level of a-molecular
mhimls.mululﬁ,miamﬁrity,hnmm'ﬂmmhh}-, PMO approach,

Bonds weaker then covalent — addition compounds, Crown ether
complexes and cryptands, inclusion compounds,
(b Reaction Mechanism: Structure and Reactivity

Types of mechanisms, types of reactions, tharmodynamic and kinetic
mquiﬂnma,ﬁnnﬁcwm:mdmmmﬂ. Hammaond's postulate, Curtin-
Hammet principle. Potential energy di :

Generalion, structure, stebility and reaclivity of carbocations,
carbanions free radicals, carbenes and nitrenes, Effect of structire on reactiviry-
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resphance and feld effects, steric effect the Hammett& Taft equation- linear
free energy relationship. , substituent and reaction constents.

Unit T
{x} Aliphntic Nucleophilic substitution

The 5,2, 5,1, mied S,1 and §,.2 and SET mechanism
(b) Aromatic Nucleophilic Substitution

The ArS, |, ArS 2, benzyne and Sp, | mechanism. Reactivity-effect
of substrate structure, leaving group and attacking oucleophile. The Von
Richter, Sommelet-Hauser and Smiles rearrangements.

(£} Aliphatic Electrophilic Substitution.

Bimolecular mechanism-S, 2 and 8,1 The 8.' mechanism, electrophilic
substitution accompanied by double bond shifts. Eﬁ’en:rf‘s;hu'alea, leaving
group and the solvent polarity on the reactivity.

{d) Aromatic Electrophilic Substitution

The arenium jon mechanism, orientation and reactivity, energy profile
dingrams. The ortho/par ratio, ipso attack, orientation in other ring system.
quantifative treatment of reactivity in subsirates and electrophiles. Diazosium
coupling, Vismeir reaction, Gattermann-koch reaction.

UNIT-IO
Free Radical Reactions

Types of free radical reactions, free radical substitution mechanism,
mechanism af 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.

Albylic halopenations (MBS}, exidation of aldelydes io carbosylic acids,
autp-grcidation, coupling of alkynes and arylation of aromatic compounds by
diazomium sals, Sandmever reaction. Free radical rearrangement, Hunsdiecker
Reaction
Books Sugpested

L Advanced Organic Chemistry-Eeactions, Mechantsm and Siructure,
Jerry March, John Wiley,

Advanced Organic Chemistry, F.A. Carey and BRI, Sundberg, Plenum,
A guide Book to Mechanism in Organic Chemistry, Peter Sykes,

Longman :
Structure and Mechanism in Ornganic Chemistry, C.K. Ingold Comell
Univergity Press,
Crganic Chemistry, TR Morrison and BN, Bowd, Preatice-Hall
Muodem Organic Reactions, H.O. Housee, Benjamin.
Principles of Crganic Synthesis, R.OUC. Norman and .M. Coxon, Blackie
Academic & Professianal,
Eeaction Mechamsm in Organic Chemisry, 5.0, Mukherji and 5.P.
Singh, Macmillan.

PAPER [Nl PHYSICAL CHEMISTRY-1
Time: 3 Hours Max. Marks:50
Mate ; Paper is divided imto threr independent units. The question paper is
divided into three parts Part - A, Part-B and Part-C. Part A (10 marks) is

Mg B e
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mnptdmrmdmlﬂlm_lﬂ questions ( Slwords each). Each question is of one
mark. Part-B {10 marks) is compulsory and contabns five questions at least one
from each unit. Candidate is required to attempe all five questions. Each question
is of two marks {100 words). Part-C (30 marks) containg six questions two from
each unit. Candidate is required 1o attempt three guestions one from each Unit,
Each question is of ten marks (400 words.),
LUimit T
() Quantum Clmuh}'
 Schrodinger equation to some model systems viz., harmonic oscillator,
the rf;gn:l_ rotor, hydrogen atom. Applications of variation method and
perturhation theary to the helium atom.
(b) Molecular Orbital Theory
i _Hﬂ;iﬂ:li:-m}'ﬂfcﬂnjﬂgﬂ?d systems, bond order and charge density
caloulations. Applications to ethylene, butadiene, cvclo i
b Al hrvlene, e, evclopropeny| radical,
Unbi 11
Therm
Concept of fugecity and determination of fugacity. Non-ideal systems, Excess
functions for non-ideal sobutions, Activity, Activity coefficient,Debye Huckel
theory for activity coeflicient for electrolytic solution; determination of activity
and activity coefficient; jonic strength. Application of phase rule to three
comppnent system — acetic acid + chloroform + water,
Unit T
A Chemical l.'lg_.rmni:s
: Cil:nlﬂnm theory of reaction rates, steric Tactor, activared complex
theory, ionic rm:ﬂn:rm kinetic salt effects, steady state kinetics, kinetic and
Ehmnnd}rnamur: cantral of reactions, methods of determining mechanism,
isatope effects.

Dynamic chain (hydrogen-bromine reactions, pyrolysis of
acetaidehyde, decomposition of ethane), photochemical (hydrogen-bromine
reaction), acid base catalysis, kinetics of enzyme reactions, general features of
fast reactions, study of fast reactions by flow method, flash photokbysis,
dynamics of unimolecular reactions (Lindemann theory,Hinshelwood
modifications),

Books Suggested :

L. Physical Chemistry, P.W. Aikins, FLBS

Introduction to Quantum Chemistry, A K. Chandra, Tata McGraw Hill,
Cruantum Chemistry, Ira M. Levine, Prentice Hall,

Coulson's Valance, R McWeeny, ELBS

Chemical Kinetics, K.J. Laidler, MacGraw-Hill

Kinctics and Mechanism of Chemical Transformations, J. Rajaram
and J. Kuriacose MeMillan. )

Modemn Electrochemistry Vol.Fand Vol Il J.O.M. Bockris and A K N,
Reddy, Flenum.,

Fhase Ruls by Bowden.

Phiase Rule by Y K. Gupta,

SN o

W M
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PAFER - IV COMPUTER AND IMFFRACTION METHODS
Time: 3 Hours Max. Marks: 50
Mote : Paper is divided into three independent units. The question paper is
divided into three pants Part — A, Part-B and Part-C. Part A (10 marks) is
compuliory and containg |0 qoestionis (50words each).Each question 15 of one
mark. Fart-B (10 marks} is compalsory and contains five guestions at least one
from each unit. Candidate is required to attemyt all five questions, Each question
i of o marks {100 words), Part-C {30 niarks) contains six questions two from
each unit, Candidate i5 reganred fo atternpt three guestions one from each Unit.
Each question is of ten marks (400 words. ).
Linitd
(a8} Introdwetion to Compoters and Compatling
Basic gructuore and fimctioning of computers with 4 PC a2 an illustrative exampls.
Memory, ['0 devices, Secondary Storage, Computer fanguage. Operating
syatems with DS a2 an exampls. Introduction to UNIEX and WINDOWE, Data
Processing, principles of programming. Alporithms and flow-charts.
(b) Computer Programming in C
Owverview of C, Constants, Variable and dsta types, Operators and expression,
Managing inpul and output opetators, Decision making and bronching, IF
statement, IF... .ELSE statement, GO TO statement, Decision Making and
Looping, WHILE statement, DO statement and FOR Statement, Jumps in loop.
LUlmit-I1

{a} Programming in Chemistry
Development of small computer codes involving simple formmulae in chemistry,
such as Vander waals equation, tiration, Kinetics, mdsmmv:d:miy Evaluation
of Iattice energy and fonic radii from experimental data.
(b} Eleetron DifTraction ;
Scattering intensity vs. scattering angle, Wierl equation, messurement techmigue,
elocidation of struciure of simple gas phase molecules, Low entrmf electron
diffrection and structure of surfaces.
() Neutroa diffraction
Scattering of neutrons by solids and liquids, magnetic scattering, measurement
techmiques, Elocidation of structure of magnetically ordered unit cell,

Unit - 111
X-ray Diffraction
Debrye-Scherrer method of X-ray structural analysis of erystal, index reflections,
identification of unit cells from svstematic absences in Jdiffraction pattern,
Structure of simple lattices and X-ray intensities, strocfural factor and fts relation
to intensity and electron density, phase problem. Deseription of the procedure
for an X-ray structure snalvsis, absolute muﬁgurulu:m of molecules.
Ramchandran diagram.
Books Suppested
L AppHed Electron Spectroscopy for chemical Analysis Ed. H. Windawi

and F.L, No, Wilsy Interscience.

i Physical Methods in Chemistry B.5, Drago, Saunders College,
3 Introduction to Molecnlar Spectroscopy, B, Chang, MeGraw Hill.

M.D.S.U. Sylldbus / M.5c. Chemistry /9

4, Programming inAnsiC-E. Bn]agu:mw
PAPERV -FRACTICALS

Time : §7-Hours Max Marks-100
A. Inorganic

Preparations (Any five of the following preparations)
{17 Tris (thlourea) copper (1T) sulphate. ;
(2 Cis—Potassivm diaquatrioxalatochromate (1),
{3 Sodium dizmminzictrathiooynatochromate (111,
{4} Tris (acetvlacetonato) manganess (1),
{5 Potassium trioxalatofermate {111
{6} Purssian Blue.
{7y Hexamminecobalt {111} hexanitrocobalate (11T}
() Vanadyl acetylacetonate
(9) Drichboridobis (pyridine) cobalt (11,
(1) Hexamminenickie (11) chioride.
(11} Bis (dimethy lgbvoximato ) nickel (111,
(12} Tetramminecopper (11} sulphete,

B. Organic

{a)Qualitative Analysis
Separation, purification end identification of compounds of binary
mixfure {fero solids),

(b unatitathe Analysls (any three)
i} ¢ Estimation of amines/phenols using bromide solution/or

acetviation method.
(i) Determination of Todine value of an oil sample.
{ii:'} Determination of Acid Value of an oi] sample.
(v} Determination of Saponification valee of &n ol sample.
. Physical Chemisiry

{Students are requirsd to perform af least five experiments from the
fellowing experiments.}

l. Determination of the effect of (a) change of wrperatures (b) change of
concentration of reactants and catalyst and (c) lonic strength of the
media on the velocity constant of hydralysis of an esterfionic reactions,

Z Determination of strength of acid in - gm/l conductmetrically using
following combinations(i)SA-WEB(ii)WA- SB(ii)WA-WB({iv)5A-5B {5-
Birong, W-Weak, A-Acid, B-Base }

1 Determination of the velocity constant, erder of the reaction and energy
of activation of saponification of cthyl acetste by sodium hydroxide
conductometrically,

4, Deetermination of sohubility and solubility product of sparingly soluble
salts {e.g. PhE0, BaS0, ) conductomerically.

L3 Delm'mmumn'lﬁ.‘rt 5trmgﬂ1 of strong and weak scids i a given mixture
conductometrically.

a, To study the effect of solvent on the conductance of AgNO, facetic ackd
and to determine the degree of dissociation and equilibrium constant i
different solvents and in their mixmre (DME0, DMF, dioxane, acetone,
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‘Water) and 10 test the validlty of Debye-Huckel-Onsager theo
7 Dietermination of the dissociation constant of acetic acid in DMS&G,DMF
A Dmm M‘mdi :ﬂuxaneu“hy titratimg it with KOH,
rimmation of the dissociation ¢ f ic'dibasic aci
: & el o constant of monobasic/dibasic acid.
I Vogel's Textbook of Qoantitative Analysis, revised, J. Bassen, R.C.

L Synthe: i:}H- Chum::dl mElBE.
efis and rization of In ic Compounds, W.L. Jol
5 Prentics Hall, N WL dely
e T Experiments and Techniques in Organic Chemistry, D.Past, C Johnson
and M. Miller, Prentice Hall, MR
4, gﬁmﬁﬂtWMim*wml Experiments, K.1.. Williamson,
5 Syﬂ::;ati: Qualiative Organic Analysiz, H, Mideleton, Adward
6 Handbook of Organic Analysis-Oualitative Chuanti
Adward Amold. ’ . AR
7 m‘s Textbook of Practical Organic Chemistry, A.R. Tatchel] John
& Practical Physical Chemistry, A M. James and F.E, Prichard Longman
3. Findley's Practical Physical Chemistry, B.P. Levitt, Longman,
o Experiments in Physical Chemistry, R.C. Das and B. Behera. Tata
McCiraw HIIL
INSTRUCTTIONS FORPRACTICALS
Max Marks: 160 Time:07 Hours
The Board of Examiners will constitute ofone External Examiner and
one [nfemnal Examiner, -
Marks
{A) Inorganic i
Inosganic Preparations =15
{B) Organic
() Qualitative Analysis -15
(b} Quantitative Analysis -15
{C) Physical
L COme experiment is to be performed -20
) Viva =10
(E) Record - 10
l_’ﬂ!‘jﬂnﬂ]mr = 15
rag Total
oo e
M.Sc.CHEMISTRY
SEMESTER-T
PAPER VI- COORDINATION CHEMISTRY
Time: 3 Hours Max. Marks:S0

Nate : Paper is divided into three independent units. The Guestion paper is
divided into three parts Part — A, Pant-B and Part-C, Part A {10 marks) is

M.D.S.U, Syllabus / M.Sc. Chemistry /11

compulsory and contains 10 questions { 50words each). Each guestion is of one
mark. Part-B (10 marks) i compulzory and containg five questions at least one
from each unit. Candidate is required to attempt all five questions. Each question
is of twio marks {100 words), Part-C (30 merks) contains six questions two from
each unit. Cendidate is required to atternpt three questions- one from each
Unit. Each question is of ten marks {404 wiords. ).
UnitI

() Metal-Ligand Equilibria in Solution

Stepwise and overall formation constants and their interaction, trends
in stepwise constants, factors affecting the stability of metal eomplexes with
reference to the nature of menal ion and ligand, chelate effect and its
thermodynamic origin, determination of hinary formation constants by pH-
metry and spectrophotometry,
{b) Metal Ligand Bonding
Limitation of erystal field theory, molecular orbital theory, octahedral, retrabedral
and square planar complexes, =-bonding-and molecular orbital theory

Unit I

Electranic Spectra and Magnetic Properties of Transition Metal Complexes

Spectroscopic ground state, correlation, Orgel and Tan
dizgrams for transition metal complexes (d'-d%states). Calealations of Dig,B
and [} parameters, charge transfer spectra, anomalous magnetic moments,
magnetic exchange coupling and spin crossover.

