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M.Sc. CHEMISTRY

SEMESTER SCHEME OF EXAMINATION

The maximum marks of cach Semester Examination will be 300 . There
shall be two semesters in one year and four Semesters in all. 11 will be
necessary for a candidate to pass in the Ltheory as well as in the praclical
examination separately.Criteria for pass percenlage and division will be
as per Lhe university policy for Semester Scheme prescribed uniformly
by the umversity.
There will be four papers in each of the four Semesters and | 6 papers in
all. Each paper will nave maximum marks of 5C and examination will be of
3 hours duration. There will be one Practical Examination of 7 hours
duration in one day with maximum of 100 marks in every Semester.
Each theory paper is assigned four hours per week of teaching. Practical
classes are assigned three continuous periods of one hour each per day
{18 hours per week). Seminars are assigned two hours per week which
includes seminar presentation alongwith 1ext submission.
Scheme of examination in Individual Semester and distribution ufmﬂrks
in each paper will be as under :

Curriculum & Scheme of Examination for M.Sc. Chemistry

Semester Number Total Marks

And Paper Nomenclature

semester |
Paper -1 Inorganic Chemistry 50
Paper-11 Reaction Mechanism — | 50
Paper-111 Physical Chemistry —1 30
Paper-IV Computer and Diffraction Methods 50
PaperV Practicals (including Seminar of 15 marks) 100
_ Total 300
Semester |1
Paper V] Coordination Chemistry 50
Paper VII Reaction Mechanism -IT and Stereochemistry 50
PaperVIII.  Physical Chemistry- 1] 50
Paper X Group Theory and Spectroscopy 50
Paper X Practicals (including Seminar of | 5 marks) 100
| Total 300
Semcester 11
Paper XI Spectroscop | 50
Paper XII Photochemistry and Solid State Chemistry 50
Paper XIII  Environmenlal Chemistry 50
Paper XTIV  Chemistry of Life 50
Paper XV Practicals (including seminar of 15 marks) 100
Total 300
Semester I'V
GroupA
Paper XVI A Cﬂnlempnrary Inorganic Chemistry 50
Paper XVIIA Bioinorganic Chemistry _ 50
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Paper XVIILA Advance Co-ordination Chemistry 50
Paper XIX A Inoreanic Polymers 50
200
OR
Group B
Paper XVIB  Organic Synthesis- | 50
Paper XVIIB Organic Synthesis- |1 50
Paper XVII1I1 B Heterocyclic Chemistry 50
Paper XIX B Natural Produets 30
200
OR
GroupC
Paper XVIC  Chemical Dynamics- | 50
Paper XVIIC Chemical Dynamics- [ 50
Paper XVIII C Electrochemistry- I 50
Paper XIXC  Electrochemistry- [ X0
200
OR
GroupD
Paper XVID Forensic Chemistry 50
Paper XVII D Anthropometry and Toxicolog 30
Paper XVII D Methods of lnsirumental Analysis 50
Paper XIX D Instrumental and Biochemical Analysis 50
| 200
Paper XX F{ractu:als {Foreach Group) 100
(tncluding Seminar of 15 marks) Total= 300

Grand Total =1200

M.Sc.CHEMISTRY
SEMESTER-]
' PAPER1-INORGANIC CHEMISTRY
Time: 3 Hours Max. Marks:50
N.u{r: - Paper is divided into three independent units. The question paper is
divided into three parts; Part—-A, Part-B and Par-C. Part A (10 marks) is
compulsory and confains [0 questions (30words each).Each question is of one
mark. Fart-Bl (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 nf'twn_ marks (100 words). Part-C (30 marks) contains six questions, two from
each unit. Candidate is required to attempt three queslions - one from each
Unit. Each question is of ten marks (400 words.).
Unitl

(a) Stereochemistry and Bonding in Main Group Compounds
VSEPR_, Iregular Geometry of molecules. ¢n~pr bonds, Bent rule and energetics
of hybridization, some simple reactions of covalently bonded molecules
(b) Metal Clusters |

Higher boranes, carboranes, metalloboranes and metallocarboranes.

M.D.S.U. Sylinhus / ML.Sc. Chemistry /5

Unit [
Fundamenials of Transition Metal Complexes
Encraey prolile of reaction, reactlivity ol metal complexes, inert and labile
camplexes. kinetic application of valence bond and crystal field theories, kineties
of octaledral substiuntion, acid hydrolysis, [actors affecting acid hydrolyss,
base hydrolysis and conjugate base mechanism direct and indirect evidences
in favour ol conjugate mechanism.

Unit 11
Reaclion Mechanismol Transition Metal Complexes
Analion reaclions, reactions without metal ligand bond cleavage. Subslitution
reactions in squarc planar complexes, the trans cffect, mechanism of the
substilulion reaction. Redox reaction, electron transfer reactions, mechanism
of one electron transfer reactions, inner sphere outer-sphere type reactions.
cross reaclions, Marcus-Hush theory.
Books Suggested -
1. Advanced Inorganic Chemistry, F.A.Collon and Wilkinson. John Wilcy.

2. Inorganic Chemisiry, J.E. Huhey, IHarpes & Row.

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

4. Comprehensive Coordination Chemistry eds., G. Wilkimson, R.D. Gillars
and J_A. McCleverty, Pergamon.

3. Reaclion mechanism, Basalo Pearsen, Academic Press.

PAPERII-REACTION MECHANISV-I
Time: 3 Hours Max. Marks:50
Nele : Paper is divided into three independent units. The question paper 1s
divided inta three parls Part — A, Part-B and Part-C. Part A (10 marks} 1s
compulsory and contains 10 questions (50words each).Each question is of one
mark. Pari-B (10 marks) is compulsory and contains five questions at least onc
from 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 [rom
each unit. Candidate is required to attempl three questions- one from each
Unit. Each question is of ten marks (400 words.).
UnitT

(a} Naturc of Bonding in Organic Molecules

Delocalized chemical bonding, conjugation, cross conjugation,
resonance, hyperconjugation, bonding in fullerenes,tautomerism.

Arcmalicity in benzenoid and non-benzenoid compounds, alternant
and non-alternant hydrocarbons, Huckel's rule, energy level of nt-molecular
orbitals,annulenes, anti aromaticity, homoaromaticity, PMO approach,

Bonds weaker than covalent bonds-addition compounds, Crown
ethers complexes and cryptands, inclusion compounds.
{b) Reaction Mechanism: Structurc and Reactivity

Types of mechanisms, types of reaclions, Lhermodynamic and kinetic
requirements, kinetic and thermodynamic control, Hammond’s postulate, Curtin-

Hammett principle. Potential encrgy diagrams. :
Generation, structure, stability and reactivity of carbocations,
carbanions, free radicals, carbenes and nitrenes. Effect of struciure on
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reaclivity-resonance and [ield eftects, steric effect.the Hammetl&: Tai equation,
linear free encray relationship. , substituent and reaclion constants.

Unit Il '
(a) Aliphatic Nucleophilic substitution

The §, .2, Sy | mixed Syl and 5,2 and SET mechanisim
(b) Aromatic Nucleophilic Substitution
The ArS, 1, ArS 2, benzyne and Spy! mechanism. Reactivily-elfect

of substrate structure, leaving group and attacking nucleophile. The Von
Richter, Sommelet-Hauser and Smiles rearangemenls.

(c) Aliphatic Electrophilic Substitution.

Bimolecular mechanism-S.2 and Sgi- The S_ mechanism, electrophilic
substitution accompanied by dnubﬁ: bond shifts, Eﬁ"ecl of substrates, leaving
group and the solvent polarity on the reactivily.

(d) Aromatic Efectrophilic Substitution

The arentum ion mechanism, orientation and reaclivity, energy profile
diagrams. The ortho/para ratio, ipso attack, oricntation in other ring system.
quantitative treatment of reactivity in substrates and electrophiles, Diazonium
coupling, Vilsmeier reaction, Gallermann-kach reaction.

. UNIT-1I
rree Radical Reactions ,

Types of free radical reactions, free radical substitution mechanism,
mechanism at an aromatic substrate, ne;j ghbouring group assislance. Reactivity
for aliphatic and aromatic substrates at a brid gehead. Reactivity in the attacking,
radicals. The effect of solvent on reactivity,

Allylic halogenations (NBS), oxidation of'a Idehydes to carboxylic acids,

auto-oxidation, coupling of alkynes and arylation of aromatic compounds by

diazonium salls, Sandmeyer reaction. Free radical rearrangement, Hunsdiecker
Reaction |

Books Suggested

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

Advanced Organic Chemistry, F.A, Carey and R.J, Sundberg, Plenum.,

A guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman

Structure and Mechanism in Organic Chemistry, C.K. Ingold Cornell

University Press.

Organic Chemistry, T.R. Morrison and RN, Bovd, Prentice-i1all
Modemn Organic Reactions, H.0. Housee, Benjamin.

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

8. Pericyclic Reactions S.M. Mukherji, Macmillan, India. |
9. Reaction Mechanism in Organic Che mistry, S.M. Muklierji and S.P. Singh, Macmillan.
10. Stereochemistry of Qrganic Compounds, D, Nasipuri, New Age International.

Il. Stereochemistry of Orpanic Com pounds, P.S. New Age International.
[2. Quantum Chemistry by Zimmerman Academic Press.

PAPER lII-PHYSICALCHEMISTRY-[
Time: 3 Hours T Jmew 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

e
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compulsory and conlains 10 questions (50words e_a-::h).Fiach qt!es.llﬂrl‘ullsﬂzi‘a::z
mark. Part-B {10 marks) is compulsory and comains five qu_estlmés al stane
[rom cach unit. Candidale js required 1o attempt ail hw_zque:s.lmnb. Each qu Hon
is of two marks (100 words), Parl-C (30 marks) contains six questons Ew!u L]ID't
cach unit. Candidate is required 10 attempl three questions one from cach Unit.

Each question is of ten marks (400 words.).
Unitl
anlum Chemist _ _ | |
() Qu Schrodinger e?lrualiun to some model systems viz., hanmonic oscillator,
the rigid rotor, hydrogen atom. Applications of variation method and

perturbalion theory Lo the helium alom.

Molecular Orbital Theory _ ,
R Eri{uckcl theory of conjugated systems, bond order and charge density

calculations. Applicalions 1o clhylene, butadiene, cyclopropeny! radical,

cvclobutadicne eic.
4 Unitll

odynamics | | |
EEEE.;]pt {fl' fugacily and determination qf [ugacity. ND[’J-IdE.Eli 5}*ste];115h, E:n.:ﬁsesl
functions for non-ideal solutions, Activity, Activity coeflicient,De )’L’; Lttf: :
theory for activity coelTicient for electralylic snlluuu_n; delerTmalmnin tactlh?ug
and activity coellicient; ionic strenglh. Application of phase ruie to
componcnt syslem — acetic acid + chlqruﬁ:rm + walter.

- UnitllE
i 1iCs _

A-Chemgzh?sjit??hlcgry ol reaclion rates, steric factor, _acu_vatesi_ cm_uplaﬁ
theory, ionic reactions, kinetic salt e[fects, sleady state klI-IE.tIC;S, Llnﬁgﬁiggl
thermodynamic control of reactions, methods of determining mec .
HEREE EDﬁ;ﬂzlmic chain (hydrogen-bromine reactions, pyrn!gsmlug
acelaldehyde, decomposition nl"et_hane), photochemical (hydmgi:fq- lm?s:r;f
reaction), acid base catalysis, kinelics of enzyme reactions, genera lcaluli o
fast reactions, study of fast reactions by flow method, ﬂash_p:uln -i:- Yy -.l_n:l
dynamics of unimolecular reactions (Lindemann theory,Hinshelwo

modifications).

Books Suggesied : _

Phystcal Chemistry, P.W. Atkins, ELBS _

lnl::ut:luctiun to Quantum Chemistry, A.K.. Chandra, Tata McGraw Hill.

Quantum Chemistry, Ira N. Levine, Prentice Hall.

Coulson’s Valance, R Mc}‘f’leenﬁELéBS -

Chemical Kinetics, K.J.Laidler, MacGraw-Hli | '

K inetics and Mechanism of Chemical Transformations, J. Rajaram and J.

Kuriacose,McMillan. | |

Micelles, Theoretical and Applied Aspects, V.Morol, Plem_Jrn. .

Modern Electrochemistry Vol.l and Vol.1l J.0O.M. Bockris and A.K.N.

Reddy, Plenum. _ _ |

9. In'lmguclinn lo Polymer Science, V.R. Gowarikar, N.V. Vishwanathan and
J. Sridhar, Wiley Easterm.

10. Phase Rule by Bowden.

1. Phase Rule by Y.K. Gupla.
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PAPER - IV COMPUTER AND DIFFRACTION METIHODS
Time: 3 Hours Max. Marks: 50
Note : Paper is divided into three incdlependent vnils, T he question paperis divided into
three parts Part - A, Part-B and Part-C. Part A (10 nirarhs) 15 compulsory and contains
[0 questions {(30wordy cach).Each question {s ol ene  mark. Part-3 (10 marks) is
compuisory and contains five questions at least one from each unig Candidate iy
required to attenipt all five questions, Each questiott is of twa marks { 100 words). Pant-
C (30 marks) comains six questions (wo [rom each unil, Candidate is required 1o
allempt Lhree questions one from cach Unit.  Fucly question is of ten marks (400
words.), '

Unit [

(a)} Introduction to Computers and Computing
Basic structure and lunclioning of compulers with a PC as an 1llustrative example.
Memory. /O devices, Secondary Storage, Computer language. Operaling svstems
wilth DOS as an cxample, Introduction 1o UNIX and WINDGWS, Dala Processing,
principles of programming. Algorithms and flow-charls.
(b) Computer Programming i C
Overview of C. Conslants, Varjable and dala types, Gperators and expressian, Managing
inpul and culpur operators, Decision making and branching, IF statement. 1F,,. ELSE
statemenl, GO TO statement, Decision Making and l.ooping, WHILE stalcment, DO
slalement and FOR Slatement, Jumps in loop,

Unit-11
{7} Programming in Chemistry
Development of small compuler codes invoelving simple formul
Yander waals equation, litration, kinelics, radiouctive decay.
enerpy and jonic radii from experimental dala,
(b) Eleciron Diffraction
Scallering talensity vs. scallering angle, Wierl equation. measurement technigue.

clucidation of structure of simple gns phase molecules, Low energy clectron difTfraction
and structure of surfaces.

(c) Neutron diffraction

Scaltering of neutrons by salids and |

Elucidation of structure of magaetically ordered unit cell,
Unit- 111

ite in chemistry, such ns
Evaluation of lattice

X-ray Dilfraction

Debye-Scherrer method of X-ray siructoral analysis of crysial, index reflections,

tdentification of unit cells from systematic absences in diffraction patrern. Structure of

simple ladices nnd X-ray intensitics, structural factor and jis relalion lo intensity and

clectren density, phase problem. Description of the procedure for an X-ray slruclure

analysis, abselute configuration of molecules. Ramchundran diagram.

