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SCHEME OF EXAMINATION

Cach Thenry Paper - 3 Hrs. Duration
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The rumber of papers and the maximum marks for each paper/ practicai shall be shown in the sylladus fo.
the subject concerned. 't wiil he necessary for a candidate o pass in the theory part as well as in practical

part {wherever prescrided) of a subjeci/paper separately,

A candidate for a pass at each of the Previous and the Final Examinations shal) be required 1o obain -

1} Atleast 36% marks i the aggregate of all the papers preseribed for the examination, and ;

2) Atleast 36% marks in practical(s) wherever prescribed at the examiaation, provided that ifa ca_ndi:dacc ‘
fails o sccure atleast 23% marks in each individual paper at the examination and also fn the
dissertation/Susvey rcporb;Ech work, wherever prescribed, he shall be deemed 1o have 5_l.bi{;d}-u.=h“d
examization cotwithstanding his having obtained the minicum perceﬁtage ,of‘mgri(s.’-’rcizpired_ i the
aggregate for that examination. No division will be awarded al the Previous and_.l}ié’Fiqai‘Exmninalion,
Division shall be awarded at the ead of the Final Examination or the com&x'ni:& lnqu;'ﬁbtaincd at the
Previous and the' Finzl Examination taken together, as noted below - $ :
Fiest Division ] 60%  of the aggrepate marks_l;_}c_cn (dgctbe;: or ‘thc
Sevond Division f 48%  Previous and the Fi@?ﬁE}&nﬁtﬁ:’im:.

Al the rest will be declared to have passed the examination.

I a candidate clears any Paper{s)! Practical(sy Disserlatio.n'i -pa'-'és.éri'bc'd ai the Previous andfor Fingl
Examination after a continuous periad of three years, then for-the V:p‘Urpose of working out his division the
minimum pass marks only viz. 25% (36% in the case 6!" practical) shall be taken into account in respect of
suth Paper(sVPractical{sVDisséranon as are ETdafr"Ed e the expiry of the aforésaid period of three years.
provided that in case where a candidate required ‘mprc than 25% marks in order to reach the minimum
aggregare as many marks out of those’?ﬁgua!ﬁ'sccd'r&d by him will be taken into account as would enable

Rim tomake up the deficiency in the requisiteminimum | aggrepate

The Tnes:s/Disscrta:iomSu;ypy -Eiéébn/ﬁeld Wark sbail be typewritien and submitted in triplicate so
as to reach the office of zhé"‘Rgggis:raz atleast 3 weeks before the commencement of the theory
examinations. Only. such candidates shal) be permilted to offer Dissertations Field Work/Survey
RepoiidThesis G provided i e seheme of cxaminution) i lice of . puper &y huve secuncd zticast
35% marks in the aggrégate of ali the papers prescribed for the previous examination in the cass of
annual scheme irrespective of the number of papers in which a candidate actually appeared at the

(:».fl'n'iilati-_)n
NB Nue-o legiate candigaies are na: shigibls o offer dissenation as ner pravisions ol (0 J70-4
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Syllabus. M.Se Chemistry

¢ :
> M.Se. CHEMISTRY
- ; {Two Year Course)

Note - In ench question paner |0 questions will be set. Candidates have in answer any 5 Guestions se

lzast one question from ach anit.
M.Sc. [ Year (Previous)

lecting ar

HIAYR (I, )

Paper Course Course Duralion Wlax. Min
No. Hours Marks Marks
Paper | CH-401 tnorganic Chemisiry 3 100 36
Paper il CH-202 Organic Chemisiry 3 10G . 36
Paper il CH-403 Physical Chemistry 3 HOO0 36
Paper iV CH-404 Spectroseopy 3 75 27
Paper v CH-405 (A) Mathematics for Chemiss®
. 3 25 v
@) Biology fur Chemists®*
Paper VI CH-406 Computers for Chemists 3 50 18 p
‘Prachical 18 brs. 200 Te k.
* For stadents without Mathematics in B.Sc, Total Marks: 650 '
** For students without Biology in B.Sc.
“M.Sc. Jf Year (Final) St 3
Paper Course Course & " Duration Maxi o M.
< No. Marks | Marks
Paper 1 CH-501 Applications of Spectrascopy, 3 hrs, “I00NL. 38
Photochemisiry and Solid Stats T
Chemistry ‘ G :
Paper 1 CH-502 Bioinorganic Chemistry 3hes, . s 4
Biocorganic Chemistry Sl
Biophysical Chemistry A
- Paper I CH-503 Envirgamental Chemistry “3 hrs. S0 18
Paper IV CH-504 Elective Paper s, 50 18
Paper V CH-505 Elective Paper 03 hss. 50 8
Paper V) CH-506 Elective Paper 3 hrs, 50 18
Paper Vil CH-507 Elective Paper 3 hes, 50 (8
Seminars internal 3 o 24 9
Praccal - s o 18 hrs. 200 porer Sl B
., Total Marks 650 T
Grand Total © M.Se. T Yr (Previous) & 1 Yr{Final) : 1300
The foliowing alternative groups of glet.:‘:_ing p.a'pc-f are approved for M.Sc. [ ¥r course.
Group I CH-30d o YOrganctransition Mezal Chemistry
CH-505 ... DBiginorganic and Supramolecular Chemisery
CH-506:.~ " Photoinorganic Chemistry
CH-SG7 0 Polymers
Group-i1 ; . CH- 504’ Creaziz Synthesiz.|
S EH: So& Organic Synthesis-1
CH &go 4 Heterocyelic Chemisiry
_CH Sovp  Chemisiry of Nawral Products
(.;’uuva: ¥ CH- ;-5‘, Aralytical Chemisiry
W oo CH-!  go&™ Physical Organic Cherzisiey
CH $°6  Chemical Dvnamics
CHe: ¥ oF Elecrrachemistry
\
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‘ ' M.Se. I YEAR (PREVIOUS)
=y ; Paper I: CH- 401 Inorganic Chewmistry
Puration : 3 hrs. Max. Marks: 10¢

« Unit-f
Symmetry and Group Theory in Chemistry
Symmetry elements and Symmelry operation, definition of Eroup, subgroup, relation between orders of a
finite group and its subgroup. Conjugacy relation and classes. Point symmetry group. Schonflies Symbotis,
representations of groups by metrics (representation for the Ca Covo Dy, etc,, &roups to be worked oyt
explicitly). Character of a represcntation. The great orthogonality theorem (without proof) and is
importance. Character tables and their UsES; speclroscopic dervation of character table for C,, and Cis
point group. Symmetry aspects of molecular vibrations of H20 molecule.