Uit {11

Metal n-Complexes.
Mzial carbonyls, structure and honding. Vibraticnal spectra of medal carbomyls
for bonding and structural efucidation, important reactions of metal carbonyls;
preparation, bonding, structure and Enportant resctions of transition metal
nitrosyl, dinitrogen and dioxygen complexes; tertiary phosphine as lipand.
Books Suggested
I Advenced Inorganic Chemistry, F.A Cotton and Wilkinsen, John Wiley,
2 Imorganic Chemistry, 1E, Huhey, Harpes & Row.
3 Chenustry of the Elements, N.N. Greeawood and A. Eamshaw, Pergamon.
4, Inorganic Electronic Spectroscopy, A B.P. Lever, Elsevier.
A Magnetochemistry, L. Carlin, Springer Verlag,
6 Comprehensive Coordination Chemistry eds., G, Wilkinson, BD. Gillars

and J.A, McCleverty, Pergamon.
; Reaction mechanism, Basalo Pearson, Academic Press.
PAPER VII-REACTION MECHANISM- I AND STEREQOCHEMISTRY
Time: 3 Honrs : Max. Marks : 50
Note - Paper s divided into three independent units. Thé question paper is
divided mto three parts Part — A, Part-B and Part-C. Part A (10 miarks) is
compulsory and contains 10 questions { 50words each).Each guestion s of one
‘mark. Part-B {10 marks) is compulsory and contains five questhons at laast one
Eumemhmﬁﬂuﬂj:hmkmqui&dmmd!ﬁwqmsﬁum Each question
is of two marks { 100 words), Part-C (30 marks) contains six questions two from
each unit. Candidate is required to attempt three questions- one from each

=k
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Unit. Each question i= of ten marks (40} words, §,
Unit T
a} Addition 10 Carbon-Hetera Multiple Bogds
Mechanism of metal hydride reduction of saturated and furat

carhony] qlunuu;muﬁ:, plcijis. esters snd nitriles, Addition afﬁnm::agmﬁ
arganozine and organelithium reagents 1 satursed carbon |
compounds. Wittig reaction. > sirhesyyland ;
Mechanism of condensation reaction involving enolazes-Aldol, Knoevenay
Claisen, Mannich, Benzoin, Perkin and Stobbe reactions.Hygrahvars op @ i
and lmtdte, ammondlysis of esters, G
b) Addd‘il;; mhlfarhun-'l.".arhnn Multiple Bonds
. ; Mechanism and stereochemical aspects of addition react]
mvelving electrophiles, mucleophiles and free radi i S
S'Eluli\.'il'}'_.dmdl ion and reactivity. S g We-

. Addition to cyclopropane ring. Hydrogenation of double and triple
bonds,' hydrogenation of aromatic rings. Hydroboration, Michae ;
Sharpless asymmetric epoxidation, it

Unit T
(u) Stereochemisiry
Elements of symmetry, chirality, molecules with mare than one chiral
! 3 Ceilne,

m@d |3:|‘!.'1'J1m Isomers, methods of resolution, optical purity, enantiotopic

HISIETEDtOpIE atoms, growps and faces, stereaspecific and stereroselective
synthesis . Asymmetric synthesis., Optical activity in the shsence of chiral
carbin {I:S:pluen;h allencs and spiranes), chirality due to helical shape,
Fm#hnml:_l‘ﬁﬂtbﬂ'ﬂllﬂl}' of the compounds containing nitrogen, sulphur and
(b} Conformational analysis of eycloalkanes, decalins, effect of ¢ i

o ! 4 onformatio

onFeactivity, conformation of sugars, steric strain dunmmvuidihrtumvd[ng.n

Unit T
Pericyclic Reactions
. Molecolar orbital symmetry, Frontier orbitals of eth lene, 1,3
butadiene, 1,3, S-hexatriene and aliyl system. Classification of pericyclic reagtiog.
Woodw ard-anﬁFann correlation diagrams. FMO and PMO approach
Efcmm_ﬁ-'ellﬂrﬂclﬂus- mnrmm;?raﬂ disratatory motions, 4n, 4n+2 and allyl
;ys;:uﬁ. ;ymhadjllmmmhml and suprafacial additions, 45, dn+systems,
+2 addition of ketenes, 1,3 dipolar eycloaddition and cheleotropic reactions.
- F{lgmqtmgk rearrangements-suprafacial and antarafacial shifis of P
sigmatropic sg;il;!mmluing carbon moieties, 3,3-and 5,5-sigmatropic rear-
rangements, Claisen nd aza-Co i
o ; , Cope a pe rearrangements, Ene reaction,
L Advanced Organic Chemistry-Reactions, Mechani ds
Jesty March, Joln Wiley. S

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

M.D.8. L Sylabus s M.Se, Chemisiry 713
University Press.

i Organic Chemistry, T.R. Morrizon and BN, Bowd, Prentice-Hall

&, Modern Organiz Eeactions, H.O. Housse, Banjamin.

7 Principles of Organic Synthesiz, BOLC, Normanand 1M, Coxon, Blackie
Academic & Profesional.

8 Fericyelic Reactions 5.0 Mukherji, Mecmiilan, India.

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

glik Stereochemistry of Organic Compounds, D. Naszipori, New Age .
Indermational,

1L Sterochemistry of Organic Compounds, P35, Kalsi New Age Intemational,

FAFER VII-FHYSHCALCHEMISTRY - 1T

Tinte: 3 Hours Max. Marks:50

MNote : Paper is divided into three independent units. The question paper is
divided into three parts Part — A, Part-B and Pant-C. Part A (10 marks) is
compuizory and contains 10 questions (50words each) Each question is of one
mark. Pari-B (10 marks) is compulsory and contains five questions at least one
from each unit. Candidate is required to attemnpt all five questions. Each question
is of two marks (100 words). Part-C {30 marks) containg six questions two from
each unit. Candidate is required to attempt three questions- one from each
Unit. Each question is of ten marks (400 words. ).

Uait [

Electrochemistry _

Electrochemistry of solutions, Debye-Huckel-Onsager trestment and
its extension, jon solvent interactions. Debye-Huckel-Bjerrum model.
Thermodynamies af electrified interface equations, methods of determination.
Semiconductor interfaces-theory of double layer at semiconductor, electrolyte
solution interfaces, structure of double layer interfaces. Effect of light at
semiconductor solution mterface.
Overpatentials, exchange current density, derivation of Butler-Volmer eqiation,
Tafel Plot.
Polarography theory, Ikovie equation; half wave potentisl and its significance.
Caorrosion — Types, mechanism and inhihition. '

Unit I

Surface Chemistry
(a}Adsorption

Pressure difference across curved surface (Laplace equation), vapour
pressure of droplets (Kelvin equation), Gibbs adsorption isotherm, estimation
of surface area (BET equation without derivation), mechaniem of surface
catalytic reactions. ;
(L) Micelles

Surfuce active agents, classification of surfece active agents,
micellization, bydrophobic interaction, critical micellar concentration (CMC),
factors affecting the CMC of sorfactants, counter ion binding 1o micelles,
themadynamics of micellization, solubllization, mfcm emulsion, reverse miceles.

e e P A - p——

PR |



14/M.D.5. L. Syllabus / M.Sc. Chemisiry

(£) Macromolecules
Electrically conducting, fire or heat resistant, liquid crysial polymers
LNITIN

Statistical Thermodynnmics
Concept of distribution, thermodynamic probability and most probable
distribution. Ensemble averaging, postulate of ensemble and averaging.
Canonical, grand canonical and micro eanonical ensembles. Partition functjons-
translational, rotational, vibretional and electronic partition functions,
calculation of thermodynamic properties in terms of pertition functions,
Applications of partition fanctions Chemical equilibria and equilibrium constant
in terms of partition funetions, Fermi-Dirac statistics.
Bose-Einstein statistics-distribution law and application to helium in brief,
Books Suggested :
L Physical Chemistry, P'W. Atkins, ELBS
ya Chemical Kinetics, K_J. Lajdler, MacGrawe-Hill
i Kinetics and Mechanism of Chemical iransformations, J. Rajaraman
and J, Kurlacoose, McMillan.
4 Micelles, Theoretical and Applied Aspects, V.Moroi, Plenum.
5 Modem Electrochemistry Vol, ] and VoL.I1 1.0.M. Bockris and A K N,
Reddy, Plenum, -
6 Introduction to Polymer Science, V.R. Gowarilar, N.V, Vishwanathan
and J. Sridhar, Wiley Easterm.
PAPER IX -GROUPTHEORY AND SPECTROSCOPY
Time: 3 Hours Max. Marks:50
Note : Paper is divided into three independent units, The guestion paper is
divided into three parts Part — A, Part-B and Part-C. Part A {10 marks) is
compulsory and contains 10 questions (S0words each).Each question is of one
mark. Part-B (10 marks) is compulspry and contains five questions at least oae
from each umit. Candidate is required to attempt all five questions, Each question
is of two marks { 100 words), Pert-C (30 marks) contains six questions two from
each unit. Candidate is required io attempd three questions- one from each
Unit. Each question is of ten marks (400 words. ).

. Uit I

(a) Symmetry and Group Theory in Chemistry

Symmetry elements and symmetry operation, definitions of group,
sub-group, relation between orders of a finite group and its subgroup Conjugacy
relation and classes, Point symmetry group. .
{b) Raman Spectroscopy

Classical and quantum theories of Raman effect. Pure retational,
vibrational and vibrational-rotational Raman spectra, selection rales, mutual
exclusion principle. Resonance, Raman spectroscopy, coberent anti Stokes
Raman spectroscopy (CARS).

(a) Molecular spoctroscopy
Energy levels, molecular orbitals, ywhrational transitions, vibnstion progression and
geometry of the excited states, Franck-Condon Principle, electronic spectra of

Unit 11
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pobatomic molecules, Emission spectra, mdiative and non-radiative decary, miemal
conversion, spectra of ransition metal complexes, charge-transfer specira
ib) Photoelectron Spectrascopy

Basic principles; photo-clectric effect, ionization process, Koopman's
theorem, Photoelectron spectra of simple molecules. ESCA. Chemical
information from ESCA,  Auger electron spectroscopy-basic idea
Photoacoustic Spectroscopy:, Basic principle of photoacoustic spectroscopy

(PAS), PAS-gases and condensed systems, chemical and surface applications.

Uit 11
Electron Spin Resonance Spectroscopy
Basic principles, zero field splitting and Kramer's degeneracy, factors affecting
the “g" value. Isotropic and anisotropic hyperfine coupling constants, spin
Hamiltonian, spin densities and McConnell relationship, measurement
techniques, spin polarization for atoms and transition meial ions, spin-orbit
coupling and significance of g-tensors, application to transition metal complexes
(having one unpaired electron) including biological systems and to inorganic
free radicals such as PH, F_and [BH,] .
Books Soppested
: Modem Spectroseopy, J.M. John Wiley.

2 Applied Electron Spectroscopy for chemical Anatysis Ed. H. Windawi
and F.L. No, Wiley Interscletice.

3 NMR, NOQR, EPR and Mosshaver Spectroscopy in Inorgenic
Chemistry, BV, Parish, Ellis Harwood.

4, Physical Methods in Chemistry LS. Drago, Saunders College.

3 Chemical Application of Group Theory, F.A. Cotton.

&, Introduction to Molecular Spectroscopy, . Chang, MeGraw Hill,

kA Basic Principles of Spectroscopy, R Chang, MeGraw Hill

A Introduction of Photoelectron Spectroscopy, P.K, Ghosh, John Wiley,

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

PAPER X-PRACTICALS
Timne : 07 Hours Max Marks-100
A, Inorganic

Separation and determination of two metal ions Cu-Ni, Ni-Mg, Cu-Fe,Cu-Ba
e, involving volumetric and gravimetric methodds.