Books Suggested

I.  Modem Spectroscopy, 1.M. John Wiley.

2, Applied Eleciron Speciroscopy for chemical Analysis Ed. . Windawi and I L.
No, Wiley Interscience, .

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

Basic Principles of Speclroseopy, R, Chang, McGraw Hill

Programming inAnsiC-L. Balagursamy

Compilers in chemistry - K.V, Raman

G"‘-'U'l:D-LrJ

quids, magnetic scallering, measurementl lechniques,
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PAPERY -PRACTICALS
Time : 07 Hours

ANIC
A INDR{:’REFAR&TIDNS (At least seven prepurations)

ris(thivurca)ecopper (11} suiphale.
E; g:ir:-{::lc:t}ussiu;:n lgi:::nxulalc.cliaquachmn'.m:: (1 Iit]}]
(3} Sodium Diamminelctralhmr::.'nalnchrumalc E[[}L
{4) Trans-polussium din:-:ulalequua:hruma}c {
(5) Potassium Trioxalatoferrate (§11) hydi:i:]lLd "
{6) Potassium trioxalato chromate {[11) trihydra

' lue.

E;; Ezf;ﬁ;ilicmhnlt (111 hexanitrocobaliate (111).
(9) Di:hlﬂridubislp}'ridinﬂ}cubﬂ!l (11).
(1) I-lexnrnrninﬂr]liril-:le (.II) clh;uir:izl -

‘ is{dimecthyleglyoximalo)n :
H%;%‘::Elf'ﬂmminici:pcr (I[) sulphalc monohydrale
(13) Mercury Letrathiocyanatocoballate (11}

(14} Cis|Co{trien){NO_),JCL.H,O
B. ORGANIC .

Ixtures)
ATIVE ANALYSIS (At lenst seveft _ . »
@ QSE;a;lIiEn purification and identification of compounds of binary mixiure (b

ivati : possible.
solids) by watcr, cther, NaHCO, and NaOH.Preparc derivative(s) where possible
(b) QUANTITATIVE ANALYSIS [A? lenst Mve)
(i} Estimate amincs by acetylation ]'ncthud. ;
{ii) Estimale phenols using Hﬂﬂlj‘lﬂllllﬂn mellhu ,
] ' e.
iii} Determine lodine Value of an oil samp .
E::.r; Determine Saponification Value of a fat or oil sample.
(v} Determine Saponification u:quwalepl of an ester
(vi} Determine Acid Value of afat or otl sﬂrlnple
i1 ' ili ' il sample.
vii} Determine Aniline Point ol un ol | | -
Eui:?} Determine the number of hydroxyl groups in an oTgarlic compa
acetylation method, | | —
(ix) Determine the neutralization equivalent of the ngEneﬁ;];nw
C.PHYSICAL CHEMISTRY (Perform at least seven Exp:::elnciw N
1 | Dutermination of the elicel of change of temperaturc on 1
drolysis of an ester. _ | eallivdi 88
2. ]]?J}::lr:m::'inﬂliun of Lhe effect of change of concentralton of reaciants an
the velocity constant of hydrolysis of an ester _ hydroly-
3 D:lerminnﬁun of the cflect of lonic strength on the velocity conslant ol Iy

is of an ester N _ —_—
4 Eetenninalinn of strength of strong acid in g/L conductometricallyby

! o id | 1 ilralin
5 E:::::::Linu%iﬂn ol strength of strong ocid in g/L conductometrically by ¢ E

with weak base,

Max Marks-100

i ' itrating, with
6. Determ:nation of strength of weak acid in g/L. conductometrically by titraling,
| ¥ ' itrating with
7 Sﬂﬁzﬁn‘?iliun of strength of weak acid in g/L conductometrically by ttrating
weak base.
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8. Delermination of strength of strong and weak acid in g/L in a given mixiure
canduclemetrically by titraling against a strong base,

9. Determination ol strength of strong and weak acid in g/l. in a given mixlure
conductomeirically by titraling against a weak base. :

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

11. To {ind the relative and absolute viscosity of given liquid al room lemperature
using Ostwald’s Viscomeler.

12, To determine the composition of the given mixture consisting of two miscible
liquids A and B by viscosity measuremenl.

13. To determine the parachor of carbon and hydragen atems by drop weight method
using stalagmormeter !

Books Suggesied : ,

l. Vagel's Textbaok ol Quantitative Analysis, revised. ). Basscti. R.C. Denney, GIL
Je(Tery nnd J. Mendham, EIBS.

2. Synthesis and Characterization of Inorganic Compounds. W.L. Joily, Prentice Hall.

Experiments and Techniques in Organic Chemistey. D.Pasl. C.Johnson and M.

Miller, Prentice Hall. |

Macroseale and Microscale Organic Experiments. K.L. Williamson, D.C. Health,

Systemaiic Qualitative<Organic Analysis, 1. Mideleton, Adward Amold.

Handbook of Organic Analysis-Qualilative and Quantitative, H. Clark, Adward Amaold.

Vopel's Textbook of Practical Organic Chiemistry, A.R. Talchell John Wiley.

I’ractical Physical Chemistry, A.-M. James and [L.E. Prichard. Longman.

Findley's Practical Physical Chemisiry, B.P. Levit, Longman.

10. Experiments in Physical Chemistry, R.C. Das and B. Behera. Tata MeGraw Hill.

INSTRUCTICNS FOR PRACTICALS

Max Marks: 100 Time:07 Hours
The Board ol Examiners will constitule of ane External IZxaminer and one Internal

[N

R

EExaminer.
Marks

(A) [norganic

Inorganic Preparations - 15

{B) Orgonic

(n) Qualitative Analysis - 158

(b} Quantilative Analysis . _15

{C} Physical '

I. One experiment is to be performed % - 20

(D) Yiva . - 10

(E) Record _ 40

(F) Seminar - 15
| Grand Total a0a 100

M.Sc.CHEMISTRY
SEMESTER-II
PAPER VI-COORDINATION CHEMISTRY

Time: 3 Hours Max. Marks:50
Note : Paper is divided'into three independent units. The question paper 1S
divided into three parts Part — A, Part-B and Part-C. Part A (10 marks) is

M.D.S.U. Sypltabus /M.Sc. Chemistry /11

compulsory and contains 10 questions (50words each).Each question is of one
mark, Part-B (10 marks) is compulsory and conlains five questions at least onc
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 question is of ten marks (400 words.).
Unitl

(a) Metal-Ligand Equilibria in Solution

Stepwise and overall formation constants and itheir interaction, trends
in stepwise conslants, factors affecting the stability of metal comiplexes with
reference to the nature of metal ion and ligand, chelate effect and 1is
thermodynamic origin, determination of binary formation constants by pH-
metry and spectrophotometry.
(b) Metal Ligand Bonding
Limitation of crystal ficld theory, molecular orbital theory, oclahedral, lerrahedral
and square planar complexes, x-bonding-and molecular orbital theory

Unit 1l

Electronic Specira and Magnetic Properiics of Transition Metal Complexcs

Spectroscopic ground slate, correlation, Orgel and Tanabe-Sugano
diagrams for transition metal complexes (d'-d’states). Calculations of Dq.B
antd P parameters, charge (ransfer specira, anomalous magnetic moments.
magnetic exchange coupling and spin crossover.,

Unitlll

M ectal n-Complexes.
Metal carbonvls, structure and bonding. Vibrational spectra of metal carbonyls
lor bonding and structural elucidation, important reactions of metal carbonyls;
preparation, bonding, structure and important reactions of transition metal
nitrosyl, dinitrogen and dioxygen complexes; tertiary phospiiine as ligand.
Books Suggested
Advanced Inorganic Chemistry, F.A.Cotton and Wilkinson. John Wiley.
Inorganic Chemistry, J.E. Huhey, Harpes & Row.
Chemistry of the Elements, N.N. Greenwood and A. Eamnshow, [Pereamon.
Inorganic Electrenic Speciroscopy, A.B.P. Lever, Elsevier.
Magnetochemistry, R.L. Carlin, Springer Verlag.
Comprehensive Coordination Chemisiry eds., G Wilkinson, R.D. Gillars
and J.A. McCleverly, Pergamon,
g Reaction mechanism, Basalo Pearson, Academic Press.
PAPER VII-REACTION MECHANISM- [IAND STEREQCHEMIESTRY
Time: 3 Hours Max. Marks: 50
Note : Paper is divided into three independent units. The question paper 1s
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) is compulsory and contains five questions al least onc
from each unit, Candidate is required 1o attempt all five questions. Each question
i of two marks {100 words). Part-C (30 marks) contains six questions two from
cach unit. Candidate is required to attempt three questions- one from each

N PA B L)
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Unit. Each question is of ten marks (400 words. ).
Unitl
a) Addition to Carbon-Hetero Multiple Bonds

Mechanism of metal hydride reduction of saturated and unsaturated
carbony 1 compounds, acids, esters and nitriles. Addition of Grignard reagents,
oraanozinc and organolithium reagents to carbonyl and unsaturated carbonyl
compounds. Wiltig reaction.

Mechanism of condensation reaction involving enolates-Aldol, Knoevenagel.
Claisen, Mannich, Benzoin, Perkin and Stobbe reactions.Hydrolysis of esters
and amides, ammonolysis of esters.

b) Addition io Carbon-Carbon Multiple Bonds

Mechanism and stereochemical aspects of addition reactions
involving tlectrophiles, nucleophiles and [ree radicals, regio-and chemo-
selectivity, orientation and reactivity.

Addition to cyclopropane ring. Hydrogenation of double and triple
bonds, hydrogenation of aromatic rings. Hydroboration. Michael reaction.
Sharpless asymmelric epoxidation. |
. Unit Il
(a) Stercochemisiry
Elements of symmetry, chirality, molecules with more than one cliral centre,
threo and erythro isomers, methods of resolution, optical purity, enantiotopic
and diastereotopic atoms,groups and faces,stereospecific ard stereroselective
synthesis .Asymmetric synthesis. Optical aclivity in the absence of chiral
carbon (biphenyls, allenes and spiranes), chirality due to helical shape.

Stereochemistry of the compounds containing nitrogen, sulphur and
phosphorus.

(b) Conformational analysis of cycloalkanes, decalins, effect of conformation
on reactivity, conformation of sugars, steric strain due o unavoidable crowding.
Unit 11

Pericyclic Reactions

Molecular orbital symmetry, Frontier orbitals of ethylenc, 1,3-
butadiene, | ,3,5-hexatriene and allyl system. Classification of peri¢yclic reaclion.
Woodward-Hoffmann correlation diagrams. FMO and PMO approach
Electrocyclic reactions- conrotatory and disrotatory motions, 4n, 4n+2 and allyl
systems. Cycloadditions-antarafacial and suprafactal additions, 4n, 4n+2
systems, 242 addition of ketenes, 1,3 dipolar cycloaddition and cheleotropic
rcactions.

Sigmatropic rearrangements-suprafacial and antarafacial shifis of H
siematropic shifts involving carbon moieties, 3,3-and 3,5-sigmatropic rear-
rangements. Claisen, Cope and aza-Cope rearrangements, Ene reaction.
Books Suggested:

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

2. Advance Organic Chemisiry, F.A. Carey and R.J. Sundberg, Plenum.

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

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

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

University Press. '
3 Organic Chemistry, T.R. Morrison and R.N. Boyd. Prentice-Hall -

b. Modern Organic Reactions. FH.O, Houzee, Benjamin.

8 Pringiples of Organic Synthesis, R.O.C, Norman and J.M. Coxon. Blackie
Academic & Prolesional.

8. Pericyclic Reactions S-M. Mukherji. Macmillan, India. _

9 Reaction Mechanism in Organic Chemistry. S.M, Mukberji and 8.P. Singh,
Macmillan. :

1. Stereochemistry of Organtic Compounds. D. Nasipuri, New Age Inlernational.

11. Stcrochemistey of Organic Compounds, P.5, Kalsi New Age [emalional,

12, Quantumn Chemistry by Zimmerman Academic Press.

PAPER VI -PHYSICALCHEMISTRY -1
Time: 3 Hours Nax. Marks:50
Note : Paper is divided into three independent units. The question paper is divided inlo
three parts Parl — A, Part-B and Pan-C. Parl A (10 marks) is compulsory and contuams
10 questions {30words cach).tach question is of one mark. PPar-B {10 marks) is
compulsory and conlains [ive questions at leas! one [rom each vnil. Candidate is
required to atempi all five questions. Tach question is ol two marks {100 words). Part-
(' (30 marks) conlains six questions rwo from each unit. Candidate 1s required Lo
atlempi three questions- one {rom each Unit. Each question is ol ten marks (400
words.).
Unit ]

Elecirochemisiry

Electrochemistry ol solutions, Debye-!luckel-Onsager ireatment and 1S
extension. jon solvent interactions, Debye-[uckel-Bjerrum model. Thermodynanics
ofclectrified interlace equations. metheds ol determination. Semiconductor interlaces-
theory ol double layer al semiconductar, clectrolyle solution inlerlaces, struciure of
double layer interfaces, Efleet ol light a1 sermconductor solulion interlace,
Overpotentials, exchange current density. derivaiion of Butler-Volmer equation, Tafid
I*lol.
Polurography theory, 1lkovic equation; hall wave polcntial and s signilicance,
Corrosian — Types, mechanism and inhibilion. '

Unit 11

Surface Chemistry
(n) Adsorption

Pressure dilTerence across curved surface (LLaplace equabion). vapour pressure
ol droplets (Kelvin cquation). Gilbs adsorption isotherm, estimation ol surlace areu
(BT equation without derivatian). mechanism ol surface catalylic reactions,
(b) Micelles

Surinee active agents, classificaion of surlace aclive agents. micellization.
hydrophobic interaction, critical miceltar concentration {CMC). [actors aBeeung the
CMC ol surfaclants, counter ion binding lw micelles, thennodynamics ot micellization.
soluhilization. micro cmulsion. reverse micelles, '
(c) Mncramolecules
I:{ectrically conducting. lire ot heut resislanl. liguid crysial polymers

UNIT 1L
Stalisticnl Mechanics

(A} Statistical Mechanics
Concepl of distribution. (hermodynamic prehability and most prohable
distribution. Ensemble averaging, postulate of ensemble and averaging.Canenical. grand
canenicil and micro canonical ensembles.
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{b)Statistical Thermodynamics value. Isotrapic and anisotropic hyperfine coupling conslants. spin Flamilionian. QIR
Partitjon [unctions-translational. rotational, vibrational and clectronic partition func- densities and MeConnell relationship, measurement techniques, spin polarization (or
lions, caleulation of thermodynamic properties in terms of partition functions. Appli- atoms and transition metal ions. spin-orbil coupling and significance of g-tensors,
calions of pariition lunctions.Chemicilequilibria and equilibrium constant in terms of application 1o transition metal complexes (having one unpaired electron) including
partition lunctions :

- biological systems and Lo inorganic [ree radicals such as PH, F, und [BL4,].
{ ¢)Quantum Mechanics Buuk% Suggested 1

F:L"I'[l‘l..i-Dil.'i'Il‘..‘i slatistics, Bose-Linstein statisties-distribution law and applicativs Lo he- |, Modem Spectroscopy. )0, John Wiley.
lium in brief, 2. Applied Electron Spectroscopy for chentical Analysis Ed. 11 Winduaw
Books Suggested : and F.L. No. Wiley [nlerscience,

1. Physical ph::mistr}'. B.W, mkinS_. ELBS 3. NMIL NOR, EPR and Mossbauer Spectroscopy in Inorgamc Chemistry, RV,
2. Introduction to Quantum Chemistry, A K. Chandra. Tata MceGraw Hill. Parish. Ellis Harwood.