Unit-11

Stereochemistry and Bonding in Main Group Element Compounds

VSEPR, Walsh diagram [tri-atomic (AH; type) and penta-atomic (CHsI) molecules]. dm-pr bond. Ben:

rule and energetics of hybridization, some simpie reactions of covalently bonded molecuies.
Metal-Ligand bonding ?
Limitations of crystal field theory. Molecular orbital theory: octahedral, tetrahedral and square ‘planar
complexes and n-bonding complexes. gt
Meta) x-Complexes _
Metal carbonyls, structure and bonding, vibrational spectra of metal carbonyls for boading and structural
clucidation, important reactions of metal carbonyls; preparation, bonding;"'s‘ttuc'tdQ: and importan¢
reactions of transition metal nitcosyl, dinitrogen and dioxygen complexes: tertiary phosphine as ligand.
Metal Clusters R
Higher - boranes, carboranes, metalloboranes and metallocarboranes, compounds with metal-metal
multiple bonds, Y il
[sopoly and Heteropoly Acids and Salts,
Unitril ... -

Electronic Spectra and Magnetic Properties of Transiu’on. Mcltai Complexes
Spectroscopic ground states, correlation. Orgel and 'r.a'ngchSugano diagrams for transition metal
complexcs (d!-d9 states), calculations of Da, B and B parameters, charge transfer spectra, spectroscopic
method of assignment of absolute conliguration in optically active metal chelates.and their stereochemical
information, anomalous magnetic moments, magnetic exchange coupling and spin crossover.
Metal-Ligand Equilibria in Solution
Stepwise and overall formation constants and: their interactions, trends in Stepwise constants, factors
affecting the stability of metal comple;ge'S'-wi(h Treference to the nature of meral jon and ligand, chelate
effect and its (hcrmodynamic,oﬁgir‘l_,, determination of binary formation constants by pH-metry and
spectrophotometry. gy G

Unit-p vV
Reaction Mechanism of Transition Metal Complexes
Energy profile of a reaction; reactivity of metal complexes, inert and labile Complexes, kinetic application
of valence bond and Crys_t_al field theories, kinetics of octahedral substitution, acid hydrolysis, factors
aftecting acid hiydrolysis, base hydrolysis, éonjugatc base mechanism, direct and indirect evidences in
favour of Sunjugate -mechanism, anation reactions, reactions without metal ligand bond cleavage.
Substitetion réactions in square planar complexes, trans effect, mechanism of the substitution reaction.
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Redox reaclions, electron transfer reactions, mechanism of one electron transfer reactions. outer snhere ¢

ty?i-‘. reacti?ns, €r0ss reactions and Marcus-Hush theory, inner sphere type reacticns.

Unit-v
Nuclear and Radiochemistry: :
Laws of radicactive decay; Detection of radiations;  Geiger-Nuttal- rule; GM  tubes and their
characteristics; lonization chamber, Proportional counters, Scintillation counters; Solid state detectors:
Calibration of counting equipments; Determnination of absolute disintegration rates.
Activation analysis: Principles; Various methods of activation; Methedology; Advantages, limitatings
and applications.
Books Suggested:
1. Chemical Applications of Group Theory. F A, Cotton.
2. Advanced Inorganic Chemistry, F.A. Cotton and Wilkinson, Joha Wiley.
3. Inorganic Chemistry, J.E. Hubeey, Harper & Row,
4. Chemistry of the Elements. N.N. Greenwood and A. Earnshow, Pergamon,
5. Inorganic Electronic Spectroscopy, A.B.P. Lever, Elsevier,
6. Magnetochemistry, R.I. Carlin, Springer Verlag, P %,
7. Comprehensive: Coordination Chemistry ¢ds., G. Wilkinson, R.D. Gillars and J/A "McC:Icvc:ly,
Pergainon:. AR A
8. Nuclear and Radiochemistry; G. Friedlander, J. W, Kennedy, E. S. Macia_s-ahi’f-‘l_;‘fiM;"Mi!lcr; 3 By
Wiley: NY, 1981. £ 5
9. Essentials of Nuclear Chernistry, H. J. Amikar; 4® Eds., New Age Intei'nétidxial: N Delhi, India, 2011,
10. Nuclezr and Radiochemistry: Fundamenta! and Applications, 2 Vdis., Jt‘-};s'-ilolker Kratz and Kaur)
Heinrich Lieser; 3" Edn., John Wiley. & Sons: UK, 201 3. i VI

Paper II: CH-402 Organic Chiemistry

Duration : 3 hrs. e ’ Max. Marks : 100
; Alnit-1

Nature of Bonding in Organic Molecules W
Delocalized chemical bonding - conjugation, eross conjugation. resonance, hyperconjugation, bendi
{ullerenes, tutomerisu. My
Aromalicity in benzenoird and nop-bgnzchoiq compounds, alternant and non-alternant hydrocarbons.
Huckel's rule, energy level of n-molecular orbitals. Annulenes, anti-aromaticity, homo-arcmaticity, Pac)
approach. Boads weaker thi w»alem addition: compuunds, crown ether complexes and eryptands,
inclusion compounds, catendanes dnd rolaxanes.
Stereochemistry X% 7
Conformational analysis of cycloaikanes, decalins, effect of cenformation on reactivity, conformation ol
sugars, strain duq.'(c up__avoiglable crowding. Elements of symmetry, chirality, molecules with e this
cae chiral centre,"tfirec ‘and erythro isomers, methods of resolution, optical purity. Enanticiopic ae
(!ias[erer:lop_ic atoms, .~'g'."ou;>s and faces. Sterecspecific and sterecselective syathesis. Asymumneir;
symheg?s. Opl}cgv! .ao'tiVity in the absence of chiral carbon (biphenyls, allenes and spiranes), ¢ hizality
to helicalshape.
S :crcochi’fmj.}tr;; of the compounds Containing nitrogen, suiphur and phosphorus.
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~_Reaction Mechanism : Structure and Reactivity
R

)

Uriit-If

ﬁ'pu of mechanisms, types of reac.ions, thennodynamic and kinetic iequirements, kinetic and
thermodynamic control, Hanunond'§ postulate, Curtin-Hammett principle. Potentiai energy diagrams,
transition states and intermediates. Methods of detcrmining mechanisms, isotope effects, Generation,
structure, stability and reactivity of carbocations, carbanions, free radicals, carbenes and nitrenes.

Effect of structure on reactivity, resonance and fieid effects, steric effect, quantitative treatment. The
Hammett equation and lincar free energy relationship, substituent and reaction constants, Taft equation,
Aliphatic Nucleophilic Substitution

The Sx2, Syl, mixed Sn1-Sx2 and SET mechanisms.

The neighbouring group mechanisim, neighbouring group pariicipation by n and ¢ bonds, anchimeric

assistance.

Ciassical and nonclassical carbocations, phenoniuin ions, norbomyl system, common carbocation |
rearrangements. Application of NMR Spectroscopy in the detection of carbocation. The Sni mechanism

Nucleophilic substitution at the allylic, aliphatic trigonal and a vinylic carbon, %
Reactivity effects of substrate structure, attacking nucleophile, leaving group and reaction m,c»dium.' phase
transfer catalysis and nltrasound. Ambident nucleophile, regioselectivity. R

Unit-1]

Aliphatic Electrophilic Substitution ' g ,
Bimotecular mechanisms - Sg2 and Sgi. The Sl mechanism - electrophilic subsﬁmi_iq;x accompanied by
double bond shifts. Effect of substrates, leaving group and the solvent polarity‘on diﬁ.}éaétivity.
Aromatic Electrophilic Substitution N o

The arenjum ion mechanism, orientation and reactivity, energy pmﬁleﬂ,diaﬁﬁmg. The orthofpara ratjo,
ipso attack, orientation in other ring systems. Quantitative treatment of reactivity in substrates and
electrophiles. Diazonium coupling, Vilsmeir reaction, Gattermana-Koch reaction.