B.Organic
() Organic Syathesis (any five)
)] Acetylation: Acetylation of cholesterol and separation of
cholesteryl heetate by column chromatography.
(i Oxidation: Adipic acid by chromic acid oxidation of
cyclofiexanol,

{1id} Aldol condensation: Dibenzal acetone from

(i) Sandmeyer reaction: p-Chlorotoluene from p-toluidine.

¥} Cannizzaro renction: 4-Chiorobenzaldehyvde as substrate,

(vi} Friede 1 Crafts Reaction: B-Benaoy | propionic acid from succinic
anhydride and benzene,
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{wii) Aromatic electrophilic substitutions: Eynthesis of p-
nitroaniline and p-bromoaniline
(b} Qllndtnlh!.imlmh{lny twa)
{i) Determination of DX of a water sample,
(a1 Determination of COD of a water sample.
{iif) Dretermination of BOD of & water sample.

{Students are required fo perform at least five experiments from the
following experiments.)

I Determination of congruent composition. and temperature of a binary
system (e.g. diphenylamine-benzophencne system).

L To construct the phase diagram for three component systemie.g.,
chloreform-acetic acid-water),

2 & Determination of the velocity constant of hydrolysis of an ester/ionic
reaction in micellar media,

4. Determination of the rate constant for the cxidation of iodide jons by
hydrogen: peroxide studying the kinetics as =n jodine chock reaction,

3. Determination of the primary salt eftect on the kinetics of fonic reactions
and testing of the Bronsted relationship (jodine ion is oxidized by
persulphate jon).

6 Defermination of sirengths of halides in & mixture potentiometrically,

7 D:tem‘mﬁmufdum,gmufmm“hkuidsm-gjvm
mixture using a potentiometer/pH meter.

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

% A:id-hulihtimﬂnumqmmﬂnﬁq:pﬂnm

1. Determination ol activity and activity coefficient of electrolytes.

1L Dﬂuniﬂmafpmﬁthmmﬂidmmﬂ:b&mnmmmh.

INSTRUCTIONS FOR PRACTICALS

Max Marks: 100 Time:07 Hours

The Board of Examiners will constitute of one External Examiner and one

Imdernal Exarmimer, i

Maris )

(A)lnorganic

Sapnhmmdmmimﬁmuﬂwmnﬂ;hwhﬁ;wzmm ]

and gravimetric methods,

(B)}Organic

(a) Orgamic Synthesis - 14

()  Quantitative Analysis -15

%’E} One experiment is to be T

? | is to be performed =20

@M - Vs - 10

(E) ' Record =18

F) Seminar =15
Grand Total 100

AN
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ML5c. CHEMISTRY
SEMESTER II
FAFER XI-SPECTROSCOPY
Time: 3 Hours Max. Marks:50
Note : Paper is divided into three independent units. The question paper is
divided into three parts Part — A, Part-B and Part-C; Part A (10 marks) is
compulsory and coatains 10 questions { S0words each).Each question is of one
mark. Part-B {10 marks} is compulsory and contains five questions at least one
from cach unit. Candidate is required 1o anempt all five questions. Each guestion
is of two marks (100 words). Pant-C (30 marks) contains six questions two from
each anit. Candidate is required to attempt three questions one from each Unit,
Each question is of ten marks (400 words. ),

UATT

HC NMR Spectroscopy
Difficulties and solution for recording ™C-NMR spectra, recording of 1%C-
NMR spectra — scale, solvent, solvent signals and their positions, multiplicity,
HC-"H coupling constant — proton coupled and decoupled 13C 5 b
band decoupling, off resonance technique. Chemical shifts in spectr —
chemical shift calculation for alkanes, alkenes and alkynes, ehemical shift
caleulation in internal and terminal substituted compounds, aromaiic
compounds. Use of “C spectra in differentiating sterecisomers, Nuclear
overhauser Effect. "*C-Dept Differentiation in primary, secondary and
;mﬁrymhumhylhp—:di Dq:tﬂ Dept-135 Sp-umﬁﬂf i

D NMR Mrmnw:‘llm? Principles of ‘D NMR Spectroscopy,
Interpeetation of 'H-'H COSY, 'H-'2C Heetor, HMOC, HMBC, Inadequate Specira,
NI

Mass Spectroscopy
Introduction, ion production-EI, C1, FD and FAB, factors affecting
fragmentation, ion analysis, ion abundsnce. Mass spectral fragmentation of
onganic compounds, common functions. groups, molecular ion peak, metastable
peak, Mc Lafferty rearrangemen . Nitrogen rule, High resolution mass
spectrometry. Examples of mass spectral fragmentation of organic compounds
with respect fo their structure determination.
Uni IX

Appiuﬁumfmumlg

UV-Visible, IR, 'H NMR, 'C NMR, MASS-interpretation of common organic
compounds, .

Books Suggested :

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

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

NMR, NQR, EPR and Mossbaner Spectroscopy in Inorganic Chemistry,

Practical NMR Spectroscopy, MLL. Martin, 1.J. Delpeuch and G.J, Martin,
Heyden.

=

B
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5 Spectrometric identification of Organic Compounds, R.M. Silverstein, GC.
Bassler and T.C. Morrill, John Wiley.

G Introduction to WME Spectroscopy, B_J. Abmaham, J. Fisher and P, Lofhes,
Wiley.

7. Application of Spectroscopy oforganic Compounds, ).R. Drver, Prentice Hall.

8 Spectroscopic Methods in Organic Chemistry, DH, Williams, L Fleming
Tata MeGraw Hill,

PAPER X11 -PHOTOCHEMISTRY AND S0LID STATE CHEMISTRY
Time: 3 Honrs Melny. Marks:50
Mote : Paper is divided into three independent units. The question paper is
divided into three parts Part — A, Part-B and Pan-C. Pant A (10 marks) is
compulsory snd contains 10 guestions { 30words each). Each question is of one
mark, Part-B {10 marks) is compulsory snd conaing five questions at least one
from each unit. Candidate is required to attermpt all five questions. Each question
is of bwo marks (| 00 words). Part-C {30 marks) containg six questions two from
each unit. Candidate is required to attempt three questions one from each Unit.
Esch auestion is.of ten marks (400 words. ),

; : UNIT

Electronic Propertics and Band Theory
Metals, Insulators and semiconductors, etectromic structure of soljds-band

theory. Band structure of metals, insulators and semiconductors. Intrinsic and

extringic semiconductors, doping semiconductors, p-n junction,
Super condwctors-Definition types and BCS theory
Optical propertics-optical reflectance, photoconduction-photoelectric effects.
Magnetic Properties-Classification of materials -magnetic domains, hysteresss.
UNIT-1

(@) Photochemical Reactions

Interaction of electromagnetic radiation with matter, type of excitations,
fate of excited molecule, quantum yield, ransfer of excitation energy,
nctinometry,
(b)) Determinationrof Reaction Mechankm

Classification, rate constants. and life time of reactive energy state-
determination of rate constants of reactions. Effect of light intensity on the
rate of photochemical reactions, Type of photochemical reactions-photo-
dissociation, gas-phase photolysis.
{c) Photochemistry of Allienes, :

Intermalecolar reactions of the olefinic bond-geometrical isomerist,
cyclisation reactions, rearrangement of 1, 4- and 1, S-dienes.

UNIT- 11

(2} Phoiochemisiry of Carbooy] Compounds

Intramedeculis reactions of th carbonyl compounds- saturated, cyelic and
acyclic, Py-unseturated and o, -unseturated compounds , q.-cluh:udmm
Intermabecular cycloaddition reactions-dimerisation and oxetans formation.
(b} Photochemistry of Aromatic Compounds

lapmerisations, sdditions and substitutions,
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e} Miscellaneous PFhotochemical Resctions

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

Barton rénction. Singlet molecular oxygen reacticnz. Photochemical formation
of smog. Photo degradation of polymers. Photochemistry of vision.

Books Sugpesied: i

I Stroctural Methods in Inorganic Chemistry, E.A V. Fbaworth, D.W H.
Emm%n&admh EIBS. -

s in Inorganic Chemistry vol., 8 ed., F.A. Cottom, vol, 5.,
uwumwm_ istry vol. 15,ed, 5.4
Transition Metal Chemistry ed R.L. Carfin vol. 3, Dekker
Inorganic Electronic Spectroscopy, A, P.B. Laver, Elsevier.

Fundamentals of Photochemistry, K. Rohmagi-Mukherji, Wiley-Eastern.
Essentials of Molecular Photochemistry. A Gilbert and ) Baggoty, Blackwell
Scientific Publication. '
7. Molecular Photochemistry, N.J. Tarro, W.A. Benjamin,
8  Introductory Photochemistry, A. Cox 2nd T.Camp. Me-Graw Hill,
9 Phrochemistry, R.IP. Kundzll and A Gilbert, Thomson Nelson.
10, Organic Photochemnistry, ) Coxon and B. Halon, Cambridge University Press.
FAPER XI1I- ENVIRONMENTAL CHEMISTRY

i e

ole ; Paper ided into three indspendent umits, The fon paper is
divided into three pdrts Part ~ A, Pan-B and Pan-C, P‘mqr?m marks) is
compulsory and contains 10 gquestions (30words each).Fach question is of one
mark. Pan-B (10 marks) is compulsory and contains five quéstions at least ong
from each unit. Candidate is required to attempt all five questions. Each question
& of two marks (100 words). Pant-C (30 marks) contains six questions beo from
each unit. Candidate is required to attempt three questions one from each Unit.
Each question is of ten marks (400 words ).

LINIT

e

{a) Air '
Chemical composition of atmasphere, jons and mdicals and their
effect, acid rain, ozone hole phentmenon, temperature inversion.
Source and toxic effects of Pb, Cd, Hg, As, Cr, Niand Mn.
(b)Air Pollution _
- mﬂ{_ﬁﬂiﬂﬂm of air I;Imlluuua *p:mdmad eﬂ’ei:tsmi:d control of CO,

- NO, HC as gaseous poliutants, sus iculate matter serosols,
photochemical air pollution, P

LUNTT-I

(a) Water ; .
Water quality parameters and their analysis, treatment of drinking
water and waste water, ' '
(b} Water Pollution
Sources of water pollution-solid waste, industrial, agricultural, oil
radioactive waste, thermal pollution classification of water pollulants-basis,
effiects and controls. Sampling of water pollutants.

— ————
T



20/ M.D.S. U, Sypllabus / M.Sc. Chenistry

UNIT-I
Soil and Soil Polwtion
Chemical profile of solls, definition, fertility management of soils, soil sediment
analysis-physical and chemical parameters, ! _
S0l pollution-sources, detrimental effects and control.
Books Suggested:

. Environmental Chemistry, 8.E. Mannahan, Lewis Publishers,
Environmental Chemistry, Sharma & Kaur, Krishna Publishers.
Environmental Chemistry, A.K. De, Wiley Eastern,

Environmental Pollution Analysis, 8.M. Khopkar, Wilzy Eastern,
Standard Method of Chemical Analysis. F.J, Welcher VoIl Van
Nostrand Reinhold Co. _ : . .
Element Annalysis of Airborne Particles, Ed. 5. Landsbergeer and M.
Creatchman, Gordon and Breach Science Publication.
Environmental Chemistry, C. Baird, W.H. Freansan.

PAPER XIV-CHEMISTRY OF LIFE
Time: 3 Hours -Mux. Marks:S0
Nate : Paper is divided into three independent units. The question paper iz
divided into three parts Pant — A, Pert-B and Pani-C, Part A (10 marks) is
cosmpulsory and contains 10 questions ( $0words each). Each question is of one
mark. Part-B (10 marks) is compulsory and contains five questions at least one
from each unit. Candidate is required to attempt all five questions. Each question
is of two marks {100 words). Part-C (30 marks) contains six questions two from
each unit. Candidate is required to attempt three questions one from each Unit,
Each questicn is of ten marks (400 words, ).