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

4. Physical Melhods in Chemisiry R.S. Drage. Saunders College.
L!. l'_:,‘nulsn.:m’s "ﬁ.*'_alnqcc, R McWeeny. ELBS 5. Chemical Application of Gr{:Ep Thcur}',gF.A. Cotion.
3, (,_lu:l_nll:a] Kinetics, K.J.Laidler, MacGraw-Hill 6. Introduction 1o Molecular Spectroscopy. R. Chanp. McGrnw Lhill
0, Ktqclrcsand Mechanism of Chemical Iranslonnations, J, Rajaraman and J, Kuriacoose, McMillan. "7 Rasic IPrinciples ol Spectrascapy, R. Chang. McCGraw Hill
7. Micelles, Theorelical and Applied Aspects. V.Moroi, Plenum. 8. Introduction ol Pholoclectron Speciroscopy. P.K. Ghosh, John Wiley.
8: Mademn l_iluclmchcmisu}f Val.l and Vol.fl 1.OM. Bockris and A KN, Reddy, Plenum, ¢, Intraduction to Magnetic Resonance., A Carringlon and A.[D. Carrington andl AT,
2. Introduction (o Polymer Science, V.R, Gowarikar. N.V. Vishwanathan and J, Sridhar. Maclachalan, Harper & Raw.
Witey Easterm. PAPER X-PRACTICALS
10. Phase Rule by Bowden. Time : 07 lours Max Mnarks-100
1. Phase Rule by Y.K. Gupta. A. INORGANIC
» PAPERIX - GROUPTHEQRY AND SPECTROSCOPY Separation and delerminalion of tbwo metal ions involving volumetric and pravimelric
Time: 3 Hours hMax. Marks:50 melhods. '
Note : Paper is divided into three independent units. ‘The question paper is divided intw Bolh Gravimetrically ;Cu-Ni. Ag-Zn. Fe-Ni, Ag-Ni,Cu-kip {Al least any 1w 0)
ihn:a.:.parls PPar -- A, Par-13 and Par-C. Part A { 10 marks) is compuisery and containg 10 Rotl '\,fu]umc[rin:nl]:,; :Ca-Zn, Ca-Mg. Zn-Mg (Any 1wo)
questions {S{wards each).Each question isof'ene mark, Par-B (10 marks) is compulsory One Gravimetrically and one volumetrically : Ba-Cu. Ap-CuNi-Mg.Ph-Cu. Fe-Cu, Ni-
f and conlains five questions at least one from each unil. Candidate is required (o atlempt Cu (AL least any Lhree) |
n_II [ive ql.lmsliun:-'.. Euch questien 15 of two marks (100 words). Part-C (30 murks) contains B.ORGANIC
! SIX questions Lwo from cach unil. Candidate is required to atlempt three questions- one {n)ORGANIC SYNTHESIS (At least scven synthesis)
Irom each Unit. Each question is often marks (400 words.), (iYAcctylalion: Acetylation ol salicylic acid using acetyl chloride (i) Oxidation: Adipic
CUnin @ acid by chromic acid oxidation of cyclohexanol. (iif) Aldol condensation: Dibenzal
: (1) Symmetry and Group Theory in Chemistry acelone Irom benzaldehyde. (iv) Sandmeyer reaction: p-chloretoluene from p-lolui-
ngmclr}' clements and symmietry operation. definitions of group. sub- dine. (v) Cannizzaro reaclion: 4-chlorobenzaldehydeor benzaldehydeas subsirate. (v}
group. relation between orders of a finite greup and its subproup Conjupacy relalion Prepare p-nitrvacetanilide (vii) Preparc p-bromoacclanilide (viii} Benzoviation ol

and classes. Point symmelry proup.

pheno! (ix) Benzoylation olaniline {x} Benzoylation of glycinc (xt) Aromatic Electro-
(b} Ramnn Speetroscopy

philic substitutions: Synthesis of p-nitroaniline  (xii) Aremalic Electrophilic

. Classical ind quantum theories of Raman efect. Pure rotational, vibrational and subslitttions:Synihesis ol p-broamoaniline (xiii) Oxidation : Phenanthroquinine from:
vibralional-rolational Raman specira, selection rules, mutual exclusion principle, lResonance, shenanthirene #{xi\f) Diazatization and coupling reaction (xv) Methyl orange [rom
Ramin speciroscopy. cohwrent anti Slokes Raman spectroscopy (CARS). sulphanilic acid and dimethylaniline {xvi) Benzene azo-f-naphthol (rom aniline and [i-
Unit [1 naphthol {xvii) Sulphonation: Sulphanilic acid Irom aniline (xviii) Prepare
(n) Molecular spectroscopy methylsalicylate (oil of winlergreen)
t.nergy levels, molecular orbitals. vibrational trinsitions, vibration progression awul geomelry {h]Q-UANTITATWE ANALYSIS (At least live) .
ut'll_n: exciled states, Frunck-Condon Principle, electronic spectra ol pols iiomic melecules, (i) Determine Dissolved Oxyeen{ DO Jof a water sample,
H_""i‘i'ﬂ“ spectre radiative and non-radialive decay. nternal conversion, spectra of IRnsiton (i) Delermine Chemical iji'gt:n Demand {COD) ol a witler saumple.
metal complexes, charge-transfer spectra. (iii} Determine Biological or Biochemical Oxygen Demand (301 ala
(b) Photeclectron Spectroscopy water sample, =
Basic principles: photo-clectric effect. ionization provess, Koupman's theoren, {iv) Estimate paracetamaltitrimetrically.
Photuclectron spectra of simple malecules, ESCA. Chemical inlermation fram ESCA. (v} stimmie ascorbie acid lilrim::iriu:uily.
Auger eleclran spectroscopy-basic idea. (vi) Estimate aspirin titrimetrically.
Phatoucouslic Spectroscapy:, Basic principle of photoacousiic spectroseopy {PAS), (Vi) listimate sulpha drug viteimerrically
- PAS-gises and condensed systems, chemical and surlace applications. (Vi) Determine Fe in vitamins fablets/powder spectraphotometrically
i : Unit11] (i) Cstimute antines using bromate bromide mixture
; Electron Spin Resonance Spectroscopy (%) Zslimate phenol using bromate bromide mixture

F 0 Basic principles. zero lMekl splitting and Kramer's degeneracy, factors alecting the o™ (xi)

lzstimate formaldehvde

T
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C.PHYSICAL CHEMISTRY(Perform al lenst seven cxpurinmn_ls_}

|.  To construcl the phase diagram for (hree compunent sysiemconlaining alhanul,

benzene and waler ‘ | _ - .

Determine the velogity canstant and order of reaction of saponificition ol ethyl

acelate by sodium hydroxide conductometrically 5 _ _

3. Deternrination ol strengihs ol halides in a misture (KBr. K1 KCI) patentiometn-
cilly . o | s

1. Delermine the strength of strong acid by tiration agiunst a strong, base using a
polentiomeler/pll meter. _ o _ L

5. Determine the sirength of strong acid by litration against o weak base using i
puotentivmeler/pll meier. o _ _

6. Determine the strength  of weak acid by titration agamst a weak base using a
potentiometer/pH meter, _ o _ L

7. Determine the strength of weak acid by titration against a weak base using
polentiometer/pld meter. _ o ' .

8 Determine the strength ol strong acid and weak acid w2 misuire ol [1CI any
C11.COQH by litration againsl a strong base using 2 potentiometer/pll meter.

9 Perfonm Acid-base titralion in a non-aqueous medin using & pi meter and deler-
mine strength of acid, ‘ o 1

10, Determine partition coelTicient ol benzoic acid berween wisier and benzene

11, Determine partition coelficient ol todine belween waler and carbon l_etmchlmul-:

12, Study the complex lormation between copper sulphate E]I'Il! ammuni _

13 Siudv and determine the equilibrium constant of reaction ol odine and potagsium
iodide to form polassiwm tritodide _ .

14, Determine e concentration of amino acid spcclmphulumul;ul:nII:.'_ 1 o

15. Study the adsorption ol'acetic acid on charcoal andd prove the validity ol Freundlieh’™s
adsorption 1solherm and Langmuic's adsorplion isotherm _

16, Studsy the kinetics ol reaction between potassium jodide and potassium persulphaie
at cqual concentrations S . ‘

17, Study the kinetics ol'seaction hetween potassium iodhde and potissium persulphate
at unegual concentrations o _ o

12 Siudy the kinetics of reaction between potassium iodide ind potissiam persulphite
al comparable concentrations N _ _ o

19 Determine the solubility and solubility product of spuringly soluble salis (eg
PRS0, . BaSC, ) conductometncally |

20, Delermine lhﬂ:ﬂsiciiy ol oreanic acids conductometricaliy.

INSTRUCTIONS FOR PRACTICALS N —_—

Alax Marks: 100 _ . . 1 Ilm_...l} nure: -

The Board of Examiners will constitute ol one External Exanner and o fnterna

[Examiner.

2

Marlks

{A)norganic . _ _
Separation and determinaiion oltwn metals invelving solumeine - 20
and pravimetric methods.
{B)Orpanic
() Organic Synthesis - 10 s
{h) Quantilative Analysis - k5
(C) Physical _ =
1. Onc caperiment is 1o be performed - t
{D] Yiva j 0
(E) Record -
{F) Seminar I{H:]

Grand Total
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M.Sc. CHEMISTRY
SEMESTERIIL
PAPER X[-SPECTROSCQOPY

Time: 3 Hours Max. Marks:5(0

Note : Paper is divided inlo three independent units. The question paper is
divided inlo (hree parts Parl — A, Par-B and Part-C. Part A (10 marks) is
conmpulsory and comains 10 guestions (30words each).Each question is ol one
marl:. Par-B {10 marks) is compulsory and contains five questions al lcasl one
from each unil. Candidate is required to attempt all live questions. Each question

15 ol two marks (1 00 words). Par(-C (30 marks) contains six questions two lrom
each unil. Candidate is required to attempt three queslions one from each Unit,
Each question is ol ten marks (400 words.).
UNIT
13C NMR Spectroscopy
Difficultics and solution for recording. '*C- NMR spectra recording of 1C
NMR spectra scale solvent signals and heir positions, multiplicity, °C-'H
coupling constanl- proton coupled and decoupled ''C spectra broad bands
decoupling off resonance technique. Chemical shifis in '*C spectra- calculation
i internal and lerminal subslituted compounds, aromaltic compounds. Use of
13C speetra in dilferentiating in primary, secondary and terliary carbons by
Depl-45, Dept-20, dept-1355 Speclra.
‘D NMR Speclroscopy: Theory and Principles of "D NMR Spectroscopy.
Interpretation of '‘H-'HCOSY, 'H-"*C Hector, HMQC,HMBC. [nadequatc
Specira.
UNIT-II
iYlass Speclroscopy
Introduction. ion production- El, Cl, FD and FAB, factors affecting
(ragmentation. ion analysis abundance, Mass speclral [ragmentation of organic
compounds, coramon lunclional groups, molecular 1on peak, metastable peak,
Mc Lallerly rearrangement. Nitrogen rule. High resolution mass speclromelry.
Examples of mass speciral fragmenlalion of organic compounds with respect
lo their structure determination.
UNIT-111
Applications ol speclroscopy
UV- Visible, IR, '"FHENMR, '“C NMR, MASS-interprelation of commion oreanic
compounds,
Books Suggested :
| Infrared and Raman Spectra: Inorganic and Coordination Compounds, K,
Nakamato, Wiley.
[nerganic Electronic Spectroscopy, A.P.B. Lever, Elsevier.
J. NMR, NQR, EPR and Mossbauer Spectroscopy in Inorganic Chemistin,
[L. V. Parish, &1lis Flenvood.

. Praclical NMR Spectroscupy, M.L. Martin. 1.J. Delpeuch and €.J. Martin,
[Hevden.

2
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5. Spectrometric idemification of Organic Compounds. R.M. Silversiein, G

Bassler and T.C. Morrill, John Wiley.

6 Introduction to NMR Spectroscopy, R.J. Abraham, J.Fisher and P. Lollus.
Wiley. -

7. Application of Spectroscopy of organic Compounds, J.R. Dycr, Prentice Hall.

8. Spectroscopic Methods in Organic Chemistry, D.H. Williams, 1, Fleming
Tata McGraw Hill.

' PAPER X1l -PHOTOCHEMISTRY AND SOLID STATE CHEMISTRY
Time: 3 Hours Wax. Marks:50
Nate : Paper is divided into three independent units. The question paper is
divided into thrée parts Part — A, Part-B and Part-C. Pan A {10 marks) is
compuisory and contains 10 guestions (50words 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) coniains six queslions two from
each unit. Candidate is required to attempt three queslions one from each Unit.
Each question is often marks (400 words.). '
UNIT-I

Electronic Propertics and Band Theory

Metals, Insulators and semiconductors. electronic structure ol solids-band
theory. Band structure ol metals. nsulators and setniconductors. Intrinsic and
extrinsic semiconduciors, doping semiconductors, p-n Junction.

Super conductors-Definition types and BCS theory

Oplical properties-optical refleclance. photoconduction-photoelectric effects.
Magnelic Properties-Classification of materials -magnetic domains, hysteresis.

UNIT-11
(2) Photochemical Reactions
" Interaction of electromagnetic radiation with matter, Lype of excitations.

fate of excited molecule, quantum yield, transfer of excitation energy,
aclinomelry.

(b) Determination of Reaction Mechanism
Classification, rate constants. and life time of rcactive energy slale-

determination of rate constants of reactions.” Effect of light intensity on the
rale of photochemical reactions. Type of pholochemical reactions-photo-
dissociation, gas-phase photolysis.

(c) Photochemistry of Alkenes.
Infermolecular reactions of the olefinic bond-geomctrical isomerisn,

eyclisalion reactions, rearrangement of |, 4- and 1, 5-dienes,
UNIT-I111

{a) Photochemistry of Carbonyl Compounds

Intramolecularveactions of the carbonyl compounds- saturaled, cyclic and
acyclic, p.y-unsaturated and o, B-unsaturated compounds . cvelohexadicnones.
intermolecular cycloaddition reactions-dimcrisation and oxelane lormation.
(b) Photochemistry of Aromatic Compounds

Isomerisations, additions and substitutions.
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(¢} Miscellaneous Photochemical Reactions

Photo-Fries reactions of anilides. Photo-Fries rearrangement,
Barton reaction. Singlet molecular oxygen reactions. Photochemical formation
of smog. Photo degradation of polymers. Pholochemistry of vision
Books Suggested: ) ‘

1. Structural Methods in Inorganic Chemistry, E.A.V. Ebsworth
Rankin and S. Cradeck, EIBS. UL OSTONINY Povtihi.

2. Progress in Inorganic Chemistry vol., 8® ed., F.A. Cotton, vol. 15,ed, S.1
Lippard, Wiley. ’ A
Transition Metal Chemistry ed.R.L. Carlin vol. 3, Dekker.