Arpmatic Nucleophilic Substitution -

The SnAr, Syl, benzyne and Spy| mechanisms. Reactivity - effect »of’ substrate structure, leaving group
and attacking nucleophile. The von Richter, Sommelet-Haoser and Smiles rearrangements,

Free Radical Reactions N,

Types of free radical reactions, free radical substitation mét;hanism. mechanism at an aromatic substrare.
neighbouring group assistance. Reactivity for aliphatic and-aromatic substrates at a bridgehead. Reacti vity

in the attacking radicals. The effect of sglvent;;:on reactivity, Ailylic halogenation (NBS), oxidation of
aldehydes to carboxylic acids, auto-oxid'éition, ccé_d'piing of alkynes and arylation of aromalic compounds
by ("iazonium salts. Sandmeyer magt-ioq. Fm'e-.g_gdl‘cal rearangement, Hunsdiecker reaction,

", A UnitdV
Addition to Carbon-Carbon Multiple Bonds
Mechaistic and stereochernical, a8pects of addition reactions involving electrophiles, nucleophiles an
free [radicals. Regio- and chciho_sqle‘ctivity. Orientation and reactivity. Addition to cyclopropane ring
Hydrogenation of double and triple bonds, hydrogenation of aromatic tings. Hydroboration. Michac!
reaction. Sharpless asymmetsic cpoxidation,
Addition to Carbon-Hetero Multiple Bonds
Mechamsm of. metal hydride reduction of saturated and ursaturaced-carbonyl compounds, acids, esters
and nitriles. '#Qdd_itjon of Grignard reagents, eiganczine and organolithivm reagents to carbonyl ang
unsatirated carbonyl compounds. Witlig reaction.
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.’v!L:cham’sm of condensation reactions invo) ving enclates - Aldol. Kuoevenage), Claisen, Marnnich,
Gigazoin, Perkin and Stobbe reactions. Hydrolysis of esters znd amides, ammonolysis of esters,
Elimination Reactions : :
The EZ. El and ElcB mechanisms and their spectrum. Orientation of the double bond, Reactivity - effects
of substrate structures, attacking base, the leaving group and the medivm. Mechanism and orientation iq
pytolytic elimination

; -Unit-V

Pericyclic Reactions .
Malecular orbital symmetry, Frontier orbitals of ethylene, 1,3-butadiene, 1,3.5-hexatriene and ally
sys'[cm. Classification of pericyclic reactions. Woodward-Hoffmann correlation diagrams. FMO and
PMO approach. Electrocyclic reactions - conrotatory and disrotatory motions. 4n, 4n+2 and allyl systems,
Cycloadditions - antarafacial and suprafacial additions. 4n and dp42 systems, 2+2 addition of ketenes.
[,3-dipolar cycloadditions and chelotropic reactions. A
Sigmatropic rearrangements - Suprafacial and antarafacial shifts of H, sigmatropic shits tnvolving c&rbm]
moieties. 3,3- and  §,5-sigmatropic rearrangeraents, Claisen, Cope and aza-Cope rearrangements.
Fluxional tautomerism. Ene reaction,
Boaks Suggested
1. Advanced Organic Chemistry — Reactions, M echanisin and Structure, Jerry March, John Wiley.
2. Advanced Organic Chemistry, F.A. Carey and R.J. Sundberg, Plenum, 7 e
3. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes. Longman. , b
4. Structure and Mechanism in Organic Chemistry. C.K. Ingold. Cornell Un,iv'cl‘sity Press.
5. Organic Chemistry, R.T. Morrison and R N, Boyd. Prentice- Hall, gt
6. Modern Organic Reactions. H O. House, Benjamin, 1
7. Principles of Organic Synthesis. ROC Norman and J. M. Coxon. Blackie Academic & Professional, -
8. Pericyclic Reactions, S. M. Mukherji. Macmillan, India. A e X

-9, Rfacziou Mechanism in Organic Chemistry, S.M. Mukherji and .S."P:-'Singh. Macmillan,
10. Stereochemistry of Organic Compounds, D. Nasipuri, Néw: Age International.

I

1. fitcrcochcmistry of Organic Compounds, P.S. Kalst. New Age International

! Paper II: CH-403 Physical Chemistry
Duration : 3 hrs. A

e e

A Max. Marks : 100
Lo Unit-f
Quantum Chemistry &, ¢ .4
Introduction ts Exact Quantpm_ ,M'éé‘h:'él’ifcé'] Results : The Schrodinger equation and the postulates of
quantum mechanics. Discussion o.f-gmgyséiutions of the Schrodinger equation to some model systems viz.,
particle in 2 box, the harmonic oscillator, the rigid rotor, the hydrogen atom.

Approximate Methods: The variatjon theoremn, linear variation principle. Perturbation theory {up (o
second order and non-dcgencgﬂe). Applications of variation method and perturbation theory to Helinm
atom. R

Angylar Mowmentum: Ordinary angular momentum, generalized angular momentum, cigen functions for
angular momentum, eigen values of angular momentum, operator using fadder operators, addition of
angular momenta, tunneling, spin, antisymmetcy and Pauli’s exclusion principle.
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;\.!Jolecgdar Orbital Theory : Huckel theory of conjugated systems, bond and charge density calculations.
Applications to ethylene, butadiene, cyclopropenyt radical, cyclobutadiene eic. Introduction to extendad

E-D-_kel theory.
Unit-f] :

TLcrmodyn’amics _ :
Ci'aSSicaI Thermodynamics : Bnef resume of concepts of laws of thermodynamics, free energy,
chemical potential and entropies. Partial motar properties, partial molar free encrgy, partial molar volume
and partial imolar heat content and their significances. Determinations of these quantities. Concept of
fugacity and determination of fugacity. :
Nan-ideal systemns : Excess functions for non-ideal solutions. Activity, activity coeflicient, Debye-Hdckcl
(hq:ory for activity coefficient of electrolytic solutions: determination of activity and activity coefficients,
ionfic strength. Application of phase rule to three component systems, second order phase transitions.
St:tistical Thermodynamics : Concept of distribution, thermodynamic probability and most probable
distribution. Ensemble averaging, postulates of ensemble averaging. Canonical, grand canonical and
micro canonical ensembles, corresponding distribution laws (using Lagrange's method of und_etéﬁ'_zﬁned
.'nujtipliers). Partitton functions-Translation, rotational, vibrational and electronic partition functions,
calciulatim of thermodynamnic properties in terms of pastition functions Application of pa;miod“fu,_ncﬁbns,
Heat capacity behaviour of solids-chemical equilibria and equilibrium constant iy terms of. partition
fungtions, Fermi-Dirac statistics, distribution law and applications to metal. Bose-Einstein statistics
disvjibution Law and application to helium. - S
Nori Equilibrium Thermodynamics : Thermodynamic criteria for non;eiiixilibﬁum states, entropy
production and entropy flow, .entropy balance equations for different imeversible processes (e.g.. heat
flow, chemical reaction etc.) transformations of the generalized ﬂukes__ and-forces, non equilibrinm
s(atx#mary states, phenomenological equations, microscopic reversipi}iiy and Onsager’s reciprocity
relations, electrokinetic phenomena, diffusion, electric conduction: :

| Unit-ltf
Chemical Dynamics e -
Methbds of determining rate laws, collision theory of reaction rates, steric factor, activated complex
theory, Arrhenius equation and the activated complex theory; ionic reactions, kinetic salt effects, steady
state Kinetics, kinetic and thermodynamic control of 'fqgction§, treatment of unimolecular reactions.
Dynamic chain reactions (hydrogen-bromine mac:idn;r»p')}rolysis of acetaldehyde, decomposition of
ethane), photochemical reactions (hydroggq-bromi_nc and hydrogen-chlorine) and homogeneous catalysis,
kinetifs of enzyme reactions, gencral features of fast reactions, study of fast reactions by (low methud,
wlaxa’yon method, flash photolysis and the nuclear magnetic resonance method, dynamics of
unimolecular reactions {Lindemann.. Hinshelwood and Rice-Ramsperger-Kassel- Marcus [RRKM)
thcon‘és of unimolecular reac;iobé-)‘,_‘_' . : :