_—

O

b

Unit-l .
(a)  Metals (Mg, Ca, Mn, Fe and Co) in Biological Systems
Definition and classification of metals
(i Na*/K* Pump ;

Role of bulk and trace metals lons in biological processes.
e} Bioenergetics .
Standard free energ : change in biochemical reactions, xergonic,
endergonic, r ﬂufﬂm l}"lﬂ'ﬂﬂ-ﬂfﬂ? from ADP.
[} Cell Membrane and | of lons .
‘fon transport through cell membrane, irreversible thermodynamic
treatment of membrane transport. Nerve conduction.
| Uindt 11

{=) ' Enzymes 1 ) :

' Introduction and historical perspective, chemical and biological
catalysis, remarkable properties of enzymes like catalytic power, specificity
and regilation. Nomenclature and classification, extraction and purification.
Fisc lock and key and Koshland's induced fit hypothesis;, concept and
identification of active site by the use of inhibitors, affinity labeling and enzmyme
modification by site-directed mutagenesis. Enzyme kinetics, Michaelis -Menten

efics and Michaclis constant, Lineweaver-Burk Plots, reversible and
irreversible inhibition,
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(b} Mechanism of Enzyme Action
Transitlon-state theory, orientation and steric effect, acid-hase

:::E:ia':_mikn{ natal,yrms ﬁﬁ" or distortion. Example of some typical
zyme mechanisms for chymotrypsin, ribonuelease, ly

carboxypeptidase A, _ P
Uit 111

(8) Co-Engyme Chemistry

Cofactors-as derived from vitamins, coenzymes, prostetic groups,
apaenzymes. Structure and biological functions of coenzyme A, thiamine
pyrophosphate, pyridoxal phosphate, NAD* NADP* FMN, FAD, lipole acid,

B..
(b) Biotechnical Application of Enzyiites
- Use of ill:z}rms i ﬁnurghmd drink industry-brewing and cheese
INE. SYTUPS from corn starch, enzymes as targets for d i
recombinant DNA technology. = b G
Books Sugpesied 5L
1. Principles af Bioi ie Ch S.J.Lj | iversi
i Emts_m emistry, 1ppand and J.M. Berg, Undversity
Blomorganic Chemistry, | Bertini. H.B. G , 5.1 Lippard and 1 8. Valenti
University Science Books, i " : i
Inorganic Biochemistry vols | and [T GL. Eichhom, Elsevier.
gl:ﬂgrcss in ::uﬁnrgapic Chemistry, Vels 18 and 38 ed. J.J. Luippard, Wiley.
rorgame Lhemizny: A Chemical Approach 1o Enzyme Action. Duga
and C. Penny, Springer verlag. i H ?
g;dmlﬂingw Trevor Palmer, Prentice Hall.
£yme Lhemistry:Impact and Applications, B4, Collin J. i
Chapman and Hall, " % Skl
Fundamental of Enzymology, N.C. Price and 1. Stevens. Cruford University
a9, Iltlnulhl'ﬂztdEnqma:ﬁn introduction and i.c'uﬁi:n inB.'im-_- hnology
o, Miehiel D Trevan, Joho Wikey. e Y '
. Enzymatic iori Mechanisms, C. Walsh, WH. Freeman
I1. Entyme Structure and Méchanism, A Fersht, W.H, Freeman,
Iz Emmwmyimmmmmurmmmamama
. A i v : i
13, Enz_mie Mechanisms Ed, M.1. P:i_ge and A Williams, Royal Society of
4. Priaciples of Biochetmistry, A L. LéMninger, Worth Pitblishers
15, Biochemismry, L. Er}wﬁ:’rHFm b
18, B!mbun'!sn}'._ ). David Rawn. Neil Putterson,
:; gmﬂmrum ;gi.-',"-'-'uuand‘v’n:t. John Wiley.
utiine of Blochemistry. E.E, Connand P stumpf, John Wiley,
9. Bigorganic Chemistry: A chemical Approach to Enzyme Action. H, Dirgas
and C, Penny, Springer-Verlag,’ _ Vi ;
2. Macromolecules: Structure and Function, I Wold, Prentics Hall,

=]
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PAPER XV-PRACTICALS :

¢ : 07 Hours Ml Marks-100
A, Tnorganic I
{a)Inorganic Preparadbons- {Any Seven)
1. Sodium amide norg. Syofb., 1946,2,128,
Symthesis and thermel analysis of Group 11 metal oxalate hydrate.
J.Chem. Ed., 988,65, 1024,
Atomic ehsorption analysis of Mg and Ca.
Triatkoxyboranes —Prepamtion, [R and NMR spectra.
PhBcl, dichloropheny horane-Synthesis in vacuum fine.
Preparation of Tin (1Y) jodine, Tin (IV) chloride and Tin (1T} iodide. Inarg.
Synth., 19534, 119 . )
Relative stability of Tin (IV) and Pb{IV). Preparation of ammonium
hexachiorostarsate (MH, ), SnCl, Ammonium hexachloroplumbate (NH, ),

PhCl, :

£ Hexa-bis{d-nitrophencxy]) evclotriphosphazens.

8, Synthesis of trichlorediphenylantimony(V) hydrate. Inorg Synth.
198523, 194, :

10. Sudhmmmimnwﬁdﬂ _

11, Metal complexes of aﬁﬂmdn{m):mmrzmmu.mcllmmm
RuC 1, 4DMSO. J. Chem Educ., 1982,59,57.

12. Synthesis of acetylacesonate: Magnetic moment, IR, NMR, Inorg. Synth,
1957,5,130;1963,1, 183,

13. Bromination of Cr{acac), I.Chem. Edu,, 1986, 63,90,

14. Magnetic moment of C(scac),H, 0.

15. Cisand Trans{Colen),CLT". |

16, Separation anpr?({mlu;lﬂmﬁfnis-{':n&n};ﬂz]ﬂ- I.Chem. Soc. 1960,
4369

-

=

17. lon exchange separation of oxidation state of vanadium. J. Chem. Educ.,
IWH.!T.!J&;I?T‘,‘A&S“SJS._ L 5 i

18 Determination of Cr(l1T) comp CoHOWNOy. 3H,0,
[CH, 03, CLICIIH O, [Crisn E:.Em)finu:?ynﬂ:. 1972,13,184.

19. Preparation of N, N bis(salicyldehyde) ethylenediamine, salen H,
Co(salen)l.Chem, Educ. , 1977, 34, 443, 1973, 50,670, Yire Sy
Dm:ﬁnﬁmnfﬂzﬂmupﬂmhyﬁu{mmmmﬂulm.ﬂmiﬂs,ﬂ.ﬂt
Reaction of Cooygen adduct with CHCI, (deoxygenazsion). |

20, Preparation of Fe(ID), chloride (use it as Friedel-Craft chlorination source
1.0rg, Chem. 1978,43,2423; 1.Chiern. Edu, 1984,61,645. 1986,63,361,

21, Reaction of Cr (111 with a multidensate ligand: a kinetics experiments (visible
spectra Cr-EDTA complex) . ACS. 1953, 75, 56, 70,

7. Preparation of [Cofphenonthroline-5,6-quinone]

23, Preparation and use of Ferrocene.
J.Chem. Edu, 1966,43,73; 1976,53, 730. A

24. Preparation of copper glycine complex-cis and trans bis{glyeinato copper
(). J.Chem. Soe. dalton, 1979, 1901. J.Chem. Edu. 1982,59,1032.

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

il e
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26 Conversion of p-xylene 1o terephthalic acid catalyzed by
CoBr,{homogeneous catalvsis)

B. Organiec Chemistry

Qualitative Analysis-

Separation, purification and identification of the components of mixture
af ‘&In:l: organic compounds {three solids ar two liquids and one solid, two
solids and one liquid) using TLC for checking the purity of the separated
compounds, chemical analysis
C.Physical
Physical Experiments
Major- )

1. Determination of partial mejar volume of solute and solvent in 2 binary

1. Determination of the temperature dependence of the solubility of a
compound in two solvents having similar intermolecular interactions

{bemzoic acid in water and in DMSO — water Mixture) and calculate the

partial molar heat of selution.

Determination of dissolved oxygen in aqueous solution of organic solvents

To study the effect of addition of an electrolyie on the solubility of an

oTganic acid.

To determine the composition of binary mixtures confaining K, Cr,0. and

KMnO, using a spectrophotometer, e

Tor determine the heats of neutralisation of two acids eg HC1 & CH,COOH

and hence their relative strength.

Minor-

1. Response characteristics of RC network.

2. Response characteristics of LE network,

3. Verification of Kirchoffs law.

4. Half wave and full wave rectifier.

5. Clipping and Clamping circuits,

INSTRUCTIONS FOR PRACTICALS

Max Marks: 1(4) Thme: 07T Hours

The Board of Examiners will constitute of ope External Examiner and one

Internal Examiner.

o e

Marks
(A} Inorganic
Inorganic preparations. .15
(B) Organie
Qualitative Analysis .15
(C) Physical
1. One experiment is to be performed from major and
onefrom minor
Major -20
Minor -5
m}vﬂ' - l_n
'.-E:thﬂl'd =16
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{F)Seminar -15
Grand Total 100
M.SC.CHEMISTRY
SEMESTER-IV
GROUP-A
PAPER KVIA-CONTEMPORARY INORGANICCHEMISTRY
Time: 3 Hours Max. Marks:s0

Note : Puper is divided into three independent units. The question paper s
divided into three parts Part — A, Part-B and Pan-C. Part A (10 marks) is
compulsory and contains 10 questions (S0words ench).Each question is of one
mark. Parl-B {10 marks) is compulsery and contains five duestions gt least one
from each unit. Candidate is required o stterpt all five questions. Each question
i ﬂl‘tu-a::mrl.'sill]ﬂwr&s}. Part-C (30 rarks) contains six questions two from
each unit. Candidate is required to attempt theee questions one from each Unit,
Each question is of ten marks (400 words. ).
Lmit-1
@) Adkyvls and Aryls of Transition Metals
Types, routes of synthesis, stability and decomposition pathways,
aFgAnocopper in organic synthesis.
i Compounds of Transition Metal-Carbon Multiple Bonds
Alkylidenes, alkylidynes, low valent carbenes and earbynes-synthesis,
nature of bond, structural characteristics, nucleophilic reactions on the
liggands, role in organic synthesis. Compounds with metal-metal muliiple

bonds.
Unit-11

ta)  Transition Metal n-Complexes
Transition Metal n-Complexes with unsaturated organic maobecules,
alzenes, alkynes, allyl, diene, dienyl, arene and trienyl complexes,
preparations, properties, nature of bonding and structural features,
Impartant reactions related to nucleophilic and electrophilic attack on
ligands end applications in organic synthesis

Uhnitt 01

(@) Fluxional Organometallic Compounds
Fhuxbonality and dynamic equilibria in compounds such es v-olefin, n-
alkyl and dienyl complexes,

(DHomogenous Catalbysis
Stoichiometric reactions for catalysis, homogeneous catalytic
hydrogenation. Zeigler-Naita polymerization of olefins, eatalytic
reactions involving carbon monoxide soch as hydrocarbonylation of
olefins (cxo reactions), Owopelladation resctions, activation of C-H bond.

Books Sugpested 3

L Principles and Application of Orpanotransition Meta! Chemisny, LB
{ gn:]lln;‘m L.S. Hegdus, J.R. Norton and B.G Finke, University Science

o
2 The Crganometallic Chemistry of the Transition Metals, R.H. Crabtres,
John Wiley,
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X Metallo-Orpanic Chemistry, A J, Pearson, Wilsy.
4, OwganometeHic Chemistry, R.C. Mehrotra and A, Singh, New Age
International. '
PAPER XVIIA-BICINORGANIC CHEMISTRY
Nate : Paper is divided imto three independent units. The question paper is
divided into three pans Par| — A, Part-B and Pan-C. Pant A (10 marks) is
compulsory and contains 10 guestions (50words each) Each question is of one
murk. Part-B {10 marks) is-compuisory and contains five questions at least one
trom each unit, Candidate is reguired to attempt al! five questions, Exch qoestion
is of two marks {100 words). Part-C {30 marks) contalns six questions two from
each unir. Candidate is réquired to attenpt three questions one from each Unit.
Each cuestion is of ten marks (4040 words, ).
Time; 3 Hours Max. Marks:50
Unit-I '
(@} Metalloenzymes and iheir role in biological systems
Zinc enzymes-carboxypeptidase and carbonic anhydrase. Iron enzyme
catalyses, peroxidise and cytochrome P-450. Copper enzyme- superoxide
dismulase, Malybdenum ooatransferase enzyme-xanthine oxidase, Coename,
Vitamin B,
(b) Metals In Medicines
Metals deficiency and disease, toxic effects of metals, metals used for diagnosis
and chemotherapy with particolar reference to anticancer drugs,
Unit-TI
{#) Metal Storage Transport and Biombneralization with reference to
Fervitln, transferrin, and siderophores.
Unit 111
Oxygen transport and oxygen uptake proteins. Basic requirement for effective
oxygen carriers, biological oxygen carriers. Heemoglohin (Hb) and Myoapiobin
{Mb) in oxygen transport mechantsm, Structural feature of Heme group in Hb
and Mb. Functions of Hb and Mb, Characteristics of oxygen binding interactions
with Hb and b, x

Books Sugpesied:
L Biginorganic Biochemistry,]. Berttin, H.B. Gray, $.J, Valentine, University
Science Books,

& Principles of Biolnorganic Chemistry, 5.J. Lippard and 1M, Berg,
University Science Books.
3 Inorganic Bicchemistry Vols 1 and IL. ed. GL. Eichhom Elsevier,
q Progress in Inorganic Chemistry, Vols 18 and 38 ed. J.J. Lippard, Wiley,
PAPER XVIIIA- ADVANCE COOF.DINATION CHEMISTRY

Time: 3 Hours Max. Marks: 30

Note : Paper is divided into three independent units. The question paper is
divided info three paris Part — A, Part-B and Par-C. Part A (10 murks) &
compulsory and contains 10 guestions (S0wnrds each). Each question is of one
mark. Part-B {10 marks) i3 compulsory and contains five questions at least one
from each unit. Candidate is required to attempt all five questions, Each question
is of two marks {100 words). Pan-C (30 marks) containg six questions two from
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each unit, Candidate i ired fo
T reg Hmn:errm:;tu-eequﬁﬂmammmeuh Linit.