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

‘undamentals of Photochemistry, K.K. Rohtagi-Mukherji, Wiley-Eastern.

Essentials of Molecular Photechemistry. A, Gilbert and .B
Scientific Publication. ry .Baggott, Blackwell

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

8. Introductory Photochemisiry, A. Cox and T.Camp, Mc-Graw Hill.

9 Phtucl}emistr}n R.IP. Kundall and A Gilbert, Thomson Nelson.

10. Organic Photochemistry, J.Coxon and B. Halton, Cambridge Universily Press
PAPER XI1]- ENVIRONMENTALCHEMISTRY |

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. Part-B (10 marks) is compuisory and contains five questions at least one

frurn each unit. Candidate is required to atlempt all five questions. Each question

15 of two marks (_1 00 words), Part-C (30 marks} contains six questions two from

each unit. Candidate is required to attempt threc questions one from each Unit

Each question is often marks (400 words.). |

UNIT-I

O h o L

{a)Air
. Chemic_a] composition of atmosphere, ions and radicals and. their
funnatmq, chf._.*mlr.:al and photochemical reactions in atmosphere. Greenhouse
effect, acid rain, ozone hole phenomenon, temperature inversion.
Source and toxic effects of Pb, Cd, Hg, As, Cr, Nijand Mn.
(b) Air Pollution
‘o Classification of air pollulants — sources, effeots and control of CO,
,» NO, HC as gaseous pollutants, suspended particulate matler aerosols
photochemical air pollution. - |
UNIT-IT
{a) Water
Water quality parameters and their analysis, (r Lnk1
, realtme ;
waler and waste waler. ? i
(b)) Water Pollution

Sourcés of water pollution-solid waste, industrial, agricultural, oil,

radigactive waste, thermal pollution classification of water poilutants-basis
¢ffects and controls. Sampling of water pollulants. |




-_-_r-h'

By A SN Sl e P g E G M. N BN I N EEEE

20/ M.D.S.U. Syllabus / M.Se. Chentistry

UNTTII
Soil and Soil Pollution - _ ' _

Chemical profile of soils, definition, fertility management of soils, soil sediment

analysis-physical and chemical parameters.

Soil pollution-sources, detrimental effects and control.

esied:
i Sl;;igngvimnmental Chemistry, S.E. Mannahan, Lewis Publishers.

Environmental Chemistry, Sharma & Kaur, Krishna Publishers.

Environmental Chemistry, A.K. De, Wiley Eastern.

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

Standard Method of Chemical Analysis. F.J. Welcher Vol.ITl Van

Nostrand Reinhold Co. |

6. Element Annalysis of Airborne Particles, Ed. S. Lﬂpdshergecr and M.
Creatchman, Gordon and Breach Science Publication.
7 Environmental Chemistry, C. Baird, W H. Freeman.
' PAPER XIV-CHEMISTRY OF LIFE

Time: ) Hours | Max. Mnrl_(s:Sl] _

Note : Paper is divided into three independent units. The question paper 1s

divided into three parts Part — A, Part-B and Part-C, Part A (10 n'farks} is

compulsory and contains 10 questions (SOwords qach].Each question 1s 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. ]_E:ach question
is of two marks (100 words). Part-C (30 marks) cnntaiqs six questions two ﬁ'oEn
each unit. Candidate is required to attempt three questions one from each Unit.
Each quest ion is of ten marks (400 words.).
- Unit-1

(a) Mefals (Mg, Ca, Mn, Fe and Co) in Biological Systems
Definition and classification of metals .

(b) Na*/K* Pump L
Role of bulk and trace metals ions in biological processes..

(c) Bioenergelics _ | _ _
Standard free energy change in biochemical reactions, exergonic,
endergonic. Hydrolysis of ATF, synthesis of ATP from ADP.

(d) Cell Membranc and Transportof Ions _ |

_lon transport through cell membrane, itreversible _thermodynamlc
. treatment of membrane transport. Nerve conduction.
| Unit1l

Lh B LR

a » Enzymes _ _ _
" | Intﬂclinn and historical perspective, chemical and hmlm:_:ygal
catalysis, remarkable properties of enzymes like catalytic power, specificity

and regilation. Nomenclature and classification, extraction and purification. !

Fischer’s lock and key and Koshland's induced fit hypothesis, concept and
identification of active site by the use of inhibitors, aﬂ'&mtﬂy labeling and enzyme
modification by site-directed mutagenesis. Enzyme kinetics, M ichaells _—Menten
kinetics and Michaelis constant, Lineweaver-Burk Plots, rf:versnble_and

‘ | | - [ 1 - []
ireversible inhibition.

M.D.S.U. Syllabus /M.Sc. Chemistry /21
(b) Mecechanism of Enzyme Action

Transttion-state (heory, orientation and steric effect, acid-base
catalysis, covalent catalysis, strain or distertion. Example of some typical
enzyme mechanisms for chymotrypsin, ribonuclease, lysozyme and
carboxypeplidase A. '

Unit kI
(n) Co-Enzyme Chemistry

Cofactors as derived from vilamins, coenzymes, prosthelic groups,
apoenzymes. Structure and biological funclions of coenzyme A, thiamine
pyrophosphale, pyridoxal phosphate, NAD" NADP"FMN, FAD, lipoic acid,
Vitmin B, .

(b) Biotechnieal Application of Enzymcs

Use of enzymes in food and drink industry-brewing and chcese

making, syrups from corn slarch, enzymes as targets for drug design,
recombinant DNA technology.

Books Suggested

, Principles of Bioinerganic Chemistry, S.J. Lippard and .M Berg. Univer-
sity Science Books.

1SS

Bionorganic Chemisiry, I Bertini, H.B. Gray, S.J. Lippard and 1.8, Valen-
tine, University Science Books

3, Inorganic biochemistry vols 1 and 11 G.L.. Eichorn, Elsevicer.

4, Proaress in [norganic Chemistry, Vols 18 and 38 ed. J.I. Luippard, Wiley.

3, Bioarganic Chemistry: A Chemical Approach Lo Enzyme Action. H.Dugas
and C, Penny, Springer Verlag.

0. Undersltanding Enzyme, Trevar Patmer, Prentice Hal.

E Lozyme Chemistry: Impact and Apphication, Ed. Collin I. Suckling.
Chapman and Hall.

8. IFundamental ol Enzymology, N.C, Price and L. Slevens. Oxford Univer-
sity Press. _

9 Immobilized Enzymes: An intreduction and Application in Biotechnol-
ogy. Michael D. Trevan, John Wiley.

10.  Enzymatic Reaclion Meachanisms, C, Walsh, W.H. Frecman,

(L Enzyme Structure and Mechanism, A Fersht, W.H, Freeman.

12, Biochemistry: The Chemical reaction ol Livingz Cells, D.E. Melzler, Aca-
demic Press,

13, Enzyme Mechanisms Ed. M.1, Page and A Williams, Royal Society of

Chemistry.

4. Principle of Biochemistry. AL, Lehninger, Worth Publishers,
15, Biochemistry. L.Siryer. W.H. Freeman
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6. Biochemistry, J. David Rawn. Neil Patterson.
17.  Bijochemistry, Voet and Voet, John Wiley.
18.  Qutline of Biochemistry. E.E. Conn and P.K. Stump{, John Wiley.

19.  Bicorzanic Chemistry: Achemical Approach to Enzyme Action. H. Durgas
and C. Penny, Springer- Verlag.,
20. Macromolecules: Siructure and Functiun_, F. World. Prentice Fall.

PAPER XV - PRACTICALS

TIME: 07 HOURS
MAX. MARKS: 100
INORGANIC
A. INORGANIC PREPARATIONS ( At Icast seven preparations)
1. Prepare sodium amide
2 Prepare calcium oxalate
3 Preparc magnesium oxalate
4, Prepare sodium tetrathionate Na,S,0,
5. Prepare vanady| acetylacetonate Vo {acac),
a. Prepare Fe (acac),
7. Prepare R,Sn(acac),
8. | Prepare Cr{acac),
Q. Prepare Cu {acac), H,0O
10 Prepare Al(acac),
1. Prepare tris (acetyl acetanato) manganese{l1}
12, Prepare Fe (I1) chloride
13. Prepare ferrocene
14. Prepare copper glycine complex

B. ORGANIC CHEMISTRY (At least seven mixlures)

QUALITATIVEANALYSIS

Separation and identification of the compound of mixture of three
organic compounds (three solids and/or lwo solids and liquid} by Waler,
Ether, NaHICQ,, NaOH. Prepare derivatives, wherever possible,

C.PHYSICAL (Perform at leasl seven experiments.

1. Delermine the partial melar volume of solute and sclvent ina bmary
mixlure

2. Study the effect of addition ol an electrolyle on the solubtiity of an
organic acid.

L)

10.

11

12,

14.

15.

16.
['7.

18.
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Lelermine the composition of binary mixture containing K,Cr, 0,
and KMnQ, using spectrophotometer.

Determine the heal of neutratization ol hvdrochloric acid by sodiUM
hvdroxide.

Determine Lhe heat neutralization of two acids eg HCl and CH,COOH
and hence their relative strengths.

Sludy the adsorption of iedine form alecholic solution on charceal

Sludy the adsorption of certain dyes such as methyl violet, picric
acid or malachile green on charceal.

Find the specific rotation and molecular rolation of cane sugar
polarimerrically and also find the concentration of the unknown
sclution {concentration lies 1% and 5%). Calculate intrinsic rola-
tion for cane sugar.

Study the influence of added impurity on rotation of a solute.

[nvestigate the mversion of cane sugar in (he presence of an acid
say HCJ at 30 degree Celsius

Calculale the molecular weight of a high molecular weight palymer
by means of viscasily measurements,

Study the complex formation and find the formula of silver amine
complex by partition method.

Deterimine the solubility product of calcium hydroxide using com-
mon ion effect of sodium hydroxide or of any olher strong alkali.

Determine Lhe transilion temperalure of sodium sulphate dechydrate
by solubility method.,

Determine the rate constanl of a reaclion belween acelone anil
1odine in presence of mineral acid and a catalyst and to show Lhal
this reaction is of zero order with respect to iodine.

Estimate the amino acid using ninhydrin method

Study the kinelics of reaction between glycolic acid and ceric am-
monium sulphate.

Delermine Lhe eflect of concentration of salt on the reaclion be-
tween glycolic acid and ceric ammeonium sapphire.

Determine Na and K in a mixture by Mame photometry

. Determine Na and K in mixiure by flame photometry
. Delermine Li, Na and K individually in three different solutions by

flame photomelry.

Verify Beer’s law for the solubility and determine the concentration
of (he given unknown aqueous solution of KMnQ,

. Determine the solubility of various salts like NaCl, KCl, KNO, NaNO.

al the different temperalure and draw solubility curve.
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M.SC.CHEMISTRY
SEMESTER-IV
GROUP-A
PAPER XVIA-CONTEMPORARY INORGAN [CCHEMISTRY
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 Pari-C. Part A (10 marks) 1s
compulsory and conlains 10 questions (S0words cach).Each question is of onc
mark. Par-B (10 marks) is compulsory and conlams five questions ai leasl one
from each unit. Candidate is required 1o attempt all [ive questions. Each question
is of two marks (100 words). Part-C (30 marks) contains six questions Lwo [rom
each unit. Candidate is required to allempt three questions one from cach Untl.
Each question is of ten marks (400 words.).
_ Unit-1
(a) Alkylsand Aryls of Transilion Vetals
Types, routes of synthesis, stability and decomposilion pathways,
organocopper in organic synihesis.
() Compounds of Transition Metal-Carbon Mulliple Bonds
Alkylidenes, alkylidynes, low valen carbenes and carbynes-synthesis.
nature of bond, structural characleristics, nucleophilic reactions on the
lizands, role in organic synihesis, Compounds with metal-metal muliple
bonds.
: Unil-II
(a}  Transition Metal m-Complexes
Transition Metal n-Complexes with unsaturated organic molecules,
alkenes, alkynes, allyl, dienc. dienyl, arene and (ricnyl complexes.
preparalions, properties, nature of bonding and struclural leaturcs.
important reactions related 1o nucleophilic and elecirophilic allack on
ligands and applications in organic synthesis
- Unitlll
()  Fluxional Organometallic Conmipounds .
Fluxionalily and dynamic equilibria compounds such as r--olelin, 137-
allyl and dienyl complexcs.
(bYHomogenous Catalysis
Sloichiomelric reactions for catalysis, homogencous catalylic
hydrogenation, Zeigler-Natla polymerization of olefins. calalviic

reactions involving carbon monoxide such as hydrocarbonylation of

olefins (oxo reaclions), Oxopailadation reactions, activation of C-H bond.
Books Suggested :

. Principles and Application of Organotransilion Metal Chetisiry. J.P,
. Collman. L.S. Headus, J.R. Norton and R.G.Finke, Universily Science
Books.
2. The Qreanometallic Chemistry of the Transition Metals. R.H. Crabtree,
John Wiley.
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3. Metallo-Organic Chemistry, A.J. Pearson, Wiley.
4, Organometallic Chemistry, R.C. Mehrotra and A. Singh, New Age
[ntermational. 7

PARER XVIIA-BIOINORGANICCHEMISTRY

Note : Paper is divided into three independent™nits. The question paper is
divided into three parts Part — A, Parl-B and Part-C. Part A (10 marks) is
compulsory and contains 10 questions (50words each).Each question is of one
mark. Part-B {10 marks) iscompulsory and contains five questions at leasi one
!}nrn each unit. Candidate is required to attempt all five questions. Each question
IS nt‘lw::_- marks {100 words). Part-C (30 marks) contains six questions two from
cach unit. Candidate is required to attempt three questions one from each Unit

IZach question is of ten marks (400 words. ). |

Time; 3 Hours Max. Marks:50

Unit-1

(a_} Mecialloenzymes and their role in biological systems
Zinc enzymes-carboxypeptidase and carbonic anhydrase. lron enzyme
cz_llalyses. peroxidase and cytoclhrome P-450. Copper enzyme- superoxide
dismutase. Molybdenum oxatransferase enzyme-xanthine oxidase, Coenzymc
Vitamin B, | 5 |
{b) Metals In Medicines
Metals deficiency and disease, toxic effects of metals, metals used for diagnosis
and chemotherapy with particular reference to anticancer drugs.

Unit-11
(n) Meial Storage Transport and Biomineralization with rcference to

Ferritin, transferrin, and siderophores.