Unit-1vV

Surfmj'c Chemistry

Adsorption : Surface tension, capillary action, pressure difference across curved surface (Laplace
equatiqn), vapour pressure of droplets {(Kelvin equation). Gibbs adsorption isotherm, estimation of surface
area (BET equation), surface films on liquids {Electro-kinetic phenomenon),

Micel!'cls - Sqn_‘a?e active agents, classification of surface active agents, micellization. hydrophohic
E:l(cl'aca'ig_[:,: ;d!écal;micellar concentration {CMC), factors affecting the CMC of surfactants, covnter jon

cﬂg“”
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bmdmg to micelles, thermodynamlcs of miceliization-phase separation and mass aclicn models.
* somwbilization, micre zmulsion, reverse micelles.
Macromolecules
Polymer - definition, types of polymers, electrically conducting, fire resistant, liquid crystal polymers,
Kinetics of polymerization, mechanism of polymerization.
Malecuiar mass, oumber and mass average molecutar mass, molecular mass determination (cksmomcm-:
viscometry, diffusion and light scattering  methods), sedimentation, chain configuration a_’mf
macromolecules, calculation of average dimension of various chain structures:

i Unit-V
El*trochemistry '
Elccuochermscry of* solutions. Debye-Huckel-Onsager treatment and jts extension, ion sclvent
m.e.ra< tions. Debye-Huckel-Jerum mode. Thermodynamics of clectrified interface equations. Dervation -
of clc(.uo capillarity, Lippmann equations (surface excess), methods of determination. Structuze of
eledirificd  interfaces. Guoy-Chapman, Stern, Graham Devanathan- -Mottwatts, Tobin. “Bockris,
Desanathan models, Overpotentials, exchange current density, derivation of Butlcr—Vo!mc;f' cqﬁatiou.
Tafgl plot. ':
Quanmm aspects of charge transfer at electrodes-solution interfaces, quantization of charﬂ;c transfer,
tunnclmg
Semiconductor interfaces - theory of double layer at semiconductor, clcctro!ytc soluuon interfaces,
strugture of double layer interfaces. Effect of light at semiconductor solution mterfaCc ;
Polarography theory, llkovic equation; half wave potential and its sxgmﬁcance
Books Suggested
l Paysical Chemistry. P.W. Atkins, ELBS,

troduction to Quantum Chemistry, A.K. Chandra, Tata McGraw Hlll

3 Quantum Chemistry. Ira N, Levine, Prentice Hal).,
- Coulson’s Valence. R. McWeeny, ELBS,
Chemical Kinetics. K.J. Laidler, McGraw-|]ili.

netics and Mechanisim of Chemical Transformauon J. Rajaraman and §. Kuriacose. McMillan,
- Micelles, Theoretical and Applied Aspects, V. MOIOI P]enum
- Mpdern Electrochemistry Vol. [ and Vol. II, J.O'M. ,chkns and A K.N. Reddy, Plenum.
Introduction to Polymer Science, V.R. detujkar, N.V. Vishwanathan and J. Sridhar, Wiley Eastern,

A

© 2N

Paper IV: f"H 4;)4 Spectroscopy and Diffraction Methods

Duration : J ors. P " Max. Myrks - 75
Wy Unie-f

Unifying Principles :
Electfornagnetic radiation, mtcract:on of clectroinagnetic radiation with matter - absorption, emission,
transmissior, rcw-cum _refraction, dispersion, polarisation and scattering, Uncertainty relation
nawrhl hoe width” and uatural line broadening, transition probability, results of the i dependen
p.mxroauon ‘h.or) transmon moment, selection rules, intensity of spectrai lines.
chro\u»e Spectroscopy
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Llassification of molecules, rigid rotor model, effect of isotopic substitution or the transition frequencies,

E gcnsigics, non-rigid rotor, Stark effect, nuclear and electron Spin interaction and cffect of external field. -

APpltcasons,
: i Unit-17 .
Vibrational Spectroscopy _ ' :
[nfraced Speciroscopy: Review of linear harmonic osciliator, vibrational energies of diatomic

tolecules, zero point encrgy, force constantand bond strengths; anharmonicity, Morse potential energy
lagram, vibration-rotation spectroscopy. PQR branches. Breakdown of Oppenheimer approximation-

vibrations, nérmal co-ordinate analysis.

Raman Spectroscopy: Classical and quantum theories of Raman effect. Pure rotational, vibrational and
\iibrational-rotational Raman spectra, seiection rules, mutval exclusion principle. Resonznce Ratnan
jpeciroscopy, coherent antistokes Raman spectroscopy (CARS). £
Applications of VibratiOnal'Spectroscopy: Synunetry and shapes of AB2, AB3, AB4, ABS and ABG,
thode of bonding of ambidentate ligands, ethylenediamine and diketonato complexes, abplicalion of
resonance Raman spectroscopy particularly for the study of active sites of metalloproteins.

| Unit-111 A

dvertones, hot bands, factors affecting the band positions and intensitics, far IR region, metal-ligand

filec(ronicSpeclros'copy P _
Alomic Spectroscopy: Energies of atomic orbitals, vector representation of momenta and vector
coupling, spectra of hydrogen atom and alkali metal atoms, A %

j:olecu!ar Spectroscopy: Energy levels, molecular orbitals, vibronjc trgnsitioqs'. vibrational progressions,
ahd geometry of the excited states. Franck-Condon principle, electronic spectraiof polyatomic molecujes
Emission spectra; radiative and non-radiative decay, internal conversion, spectra of transition meta|
complexes, charge-transfer spectra. A, -

Photoelectron Spectroscopy: Basic principles; photo-electfic c'ffeqt, ionization process. Koopman's
tieorem. Photoelectron spectra of simple molecules, ESCA, chemical information from ESCA. Auger
clectron Spectroscopy - bastc idea. LA N

Magnetic Resonance Spectroscopy .
Npclear Magnetic Rcst_)nance Spectroscopy : General fﬁtmduction. Nuclear spin, nuclear resonance,
shielding mechanism, chemical shift and its. measurements; factors influencing chemical shift,
ddshiclding. Chemical shift values anc_f cb@clatjdr‘: for protons bonded: to carbon (aliphatic, olefinic,
alfehydic and aromatic) and other nuclei (alcohols, phenals, enols, carboxylic acids, amines, amides &
mércapto). Spin-spin inlerac(ion:s‘."cbupling‘cdnstam ', factors influencing coupling constant. Complex
Spin-spin Interaction between. qu,“glrée, four and five nuclei (ABX, AMX, ABC, A2B2, eic), Spin
du"oupling. chemical cxc!néinggf-"éf'fpct of deuteration. Simplification of complex spectra - puclear
magnetic double resonance, NMR shift reagents, solvent effects. NMR of Paramagnetic substances in
so!urion, the contact 'and pseudocomact shifts, factors affecting nuclear relaxation, Fourier transform
techaique (FT NMR), nuclear overhauser effect (NOE). NMR active nucle; other than proton - ¢
and "p, .