Supra molecular Chemise Prouri
try (Contepis and langua
@  Molecular recoghition: Molecolar rqu:ptnffur different types of

molecules including arisonic substy i thesis
recepdor modecules and multiphe rﬂng:;i:::sm R of co

(i} Supra molecular reactiviy catalysi
ity and ;
E:r[}} gupmm Tmmﬂ_and carrier -I:‘ﬁig::
maolecular cevices-electronic, iomic and switchi
il swdnhl:lg,ﬂm miofecilar
Fato su;m siry, some examples nF_selt'—nssembl:.r n supra molecylar

()} Excited EhtuufMutnlEmpkxF:nu

Excited states of metal I . i
m&, electronically :mred H‘;ﬂﬂﬁzﬁﬂm;mmg

+ Charge transfer excitations, methods for obtainine

Py ming charge-transfer
(b} Metal complex Sensitizers

Metal complex sensitizer of mietal yatem,
semiconductor & red et be. plma!mm“nid E
fixation and mﬂmmﬁ oy s e

Uit 1M1
{b) Redox Wﬁrﬁﬂm Metal Complexes
_ j ; sfier under conditions of weak i
rrrlue:ven-:.r.lr ot-exiplex fﬂ_l'r'r:ltim', condilions of the mmmﬂ’fmﬁal
mmdldamm‘z?' Fmtqd electron transfer, megal complexes ag m‘u
dates (2, -hq::.rﬂdmmd 1,10 phenanthroling complexes), ﬂ]nﬂ'ﬂiml:;

i Sﬁmu]:uuluchmim_ ¥ 4. M.Ledwn, VCH.
Upramolecular and Bioinarganic Chemistry. By Dr. AK Goswami

i ::I:luia,llhm » Pragati Prakashan : b
inciples and Application of Organetransition M i

i %irmamn_mmmwm.ﬂum" m'iy%uwﬂm' o

S Wiley ic Chemistry of the Transition Merals, H R Crabtree,

;. Mmlln-ﬂam_in Ci-umi.grr}r, A.). Pearson, Wiley.

E’mw lic Chemistry, R.C. Mehrotrs and A, §j Ne
ternaticmal. e

1. Principles of Bigi i i '
s B:nhllwmgmm Chemistry, 5.7, Llppardde.M.Hug, University

—_——
e e i

——

—_— e
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% Bioinorganic Biochemistry,L Berttini, H.B. Grary, 5.1. Valentine, University
Science Books,
9. Inorganic Biochemistry vols [ and [1. Ed. G.L. Eichhorn Elsevier.
10. Progress in Inorganic Chemistry. Vols 18 and 38 ed, I.). Lippard, wiley.
1L Supramodecular Chemistry, LM, Lehn, V'CH.
1Z. Concepts of Inorganic Photochemiziry, AW, Adamson and P.IM.
Fleischauder, Wiley.
13. Inorganic Photocheindsry, J.Chem, Bdwee. Vol 60, no, 10, 1983,
14, Progress in Inorganic Chemistry, vol30, ad, 5.1, Lippard, Wiley,
15, Coordination Chem, Revs., 1981, vol. 39, E21, 131; 1975, 15, 321; 1990,97 313,
16, Photochemistry of Coordination Compounds, ¥, Balzari and V., Carassiti,
Academic Press. :
17. Elements of lnorganic Photochemistry, (i1, Ferraudi, Wiley,
PAPER XIXA- INORGANICPOLY MERS.
Time: 3 Hours Max, Marks: 50
Note ; Paper iz divided into three independent units. The question paper is
divided into three parts Part — A, Part-B and Part-C. Part A (10 marks) is
compulsory and contains 10 questions (30words each).Each question is of one
mark. Part-B { 1D marks) is compulsory and contains five questions af least one
from each unit. Candidste is required to attempt all five questions. Each question
is of two marks (100 words), Pant-C (30 marks) containg six questions rwo from
each unit. Candidate is réguired to attempt three questions one from each Unit.
Each question is of ten marks (400 words.).
Unit I
{a) Basics of Pobymers
Importance ‘of polymers, Basic concepls: monomers, repeat units,
degree of polymerization. Linear, branched and network polymers.
Classification of polvmers. Polymerization: condensation, addition, radical
chain-ionic and co-ordination and ¢o-polvmerization. Polymerization
conditions, polymer reactions and kinetics of polymerization. Polymerization
in homogeneous and heterogensous systems.
(b} Polymer Characterization
Poby dispersion-average molecular wetght concept. Mumber, weight
and viscosity average molecular weights, Poly dispersity and molecular weight
distribution. The practical significance of molecular weight. Measurement of
mdecular weights, End-group, viscosity, light scaitering, osmotic and ultra-
ceptrifugation methods. Analysis and testing of polymers-chemical analysis
of polymers, spectroscopic methodz, X-ray diffraction srody, microscopy,
thermal analysis and physical testing-tensile strength. fatigue, impact, tear
resisience, hardness and abrasion resistance,
Limit I
(&) Structure and Properties of Polymers
Morphology and order in crystalline polymers-configurations of polymer
chains. Crystal structore of polymers. Morphology of crystalline pobymers, strain
induced morphology, crystallization and melting. Polymer structure and physical
properties- crysialline melting poind (Tm) melting points of homogeneous serics,
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effect of chain fexibiliny and other steric factors, entropy and heat of fusion, The
plass transition temperature, (Tg) Relatioaship between Tim and Tg, effects of
molecular weight, diluents, chemical 5y ucture, chain topclogy, branching and
cross linking. Property requirements mid polymer utilization,

Lini T
(b} P-nl}'nj:tr Frocessing
lastics, elastomers and fibers. Compounding. Processi iques:
;TH:E:E' diﬁtﬂh:g. rmtﬁgﬂ casting, f}Jmm E.m%g. hﬁmﬁﬁzim
T {nlgrg, on meulding, thermaforming, foaming, reinforcing and
(x) Properties of Commereial Polymers '

P'Dlj":ﬂ‘.l:}'lﬂ'l'll.‘.,. palvvinyl chloride, polyamides, polyesters, phenolic
reins, epoxy resins and silicone polymers. Functional polymers-Fire retarding
m;ln;uﬁum%%mﬂlmh |;|:|I:,'mer.~:-. Biomedical polymers-contact

ers, artificia { ', 5K
FEWM 1r:':, cart, Kidney, skin and hload cells.
: book of Palymer Science, F-W. Billmeyer Jr, Wiley.

Z ;:;}mnrﬂcl:me. VIR, Gowarikar, M.V, Vuswanathan and )., Srcedhar, Wiley-

1.
2. Functional Monomers and Polymers, K. Takemoss, ¥, Inski and RM. Osanbrite,
4. Cotemporary Polymer Chemistry, H.R. Akcock and EW, Lambe, Prentice Hall
3. Physics and Chemisiry of Polymers, 1.M.G Cowie, Blackie Academic and

Professional,
"GROUP-B
, PAPER XVI B-ORGANIC SYNTHESIS- [
Times 3 Hours Max. Marks:50
Note : Paper is divided into three independent units. The guestion paper is
divided into three pants Part — A, Part-B and Part-C. Part A (10 marks) is
compulsory and contzing 10 questions {50words sach). Esch question is of one
mark. Part-B {10 marks) is compulsory and contains five questions at Jeast one
from each unit. Candidate is required to attempt all five questions, Each guestion
15 of fwo marks {100 words), Part-C (30 marks) contains six questions two from
each unit, Candidate is required 1o atternpt three questions one from each Unit,
Each question is of ten marks {400 words, ),
Lint-I

[y Oxidation
Introduction, Dﬁurzm Oxidative processes,
Hydrocarbons-afkenes, aromatic rings, saturated C-H iva
and inactivated) Aleohols, diols, amfl:ydm ketones, kﬂsﬂﬁmﬂm
acids. Amines, hydrizines and sulphides.
b} Reduction
[ntroduction, Different reductive processes.
Hydrocarbons-alkanes, alkenes, aliomes and fromatic Fings,
Carbony compounds-aldehydes, ketones. Acids and their derivatives. Epoxides.

Uinit-10
Rearrangements
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General mechanistic considerations-naiure of migration migratory aptitude,
memory effects.
A detailed siudy of the following rearrangements:
Pinacol-pinacolone, Wagner-Meerwein, Demjanoy, Benzil-Benzilic acid,
Favorskdi, Amdt-Eistert synthesis, Beckmann, Hofmann, Curtius, Schmids,
Baeyer-Viliage, Shapiro reaction.

Unit Il

(a) Organometallic Reagents
Principles, preporations, propertics and applications of the following in organic
synithesiz with mechanistic details.
(iyCzronp [ and [T metal organiccomponnds
Li, Mg He, Cd, Zn Compounds
(i} Transition Metals
Cu, Pd, Ni, Fe, Co, Rh, Cr and Ti Compoungds.

{b) Protecting G
Prineipie of Protection of alcohol, amine, carbomyi and carboxyl groups.
Books Suggested :
Modern Synihetic Keactions, H.O. House, WA, Benjamin.
Some Modern methods of Organic Synthesis, W, Carruthers, Cambridge
Univ, Press,
Achvanced Organic Chemistry, Reactions Mechanisms and Structure, 1.
Merch, John Wiley.
Principles of Organic Synthesis, B.O.C. Norman and 1M, Coxon, Blackiz
Academic & Professional.
Advanced Organic Chemistry Part B. F.A. Carey and R.J. Sundberg,
Pleanum Press.
Rodd's Chemistry of Carbon Compounds, ed. 5. Colfey, Elsevier.
Dresigning Organie Synthesis. 5. Warren, Wiley.
Organic Synthesiz — Concept, methods and staring Materials, J. Fubrhop
and G Penzilling Verings VCH.

PAPER XVII B-ORGANIC SYNTHESIS-TI
Time: 3 Hours Max. Marks:5D
Note : Paper is divided into three independent units. The question paper is
divided into three parts Part — A, Part-B and Part-C. Part A (10 marks) is"
compulsory and contains 10 questions (S0words each). Each question is of ane
mark. Part-B (10 marks) is compulsory and contains five questions at least one
from each unit. Candidate is required to astempt all five quessions. Each question
is of two marks (100 words). Part-C (30 marks) contgins six questions two from
each unit, Candidate is required 1o attempd three guestions one from each Unit.
Each question is of ten marks (400 words.).

Ulnit-J

(8) Doe Group C-C Disconmections

Alephols and carbomyl compounds, regioselectivity, Alkene Synthesis,
use of acetylenes and aliphatic nitro compounds in organic synthesis.
(L] Two Group C-C Disconnections

Diets-Alder reaction, 1. 3-difunctionalised compounds. a, -

R R L
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unsatursted carbonyl compounds, contral in carbonyl condensations, 1,5-
difunctionalized compounds. Mi:uhaal addition and Robinson enmelation,
mit— 1
Synthesis of Some Complex Molecules
Application of disconnection approach in the synthesis of following
compoynds: Campher, Longifoline, Cortisone, Reserpine, Vitamine D
Juvabione, Aphidicolin and Fredericamycin A,

Unst — 1K
(d) Ring Synthesis
. Satursted hetorocycles, symhesis of 3-, 4-, 5- and 6-membered rings,
aromatic heterocyeles in organic synthesis.
Books Suggested
". Modern Synthetic Reactions, H.0. House, W.A. Benjamin,
2 Lhnﬁmm Phl'_[:dm methods of Organic Synthesis, W, Carruthers, Cambridge
. Press,
3. Advanced Organic Chemistry, Reactions Mechanisms end Stucture, )
March, John Wiley. o '
4. P'rmplu of Organic Syntbesis, R.0.C. Normean and J_M, Coxon, Blackie
Academic & Professional,
Advanced Organic Chemistry Part B. FA, C aid B
i emistry arey Sundberg,
‘Rodd’s Chemistry of Carbon Compounds, ed. §. Coffey, Elsevier.
Dezigning Chganic Synthesis, 8. Warren, Wiley. .
Organic Synthesis — Concept, Methods and staring Materials, J. Fuhrhop
and GPeazillin, Veriage VOH. '

- PAFERXVII B-HETEROCY CLIC CHEMISTRY
Time: 3 Hours Max Marks; 50
quy:wrﬁmﬁmmmmmm.mmmmis
divided into three parts Part — A, Part-B and Past-C. Part A (10 miacks) is
compulsory and contains 10 questions { S8words each).Esch question is of one
mark. Part-B (10 marks) is compulsory and contains five questions at least one
firom cach unit. Candidate is required to attemnpt all five questions, Each question
15 of two marks (100 words). Part-C (Mrniarks) contains six questions two frtm
each unit. Candidate is required to attempt three questions one from each Unit.
Each question is of ten marks (400 wonds, ).
Unit-1
(8) Nomenclature of Heterocycles
Beplacement and systematic nomenclaturs (Hantzsch-Widman
system) for monocyclic, fused and bridged heterocyeles,
(b) Aromatic Heterocyches
General chemical behaviour of aromatic heterocycles, clussification
{structural type], criteria of aromaticity (bond lengths-ring eurrent and chemical
shifis in "H NMB-spectra, empirical resonance energy, delocalization energy
and Dewar resonance energy, dismagnetic susceptibility exaltations.)
Heteroaromatic reactivity and toutomerism in aromatic heterocycles,

kh

fe o
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Artromatic Heterocycles i
N A rainebond. angle and torsional sirsins nd their consequences In

1 ring heterocyeles, .
i m%:unl-‘urrnj::liun of six-membered heterocyeles with reference to
molecular peometry, barrier to ring inversion, pyramidal inversion and 1.3-

E&n—aﬂimﬂuh effects-anomeric and related effects. Alractive
interactions-hydrogen bonding and intermolecular nucleaphilic-electrophilic
interactions . Unii 11

Heterocyclic Synthesis _ ]
e Pﬁal:::iph:r. of heterocyclic synthesis involving cyclization reaction
and cyclosddition rewnmﬁm

Small Ring Heterocye _

o Th:ﬁ-membu:d and four-membered hﬂﬂucycl:s-ﬁ}ml'_qm and
reactions of aziridines, oxiranes, azetidines, oxetanes. o
(¢} Heterocyclic Systems containing P - Heterocyclic ring containing
phosphorus: Introduction, nomenclature, symthesis and cheracteristics of 5-
and 6 membered ring systems-phosphorinanes, phospharines, phospholanes
and phosphaoles.
{d) Six-Membered Heterocycles with one Heteroatom .