Unit 11l _
Oxygen transpor and oxygen uptake proteins, Basic requirement for effective
OXYGCN CAITIETS, biological oxypgen carriers. Haemoglobin (Hb) and Myoglobin
(MD) in oxygen transport mechanism. Structural feature of Heme group in Hb

and Mb. Functions of Hb and Mb. Characteristics of oxygen binding interact)
with Hb and Mb. Y& g interactions

Books Suggested.:

. Bi:?incnrganic Biochemistry,[.Berttini, H.B. Gray, 5.J. Valentine, University
Science Books.

2 Principles of Bioinbrganic Chemistry, S.J. Lippard and J.M. Berg
University Science Books. -

3. Inorganic Biochemistry Vols I and 11. ed. G.L. Eichhom Elsevier.

4, Progress in Ino: . anic Chemistry, Vols 18 and 38 ed. J.J. Lippard, Wiley.
PAPER XVITIA-ADVANCE COORDINATION CHEMISTRY

Time: 3 Hours Max. Marks:50

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

divided into threc 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. Part-B (10 marks) is compulsory and contains five questions at least one

fmm each unil. 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
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each unit. Candidate is requiredte-attempt three questions one from each Unit.

Each giestion s of ten rarks (400 words.).
Uniat-1
Supra molecular Chemistry {Concepts and language) _
{i)p Molecular recognition: Meolecular receptors for different types of
- molecules including arisonic substrates, design and synthesis of co-
receptor molecules and multiple recognition.
(i) Supramolccular reactivity and catalysis.
. Transport processes and carrier design. o
Ei\?) SupraF:nulecular devices-electronic, ionic and 5w1tch|r_1g, supra molecular
vhotochemistry, some examples of self-assembly in supra molecular
chemistry. ;
UnitIl
a) Excited States of Metal Complexes _ _ _
‘{ ) Excited states of metal complexes: comparison with organic
compounds, electronically excited states of metal comp l_e:::es, charge-transfer
spectra, charge iransfer excitations, methods for obtaining charge-transfer
spectra.

b) Metal complex Sensitizers |
® Metal complex sensitizer, electron relay, metal colloid system,

semiconductor supported metal or oxide system, ywaler photolysis, nitrogen
fixation and carbon dioxide reduction.
Unit 11

b) Redox Reactions by Excited Metal Complexes _
& Energy wansfer under conditions of weak interaction and strong
interaction-exiplex formation; conditions of the excited states to be useful_ as
redox reactants, excited electron transfer, metal complexes as attractive
candidates (2,2"-bipyridine and 1,10 phenanthroline complexes), illustration _ﬂf
reducing and oxidising character of Ru (I1) (bipyridal complex, comparison with
Fe(bipy), role of spin-orbit coupling-life time of these complexes. Application
of redm-n}’prncesses of electronically excited slates for catalytic purposes,
transformation of low energy reactants into high energy products, chemical
energy into light.
Books Suggested :
1. Supramolecular Chemistry, ] M.Lehn, VCH.- |
Pl SuEramuleculnr and Bioinorganic Chemistry. By Dr. AK Goswami& Dr.

Rekha Dashora , Pragati Prakashan . |
1. Principles and Application of Organotiransition l."-"'lﬂtall Chemistry. ].P.

Collman, L.S. Hepus, 1.R. Norton and R.GFinke, University Science Books.
4. The Organometallic Chemisiry of the Transition Metals, H.R. Crabtree,
John Wiley. | _
Metallo-Organic Chemistry, A.J. Pearson, Wiley.
Organometallic Chemistry,
International.

=

7. Principles of Bioinorganic Chemistry, S.J. Lippard and J.M. Berg, University ¢

Science Books.

R.C, Mechrotra and A. Singh, New Age
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8. Bioinorganic Biochemistry,l.Benitini, H.3. Gray, s.). Valentine. Universily
Science Books.

9. lnorganic Biochemistry vols L and 1I, Ed. G.L. Eichhorn Elsevier.

10. Progress in Inorganic Chemistry. Vols 18 and 38 ed. J.J. Lippard, wiley.

11. Supramolecular Chemistry, J.M.Lehn, VCH.

12. Concepss of Inorganic Pholochemistry, A.W. Adamson and P.D.
Fleischauder, Wiley. _

I3. Inorganic Photochemistry, ).Chem. Educ. Vol.60, no, 10, 1983,

14. Progress in Inorganic Chemistry, vol30, ed. S.J, Lippard, Wiley.

|5. Coordination Chem. Revs., 1981, vel. 39,121, 131;1975.15,321: 1990,97513.

16. Photochemistry ol Coordination Compounds, V. Balzari and V. Carassiti,
Academic Press.

|7. Elements of Inorganic Photochemistry, G.J.Ferraudi, Wiley.

PAPER XIXA- INORGANICPOLYMERS.

Time: 3 Hours | Max. Marks:50

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

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

compulsory and contains 10 questions {30words each).Each question is of one

mark. Part-B (10 marks) is compulsory and contains [ive questions at least one

[rom each unit. Candidate is required to altempt all five questions, Each question

is of two marks (100 words). Part-C (30 marks} contains six questions two from

cach unit. Candidate is required to attempt three questions one from cach Unit.

Fach question is of ten marks (400 words. ).

Unit]

(n) Basics of Polymers

Importance of polymers. Basic concepls: monomers, repeatl units,
degree of polymerization. Linear, branched and nelwork polymers.
Classification of polymers. Polymerization: condensation, addilion, radical
chain-ionic and co-ordination and co-polymerization. Polymerization 1n
homogeneous and heterogeneous systems.
(b} Polymer Characterization .

Poly dispersion-average molecular weight concept. Number, weight
and viscosity average molecular weights. Poly dispersity and molecular weight
distribution. The practical significance of molecular weight, Measurement of
molecular weights. End-group, viscosity, light scattering, osmotic and ultra-
centrifugation methods. Analysis and testing of polymers-chemical analysis
of polymers, spectroscopic methods, X-ray diffraction study, microscopy.
thermal analysis.and physical testing-tensile strength, fatigue, 1mpacl, tear
resistance, hnardness and abrasion resistance.

Unit I
(a) Structure and Properties of Polymers .

Morphology and order in erystalline polymers-configurations of polymer
chains. Crystal structure of polymers. Morphology of crystalline polymers, strain
induced morphology, crystallization and melting. Polymer structure and physical
propetiies- crystalline melting point {Tm) melting points of iomogeneous series,
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cffect of chain Rexibility and other steric factors, entropy and heat ol fusion. The
glass Iransilion temperature, {Tg} Relationship between Tm and T, elfects of
molecular weight, diluents, chemical structure. chain topology, branching and
cross linking. Property requirements and polymer ulilization.
: Unit 11

(b) Polymer Processing

Plaslics, elastomers and fibers. Campounding. Processing techniques:
calendaring, die casling, rolational casting, {ilm casling, injection moulding,
blow maulding, extrusion meulding. thermoforming, foamineg, remforcing and
liber spinning.
(c) Propertics of Commercial Polymers

Polycthylene, polyvinyl chloride, polyamides. polvesiers, phenelic
resins., epoxy resins and silicone polymers, Functional polymers-Fire reta rding

polymers and electrically conducling polymers. Biomedical polymers-contact _

lens, dental polymers, artificial heart, kidnev, skin and blood cells.

Books Suggested :

Textbook of Polymer Science, W, Billmeyer Ir, Wiley.

Polymer Science, V.R. Gowarikar, N.V. Vuswanathan and J, Srcedhar, Wiley-
Eastern.

Functional Monomers and Palymers, K. Takemoto, Y. [naki and RM. Olianbrile.
Cotemporaty Palymer Chemistry, H.R. Alcock and F.W. Lambe, Prentice Hall.

Physics and Chemistry of Polymers, §.M.G. Cowie, Blackic Academic and
Professional.

by -
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GROUP-B
PAPER XVI B-ORGANIC SYNTHESIS- 1 ]
Time: 3 Hours Max. Marks:50
Note : Paper is divided into three independent units. The question paper is
divided into three paris Part — A, Part-B and Par-C. Parl A (10 marks) is
compulsory and conlains 10 questions (50words each).lach question is ol one
mark. Part-B (10 inarks} is compulsory and contains five queslions at least one
[rom each unit. Candidale is required 10 atlempl all live questions. Facl question
is of lwo marks (100 words). Part-C (30 marks) contains six questions two from
cach unit, Candidale is required 10 attempl three questions one [rom each Unil.
Each question is of'ten marks (400 words.).
Uni(-]
(a) Oxidation
Introduction, Different Oxidative processes.
Hydrocarbons-alkenes. aromatic rings, saturated C-H groups (activated
and inactivated). Alcohols,diols, aldehydes, ketones, hetals and carbuxylic
acids. Amines, hydrazines and sulphides.
(b) Reduction
[ntroduction, Different reductive processes.
Iydrocarbons-alkanes. alkenes, alkynes and arematic rings.
Carbonyl compounds-aldehydes, ketones. Acids and their derivatives. Lpoxides.
Unii-I1
Rearrangements
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General mechanistic considerations-nature of migration migratory aptitude, 17
memory effecls. i
A detailed sludy of the [ollowing rearrangements:

Pinacol-pinacolone, Wagner-Meerwein, Demjanov, Benzil-Benzilic acid,
lravorskin, Amdt-Eistert synthesis, Beckmann, Hofmann, Curtius, Sclunide
Bacyer-Village, Shapiro reaction.

T

- UnitI]1

() Organometallic Reagents

Principles, preparations, properties and applicalions of the following in organic

synthesis with mechanistic details.

(i) Group 1 and I metal organic compounds

Lt, Mg,Hg, Cd, Zn Compounds

(11} Transition Metals

Cu, Pd, Ni, Fe, Co, Rh, Cr and Ti Compoungs.

(b) Protecting Groups

Principle of Protection of alcohol, amine, carbonyl and carboxyl groups.

Books Suppested

1. Modemn Synthetic Reactions, H.Q. House, W.A. Benjamin.

2, Some Ma lern methods of Organic Synthesis; W. Carruthers, Cambridge
Univ, Press. ,

3. Advanced Organic Chemistry, Reactions Mechanisms and Siructure, J.
March, John Wiley. '

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

5. Advanced Organic Chemisiry Part B. F.A. Carey and R./. Sundberg,
Pleanum Press.

0. Rodd’s Chemistry of Carbon Compounds, ed. S. Coffey, Elsevier.
7. Designing Organic Synthesis. S. Warren, Wiley. _
B. Organic Synthesis — Concept, methods and staring Materials. J. Fuhrhop

and G:Penzillin, Veriage VCH.
PAPER XVII B-ORGANIC SYNTHESIS- 1
Time: 3 Hours Max. Marks:50
Note : Paper is divided into three independent units. The quesiion paper is
divided inlo 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. Part-B (10 marks}is compulsory and contains five questions at least one
[rorm cach unit. Candidate is required to attemipt all five questions. Each question
is of two marks (100 words). Part-C (30 marks) contains six questions two [rom
each unit. Candidate is required to attempt three questions one from each Unit.
Each question is of ten marks (400 words.).
: Unit-I

(8) One Group C-C Disconnections

Alcohols and carbonyl compounds, regioselectivity. Alkene Synihesis,
use of acetylenes and aliphatic nitro compounds in organic synthesis.
(b) Two Group C-C Disconnections ,

Dicls-Alder reaction, 1,3-difunctionalised compounds. o, f3-
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unsaturated carbonyl compounds, control in carbonyl condensations, 1,5-

. difunctionalized compounds. Micheal addition and Robinson annelation.

Unit-Ii
Synthesis of Some Complex Molecules
Application of disconnection approach in the synthesis of following
compounds: Camphor, Longifoline, Cortisone, Reserpine, Vitamine D,
Juvabione, Aphidicolin and Fredericamyein A. '
Unit—111
(d) Ring Synthesis
Saturated heterocycles, synthesis of 3-, 4-, 5- and 6-membered rings,
aromatic heterocycles in organic synthesis,
Books Suggested
. Modem Synthetic Reactions, H.O. House, W.A. Benjamin.
2! Some Modemn methods of Organic Synthesis, W. Carruthers, Cambridge
Umyv. Press.
3. Advanced Organic Chemistry, Reactions Mechanisms and Structure, J.
March, John Wiley. ; :
4. Principles of Organic Synthesis, R.0.C. Norman and J. M. Coxon, Blackie
Academic & Professional.

5. Advanced Organic Chemistry Part B. F.A. Carey and R.J. Sundbere,
Pleanum Press.

Rodd’s Chemistry of Carbon Compounds, ed. S. Cofiey, Elscvier.
Designing Organic Synthesis, S.Warren, Wiley. '

Organic Synthesis — Concept, Methods and staring Materials. J, Fuhrhop
and GPenzillin, Veriage VCH. '

PAPER XVIIIB-HETERQCYCLIC CHEMISTRY

Time: 3 Hours Max. Marks:50

Notc : 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. Part-B (10 marks) is compulsory and contains five questions at least one
from each unit. Candidate is required to attempt all five quﬂsliuhs. Each question
1 of two marks (100 words). Part-C (30 marks) contains six guestions two from

o~ O

‘each unit. Candidate is required to attempt three questions ane from each Unit,

Each question is of ten marks (400 words.).
Unit-1

(a) Nomenclature of Heterocycles

Replacement and systematic nomenclature {(Hantzsch-Widman
system) for monocyclic, fused and bridged heterocycles.
(b) Aromatic Heterocyeles

General chemical behaviour of aromatic heterocycles, classification
(structural type), criteria of aromaticity (bond lengths, ring current and chemical
shifis in "H NMR-spectra, empirical resonance encrgy, delocalization energy
and Dewar resonance energy, diamagnetic susceptibility exaltations.)

Heteroaromatic reactivity and tautomerism in aromatic heterocycles.
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(€) Non Artromatic Heterocycles
Strain-bond angle and lorsional strains and their conscquences in

. small ring heleracycles.

Conflormation of six-membered hetergcycles with reference to
molecular geomelry, barrier 1o ring inversion, pyramidal inversion and [,3-
diaxtal interaction,

Stereo-clectronic effects-anomeric and related effects. Attractive
interactions-hydrogen bonding and intermolecular nucleophilic-elecirophilic
Interaclions . Unit T1
(a) Heterocyclic Synthesis

Principles of helerocvelic synthesis involving cyvchization reaction
and cycloaddition reactions.

(b} Small Ring Helerocycles

Three-membered and four-membered helerocycles-synthesis and
reactions of aziridines, oxiranes, azetidines, oxetanes,

(¢} Heterocyelic Systems containing P - Heterocvelic ring conlaining
phosphorus: [ntreduction, nomenclature, synthesis and characteristics of 5-
and 6- membered ring systems-phosphorinancs. phosphorines. phospholanes
and phospholes. ;

(d) Six-Mcembered Helerocycles wilh one Heteroalom .