Electron Spin Resonance Spectroscopy : Basic principles, zero field splitting and Kramer's degeneracy,

!sc,;:mpjc,_n,;;d anisotropic Hyperfine coupling, spin-orbit coupling and significance of g-tensors, factors
’ U a i 1 N
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| : &
wfcn ling the ‘g value, application’to tmnsmon metal complexes; spin Hamiltonian, spin densmm and
‘Ny,onnc relationship, applications - spin polanization for atoms and transition metal ions.
Unit-V
)Jray Diffraction : Bragg condition, Miller indices, Lave Method, Bragg method. Debye Scherrer
ricthod of X-ray structural analysis of crystals, index reflections, identification of unit cells from
systerpatic absences in diffraction pattern. Structure of simple lattices and X-ray intensitics, structurs
- factor and its relation to intensity and clectron density, phase problem. Description of the procedure for an
-ray structure analysis, absolute configuration of molecules.
Electron Diffraction : Scattering intensity vs. scatlering angle, Wierl cquauon, measurement techiique,
elucidation of structure of simple gas phase molecules. Low energy electron diffraction and structure of
surfaces.
:eutron Diffraction : Scattering of neutrons by solids, mcasurcmems techniques. Elucidation of -
cture of magncucally ordered unit cell.
oks suggested
Modern Spectroscopy, J.M. Hollas, John Wiley,
2 Applied Electron Spectroscopy for Chemical Analysis, Ed. H Windawi & F L, Ho. Wiley ln(chC]cnce
3{ NMR, NQR, EPR and Mossbauer Spectroscopy in Inorganic Chemistry, R.V. Parish, Ellis Harvmod.
4} Physical Methods in Chemistry, R.S. Drago, Saunders College.
5| Introduction to Molecular Spectroscopy, G.M. Barrow, McGraw Hill.
6| Basic Principies of Spectroscopy, R. Change, McGraw Hill,
7
8
9

Theory and Application of UV Spectroscopy, H.H. Jaffe and M. Orchin, IBH- Oxford
Introduction to Photoclectron Spectroscopy, P.K. Ghosh, John Wiley.,
[ntroduction to Magnetic Rcsonancc, A Carrington and A.D. Maclacha!an. Haxpcr & Row,
| e i b {
Paper-V : CH-405 (a) Mathematics for, Chemists
I (For students without Mathc,ma(}it;’s.in B:Sc)
Duration : 3 hrs. 4 - Max. Mark; : 25
bm:—

Vectors and Matrix Algebra
Vectors : Vectors, dot, cross and triple products etc. grachcn( divergence and curl. Vector calculus,
\Iatrix Algebra : Addition and muluphcauon. inverse, adjoint and transpose of - matrices, special

atrices (Symmetric, skew-symmetric, Hemuuan skew-Hermitian, unit, diagonal, unitary etc.) and their
pl’Op(.rtlcs Matrix equations : Homogcncous, non- Homogeneous linear equations and conditions for th
solution, linear dependence and mdopcndcnce Introduction to vector spaces, matrix eigenvalucs ar
eigenvectors, diagonalization, detenmnams {examples from Huckel theory).

I : B Unit-1!
Ugffercnum Caleculus
Hmu]ons continuity and differentiabitity, rules for dlfferemmnon applications of differential calculys
uwludme maximd and minima (exampies related to maximally populated rotational encrgy levels, Bohr's
.ddnus and mosk probablc velocity from Maxwell's distribution etc).

' Unit-111

in legraiv;CaJ‘_cdlUs-
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!Basic rules for integration, integration by parts, partial fraction and substitution. Reduction formulae,
ih..':;pylicalionix‘ of integral calculus. Functions of several varizbler, partial differentiation, co-ordinate
wransformations (e.g. Cartesian to spherical polar).
| Unit-IV
ﬁlemex;tary Differential equations
First order and first degree differential equations, homogenous exact and linsar equations. Applicaticus 1o
éhcmjcal 'kjnetics, secular equilibria, quantum chemistry, etc. Second order differential equations and
their solutions.
! Unit-V
%crmutation and Probability o
Permutations and combinations, probability and- probability theorems, average, variance, root mean
quare deviation, examples from the kinetic theory of gases ete., fitting (including least squares fit ce. ¥
with a general polynomial fit, Ay
Books Suggested
1. The chemistry Mathematics Book, E. Steiner, Oxford Uriversity Press.
- Mathematics for Chemistry, Doggett and Suicliffe, Longnan.
- Mathematical Preparation for Physical chemistry, F. Daniels. McGraw Hill.
4 Chemical Mathematics, D M. Hirst, Longman.
Applied Mathematics for Physical Chemistry, J.R. Barante, Prentice Hall,
Basic Mathematics for Chemists, Tebbutt, Wiley.

N —

Paper-V : CH-405 (b) Biology for Chemists
(For students without Biology inBScy...

ration : 3 hrs. Max. Marks : 25

Unit-f

ell Structure and Functions P o
Structure prokaryotic and eukaryotic cells, intracellular pi'ganclles and their functions, compariscn of
piant and animal cells. Overview of metabolic processes-catabolism and anabolism. ATP - the biological
egergy currency. Origin of life - unique properties- of carbon, chemical evolution and rise of Living
systems. Introduction to biomolecules, bui!dfng-@;locks of bio-macromolecules.

’ “Unit-Ir :

rbohydrates > A
Cimfonnalion of mongsacchaddcs;~ﬁstrgpztum and functions of important derivatives of menosacchandes
[ike glycoside, deoxy sugars, myoinositol, amino sugars. N-acerylmuramic acid, sialic acid, disaceharides
anld polysaccharides. Strucniral polysaccharides - cellulose and chitin.
and glycogen. Structure and biological function of glucosaminogl
Cédrbohydrates of glycoproteing gnd glycolipids. Role of stgars in bio
substances. Ascorbic acid.
Cdrboh ydrates nwihﬁdlf'sin - Kreb's cycie, glycolysis,
pehtose phosphate pathway :

% Wy, Unit-I11
x,i*)id.«-"ﬂ‘?- Wb 7

Starage polysaccharides - starch
ycans or mucopolysaccharides,
logical recognition. Blood group

glycogenesis and glycogenolysis, gluconzogenesis,

o gl
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i

i'}gz(y acids,, essential fatfy acids, structure and function of triacylglycerols, glyce}ophOSphotipids,

ssingolipids, cholesterol, bile agids, prostaglandins. Lipoproteins - comyposition and function, role iy

nt}ucrosderosis. : ’

Propertics of lipid aggregates - micelles, bilayers, liposomes and their possible biological functions.

Biological membranes. Fluid mosaic model of membrane structure,

Lipid metabolism - B-oxidation of fatty acids.
i Unit-1V

Atnino-acids, Peptides and Proteins g

Chemical and enzy_matic_ hydrolysis of proteins to peptides, amino acid sequencing. Secondary strucire

of proteins, forces responsible for holding of secondary structure. a-helix, B-sheets, super secondary

structure, triple helix structure of collagen. Tertiary structure of protein - folding and domain structure.