Synthesis end reactions of quinolizinium and benzopyrylium salts,
coumaring and chromonss

Unbt 11
Benzo Fused Five-membered Hetrocycles :
v Synthesis and reactions including medicinal _l_ppl]:ﬂ.tlnm of
benzopyrroles, benzofurans and benzothiophenes, Meso-logiic heteracycles,
i s i i iepines, diazepines
Synihesis and reactions of azepines, oxepines, thiepines, diazeg
thinzepines, diazocines, dioocines.
{c}ﬁﬂmh&d Heteroeycles with ‘I'rnnrhlur:l-lgiqnm
Synthesis and reactions of tetrazines and thiazmas.
Books Soggested : A
1. Heterocyclic Chemistry Vol 1-3, R.R. Gupta, M Kumar and V. Gupea, Sprnger

The Chemistry of Heterocycles, T, Eicher and S, Hzuptmann, Thieme.
Hﬂnm}tﬂlzh}r[hmiarj. LA, Joule, K. Mifls and ﬁﬁmmmmmﬁ hn'mlli Hall.
Heterocyclic Chemistry, T.L. Gilchrist, Longman chimbeal,
Contemporary Heterocyclic Chemistry, GR. Newkome and W, W, Paudler,
Wiley-Tnter Science,
An hLuMlimmﬁmH:tuucych Compounds, R.h-!.An:hﬂm lnlm Wiley.
Comprehensive Heterocyclic Chemistry, AR, Karitzky and C.W. Reeds,
eds, Pergamon Prass. n
8 Organic Chemisiry, Vol 2, 1 L. Fimar, ELBS.

PAPER XTX B-NATURALFRODUCTS
Time: 3 Hours Max. Marks: S0

Note : Paper is divided into three independent units. The question paper 13

= WAL b
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divided Tndo three parts Part — A, Pan-B and Pa i
; . Part- r-C. Part A (10 marks
mm}{:ulsm}'md contains 10 questions (30words each), Each question is nrgu::
IET::n : Parr-B{ilrma_rIE] l!mm?uhﬂl}’ﬂ'nd comtains five questions at least one
_ ft:‘achwlr.t‘.mdrdm I required to attempt all five questions, Each question
;::h “ﬁtmh&ndgﬁ waords }._Fa;tvﬁ{i-tl marks} contains six questions two from
& i required 1o ast three i i
Each question is of ten marks (400 H;E}. IR
) Uit-L
(&) Terpenoids nnd Carotenaids
Classification, nosmenclature, iscilath
of structure defermination, hnmwr:uli#mcn I et
o Sructure determination, steveochemistry, biosynthesis and synthesis
of the I*ulignwmg |m5':;1“mu“ molecules: Citral, Geraiol, o-Terpeneol
. Farnésol, onin, Phyvtol, Abfstic aci :
{Mmb].q. s viol, Abigtic acid and B-Carctene,
Definition, nomenciature and physiological act
isolation, general methods of strugtrs tmcidminu?igadaﬂﬁ::ﬁgmm%
based on nitrogen h:lulmq.r;lirring, roje of alkaloids in plangs.
Structure, Stereochemistry, synthesis and biosynthesis of the following:
Ephedrine, Nicotine, Atropine, Quinine and Morphine.

Uit [T

{l}hﬂltl:hﬂ ndins %

ceurrence, Momenclatore, Classification biogenesis and
physiological effects. Synthesis of PGE, and '
{h) Pyrethrolds and Rotenones Byt Pl

Synthesis and reactions of Fyrethroids and Rolenones,
{(For structure elucidation, emphasis is to be placed on the
pmeres i S is [ oo use of spectral
[ - Gumm:e,l nomenclature, basic skelston, Diel's hydrocarbon
mmLﬁlm{d- endrosterone, seinsic m‘m ﬂﬁﬂﬂ!ﬂtﬂ“ e
acids, estosterone, E

Aldosterone, Biosynthesis of Steroids, ' ‘

Unnit IT¥
(a) Plani Pigment
Ocecurrence, nomenclature and general methods of structure
determination. Isolation and synthesls of Quercetin, Myrcetin, Disdzsin, Butein,
o e
MY uls; Acetate pathway and Shikimic acid pathwa
(b} Parphyrins-Structurc and i of f
1 hy - synthesis of Haemoglobin and Chlorophyll.
. Natural Products: Chemistry and Biological Significance, 1.
Davidson .J.E_Hmn.\ﬁﬂmﬂwqmwsﬂ.wmm Mﬂjiﬂ:
L Organic Chemistry, Yol2, I L. Finar, ELBS,
3 Rodd's Chemistry of Carbon Compounds, ED. S.Coffey, Elsevier.
- Chemistry, Biological and Pharmacological Properties of Medicinud Plants
fhom the Anvericas, Ed. Kurt Hostettmann, M.P. Gupta and A, Marston,

M.D.5. U, Sylabus /M.Se. Chemistry /33

Harwood Academic Publishers.
5 Introduction to Flavonolds, B.A Bobm, Harwood Academic Publishers.
6 New Trends in Matural Produets Chemistry, Atta-ur-rahman and M.1L

Choudhary, Harwood Academic Puolishers.
. Insecticides of Mawral Origin, Sukhdey, Harwood Academic Publishers.

GROUP-C
PAPER XVl C-CHEMICAL DYNAMICS-1
Time: 3 Hours Max. Marks=S0
Note : Paper is divided into three independent units. The question paper is
divided into three parts Part — A, Part-B and Part-C. Part A (10 marks) is
compulsory and contains 10 questions { S0words each).Each question is of ong
mark. Part-B {10 marks) is compulsory and contains five questions at least one
from each unit, Candidate is required fo atterapt all five questions. Each question
is of two marks { 100 words), Part-C (30 marks) containg six questions two from
sach unit. Candidate is required 1o attempt three questions one from each Unit.
Each question is of ten marks (400 words. ),
Unit-1

() Inorganic Substitution Reactions
Types of substitution reaction, Langford and Gray classification of
substitrtion mechanisms, Acid hydrolysis of aquation reaction of pentaammine
cobalt{I11) mmmwmﬂmmmmmnm T} complex.
-1

Eleciron transfer reactions.
{a} Innersphere electron transfer reactions. Henry taube’s elassical stydy of
electron transfer reaction betwesn chloropentammine cobalt (1T} and Cr {11} A
general mechonism invelving precursor complex. Various types of bridges,
Electron transfer mechanisms : adjacent attack, remoie attack, resonance
mechanism and chemical mechanism.
sintra-molecular electron transfer reactions,
{b) Outer sphere electron transfer reactions. Outer sphere electron transfer
mechanism Marcus cross relation und its application, Bridged outer sphere
electron transfer mechanism. Kinerics of electron exchange mechanism.

" Ubnit-I00
(a) Radiatlon Chemistry Introduction, sources of high ensrgy radiation, dose,
primary and secondary processes, radiolysis of water, reaction of hydrogen
atoms and hyvdroxide radicals, radiation chemical yield.
{b) Photochemistry Unimolecular photophysical processes and their rate laws,
Kinetics and mechanizm of ical hydrogen-Bromine reaction, Kinetics
of collisional quenching and Stern-Volmer equation, Semiconductor
Photocatalysis-formation of hole, Excited state electron transfer reaction of

[Hn{’ﬂipﬂr]}’ and photocatatytic splitting of water.
1L Keith J. Laidier, Chemical Kinetics. Harper and Row, New York, 1987
2. Donald A Meguarrie and Jobn D, Simon, Physical Chemistry A Molecular

A iva Books, New Delhi, 2013,
3 LE. Huheey, E.A. Keiter, 0.K. Medhi, Inorganic Chemistry, Darling
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Kindershey, Mew Dethi, 2013

5.K. Upadhyay, Chemical Kinetics and Reaction Mechanism, Anamya,

e, 2006

1 Rajaram and J.C, Kuriacose, Kinetics and Mechanism of Chemicai

transformations, Momillan India and Mational Book Truss, Delhi, 1993,

K. K. Rohatgi-Muokherjee, Fundamentals of Phatochemistry, New Age,

Dethi, 1985 ;

T ngrmm Imorganic Chemibsiry, ".-'hL 30, 1967,

B R. Lumry and R.W. Raymond, Electron transfer Reactions, [nter saience.

% N.L. Bender, Mechanism of Homogeneous Catalysis from protein to
protein Wiley.

I AG Ez.rkns.]imetlcs of Inorganic reactions, Pergammaon.

11, 5.W Benson, Mechanism of Inorganic Resctions, Academic Press.

12.  Physical Chemistry Viol. 2 Ed. Prof. Ya Grasimow, Mir Publisher.

13,  Basolo and Pearson, Inorganic Beaction Mechanism, Wiley,

14.  H. Taube, Electron Transfer Reaction, Oxford Press.

15.  Jingwei Luo, Allen GOliverb and J.Scott Melndoe . A detailed kinetic
analysis of rhodium —catalyzed alkyme bydrogenation, Dalion Trans.
M13,42.11312

16 VY Gankin & G5, Gurevich, Chemical Technology of oxosynthesis |
"Khimiva" (Chemistry} in Leningrad

17.  FA, Cotton, GWilkinson, C.A. Murillo and M. Bochmann, Advanced
Inorganic Chemistry, 8% Edn, John Wiley, Singapore, 1999,

FAFER XVl C-CHEMICALDYNAMICS-TI

Time: 3 Hours Max. Morks: S0 2
MNote : Paper is divided into three independent units. The question paper is
divided into three parts Part — A, Part-B and Part-C, Part A (10 marks) is
eompulsory and contains 10 questions {S0wonds each). Each question is of one
mark. Part-B {10 marks) is compulsory and containg five questions at least one
from each unit, Candidate is required to attempl all five qu.nesmm, Each question
is of two marks (100 wornds). Part=C {30 marks) contzins six questions two from
each unit. Candidate is required o attempt three questions one from cach Unit.

Ench question is of'ten tmarks (400 words, ).

Unit-1
{a) Atmaspheric Kinetics
Kinetics and mechanism of photodissociation of NOY, and formation of ozone
in woposphere. Machanism of Operation of C10 E}'GJL' in stratosphers and
depletion of szone. Mechanism and kinttics ﬁfnx.-dj-l.:lm of methane by oxygen
in utmosphere, Mechanism of bydrogen-oxygen reachion.
{brp Kinetics of gos surface reactions
Adsarption isotherms: 1 angmuir adsorption isotherm, Admrpnml. withom
dissociation, adsorption with dlssociation, competitive adsorption;
Mechanlsms of surface reections; Kinetics of unimolecular surface reactions:
Inhibition,
Kinetics of bimolecular surface reactions © reaction between two adsorbed
coeches; reactions between a gas melecule and an adsorbed molecule; reaction

I
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between two adsorbed gases withool much displacement. Kinetics and
mechanism of oxidation of carbon monoxide by oxygen on a platinum surface.
Llait-El

{a) Enzymes kinetics

Kingtic and mechanism of one engymes- two substrate sysioms

Einetics mechanizm of inhibition of enzyme catalyses,

() Micecller catalysis

Micelies - their formation and stretureand CMOC Kinetics and mechamism of

micelle catalyzed reactions. Different models of miceller catalysis. Micelle

misfrited eactions Unit-101

{a) Oscillatory Reactions

Aumncatatysis and oscillatory reactions, Outline of kinetics and mechanism of

Belousov-Zhabotinski{ B-Z)reaction.

{b) Induced Reactions-

Induced Reactions and thelr characteriztics. Mechanksm of iron(il) induced

oxidation of odine by chromivm (IV) Mechanism of arsenic (T} induced

oxidation of rtanganese] 1) by chromium (V1) in acid selutions,

{c) Industrial Catalvsis-

Kinetics of hydroformylation reaction kinetics of Wacker process of formation

of acetaldehyde from ethyiene. Kinztics of hydrogeration catalysed by

Wilkinson catalyaf.