Synthesis and reactions ol quinolizinium and benzopyrylium saits,
coumarins and chromaones. '

Unit [T
(a) Benzo Fused Five-membered Helrocycles

Svnthesis and reactions including medicinal applications of

benzopyrroles, benzolurans and benzothiophenes. Meso-lonic heterocycles.

(b) Scven-Membered heterocycles with Two or More Hetercatoms
Synthesis and reactions of terrazines and thiazines,

Books Suggesied :
|, Heterocyclic Chemistiy Yol. 1-3, R.R. Gupla, M. Kumarand V. Gupta, Springer
Verlag.
The Chemistry ol Heterocveles, T. Eicher and S, Hauptimann, Thieme,
Hewerocyclic Chemisty, J. A, Joule, K, Millsand G.F, Smith, Chapman and Hall,
Heterocyclic Chemistry, T.L. Gilchrist, Longman Scientific Technical.
Contemporary Heterocyelic Chemistry, G.R. Newkome and W, W, Paudler,
Wiley-Inter Science.
6. Anintraduction to the Heterocyvelic Compounds, R.M. Acheson, John Wiley.
7. Comprehensive Helerocyetic Chemistry, A.R. Karitzky and C.W. Reeds.

edls, Pergamon Press.
8. Oraanic Chemistry, Vol.2, 1 L. Finar, ELBS.

PAPER XIX B-NATURALPRODUCTS

Time: 3 Hours Max. Marks:50
Nate : Paper is divided into three independenl units. The question paper 1s

wh L b P
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divided into threc parts Part — A, Part-B and Pant-C. Part A {10 marks) is
compulsory and contains 10 questions (S0words cach).Each question is ol one
mark, Part-B {10 marks) is compulsory and contains live questions af least one
from each unit, Candidale is required 1o auempt all lve questions, Cach question
is of lwo marks (100 words). Parl-C (30 marks) conlains six questions two from
cach unit. Candidate is required to allempt Uhree queslions one [rom each Unit.
Each question 1s ﬂfr.en marks (400 words.).
Unit-1

(a) Terpenoids and Carotenoids

Classification, nomenclature. occurrence. isolation, general methods
of structure determinalicon, 1soprene rule.

Structure determinalion, stereochemisiry, biosynthesis and synihesis
of lhe foltowing represenlative molecules: Citral, Geraniol, a-Terpencol, |

Menthol, IFarnesol, Santonin, Phytol, Abietic acid and [3-Caretenc.
(b) Alkaloids

Defmition. nomenclature and physiological action. occurrence.
1solation, general methods of struclure elucidation, degradaton, classification
based on nitrogen heterocyclic ring, role of alkaloids in plants,
Structure, Stereochemisiry. synthesis and biosynlhesis of the [ollowing:

Ephedrine, Nicoting, Atropine. Quininc and Morphine.

Unit [1

(a) Prostaglandins

Occurrence, Nomenclaiure, Classilication, biogenesis and

physiological effects. Synthesis of PGE, and PG, .
{b) Pyrethroids and Rolenones
Synthesis and reactions of Pyrethroids and Rotenones.
{For structure elucidation, einphasis is to be pilaced on the use of spectral
parameters wherever possible.)
(¢) Steroids - Qccurrence, nomenclature, basic skeleton, Diel’s hydrocarbon

" and stereo chemistry isolation, structure determination and synthesis of

Cholesterol, Bile acids, androstercne. eslosterone. Lstrone. Progesteronc,
Aldosierone. Biosynihesis of Steroids.

Unit III
(a) Plant Pigment

Occurronce, nomenelature and general methods of stiructure

detenmination. lsolation and synthesis ol Quercetin. Myrceetin, Diadzein. Butein,
Cyeanidin, Hirsutidin,

Biosynthesis of Navonoids; Acetale palhway and Shikimic acid pathway.

{b) Porphyrins-Structure and synthesis ol Macmoglobin and Chlorophyll.
Books Suggested :

¥ Natural Preducts: Chemistry and Biological Significance, J. Mann, RS,
Davidson, J.B.l{obbs, D.V. Banthrope and 1.3, Harbome, Longman, Essex.
Organic Chemistry, Vol.2, 1 L. Finar, ELBS.

Rodd’s Chemistry of Carbon Compounds, ED. S.Coffey, Elsevier.

d= e 2

from the Americas, Ed, Kurt Hostettmann. M.P. Gupla and A. Marston,

Chemistry, Biological and Pharmacelogical Preperties of Medicinal Plants ¢
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Harwood Academic Publishers.
Introduction to Flavonoids, B.A.Bohm, Harwood Academic Publishers.
New Trends in Natural Produects Chemistry, Atta-ur-rahman and M.I,
Choudhary, Harwood Academic Publishers.
7. Insecticides of Natural Origin, Sukhdev, Harwood Academic Publishers.
GROUP-C
PAPER XVI C-CHEMICAL DYNAMICS—I E
Time: 3 Hours Max. Marks: 50
Note : Paper 15 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. 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 quesiion
is of two marks (100 words). Part-C (30 marks) contains six questions two from
each unit. Candidate is required to attemnpt three questions one from each Unil.
Each question is of ten marks (400 words.).
Unit-1
(7) Inorganic Substituiion Reactions

Types of substitution reaction, Langford and Gray classification of
substitution mechanisms, Acid hydrolysis of aquation reaction of pentaamniine
cobalt(l1l) complexes, Base hydrolysis of chloropentaamminecobalt (111) complex.

Unit-1l

Ch L

Electron transfer reactions.

(2) Inncersphere eleciron transfer reactions.Henry taube’s classical study ol
cleciron transfer reaction between chloropentammine cobalt ([{11) and Cr (ID. A
general mechanism imvelving precursor complex. Various types of bridges,

Electron {ransfer mechanisms : adjacent attack, remote attack, resonance
mechamsm and chemical mechanism,

sIntra-molecular electron transfer reactions. :

(b) Outer sphere electron transfer reactions. Outer sphere eleciron transfer

mechanisin Marcus cross relation and its application. Bridged outer sphere

clectron transfer mechanism. Kinetics of electron exchange mechanism.
Unit-II0

(a) Radiation Chemistry Introduction, sources ofhigh energy radiation, dose,

primary and secondary pracesses, radiolysis of walter, reaction of hydrogen

atoms and hydroxide radicals, radiation chemical yield.

(b) Photochemistry Unimolecular photophysical processes and their rate laws,

Kinetics and mechanism of photochemical hydrogen-Bromine reaction, Kinctics

of collisional quenching and Stern-Volmer equation, Semiconductor

Photocatalysis-formation of hole. Excited state electron transfer reaction of

[Ru(bipy),]** and photocatalytic splitting of water.

Suggested books

I, Keith J. Laidler, Chemical Kinetics, Harper and Row, New York, 1987

L 2 Donald A Mcquarrie and John 3. Simon, Physical Chﬁmisn}fﬁMn[ecular

' approach, Viva Books, New Delhi, 2013.

L ]

3. 1LE. Huheey, E.A. Keiter, O.K. Mﬂdhl Inorganic Chemmtry, Darllng
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Kindersley, New Delhi, 2013

d, S.K. Upadhyay, Chemical Kinetics and Reaction Mechanism, Anamya,
Dethi, 2006 '

5. J Rajaram and J.C. Kuriacose, Kinetics and Mechanism of Chemical

transformations, Mcmillan India and National Book Trust, Delhi, 1993,

6. K.K. Rohatgi-Mukherjee, Fundamentals of Photochemistry, New Age,’

Delhi, 1986

7. Progress in Inorganic Chemistry, Vel. 30, 1967.

8. R. Lumry and R.W. Raymond, Electron transfer Reactions, Inter science.

9 N.L. Bender, Mechanism of Homogeneous Catalysis from prolein Lo
protein Wiley. b

10,  A.G. Sykes, Kinetics of Inorganic reagtions, Pergamon.

1.  S.W. Benson, Mechanism of Inorganic Reactions, Academic Press.

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

I13. Basolo and Pearson, Inoreanic Reaction Mechanism, Wiley.

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

15.  Jingwei Luo, Allen G.Oliverb and J.5cott McIndoe , A detailed kinetic
analysis of rhodium —catalyzed alkyne hydrogenation, Dalton Trans.
2013,42,11312

16. V.Y, Gankin & G.S. Gurevich, Chemical Technology of oxosynthesis ,
“Khimiya" (Chemistry) in Leningrad

i7.  F.A. Cotton, G Wilkinson, C.A. Murillo and M. Bochmann, Advanced
Inorganic Chemistry, 6 Edn.,John Wiley, Singapore,, 1999.

 PAPER XV11 C-CHEMICALDYNAMICS-11

Time: 3 Hours Max. Marks:50

Note : Paper is divided into three independent units. The question paper 1S

divided into three parts Parl — A, Part-B and Part-C. Part A (10 marks) 15

compulsory and contains 10 questions (50words each).Each question is of ong

mark. Part-B (10 marks) is compulsory and contains five questions al 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 question is of ten marks (400 words.).
' Unit-1

{a) Atmospheric Kinctics

Kinetics and mechanism.of photadissociation of NO, and formation of ozone

in troposphere. Mechanism of Operation of ClO, cycle. in stratosphere and

depletion of ozone. Mechanism and kinetics of oxidation of methane by oxygen

" in atmosphere, Mechanism of hydrogen-oxygen reaction.

(b) Kinctics of gas surface reactions

Adsorption isotherms: Langmuir adsorption isotherm, Adsorption without

dissociation, adsorption with dissociation, competitive adsorption;

Mechanisms of surface reactions; Kinetics of unimolecular surface reactions:

Inhibition,

Kinetics of bimolecular surface reactions : reaction between two adsorbed

species; reactions between a gas molecule and an adsorbed molecule; reaction
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between two adsorbed gases without much displacement. Kinetics and
mechanism of oxidation of carbon monoxide by oxygen on a platinum surface.
Unit-1

(a) Enzymes kinetics

Kinetic and mechanism of one enzynies- two substrate systems

Kinetics mechanism of inhibition of enzyme catalysis.

(b) Miccller catalysis ,

Micelles - their formation and strctureand CMC.Kinetics and mechanism of

micelle catalyzed reactions. Different models of miceller catalysis. Micellc

inhibited reactions . Unit-F1

(n) Oscillatory Reactions

Autocatalysis and oscillatory reactions, Qutline of kinetics and mechanism of

Belousov-Zhabotinski(B-Z)reaction.

(1) Induced Reactions-

Induced Reactions and their characteristics. Mechanism of iron(ll) induced

oxidation of iodine by chromiwm (IV) Mechanism of arsenic (111) induced

oxidation of manganese(11) by chromium (V1) in acid solutions.

(c) Industrial Catalysis- ' . :

Kinctics of hydroformylation reaction kinetics of Wacker process of formation

of acetaldehyde from ethylene. Kinetics of hydrogenation catalysed by

Wilkinson catalyst.

Books Suggested

1. Keith J:Laidler, Chemical Kinetics, Harper and Row, New York, 1987

. Donald A Mcquarrie and John D. Simon, Physical Chemistry A Molecular
approach, Viva Books, New Delhi, 2013.

3. 1.E. Huheey, E.A. Keiter, 0.K. Medhi, Inorganic Chemistry, Darling
Kindersley, New Delhi, 2013

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

" Delhi, 2006
5. J Rajaram and J.C. Kuriacose, Kinetics and Mechanism of Chemical
transformations, Mcmillan India and National Book Trust, Delhi, [993,
6. N.L. Bender, Mechanism of Homogeneous Catalysis from protein to

protein Wiley. ,
A.G. Sykes, Kinetics of Inorganic reactions, Pergamon.
Physical Chemistry Vol.2 Ed. Prof. Ya Grasimov, Mir Publisher.
Jingwei Luo, Allen G.Oliverb and J.Scolt Mclndoe , A detailed kinetic
analysis of rhodium —catalyzed alkyne hydrogenation, Dalton Trans.
20134211312
0. F.A. Cotton, G.Wilkinson, C.A. Murillo and M. Bochmann, Advanced

Inorganic Chemistry, 6" Edn.,John Wiley, Singapore, 1999.

PAPER XVIII C-ELECTRO CHEMISTRY-I

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

o oee =l

. mark. Part-B (10 marks} is compulsory and contains five questions at least one
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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 question is of ten marks (400 words.).
Unit-1
Conversion and storage of Elcctrochemical Encrgy:
Present status of energy consumption: Pollution problem. History of fuel cells.
Direct energy conversion by electrochemical means. Maximum intrinsic
efficiency of an electrochemical converler. Physical interpretation of Lhe
Carnot efTiciency factor in electrochemical energy convertors. Power outpufs.
Electrochemical Generators (Fuel Cells) Hydrogen oxygen cells, hydrogen Air
cell, Hydrocarbon air cell, alkaline fuel cell, phosphoric fuel cell, direct NaOH
fuel cells. Applications of fuel cells.
Unit-11
(a) Elcctrochemical Energy Storage:
Properties of Electrochemical energy stores; measure of battery performance.
Charging and discharging of a battery. Storage density, Energy density
Classical Batteries:(i) Lead-Acid (ii} Nickel-Cadmium. (iii) Zinc-Manganese
dioxide.
Modem batteries: (1) Zinc-Air (i) Nickel-Hydride, (iii) Lithium Batlery.
Future electricity stores: storage in (i) Hydrogen, (ii) Alkali metals (iii) Non
aqueous solutions.
Unit 11
(a) Corrosion and Stability of Metals:
Civilization and surface mechanism of the corrosion of the metals,
thermodynamics and the stability of metals, Potential pH (or Enurbaix)
Diphragms. Uses and abuses, Corrosion current and corrosion potential-Evans
diagrams.
Measurement of corrosion rate: (i) Weight loss Method (ii) Electro chemical
Method.
Inhibiting corrosion: Cathodic and anodic protection (i) Inhibition by addition
of substrates to the electrolyte environment (ii) by charging the corroding
method from external source, anodic protection, organic inhibitors. The fuller
story green inhibitors.
{b) Passivation:
Structure of passivation films. Mechanism of Passivation, Spontaneous
Passivation: Nature’s method for stabilizing surfaces.

Books suggested:

.  Modem Electrochemistry vol. 1, IIA Vol. 11B, I'OM Bockris and A.K.N.
Reddy, Plenum Publication, New York.

2. Polarographic Techniques by L. Meites, Interscience.

3. “Fuel Cells; Their electrochemistry” McGraw Hill Book Company New
York.y

4,  Modern Polarographic Methods by A.M. Bond, Marcell Dekker.