( uaternary structure, ‘

Amine acid metabolism - degradation and biesynthesis of amino acids, sequence determination ; chcmvjc'aiv

! enzymatic / mass spectral, racemization/ detection, Chemistry of oxytocin and tryptophan releasing

hormone (TRH).

| Unit-y

N‘xdcic Acids :

Pyrine and pyrimidine bases of nucleic acids, base pairing via H bonding, Structure of ’ﬁboud’dcic acids

(3NA) and deoxyribonucleic acids (DNA), double helix model of DNA and forces rcs'p'ons;gle for

holding it. Chemical and enzymatic hydrolysis of nucleic acids. The chemica] basis for heredity, an

ox‘erview of replication of DI\fA. Transcription, translation and genetic code. Chemical synthesis of mono

and trinucleoside, DA :

Books Suggested ;

I.|Principles of Biochemistry. A.L. Lehninger, Worth Publishers, .~

2. lgiochemxsu’y. L. Stryer, W.H. Frceman,.

3. Biochemistry, J. David Rawau, Neil Patterson.

4. Biochemistry, Voet and Voet, John Wiley. SNy,

5. Putlincs of Biochemistry. E E. Conn and P.K, Smmi)‘f,'lohﬁ' Wiley.

1 g Paper-VI : CH-406 Computers for Chemists
Dyration 3 hrs. A <

! L K . Unit-l
Infroduction to Computers and Computing
lfafs:c structure and ﬂJncficniqg~of;i';om;g};le:s with a PC as an illusteative example. Momory, KO devieys,
Secondary storage. Computq;_ _!gn‘g‘t‘i'ggcs. Operating sysiems with DOS as an example. Introduction 1o
UI\'IL‘( and WINDOWS, principles of programming. Algorithms and flow-charts.

i " ' Unit-11
Computer Programnming in FORTRAN/C/BASIC
{The language featufes ai'q listed here with reference to FORTRAN. The instructor may choose znother
language such as BASIC 0r C and the features may be replaced appropriately). Elements of the computer
lunguag;::‘ Co:zstgnt.s ‘and. vanables. Operations  and symvols. Expressions. Arithmetic assignment
stafement. foput and output. Format statement, Termination statements. Branching statements such as -
or fGO TO statement. LOGICAL variables. Double precision variables, Subscripted variables and

Max. Marks: 50

vz
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'%)EMFNSI ON. DO statement. FUNCTION and SUBROUTINE, COMMON and DATA statements
tawdents featn the programming Jogic and these language features by ‘hands on' experience on a personal
\;npurcr from the very beginning of this topic).
Unit-T11,
rogramming in Chemistry
chlopmg of small computer codes (FORTRAN / C/ BASIC ) involving simple formulac i in Chernstry,
such as Yan der Waals equation. Chemical kiuetics (determination of Rate constants), Radioactive decay
(Falf Life and Average Life). Determination of Normality, Mo!ant'f and Molality of solutions. Evaluauor
of E]chroncgauvuy of atom and Lattice Energy from cxpcnmer:al data. Determination of molecular
eight and percentage of elements in organic compounds usigg data from experimental methods.
epresentation of molcculcs in terms of elementary structural features such as Bond lengths, bond angles,
ihedral angles, etc.
£ Unit-IvV
Usc of computer Programmes
Operation of PC. Data Processing. Running of standard Programs and Packages such as MS WORD MS
EX(_LL - special emphasis on calculations and chart for.nauo?s X-Y plot. Simpson's Numcnca!
Imegmuon method. ; )
Unit-v ;
Prugammcs with data preferably from physical chemistry Laboralory Introduction of wpgking of any
ope of the packages such as LOTUS / EXCEL / FOXPRO / MOPA(,? and Word Proccssmg software such
tk WORDSTAR/ MS WORD. I
Books Suggpested: ' :
I\ Fundamentals of Computers - V. Rajaraman (Prentice Hall)
2\ Computers in Chemistry - K.V. Raman (Tata McGraw Hill) i
2l : Compuler Programming in FORTRAN IV - V Rajaraman (Pnen(wn Hal])

; M.Sc. (Prev.) PRACFICAL
Duration 14 hrs. (2 days) : ‘
IPrORGANIC CHEMISTRY
Qr:aht.mve and Quantitative Analysis .
a)jLess common metal ions - TI, Mo, W, Ti, Zr, Th, V, U (two metal jons in cationic/anionic forms)
b) Insolubles - oxides, sulphates and halides.
c)l Separation and determination of two mctal tons - Cu-Ni, Ni-Zn, Cu-Fe involving volumetric and
gravimetnc methods, ; J
Chromatography ¥
Separation of cations and anions by
a)Paper Chro matography
b)'Column Chromatogmphy Ion cxchange
Preparations
Preparatior. ol selected inorganic compounds and their studies by IR, 2lectronic spectra, Mossbauer, bSR
and magnetic susceptibility measurements. Handing of air and moisturz sensitive compounds.
[VO(&\.«C 2] f
2, T!L‘((‘)"{awr’}z 2H,0 :

+ Max. Marks : 200
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3 dis-K[CHC,04)(H,0),]
4~Ma[CriNH;);(SCN)4)
3. {Mn{acac),]
%:{Fe(C 20s)s]
7. Prussian Blue, Tumnbuli's Blue.
8. [Co(Nt{y)e] [CONO)e]
9, c'is-[Co(nien)(NOz_)ZJCl.HzO
10. Hg{ Co(SCN),]
UL [Co(Py),Cly)
12. [N3(NH3)]Cl,
13, INi{dmg),)
14, [CquH])n]SOQHzo

ORGANIC CHEMISTRY
Qualitative Analysis
Sepiration, purification and identification of compounds of binary mixture, one liquid and one solid using,
TLO and column chromatography, chemical tests, IR spectra 1o be used for functxonal &roup
ideafification. 2
Organic Synthesis (at least six to be carned out)
a) One step Preparations : g

I Acc(ylauon ¢ Acetylation of cholesterol and scparation * of cholestaol Acetate by column

- chromatography.

2. Oxnd.mon Adipic acid by chromic acid oxidation of cyclohexanol /cyclothene

3. Aldol condensation : Dibenzal acetone from benazaldehyde.
- b) Two step Preparations
1. Aniline — Sym. Tribromoaniline — Sym. Tnbromobenzene
2. Benzoin — Benzil — Dibenzyl ;
3: Klu]mc — Dibenzoaminobenzene —» p-Arrunoazoberwcnc

4. Nitrobenzene — m-Dinitrobenzene — m-Nztroam [me

5. Phthalic anhydride — Fluorescein — Eosin '
The products may be characterised by Spectral --chhniques.
Quantitative Analysis (At least 3 to be performed) _
i. Determination of the percentagc of numbé't;of‘ﬁydmxyl groups in an organic compound by acetylation;
methed, =
2. Estimation of amines / phcnols usmg bromate bromide solution or acetylation method,
3. Esimation of Sulphur by Messenger or Fusion method.
4. Estpmation of Nitrogen by chldahl s method.
5. Determination of lodine number and Saponification value of an oil sample.
6. [)*quuumuon of DO; COD and BOD of water sample.