Bunhs Soppested
Keith I. Laidler, Chemical Kinetics. Harper and Fow, New York, 1987

2. Domald A Megueorie and John D, Simon, Physical Chemistry A Molecolar
approach, Viva Bools, New Delhi, 2013

X JE. Huhgey, E A, Keiter, QUK. Medhi, Inorganic Chemnistry, Darling
Kindersley, Mow Delhi, 2013

4 5. K. Upadhyay, Chemical Kinetics and Reaction Mechanism, Anamya,

" Delhi, 2006

3 J Rajaramy and J.C, Kuriacoseé, Kinetics and Mechanism of Chemical
transformations, Memillan India and Mational Book Trust, Delhi, 1993,

. M.L. Bender, Mechanism of Homogeneous Catalysis from protein to
protein Wilsy.

7 AL Bykes, Kinetics of [norganie reactions, Perzamen.

& Physical Chemistry Vol. 2 Ed, Prof, Ya Grasimov, Mir Publisher.

9 Jidgwei Luo, Allen G.Oliverh and ! Scott Melndos |, A detailed kinetic
amatlvsis of rhodium —catelyzed alkyne hydrogenation, Dalton Trans,
201342 11312

0. F.ACotton, G Wilkinson, C.A. Murille and M. Bochmann, Advanced

ic Cheristry, 6™ Edn_ John Wilsy, Singapore , 1999,

PAPER XV C-ELECTROCHEMISTRY-1

Max, Marks:50

Note : l‘-'-# is divided into three independent units. The question paper is

divided into three parts Part — A, Part-B and Pan-C. Part A (10 marks) is

compulsory and contains 10 guestions {50words each).Each question i of one
mark Pert-B (10 marks) iz compulsory and contains five questions o least one

iy
T
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from each unit. Candidate is required to attempt all five questions, Each quastion
iz of two marks { | 00 words). Part-C {30 marks) contains six questions two from
each unit. Candidate is required 1o sttempt three questions one from each Unit,
Each question is of'ten marks (400 waords.).

Unit-1
Conversion and storage of Electrochemical Energy:
Present status of energy consumption: Pollution problem. History of fuel cells
Diirect energy conversion by electrochemical means., Maximum intrinsic
efficlency of an electrochemical converter. Physical interpretation of the
Carnot efficiency factor in electrockemical energy convertors, Power outputs.
Electrochemical Generators {Fuel Cells) Hydrogen oxygen cells, hydrogen Air
cell, Hydrocarbon air cell, alkaline fuel cell, phosphoric fsel cell, direct NatHH
fiee] eells, Applications of foel cells,

Unii-I1
ia) Electrochemical Energy Storage:
Properties of Electrochemical energy stores; measure of battery performance.
Charging and discharging of a batery. Storage density, Energy density
Classical Batteries:(i) Lead-Acid (ii) Nickel-Cadmium, (iii) Zinc-Manganese
dioxide,
Wodern batteries: (1) Zinc-Air (i) Nickel-Hydride, (jif) Lithiem Battery.
Future electricity stores: storage in (i) Hydrogen, (i) Alkali metals (iii) Non
agueous solutions,

Unit T
{a) Corrosion and Stability of Metals:
Civilization and surface mechanism of the corresion of the metals,
thermodynamics and the stahility of metals, Potentisl pH {or pourbaix)
Diphragms. ['ses and abmm Corrosion current and comosion potential-Evans
diagrams
Measurement of corrosion mte: (1) Weight loss Method (if) Electro chemical
Method.
Inhibiting corrosion: Cathodic and anodic protection (i) Inhibition by addition
of substrates to the clectrolyte environment (i) by charging the corroding
method from external source. Imd'.u: protection, nrgmm inhibitors. The fuller
story green ithibitors.
(b) Passivation:
Structure of passivation films. Mechanism of Passivation, Spontaneous
Passivation: Nature's methed for mbﬂ:zmg surfaces.
Books suggested:
I, Modem Electrochemistry vol 1, 1LA Vial. [1B, J'OM Bockris and AKLN.
Reddy, Plenum Publication, New York.
Polarographic Techiiiques by L. Meites, Interscicnce.
“E%ﬁmﬂmﬂﬁw MicGraw Hill Book Company Mew
"ok *
Modern Polarographic Methods by A.M. Bond, Marcell Deldcer.
Pelarography and allied technique by K. Zutshi, New Age Publication
Mew Delhi.

L ofa ek
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6 “Electroanalytical Chemistry™ by Basil H. Vessor & Galen W, Wiley

Insterscience,
T Topic in Pure and Applied Chemistry. Ed. 5. Rangrajan, SAEST
Publication, Kararikudi (Tndiz),
FAFER XIXNC-ELECTROCHEMISTHY-1I
Time: 3 Hours Max. Marks: 50

Note : Paper is divided into three independent units. The questhon paper is
divided into three parts Parl - A, Part-B and Part-C. Part A (10 marks) is
compulsory and contains 10 questions {30words each).Each gueation is of one
mark. Part-B {10 marks) is compulsory and contains five questions at least one
from each unit. Candidate is required to atternpt all five questions. Each question
is of two marks (100 words). Pan-C {30 marks) contains six guestions two from
each unit, Candidate is required to attempt thrée questions one from each Unit,
Ewch guestion is of ten marks (400 wordz.)
Llmat-1

{a) Kinetics of Electrode Process:
Essential of electrode reaction. Cumrent density, Overpotential. Butler Volmer
equation. Standard rate constant. Tranafer coefficient (), exchange current.
(b} Irreversible Electrode Processes: Criteria of imeversible information from
irreversible wave. Methods of determining kinetic parameters for quasi-
reversible and irreversible waves: Kowtecky's method, Meits Israel methods,
Gelling's method.

Unit- 11
(a) Bioclectrochemistry: Big-electrodes, membrane, potentials, 5imp-]jsﬁ|:
theary, modern theory, Electrical conductapce in biclogical organism.
Ebectronic, protonic l.'l:cl:mchcmlul mechanizm of nervous systems, enzvmes
as clecirodes.
(1) Electro eatalysis:Chemical catalysis and Electrochemical catalysis with
:pemimf‘erenml-crpmumm ptrrph}-nnuxulmufrm-nmmEhcw catalysiz
in slmple redox reactions, in reaction involved adsorbed species, Influsnce of

VArious P-E.T'HII'EIEFE.

{#) Potential Sweep Method:

Linear sweep voltammetry, Cyclic voltammetry, theory and epplications,

Diagnestic criteria of cyelic voltammetry, Controlled current microelecirode

technique, comparison with controlled potential methads Chronopotentiometry,

theory and applications.

{b} Bealk Electrolysis Methods

Comirolled potential coulometry, Controlied coulometry, Electro organic synthesis

and its importance, application, stripping analysis, anodic snd cathodic modes,

Ere electrolysis and stripping steps, application of stripping analysis.
suggested:

Unit-111

-

Modem Electrochemistry vol. 1, I1A Vol, TR, J'OM Bockris and A.K_M.
Reddy, Plenum Publication, Mew York.

2  Polarographic Techniques by L. Meites, Interscience,

3. Fuel Cells; Their electrochemistry McGraw Hill Book Company Mew
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York.

4, Madem Polarographic Methods by A M. Bond, Marce!| Dekker.

5 Pelarography and allied technique by K. Zutshi, Mew Age Publication,
Mewr Diellhii,

i Electroanalytical Chemistry by Basil H. Vessor & Galen W.Wiley
Insterscience,

. Topic in Pere and Applied Chemistry, Ed. 5.K. Rangrajan, SAEST
Publication, Kararikudi { [ndia).
GROUP-D
PAPER XVI D-FORENSIC CHEMISTRY
Time: 3 Hours Max. Marks:50
Note ;| Paper is divided into three independent units. The question paper is
divided into three parts Part - A, Part-B and Part-C. Part A {10 marks) is
compulsory and contains 10 questions (50words each), Each question is of one
mark. Pari-B {10 marks) ks compulsory and contains five questions at least one
from egch wnit. Candidate is required to attempt all {ive questions. Each question
is of two miarks { | 00 words). Part-C (30 marks) contains six questions two fram
each unit. Candidate is reguired to atternpt thres questions one from each Undt.
Eich question is of ten marks (400 words,),
Unit-1
() Proteins- Definition, classification, General properties molecular weight,
denaturation, soelectric point, coagulation of protelns, salting and salting out
of profeins & reactions.
{b) Nueleic acids — Chemisiry of purines, pyrimidine and uric acid-synthesis
and uses of uracil, cytosine, thymine, adenine, geanine- isolation of caffeine
from s natural sowrce-constitetion of RNA and DNA, DNA profiling. DNA

finger printing.
Unie-11

(#) Vitamins-Definition, octurrence, propertics and types with special reference
to Vitamins A and B,
(b} Hormones -Definition, types, biokogical activities of Pituitary, Thyroid and
Sex Hormones,
{e) Blood —General composition and Antigenic properties, Blood coagulation.
Preliminary idea of Anzigen, Antibody and immunological principle. Structure
of antibodies. Forensic identification and prouping of Blood stains.
Undi 11
Identification & estimation of folowing narcotics — Opium, Morphine, Heroine,
Barbiturate, Cocaine and Driazepam =

PAFER XVIID-ANTHROPOMETRY AND TOXICOLOGY
Times; 3 Hours Mlax. Marks:50
Note : Paper is divided into three independent units, The question paper is
divided into three parts Part — A, Part-B and Part-C., Part A (10 marks) is
compulsory and contains 10 questions (S0wards each). Each question is of one
mark. Part-B (10 marks) is compulsory and contains five questions at least one
from each unit, Candidate is required to atempt all five questions. Each question
i5 of twio marks (100 words). Part-C (30 marks) contains stx questions ta from
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eoch umit. Candidate fs required to attempt three questions ane from each Unit
Each question is of ten. marks (400 words, ),

) Intra Upie-i
(a) Introduction to body as & whole: The various pody systems and organs
Anjuries from bum, scald, lightening, electriity, Ante mortem and posi mortem
burm; Injuries on road, air crash, explesion; Wound-definition, types and

classification, medicological importance. Ante end post mogtem wounds. Self

inflicted wounds.
(b} Alcohol & aleoholic beverages — Marufacture of ethanol and liquors-
Chemical properties and identification of alcohol, constituents of lignors-
estimation of alcohol content in liguoes-denaturation, denaturants, industrial
alechol and power alcohol, breath alcohol analysis, Analysis of alcohol in
Bleod and urine samples.

Unid-1n

(a) Drug action and effect - Isolation, synihesis and estimation of alkaboids,
drug dose relationship, mechanism of drug action, Absorption, distribution
and elimination,
(b) Anthropometry: Elensentary knowledpe of human skeleton, Importanee of
anthropometry in Forensic science. Determination of height from bones.
Dietermination of sex from bones. Age determination from cranium end othar
body bones. Identification of deceased by super impesition of skull.
Identification of species by srmall bone fragmenis.
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.
Unit =111
Toxicology Definition snd general introduction to toxicology. Poisons-types,
made of action, extraction of poisons in toxicological analysis. Absorpiion,
distribution, metabolism, chemisiry of poisons, excertion of poisons, Detection
and estimation of CO, Cyanide, formaldehyde, methanol, chloral, chioroform,
phenols, eresols, phosphorus, As, Hg, Pb and Cd. Organophosphorus,
organochlorine and carbamate pesticides and pyrethreneids, comesive poisons.
Elementary knowledge of fond poisoni
~ PAPER AV D-: METHODS OF INSTRUMENTALANALYSIS
Time: 3thr§ . Max. Marks:50
Nate : Paper s divided into three independent units. The question paper is
divided inte three parts Part — A, Part-B and Par-C, Part A (10 marks) is
compalsory and containg 10 questions (S0words each) Each question is of one
oeark. Pm-ﬂ{:ﬂmﬂsjkmmuhwmmmmmmhmm
from each unir. Candidate is required bo atternpt 21l five questions. Each question
isnf‘tm:_. rvarks { 100 wards). Part-C (10 mar ks ) contains six questions two from
enchunit, Candidage js required to attempt three questions one from each Unit,
Each question is of ten marks (400 words. ).
Unit-I
{a) Eluh:n: microscopy-principle, ingrumental componenis, transmission
eleetron microscopy, preparstion of sample with special reference to biological

1J .
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tissue, applications,
Scanning electron microscopy-principle, electron specimen interactions,
instrumental compenents, preparation of samples, applications.
Inductively coupled plasma stomic emission spectroscopy (ICPAES - Principles
and instrumentation

Unit 11
Chromatography and Electrophoresis
Frinciple, instrumentation and application of :
Gus Chromatography
High performance liquid ehromatography
lon exchange chromatography.
Thin layer chromatography .
Electropharesis-paper electrophoresis, thin layer electrophoresis, gei
electrophoresis and immune electrophoresis,

Unit 11
Principal, mstrumentation, application of;
Atomic absorplion spectrophotometry (A45)
X-ray fluorescence spectrometry (XRF)
Radio immuno assay (RIA)
Neutron activation analysis (NAA)

PAPER XIX D- INSTRUMENTALAND BIOCHEMICAL ANALYSIS

Thme: 3 Hours Max. Marks:S0
Note - Paper is divided into three independent units. The question paper is
divided into three parts Part — A, Par-B and Part-C. Part A {10 marks) is
compulsory and contains [0 questions (50words each). Each question is gf one
matk. Part-B (10 marks) is compulsery and contains five questions at least one
froem each unit. Candidate is required (o attempt all five questions, Each question
is of two marks {100 words). Part-C (30 marks) contains six questions two from
eachunit. Candidate is required to attempt three questions one from sach Unit.
Each question is of ten marks (400 words.),

Uloid-1
{a) Thermal Methods - Principle, insfrumentation and zpplications of
thermogravimetry (TGA), differential thermal analysis {DTA) and differential
scanning calorimetry (DSC)
{b) Optical Methods- Principle instrumentation and applications of refractomery,
polarimetry, nephelometry and turbidimetry colorimetry.