Polarography and allied technique by K. Zutshi, New Age Publication,

New Delhi. |

Lh
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6. “Eleclrpanalyticai Chemistry” by Basil H. Vessor & Galen W.Wilev
Insterscience. -

7. Topic in Pure and Applied Chemistry. Ed. S.K. Rangrajan, SAEST
Publication, Kararikudi (India).
PAPER XTXC-ELECTRO CHEMISTRY-II
Time: 3 Hours _ Yax. Marks:50
N_ufe : P_ap-::r is divided into Uree 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 ane
mark. Part-B (10 marks} is compulsory and contains five questions at least one
Irom eacli unit. Candidate is required to attempt all five questions. Each question
IS {:-Flwq marks {100 words). Part-C (30 marks) contains six questions two from
cach unil, Candidate is required to attempt three questions one from each Unit
Each question is often marks (400 words.). |
Unit-1
(a) Kinetics of Elcetrode Process:
Essen_tial of eleclrode reaction. Current density, Overpotential. Butler Volmer
cqualion. Standard rate constant. Transfer coefficient (o}, exchange current.
.(b] Irrﬂ_'-fersihle Elceirode Processes: Criteria or'irreversible information from
ireversible wave, Methods of determining kinetic parameters for quasi-
reversible and irreversible waves: Koutecky’s method. Meits Israel methads
Gelling’s method. ’
Unit- I
(a) Bioelectrochemistry: Bio-clectrodes, membrane, potentials, simplistic
theory, ]:I'lﬂdEl'l’l theory. Electrical conductance in biological organism.
Electrenic, protonic electrochemical mechanism of nervous systems e?zymes
as electrodes. }
(b} Eleciro catalysis:Chemical catalysis and Electrochemical catalysis with

special reference to purostates , porphiyrin oxides of rare earths. Electro catalysis
In simple redox reactions, in reaction involved adsorbed species, Influence of

various parameters.
_ Unit-11
(a_] Potential Swecp Method:
Ll_near sweep w:.:«ltammetl_'y, Cyclic voltammetry, theory and applications,
Diagnostic criteria of cyelic voltammetry. Conrrotled current microelectrode

technique, comparison with controlled potential methods Chronopotentiometry,
theory and applicalions. 1

(b) Bulk Electrolysis Methods

Cunt_rulllcd potential coulometry, Controlled coulometry, Electro organic synthesis

and ils importance, application, stripping analysis, anodic and cathodic modes

pre electrolysis and stripping steps, application of stripping analysis. ‘

Books sugpested:

1. Modem Electrochemistry vol. I, I1A Vol. IIB, ’OM Bockris and A. KN
Reddy, Plenum Publication, New York. ' -

i Polarographic Techniques by L. Meites, Interscience.

3 Fuel Cells; Their elécirochemistry McGraw Hill Book Company New
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4 - Modern Polarographic Methods by A.M. Bond, Marcell Dekker.
.

Polarography and allied technique !:y K. Zutshi, New Age Publication,

New Delhs. | _
6. - FElectroanalytical Chemistry by Basil H. Vessor & Galen W.Wiley

Insterscience.. .

? Topic in, Pure -and Applied Chemistry. Ed. S.K. Rangrajan, SAEST

' publication, Kararikudi (India). |
el art i HEMISTRY
D-FORENSIC CE
Time: 3 HnilII"sAPER XV Vax. Marl::s:Sl} |
N::-te - Paper is divided Into three independent units.{5 Tlftlertqf?tllgnmp;ﬁ; :E;
e : - % d Part-C. Pa
-divided into three parts Part — A, Part-B an 0 marks)
' [ sOwords each).Each question 15 010
compulsory and contains _10 questions { i i 2
 Part-B (10 marks) is compulsory and conlains five qu )
I&":rr;( E:;l unit(. Candidate 15 required to atterapt all five questions. Each question

15 of two marks (100 words). Part-C (30 marks) contains six questions Ewo from

each unit. Candidate is required to attempt three questions one from each Umt.
Each question is of ten marks (400 %nr;tilsi.].
“ 5 ]
it ificati rties molecular weight,

teins- Definition, classification, _General properties |

g?nla,ll‘-tfratinn, isoelectric point, coagulation of proteins, salting and salting oul
teins & reactions. _ o N |

Elz}p;?uc]leic acids — Chemistry of purines, [.'.!}"l'lﬂ'lldlﬂF ant_l unc_acld Fym?:{s;:
and uses of uracil, cytosine, thymine, adenine, guanine- lsnlahnnf_c{_ ca eipe
from its natural source-constitution of RNA and DNA, DNA profihng.
finger printins. —_ | -
(a) Vvitamins-Definition, 0CCUTence, properties and types with special reteren

itaminsAand B. . o o _
E;fll_:anr:;nsnﬁ _Definition, types, biological activitics of Piwitary. Thyroid and

Hormones. o | .
?:)xﬂlnud _General compositionand Antigenic properties, B_lnu_d méma;ﬂ:;
. Preliminary idea of Antigen, Antibody and 1mmuquluglcal principle. St
of antibodies. Forensic identification and grouping of Blood stains.

Unit Il _ . _ _ _
IdTntiﬂmtiun & estimation of following narcotics— Oplum, Ma:_: _rphmﬂ. Heroine,

‘ Cocaine and Diazepam '
BMh]mri’t;i’EGRCXVHEANT}RUPOM ETRY AND TOXICOLOGY

. hs:50
Time: 3 Hours _ ' h;;x Mm;inn _—
Note : Paper is divided into three mdep;ndegtpuarﬂtsé ! :anilﬂ W]; r]}?'.ﬁ 3
divided into three parts Part — A, Part-B an -C. s
' ' s0words each).Each question 1501 ©
compulsory and cumams_lﬂ questions ( s knston
mark. Part-B (10 marks) is compulsory and contal Pl g
:t. Candidate is required to attempt all five questions. I q
1_:;0;? ::;E;Es((:fgﬂ words). chut-C (30 marks) contaius siX questions two from

!
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each unit. Candidate is required to attempt three questions one from each Unit.
Each question is of ten marks (400 words. ). '
_ Unit-1
(a) Introduction to body as a whole: The various body systems and organs
injuries from burn, scald, lightening, electricity, Anie moriem and post mortem
burn; Injuries on road, air crash, explosion; Wound-definition, types and
classification, medicological importance. Ante and post mortem wounds, Self
inflicted wounds. : |
(b) Alcoho! & alcoholic beverages — Manufacture of ethanol and liquors-
Chemical properlies and idenification of alcoliol, constituents of. liquors-
estimation of alcohol content in liquors-denaiuration, denaturants, indusinial
alcohol and power alcohol, breath alcohol analysis, Analysis of alcohol in
Blood and urine samples. '
Unit-I1
(a) Drug action and cffect - Isolation, synihesis and estimation of alkaloids,
drug dose relationship, mechanism of drug action. Absorption, distribulion
and elimination. ' -
(b) Anthropometry: Elementary knowledge of human skeleton. Importance of
anthropomeiry in Forensic science. Determination of keight [rom “ones.
Determination of sex from bones. Age determination from cranium and other
body bones. Identification of deceased by super imposition of skull.
Identification of species by small bone [ragments. _
Forensic odontology:Forensic examination of semen stains. Teeth-
identification, type ,funclions, determination of species origin and race from
teeth, individualization from leeth and bite marks.
Uni¢-—-HI
Toxicology Definition and general introd(ction to toxicology. Poisons-types,
mode of aclion, exiraction of poisons in toxicological analysis. Absorption.
distribution, metabolisth, chemislry of poisons, excertion of poisons. Detection
and estimation of CO, Cyanide, formaldehyde, methanol, chloral, chloroform,
phenols, cresols, phosphorus, As, Hg, Pb and Cd. Organophosphorus.
organochlorine and carbamale pesticides and pyrethrenoids, corrosive poisons.
Elementary knowledge of food poisoning.
PAPER XVII1 D—: METHODS OF INSTRUMENTALANALYSIS
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 Parl-C. Part A (10 marks) is
compulsory and comains 10 questions (50words each}.Each question i1s of one
mark. Parl-B (10 marks) is compulsory and conlains five questions at least one
from cach unit. Candidate is required to attempt all five questions. Each queslion
is of two marks (100 words), Part-C (30 marks) contains six questions two {rom
each unit. Candidate is required to attempt three questions one from each Unit.
Each question is of ten marks (400 words.).
. Unit-I _
{(a) Electron microscopy-principle, instrumental components, transmission
electron microscopy, preparation of sample with special reference to biological
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rissue, applications. ' o |
Scanning eleciron microscopy-principle, electron specimen interactions,
instrumental components, preparation of samples, applications, o
inductively coupled plasma atomic emission spectroscopy (ICPALES)- Prineiples
and instrumentalion

Unit ]I
Chromatography and Electrophoresis
Principle, instrumentation and application of':
Gas Chromatography '
i lizh performance liquid chromatography
lon exchange chromatography.

Clectrophoresis-paper electrophoresis, thin layer elecirophoresis, gel

electrophoresis and immune elecirophoresis.

UnitlT -

Principal, instrumentation, application of:
Alomic absorption spectrophotometry (AAS)
X-ray fluorescence spectrometry {XRF)
Radio immuno assay [RIIA} ' s

leutron activation analysis
hLuIEfSER XTX D—lNS%RU(F\TENTALAND BIOCHEMICAL ANALYSIS
Time: 3 Hours Max. Ma rI_cs:S{] |
Note : Paper is divided into three independent units. The question paper Is
divided into three parls Part — A, Pait-B and Part-C. Parl A (l.(} m.arks} 5
compulsory and comains 10 questions (50words ¢ach).Each question is ol one
mark. Part-B (10 marks) is compulsory and contains five questions at least onc
from each unil, Candidate is required to atlcinpt ali live questions. [";ach question
is of [wo marks (100 words). art-C (30 marks) contains six questions two fm!'n
aach unit. Candidate is required to attempt three questions one from each Unit.
[Fach question is of ten marks (400.words. ).

i Unit-I o

(1) Thermal Methods — Principle, instrumentalipn aj1d apphc.atmns _nf
thermogravimetry (TGA), differential thermal analysis (DTA) and difterential
scanning calorimetry (DSC) _ o

(b) Optical Methods- Principle instrumentation and applications of relractometry,
polarimetry, nephelometry and turbidimetry colorimetry.

UnitIl
Analysis of biological fluids N o
Determination of blood group, red cell isoenzymes and serum protein in
palernjty determination, ABO blood group system ani.:i MNS group system.
Laboratory examination nfsemen,slain,lsl:;lwa stain, urine stain.
Unil

(a) Food analysis and food adultcratign - Anal_ysis of majur apd minor
components of food, common adulterants in food, microscopic examination of
foods for adulteration, pesticide analysis in food products. _
(b) Elements of statistics- mean, mode, median, correlation and regression
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analysis, null hypothesis, variance, t-test, chi-square test.
PAPER XX-PRACTICALS (FOR GROUP -A, B, )

Time : 07 Hours Max Marks-1400
A. Inorganic

() Spectrophotometric Determination (Any Three)

I Manganese/Chromium/Vanadiutn in steel sample.

2. Nickel/molybdenum/tungsten/vanadium/uranium by extractive
spectrophotometric method.

3. Fluoride/nitrite/phosphate.

4. lron-phenanthroline complex; Job's method of continuous variations,

5. . Zirconium-Alizarin Red-S Complex; Mole-ratio method.

6. Copper-ethylene diamine complex: Slope-ratio method.

(h) Fiame Photometric Determinations (A ny Three).

l. Sodium and potassium when present together.

2. Lithium/Calcium/barium/strontium

3 Cadmjumn and magnesium in tap water.

4. Sulphate. 2. Phosphate

(¢). Chromatographic Separations {Any Three)

..  Cadmium and Zinc. |

2 Zinc and Magnesium

3. Thin-layer Chromatography-separation of nickel, manganese, cobalt and
zinc. Determination of R values.

4. Separation and identification of the sugars present in the given mixlure
of glucose, fructose and sucrose by paper chromatography and
determination of R values.

5. Separation and identification of Pb and Cd by Paper Chromatopraphy
and determination of R, value. '
B. Organic
() Organic synthesis : .
Multi-step Synthesis of Organic Compounds {any four)
The exercise should illustrate the usé of organic reagenis and may
involve purification of the products by chromatographic techniques.
)] Photochemical reaction
Benzophenone — benzpinacol — benzpinacolone
(1) Beckmann rearrangement: benzanilide from benzene
Benzene — Benzphenone — Benzophenone oxime — benzanilide
()  Benzoin -» benzil — benzilic acid
(iv}  Preparation of Quinoline from aniline;Preparation of 2- phenylindole
from phenylhydrazine.
(v}  Reduction of ethyl acetoacetate using Baker’s yeast to vield
enantiomeric excess of S(+) ethyl-3-hydroxybutancate and determine
Iis optical purity. '
(vi)  Biosynthesis of ethanol from sucrose.

0. Silver.

(vii)  Synthesis using microwave-Alkylation of diethylmalonate with benzy]
chloride.
(viii} Synthesis using phase wansfer catalyst,
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Extraction of organic compound from natural source—

|. [solation of caffeine from tea leaves.

2. Isolation of casein from milk (the students are required to try some
typical colour reactions of proteins),

3. Isolation of lactose from milk (Purity of sugar should be checked by
TLC and PC and R(value reported). '

4. Isolation of nicotine dipicrate from tobacco.

5. Isolation of cinchonine from cinchona bark.

6. Isolation of piperine from black pepper.

7. Isolation of lycopene from tomatoes

8. Isolation of B-carotene from carrots.

9, Isolation of oleic acid from olive oil (involving the preparation of
complex with urea and separation of linoleic acid.