I

PHYSICAL QHEM_SITRY
Numbesrof h0uf§ 'of each experiment 3-4 hours. A fist of experiment under different headings is given
below, T}pr al'experiments are to be selected from each type. Students are required to perform at least 30
experimens

oo
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I PART A
Error Amdy.,ss and Statistical Data Analysis
irrors, types of errors, minimization of crrors distribution curves, precision, au:uracy and combination:
statistical treatment for error analysis, student " test, null hypothesis rejection critenia. F & (Q test; lincar
e gression analysis, curve fitting..
“alibration of volumetric apparatus, burette, pipette and standard flask.
PART B
c}dsorpnon
“To study sucface tension-concentration re(auons!‘u p for solutions (Gibbs equation).
F’hase Equilibria
!(1) Determination of congruent composition and temperature of a binary system (e.g., diphenylamine-
benzoph enone system)
i(u) Determination of glass transition temperature of a given salt (e.g. CaCl) conductometricaliy.
|(m) To construct the phase diagram for three component system (e.g. chloroform - acetic acid - Watcr)

Qhemlc.ll Kinetics F
\(i) Determnination of the effect of (a) Change of tempemture (b) Change of concentration of reactant and
! catalyst and {c) Ionic strength of the mcdxa on the velocity constant of hydrolyszs of an eslcrflozuc
reaclions, oA
ii) Determination of the velocity constant of hydrolysis of an ester/ i wmc reactmn in mxcellar media.

the kinztics as an iodine.clock reaction.
iv) Flowing clock reaction: (Ref: Experiments in Physical Chcrmstry by Snowmaker)
{v) Determination of the pamary salt effect on the kinetics of i |omc reactxons and test ng of the Bronsted
| relationship (iodide ion is oxidized by persulphate ion),
(\'1 ) Oscillatory reaction.

Solunons
(1) Determination of molecular weight of non-volatile and non-electrolyte / electrolyte by cryoscopic
tnethod and to determine the activity coefficient'of an electrolyte.

(ii) Detennination of the degree of dnssoc:auop of weak ‘electrolyte and to study the deviation from ideal
| behaviour that occurs with a strong electrolyte.

B 3 "‘_M 'A——'

Elgetrochemistry
A. Conductometry - d
i) Determnation of the vclocuy constant, order of the reaction and energy of activation for
saponification of ethyl acetate by sodium hydroxide conductometrically:
(i) Deterpination of solubility and solubility product of sparingly soluble salts (e. g.. PbSO,, BaS0O,)}
conduct omelncally
'mJ Determination of the srrcngth of strong and weak acids in a given mixture conductometricaliy.
(iv) To study the effect of solvent on the conductance of AgNO, / acetic acid and 1o determine the
‘ degree af dissociation and equilibrium constant in different sofvents and in their mixtures (DMSO.
; D?v'j_P. dioxane, acetone, water) and to test the validity of Debye-Hucke!l-Onsager theory.

W —— ; mmu;?ﬁum

a (T=t.)
o 1€ Ea

iii) Determination of the rate constant for the oxidation of iodide ions by hydxogen peroxide studying

(&
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¥} Determination of the activity coefficient of zinc ions in the solution of 0.002 M zinc sulphate using
L Debve Huckel's limiting law.

B. Potentiometry/pH mnetry .
i) Determination of strengths of halides in a mixture potentiometrically.
pa) Determination of the valency of mercurous jons potentiometrically.
i) Determination of the stength of strong and weak acids in a given mixture using a pot“nnomcu,an
meltar.
{iv) Determination of lemp~mturc dependence of EMF of a ce)).
(v) Determination of the formation constant of silver-ammonia complex and stoichiometry of the
complex potentiometrically.
(i) Acid-base titration in a non- aqueous media using a pH meter.
(\'1 i} Determination of activity and activity coefficient of electrolytes.
(viii) Determination of the dissociation constant of acetic acid in DMSO, DMF, acetone and dnoxanc by
atrating it with KOH.
dx) Determination of the dissociation constant of monobasic/dibasic acid by Albcrt-SerJea-ll method
0 ) Deternination of thermodynamic constants. AG, AS, and AH for the reaction by e.m.f. method.
Zn + HSO4 ~» ZnSO; + 2H
Polarimetry
(i) Determination of rate constant for hydrolysis/inversion of sugar using a polanmcter
(I Enzyme kinetics - mvcrsxon of sucrose. ;

Reference Books : \
1. Vogel’s Textbook of Quantitative Analysis, revised, J. Bassen R,C Dcnney, G.H. Jeffrey and )
| Mendbam, ELBS.
2. ‘ Synthesis and Characterization of Inorganic (,ompounds w L dolly. Prentice Hall.
3. ! Expenments and-'I‘echmqucs in Organic Chclmstry D P, Pasto. C. Johnson and M. Miller, Preatice
© Hall.,
. Macroscale and Microscale Organic Expcnmenls K.L. Williamson, D.C. Health.
| Systematic Qaulitatitve Organic Analysis, H. Mlddlemn Adward Amold.
| Handbook of Organic Analysis- Quahtanve and Quantitative. H. Clar. Adward Amold,
Yogel's Textbook of Practical Organic Chemistry. A.R. Tatchell. John Wiley.
Practical Physical Chemistry, A,M. James and F.E. Porichard, Longman,
9. Findley's Practical Physical Chemxstry B.P. Levits, Longman.
0. Expernmental Physncal Chemxstry R.C. Das and B. Behera, Tata-McGraw Hill.

! l'NS'l‘RUCTIO\IS TO THE EXAMINERS
i R M.Sc. (Previous) Chemistry Practical
Max| Marks: 200 . Duration of Exam: 14 hrs (spread in 2 days) Min. Marks: 72
Inorganic Chemistry
Qualitative and Quantitative Analysis «
(1) Aualws of mixeure containing 8 radicals including onc radical of rare elements. 30
: Or

|
1
|
|
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pqmm"on and determination of two metal ions Cu-Ni; Ni-Zn, Cu-F ¢ involving volumetric and
{fizavimetric method.

tBo&h these exercises shoulda be given in equal ratio by lots.) '

}ii) Scparation of cations and anions by paper chromatography or column chromatography.
Or :

"\'cparauon of one selected inorganic compound and its study by IR.

Organic Chemistry

(i} Qualitative and Quantitative Analysis

Sepa:auon purification and identification of compounds of binary mixture (one liguid and one solid)

Jsmg TLC and column chromatography, chemical tests, IR spectra to be used for functionat group
s {erIn DJUOI'I

20

l Or
Perform one of the quantitative analysis given in syllabus.
(Poth these exercises should be given in equal ratio by iots.)

3t
(1) Organic synthesis

<20
Performm one of the 8 otgamc syntheses as mentioned in the syllabus and may be charactcnzed by spectial
tdchniques, :

Physical Chemistry

(i) One physical experiment (minor) from Part A of syilabus.