Llmit 1
Anslysis of biological fluids
Determination of blood group, red cell isoenzymes. and serum protein in
patemity determination, ABO bloed group system and MNE group’ system.
Laboratory examination of semen stain, saliva stain--srine stain.

Uit AT

(a) Food snalysis and food sdulteration - Analysis of majer and minor
components of food, commeon adulferants in food, microscopic examination of
foods for adulteration, pesticide analysis in food products.

1b) Elements of statistics- mean, mode, median, correlation and regression

g i ettt .
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analysis, null hypothesis, variance, t-test, chi-square test,

Time : 7 Hours

PAPER XX-PRACTICALS (FOR GROUP -A, B, C)
Bax Marks-1041

A. Inorganic :
(@) Spectrophotometric Determination (Any Three)

A HNERAWNCES ML W

5

Manganese/ChromhamVanadiom in steed sample.

Nickel/'molybdenum/tongsten/vanadium/uranivm by extractive

specirophotometric method.

Fluoride/nitrite/phosphate.

Iron-phenanthroline complex: lob's method of continmoes variations.
Zirconium-Alizarin Red-3 Complex; Mole-ratio method.
Copper-ethylene diamine complex: Slope-ratio method.

Flame Photometric Determinations (Any Three),

Sodium and potassium when present together.
Lithium/Calciumbarium/strontium

Cadmium and magnesiem in tap water.
Sulphate. 5. Phosphate
Chromatographic Separations {Any Three)
Cadmium and Zine.

Zinc and Magnesium

&, Silver,

Thin-layer Chromatography-separation of nickel, manganese, cobalt and

zine, Determination ufﬂ,‘.mhm_

Separation and identification of the sugars present in the given mixture
of glucose, fructose and sucrose by paper chromatography and

detemmination of B values.

Separation and identification of Pb and Cd by Paper Chromatography

and determination -u:ul'ﬂ.fwllne.

B. Organic
{a) Drganic synthesis

{1y
i}

(i}
(v}

v
v
{wi)

{ii)

Multi-step Synthesis of Organic Compounds (any four)

The exercise should illustrate the use of organic reagents and may
involve purification of the products by chromatographic technigques,

Photochemical reaction

Benzophenone — benzpinacel ~» benzpinacolone

Beckmann rearrangement: benzanilide from benzene

Benzene —» Benzphenone — Benzophenone oxime —» benzanilide
Benzoin -+ bengil — benzilic acid

Preparation of Quinoline from aniline;Preperation of 2- phenylindole

from phenythydrazine.

Reduction of ethyl acelpacetars using Baker's yeast to yicld
ﬂrmlthminmnm_{ﬂ ethy 1-3-hydroxybutanoate end determine

its optical purity.
Biosynthesis of ethanol from sucrose.

Synthesis using microwave-Alkylation of diethylmalonate with benzyl

chloride.
Synthesis using phase transfer catabyst.
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Extraction of organic compound from natural source—
1. Isolation of caffeine from tea leaves.
2. Isolation of casein from railk {the stdents are required Lo iry Some
typical colour reactions of proteins),
3. Isolation of lsctose from milk (Purity of suzar should be checked by
TLC and PC and R {value reported). i
4. Isolatiom of zicotine dipicrate from tobacco.
3. lsolation of sinchonine from cinchona bark,
6. Isclation of piperine from biack pepper,
7. Isolation of Tycopene from tomatoes
&, Lsolation of B-carotene from carrots.
¥, Isolation of cleic acid from olive oil {involving the preparation of
complex with urea end separation of linoleic acid. :
10. Isolation of engenol from cloves,
11 Isclation of (+} limonine from citrus rinds.
(b} Spectroscapy
iﬂ:ﬁl*wlﬁ:mm of organic compounds by the anzlysis of their spectral data (L,
Spectrometric (UV/VIS) estimations { Any Threg):
1. Aminoacids '3, Proteins
oo § e
ic &Ci 141
7. Caffeine *
C Physical
{a)Major
L. Determination of pKa of indicator (e.g.methy] red),
r Determination of stoichiomermry and stability constant of
inorganicie.g.ferric- salicyclic acid ) organic {e.g. amine and iodine)
s SR s
sation of complexes by electronic and IR [ data .
Estimation of Pb** and Ca*" /Zn** and Ni** by polarography.
To obtan solubility curve for a temary system of liquids, water-acetic
acid, acid - chloroform sysiem.
6. Toestimate oxalic acid by carrying out suitable conductometric titration
in the following solutions.
i) A solution of pure Oxalic acid.
(i) A solhation of Coealic acid and HCLL
i) A sobution of oxalic acid and CH,COOH
(biMinor .
P Easamm -
o study o c d capacilor in series
Capacitor placed in paraliel, rarged capacs “
3 The usz of LCR bridge
4.  Response characteristics of LCR network.
& Measurement of e.m.f. of thermocouple,
6.  To plot characteristics curve of diode.

i o o
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7 Capacios fibter for full wave rectifier.

Books suggested

. [Inorganic Experiments, J. Kerck Woollins, VCH.

Microscale Inorganic Chemistry, Z. Sqafan, FUM. Pike and M.M. Singh, Wiley.
Practical Inorganic Chemistry, GMamr and B.W, Rockelr, Van Nostrand.
The Systematic ldentification of Organic Compounds, R.L. Shriner and
B Cuatin,

Semimiceo Qualitntive Organic Analysis, N.D.Cheronis, 1B, Entrikin and
E-M, Hodnetr,

Experimental Organic Chemistry, M., Doyle and W.S. Mungall.

Small Scale Orgenic Preparations, P.J_Hill

Organometallic Synthesis, 1., Fisch and B.B king, Academic.
Experimental Physical Chemismy, D.P. Shoemaker, C.W. Garland and J.W,
Niber, McGraw Hill, Interscience.

i0. Finalay's Practical Physical Chemistry, revised B.F. Levitt, longman.

11. Experiments in Physical Chemistry, I.C.Ghosh, Bharti Bhavan.

W e

o P

INSTRUCTHINS FOR PRACTICALS
Max Marks: (3 Time:(? Hours
The Board of Examiners will constifute of one External Examiner amd one
Internal Examiner,
Marks
{A) Inorganic _

Spectrophotometric or Flame Photometric or Chromatographic

[one exercise ), «15
(B) Organie

(a) Multi-step Synthesis or Extraction of organic compound =15

(b} Bpectroscapy or Specirophotomerric esfimations =10
{C) Physical
1. Che experiment is to be performed from major and

one from minor
Majos -0
Minor -5
DV iva =10
{E) Record =18
(F) Semindr - 15
: PAPER XX-PRACTICALS{ FOR GROUP-1IN)

Time : 07 Hours Mlax Marks-100

A. Microscopic and forensic examination (any five)

I. Microscopical examination of hair: - meeswrement of medullary index, hair

index, scale count etc,

Drewing and identification of the skull and other body bones.

Mﬂﬂm'maﬂu‘. of height of an individual by th: measerements of long
nes.

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

Determination of age of the person by the bones,

Some anthropological messurements of hesd length and widih. Cephalic

Rl
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index, measurement of height, meastrements of arm Span, measurements

of upper limbs and fower limbs,
Exarnination of blood sample; Prefininary colour test, test and speci
determination andBload Group. ﬂ'}ﬂ! il
Labaratory examination of semen stain; prelimi perm
identification and &is staining, acid phosphate r,:ﬂw i
Laboratory examination of uriie staén,

ry examination of saliva stain,

. Forensic examination of hair: - teasurement of mpdailacy indes hair, index,

svale coumnt,

I2. Forensic examination of some fbers:- microscopical & Chemical
E3.. Comparison of tool marks by comparison micrieope. i
14. Spottings of forensic specimens :

B. Qualitative Analysis (Any five)

L Iquﬁcnﬂunafmmtinkbypqmnh and TLC.

2. Identification of some insecticides and pesti ides by TLC.

i Identification of some barbiturates by

4 ]rdgm'mhn of amino acids, Sugars, drugs by paper chromatography and

5- . 1 . - - 1] & - i
Ese:urmmm of pesticides, vegetable poisons from bio-specimen iry Spot

& Identification of pesticides, opium and morphine.

7. ldentification of ganja,

g, Colour reactions of amino acids ~ qualitative analysis of amino acid,

Qualitative Analysis of compounds containing parrine group.

10, Qualitative Analysis of alkaloids,

L

Cualitative Analysis of Alkaloids.

12. Preparation of Lactose from milk,

1%

Preparation of Casein from milk.

14, Preparation of Caffeine from tea leaves.

15.

16,
I7.

Preparirion ur{ﬁ.{yﬁm from I}Il:mhair.
Preparation o
Preparation of Hipmmcw ﬂa:;:ﬂm

C. Quantitative Analysis (Any five)

R - N

=

Dietermination of concentration of liquid by spectrophictometer.
Wimim of pH of given acid/base/buifer,

timation of morphine byspectrophotometer.
Estimation of methyl akeohol by sp
Wavelength calibration of TIV-VIS Spectrophotometer,
Spectrophotometric determination of cobalt-UVoVis specmophotometer/

+ Spectranic 2.

Esrimmation of total reducing sugars in molasses.

Qualitative anaiysis of opium and the estimation of morphine content.

:I;:I?idlll:ﬂ:cw estimation of carbohydrates, proteins, non-protein nitrogen,
5, efc. :

Estimation of lead in blood and wrine by dithiozone methods,
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11. Estimation of copper in viscera

12, Estimation of As, Hz (macro and micro methods).

13, Detenmination of blood aleohol by various methods.

14, Assay of chioral hydrate. _ )

15. Spectrometric estimation of glucose, urea, creatinine and cholesterol
16. Use of pH meter-preparation of buffer of forensic biochemical relevance.
17. Estimation of glucose,

18, Estimation of glycine.

19, Determination of Acid Value of polymer.

). Determination of lodine Value of polymer.

21, Detsrmination of Rancidity of oil sample.

{I)Separation and identification (any five)

Separation and identification of volatile organic salvent from the mixure
of liquids by distillation method.

Senaration and identification of non- volatile organic solvents from
1 w?mmmpk.ﬁnhm: miethy! abcohel, ethyl aleohol, chloroform, diethyl
ether, carbon tetra chloride, acetone, benzene etc.
3 ion and estimation of & mixture containing ethanol, methanol
and isopropano] using gas chromatograply. )
&  Qualitative analysis of eplum and the estimation of morphine content.
5. Qualitative and quantitative analysis of ganja.
(E) Tdentification of metallic poisons and anions ; :
|. Separation and identification of acidic and neutral volatile poisons fram
urine sample by steam distiflation. Volatile poisons: chioml bydrate, phenol.
2. Separation and identification of some basic volatile poisons from urine sample
by steam distillation method. E.g. amphotamine, nicotine, ephadrine etc.
3, Tdentification of some nﬁug_uép;imw colour/spot/crystalitests As, b,
c Fh-. F'Bq '::'ﬂ', II.'r i el . 5
4 Idt;:?i&ﬁmi:fnltu{m anions by colour/chemical tests; sulphate sulphide,
nitrate, nitrite, carbonate, chioride, bromide, indide, etc.
5. Separation, purification and identification of compounds of temary mixiures
_{three solids) using chemical vests.
INSTRUCTIONS FOR PRACTICALS
Max Marks: 100 Time:¥7 Hmlr.i
The Board of Examiners will constitute of one External Examiner and one
[nterna] Examiner.
M“hmmmpd amid F i Ex-n’tmhm: s ) 20
AYMi & DrEnSIc O EeTUISE -,
E‘B:::Quﬂhﬁwﬁml}sk{m exercize ) =10
{C) Quantitative Analysis{one exercise ) -15
{I¥) Separation and ldentification{one cxercise ) : - 10
{E) ldentification of metallic polsons and anions{one exercise } - ::
%?mﬁ - 10
(H} Scminir =15
BOOKSSUGGESTED POR GROUP“D™
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5 ;‘:’.mﬁlmma Lnstrumental Methods of Chemical Analysis.
: 5 £ Principles of Instrumental Analysis,
= ng Instrumestal Methods of Chemical Arnalysiz
. HE Thomas E'.and Book of Pharmaceutical end Clinical
. easurements and Analysis,
; GI-{ Marrison Trace Analvsis-Physical Methods,
Krishnan ;m !Ii't!rﬂd!.rclim! o Modern Criminal
nvest i
;- Willard, Merrit & Dean ]nma:nt;“-m:ﬂmds of Analysis.
: E_ﬁl Sharma instrumental Methods of Chemical Analysis,
.2 . Tivweri Monograph on Toxicology.
harma JD} Vidhi Vigyan and Vish Vigyan
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