10. Isolation of eugenol from cloves,

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

“(b) Spectroscopy

Identification of organic compounds by the analysis of their spectral data (UV,
IR, PMR). | '
Spectrometric (UV/VIS) estimations (Any Threg):

1. Aminoacids 2. Proteins
- 3. Carbohydrates 4. Cholesterol
5. Ascorbic acid §. Aspirin
7. Caffeine
C Physical
(a)Major

1. Determination of pKa ofindicator {(e.g.methyl red).
7. Determination of stoichiometry and stability constant of
inorganic(e.g.ferric- salicyclic acid ) organic (e.g. amine and iodine}
complexes.
Characterisation of complexes by electronic and IR spectral data.
Estimation of Pb?* and Cd2* /Zn®* and Ni?* by polarography.
To obtain solubility curve for a ternary system of liquids, water-acetic
acid, acid - chloroform systcm,
6. To estimate oxalic acid by carrying out suitable conductometric titration
in the following solutions.
(i) A solution of pure Oxalic acid.
(it) A solution of Oxalic acid and HCI.
(iii) A solution of oxalic acid and CH,COOH
{b)Minor
1. Capacilor as charge storage device
2. To study the behaviour of parallel charged capacitor in series charged
Capacitor placed in parallel.
The usé.of LCR bridge
Response characteristics of LCR netwaork.
Measurement of e.m.f. of thermocouple.
To plot characteristics curve of diode.

th b
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7. Capacitor ilter for [ull wave reclifier.
Books supggested
|. [norganic Experiments, |. Kerek Woollins, VCH.
2, Microscale Incrganic Chemistry, Z. Sqafran, R-M. Pike and M.M. Singh, Wiley.
3. Practical Inorganic Chemistry, G.Mamr and B. W, Rockelt. Yan*Nostrand.
4, The Systematic Identification of Organic Compounds, R.L.-Shriner and
D.Y. Cufin. | -
Semimicro Quatitative Orsanic Analysis. N.D.Cheromis, J.B. Enirikin and
.M. Hodnell.
Experimental Organic Chemistry. M.P. Doyle and W.S.Mungall.
Small Scale Organic Preparations, P.J.Hill.
Orzanometallic Synthesis, J.J. Fisch and R.B.king, Academic.
Experimental Physical Chemisiry, D.P. Shoemaker, C.W, Garland and J.W.
Niber, McGraw Hill, [nterscience,
10. Finalay’s Practical Physical Chemisiry. revised B.P. Levitt, longman.
11. Experiments in Physical Chemislry, J.C.Ghosh,Bharii Bhavan,
INSTRUCTIONS FORPRACTICALS
Max Marks: 100 Time:07 Hours -
The Boasd of Examiners will constitute of one Extermal Examiner and one
Internal Examiner.
varks
{A) Inorganic

Spectrophotometric or Flame Photometric or Chromatographic

(one  exercise ). -15
(B) Organic

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

{1} Speciroscopy or Spectrophotomerric estimations -10
(C) Physical
1. One experiment is to be performed from major and

one frem minor

LA

- <)

Major - 20

Minor - 05

(D)Viva -10

(E} Record - 10

(F)}Scminar - 15
PAPER XX-PRACTICALS{FOR GROUP-D)

Time : 07 Hours

A. Wlicroscopic and forensic examinatton (any five)

|.  Microscopical examination ofhair; - measurement ol medullary index. hair
index, scale count eie, '

Max Marks-100)

2. Drawing and identification ol the skull sacrumt of pelvis.

3. Determinaijon ol height of an individual by the measurements of leng
bones.

4. Delermination of the sex of a person by the examination of bones.

5. Delermination of age of the person by the bones.

6. Some anthropological measurcments of head lengih and width. Cephalic
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index, measuremnent of height. measurements of arm span, measurements Il. Eslimation of saponification value ol polymers
of upper limbs and lower limbs, I2. Estimation of As.H (*Macro and micro mathods).
1. Examination of blood samiple; Preliminary colour tesl, crystal test and species 13. Determination of blood alcohol by various metheds.
determination andBlood Group. 14 Estimation of formaldeliyde
8. Laboratory examination of urine stain. [5. Spectromelric estimation of glucose, urea, creatinine and cholestero!
9. Laboratory.examination of saliva stain. 16. Use ol pi1 meler-preparation of buffer of forensic biochemical relevance.
10. Drawing and ldentification of bones- forelimb. I7. Estimation ol glucose.
|1, Drawing and Identification of bones- lowerlimb. : 18. Estimation ol glycine.
12. Forensic examination ol some fibers:- microscopical & Chemical tesls. 19. Determination of Acid Value of polymer
13. Comparison of tool marks by comparison microscope. 20. Determination of Iodine Value of polymer.
1. Spottings of forensic specimens 2]. Determination of Rancidity of o1l sample,

B. Qualitative Analysis (Any five)

(D)Separation and identification (any five)

. identification of some ink by paper chromatography and TLC. . Separation and identification of volatile oraanic solvent from the mixture

2. lIdentification of some insecticides and pesticides by TLC. of liquids by distillation method.

3. Identification of some barbiturates by TLC 2 Separation and identification of non- volatjle organic solvents from

4. Identification of amino acids, Sugars, drugs by paper chromatography and urine sample.Solvents: methyl alcohol, ethyl aleohol, chlarolorm, dicthy!
TLC ether, carbon tetra chloride, acetone, benzene erc.

5. Identification of pesticides, vegelable poisons from bio-specimen by Spot 3 Separation and estimation of g mixture containing ethanol, methanol
fagp, N and isopropanol using gas chromatography.

6. ldentification of pesticides, opium and morphine. (E) ldentification of metallic poisons and anions

7. Identification of panja. l. Se_para[mn and idenlification of acidic and ncutral volatile poisons from

3. Colour reactions of amino acids - qualitative analysis of amino acid, urine snimple I:lj._f Steam dis_[illaliun. Volatile poisons: chloral hydrate, phenol.

9. Qualitative Analysis of compounds containing purine group. 2, SE[JEII‘EI[IDI‘I.EIH.II] ldianuﬁcalmn of' some basic volalile poisons from urine saniple

10, Qualitative Analysis of Alkaloids. by steam ﬂ.ISlI[]HtI{]n melhod. E.g. amphotamine, nicotine, cphedrine etc.

|1, PrepatatioroELactase Farisilk. 3. Identification of some melallic poisons by colour/chemical/spot/crystal/

[2. Preparation of Casein from milk. lesls {%5, S].J’ Cu, Ag, Pb, F.Ig,, I'e, Co, Ni, Cr, Cd etc.

I ——————— L d, hlienuﬁc::m.nn of some anions _b}f cnlnurfchf?mif:al tests; sulphate,sulphide,

VI ————————— Ititrate, r.]I[rllE,rC_ﬂt‘bDI]El[E, chlprlde_, hrmTude, lodide, etc. _

5. Preparation of D(*) glucose from cane sugar 3. SL"p.'ITEIIIDIl‘I, punfjcauon ﬁn.d identification of compounds of lernary mixtures

[6. Preparation of Hippuric acid from urine. {threc solids) using chemical tests.

C. Quantitative Aralysis (Any five)

Determination of concentration of li'quid by specirophotometer,

INSTRUCTIONS FOR PRACTICALS

Max Marks: 100

Time:07 Hours

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

2. Determination of pH of given acid/base/buffer sy

5. Eslimation of morphine byspectrophotometer, Marks '

4. Estimalion of methyl E'[mh_':’] by spectrophotometer. (A) Microscopic and Forensic Examination(one exercise ) 20

>. Wavelength calibration of UV-VIS Spectrophotometer. (B) Qualitattve Analysis (one exercise )

6. Spectrophotometric determination of cobali-UV-VIS speclrophotomeler/ (C) Quantiiative An;}!ysis(nnle ;emi; ) :2

5 EP*:F”‘JF“: -'mf_- el oy s (D) Separation and Identification(one exercise ) ~ li}l
. Estimation of to al reducing sugars in molasses. _ (E) Identilication of metallic poisons and antons(one EXercise ) - 10

8. Qualitative analysis of opium and the estimation of momhine conient. (Fy Viva 10

% Qualitative estimation of carbohydrates, prolcins, non-protein nitrogen, (G) Record : [0

lipids, etc. | o L (H) Seminar | - 15

10. Estimation of lead in blood and urine by dithiozone methods.

BOOKSSUGGESTED FOR GROUP “D”
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i
X
3.
4..

LR

10,
11:
12,
13.
14. .
13,
16.
1.7
18,

19.
20.

2]

22,
23.
24,
23,
20,
27.
28.
29.
30.
3t
32,

-

i e

34.
35,

6.
37

38.

39

= :‘v'K Sharma

. dkoog

Ewing
- HE Thquns

- OH Mnmsnn
Krishnan

Willard, Merrit & Dean
BE. Sharma
S.N. Tiwarr
Sharma JD .

Remington
Clark

Welcher

Gliaster

Curry

Keith Simpson & Bernard
Alan Curry

OP Agarwal

Hawk

Morrison and Boyd
SN Tiwar

Culliford

Siryer

Taylor

Parikh

C.C. Chaterji

Rass & Wilson
Krogmaman
Surandernath
Tedeschi, etc.
Nandi

EJ Gardner, MJ Simmons
Thaddecus Mann

PL Williams&R. Warwick
Metropolitan Police

N.G. Dey & T.K. Dey
Brain Lanc

Richard Safestein

CEQO’ Hara and G_rLD'Har:l

Instrumental Methods of Chemical Analysis.
Principles of Instrumental Analysis.
Instrumental Methods of Chemical Analysis,
Hand Bock of Pharmaceulical and Clinical
Measurements and Analysis.

Trace Analysis-Physical Methods.

An  Introduction o Modern Criminal
Envestigation.

Instrumental methods of Analysis.
Instrumental Methods of Chemical Analysis.
Monograph on Toxicology.

Yidhi Vigyan and Vish Vigyan

Text Boek ol pharmaceutical Science
Toxicology

Standard Methods of Chemical Analysis.
Medical Jurisprudence and Toxicology.
Forensic Science Vol, 4

Forensic Medicine.

Poison detection in Human Organ,
Chemisiry of Orpanic Natural Products Vol. |
and 11.

Physiclogical Chemislry,

Organic Chemistry,

Manual on Toxicological Analysis.

Manual on Examination of Blood'Stains
Bio-Chemistry.

Medical Jurisprudence.

Chikitsa Nyaya Shastra Aur Vish Vlg}mn {Hind1)
Human Physiology

[Foundations of Analnmy and Physiology.
The Human Skelelon in Forensic Medicine.
An Introduclion to Forensic Anthropelogy.
Forensic Medicine. Vol. 1, 11, 111

Farensic Medicine.

Principles of Genelics {John Wiley, New York).
The Biochemisiry of Semen and of the Male
Reproductive Tract {(Methuen & Co. Lid.
Londaon).

Gray’s anatomy (Chrehill Livingstone,
London).

Forensic Science Laboralory,
Biology Methods Manual.
Medical bacteriolozy {Allied Arency, Calcutla).
The Encyclopedia of Furensu: SCIEI‘IEE
(Headline, London.)

Criminalislics: An introduction (o forensic
science (5" Cdn. Prentice Hall, Enzlewaood
Clilfs. New Jersey)

Fundamental of criminal investigation {6"™ Edn,
Charles C Thomas. Springfield. [llinois)

l.ondon:

40,

- 41,

42,

43.

45,

47,

48,

49,

50.
51.

52.

53.

34,
55.

56.

57.

58.
35
60,
Gl.
62.
63.

BS MNabar

R. Saffersicin

A5, Curry

CGG Aalken and

B.R. Sharma

L Zechmeister and

L. Cholnoky

R E Dodd -

Willard, H Hobart et al

Wischnitzer, Saul

GH Jeffery, et al

Christian, d Gray and
A .B. Littlewood

Welcher., J. Frank

G. Chatwal & S. Anand

Lawes, Grahame
Ewing, Glalenwood

Genel, L Barbra

Reimer and Ludwig

Frank M Biffen and
Gerald W. King

K KacKschalger

J. ‘Bassett, et al |

Iras Luriec and

GL Gooberman

David M. Mercules
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Forensic Science (SVP National Police
Academy Hyderabad).
Forensic Science Hand book Vol. 1,11, & 111
(Prenlice Hall, Englewoad Clifls, New Jersey)
Methods of lorensic science Vol.Ill (Interscicnce
Publisher, London)
The use of statistics in forensic science (Ellis
D_A.Stoney Honwood Ltd New York) '
Forensic Science in Criminal investigatin and
trials (Central Law Agency, Allahabad)
Principles and practices of chromatography
(Chapman & Hall, London).
Chemical Spectroscopy (Elsevier, Amsterdam).
Instrumental methods of Analysis (CBS
Publishers, Delhi).
Introduction to Electron Microscopy (Pergamon
Press, New York).
Vogel’s Texibook of Quantitative Chemical
Analysis (5" Edn. Wesley Longman.
Sighapore).
Atomic Absorption Spectroscopy (WI'E}"
Feldman Interscience, New York
Gas Chromatography: Principles, Techniques
and Applications {Academic Press, New York)
Standard Methods of chemical analysis (6® Edn.
Vol.3, Part A. Robert E Kneger Publishing Co.,
New York).
Instrumental Methods of Chemical Analysis
(Himalaya Publishing House, Bombay)
Microscopy and X-Ray
Analytical Instrumentation Hand Eunk 2" rey,
Ed. (Marcel dekker, New York).
Biological Electron Microscopy {Van Nostrand -
Remhold Co., New York)
Scanning Electron Microscopy: Physics of image
formation and microanalysis (Springer-veriag-
Berlin} - -
Maodem Instiruments in Chemical Analysis (Mc
William Seaman Graw Hill, New York) _
Spectroscopy and Molecular Siructure (Holt
Rine Hart and Wiinston, New York)
Errors, Measurements & Result in Chemical
_Analysis (Van, Nostrand Reinhold, London).
Vogel's Text'Book of Quantitative Inorganic
Anﬂlysls (4" Edn. Longmans-Essex).
High Performance Liquid Chromatography in
John D Wittor Jr. Forensic Chemistry.
Ultrasonics-Theory and applications (English
University Press, London)
Fluorescene and Phospliorescence Analysis
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Principle and Applications(Interscience
Publishers, NewYork)

65.  H. Ward Smith Meihods of determining alcohol in methods af
forensic science Vol. [V {Interscience Publishers
New York).
66. 1C Garret The quantitative analysis of drugs {Chapman
and Hali)
07.  FD Smell & FD Biffen Commercial methods of analysis 2" Eqp.
) {Chemical Pub. Co. Lne,)
08. John Steward The Paint-Laboratory Note Bogk {Leonard Hijll
Remington Ltd, _
09. R.S, Drago Physical methods of inoTeanic chemistry
; (Reirthold Pub.)
70.  D.G Peters e al Chemical Separation and measurements
¥ (Sauders Co.)
7. GW. Himus Fuel Testing (Leonard Hill).
72, F. Fiegl and V Anger  Spot Tests in Organic Analysis (Elsevier,
Amsterdam),
73. F Fiegl and V Anger  Spot Tests in Organic Analysis (Elsevier,
Amsterdam), | |
4. Snell & Snell Colorimetric Method of Analysis (Van Nortland)
75, N.D. Cheronis et al Identification of Organic compounds using sem}
/ micro technigues (Wiley). ' |
. 76.  Erich Leschle Clinical Toxicology (J.A. Churchilr, London) |
I %7, Cid=Polson and Clinical Toxicology (English University Press. |
. R. Tattesa]l Lendon) |
/8. A.Looms - Essentials of Toxicology (Less & Febiger,
Philadelphia)
79, William H Warren Laboratory manual for the detection of poisons
\ ) and powerful drugs (P Blakiston’s Son & Co.
Philadelphia).
80. C.P. Stewan - Toxicology-Mechanisms and Analylical and
: Stu]rpan Methods Vol. [ & | {Academic Press,
New York)
81. Franck Bamford Poifons —Their Isolation and Identification (J.A.

Chnrghill, London).
82.  Irving Sunshine et gl {Guideline for Analytical Toxicology Programs Vo,
I {CRC Press)

83. Alan Curry Pdison Deiection in Human Organs (Charles ¢
' Thomas) ' :
- 84. F Lundgis{ et al Methods in Forensic Science (Vo. [ to |V,
- Interscience Publishers, New York).
8% - A Stolman . Progress in Chemical Toxicology Vol I, |1
(Academic Frgss, New York)

86. M.JL. Pelezar, EC S Reid Microbiclogy ¥ Edp. (Tata Mc¢ Graw Hill
] Publishing & Chan Co., New Delhi),
87.  Stites D.P et g Basic & Clinical Immunology 5t -

Edn. (Lange Medical Puhlicaiinris; Losatios)
33