. 20
(ii) One physical experiment (major) from Part B of syllabus. $ 30
v 4% 30
Rgcord i i 2 5
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¥ \xl Swilabus: M.Sc. Chemistry

' M.Se. CHEMISTRY (FtMAL )
{Two Year Course)

Note - in cach question paper 10 questions will be set. Candidates have to answer 2ny 5 questicns selecting o1
lezs: one questice from each unil.
M. Se. | Year (Previous)

Paper Course Course Duration hax. in
No. Houars taris Mlarks
Pacer | CH-401 Tnorganic Chemistry 3 100 %
Paper Il CH-402 Organic Chemisiny 3 100 15
Paper [ CH-403 Physical Chemisiry 3 106G 36
Paper IV CH-404 Spectroscopy 3 75 27
Paper Vo CH-303 Mathematics for Chemisis®
Or 3 A ) 9
Biology for Chemisis*” A
Pager V[ CH-400 Computers for Chemists 3 50 18 7
# / Veactea : 1§, 300 T
“For students without Mathematics in B.5c, ' ; Fotal Marks - 650 v

s For stedents without Biotogy in B. Sc.
| M.Sc. [ Year (Final)

3 Paper Course Course Duration Max. T Min.
; b No. : < Marks ~Marks
: Bapke] CH-501 Applications of Spectroseopy, T 3lws. @ 00 36
I Photochemistry and So%id State g
i © Chemistry By,
i Paper il CH-302 a) Bioinosganic Chemisicy Rhes. ., 575 27
; b) Bioorganic Chemistry : 1 R
‘, ¢} Biophysical Chemisizy R,
i - Pape 1 CH-303 Environraental Chemistey e, “Shes. @ 18
i Paper iV CH-504 Elective Paper . : 3 hrs. 0 18
1! Paper V CH-305 Elective Paper ) @ 3 hrs. 50 18
il e Paver ¥l CH-506 Elective Paper " 3 hrs. S0 12
il Paper VH CH-507 Elcctive Paper Lo xaerllc b |\ T |) M S
I Serninars Internal N § i 3 25 9
2ractical Bl TP £ L8 hrs. 200 —
< Total Marks 650

Grand Total ; M.Se, 1Yr (Prevtous) & lI ‘r{Fmal]

-

' The following alternative gnoups of e’;:cl.vc paper 2re approved for M.S¢. [l Yr course.

g e P
et S —— —

Group 1 CH- 804 Lo Organofraasizion Metal Chemisiry
, o€H- 505;_ " Bsinceganic and Supramelecuiar Chemistry
i i ,,/-_ CH.@O(, g Protonorzanic Chemistry
| X l;_'C H- 50? Bolviners
i i
L Group:l CH-. g 5042 Cwganic Synthesise|

_ CH 505 Organic Synthesis-ll
€ CH..  H5Dg Hewerccycic Cremistry
CH- 40 Chexisiry of Natural Preducis

Sroup-l CH- S04  Analytcal Chemisiry
g s Cile 505 Physical Oreanic Chenisiry
i Ch- 506 Chemicei Dynamics
CH-. 507 Elecirochnmisiry
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: M.Sc. (Finai)
I‘? Paper-1: CH-501 Applications of Spectroscopy, Photochemistry and Solid State Chemistry
(4 hrs. or b periods / week)

Diuration : 3 Hrs. , . Max. Marks: 100
Unit-1

Ut;aviolet and Visible Spectroscopy

vhrious electronic transitions (185-800 nm), Beer-Lambert law, effect of solvent on electronic transitions,

uliraviolet spectra of carbonyl compounds, unsaturated carbonyl compounds, diencs, conjugated
pdlycnes Ficser-Woodward rules for conjugated dienes and carbonyl compounds, ultraviolet spectra of
arbmatic compounds. Steric effect in biphenyls.

lnfrared Spectroscopy

inlthmcntalion and sample handling, Characteristic vibrational frequencies of alkanes, alkenes, atkynes,

matic compounds, alcohols, ethers, phenols and amines. Detailed study of vibrational frcqucncxes of-

carbony! compounds (ketones, aldchydes, esters, amides, acids, anhydrides, lactones, lactams 2z

ircFucncics, overtones, combination bands and Fermi resonance.

Unit-11
M&ssbauu‘ Spectroscopy G
BaTu, principles, spectral parameters and sPcctrum display. Application of the technique to lb(. studu.s of
1)) bondmg and structures of Fe*? and Fe* compounds including those of mtermcdmu spin, (2) Sn*?
Sn"’ compourids, nature of M-L bond, coordination number, structure and (3) delecuon of ox:dat:on state
'md inequivalent MB atoms.
Optxcal Rotatory Dispersion (ORD) and Circular Dichroism (CD) and ‘Magnetuc Properties of
Transition Metal Complexes
Definition, deduction of absolute configuration, octant rule for ke(ones Spectroscopic method o!
assignment of absolute configuration in optically active metal chelates and their stereochemical
Eon{ormaum anomalous magnetic moments, magnetic eXChange co;xplmg and spin Crossover.

Unit-111.

Cart:on 13 NMR Spectroscopy ‘
Genera! considerations, chemical shift (aliphatic, olcﬁmc. _alkync. aromatic, hetcroaromatic and carbonyl

carbpn), coupling constants. Two dnnensnonNMR spectroscopy COSY, NOESY, DEPT, INEPT, APT
and {NADhQUA’I‘E techniques. 2

Mass Spectrometry
Intraduction, ion production — EI; C[ FD and FAB, factors affecting fragmentation, ion analysis, ion
abungance. Mass spectral fragmentatzon of organic compounds, common functional groups, molecujar
ion puk metastable peak. McLaffeny rearrangement. Nitrogen rule. High resolution mass spectrometery.
Fx.uhpleq of mass spectral - fragrncmauon of organic compounds_ with respect to their structure
deternination.

" Unit-1V
Photpcmmwal Reactnons : Interaction of elecromagnetic radiation with matter, types of excitations, fate
of excited molecule, quantum yield, transfer of excitation energy, actincmetry.
Duummalmn of Reaction Mechanism : Classification, rate constants and life times of reactive energy
states - determination of rate constants of reactions. Effect of light inteusity on the rate of photochemica!
reactipns. Types of photochemical reactions. photo-dissociation, gas-phase photolysis.

et~ bk
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2

Photochemistey of Alkenes : Intramolecular: reactions of the olefinic bond - geometrical isomerisim,

{ssatin recciions, rearrangement of 1,4~ and 1,5-dienes.

‘motochemistry of Carbonyl Compounds : Intramolécular reactions of carbonyl compounds - saturated,

sclic vnd acvelic, B, y-unsaturated and ¢,B-unsaturated compounds, cyclohexadienones.
Jmermotecular cycloaddition reactions - dimerisations and oxetanc formation,
SHotpchemistry of Aromatic Compounds : Isomerisations, additions and substitutions.

Unit-V

Solid State Reactions : General principles, experimental procedure, co-precipitation as a precursor {0 solid

siaze reactions, kinetics of solid state reactions.
‘rystal Defects and Non-Stoichiometry : Perfect and imperfect crystals, intrinsic and extrinsic defects - point
istecss, line and plane defects, vacancies - Schottky defects and Frenkel defects. Thermodynamics-of Schmxk;{r

nd Frenkel defect formation, colour centres, non-stoichiometry and defects.
“lpetronic Properties and Band Theory : Metals, insutators and semiconductors, electromc structure of

solids, band theory, hand structure of metals, insulators and semrconductore, Imrms:c and exinsic

ermcendueters, doping semiconductors, p-n Jjunctions, super conductors.
ol properties - Application .of optical and electron microscopy. Magncuc Propeme.s - Classification of
catculation of magnetic moment, mechanism of ferro and antiferromagnetic

waterars, BEffect of temperature, ©
ring super exchange.
yreaue Solids - Electrically conducting solids, organic charge trans*fer oompiex organic metals, new

ereondudiors.

Yooks Suggested (UNIT 1, 1T and 111)
Physical Methods for Chemistry, R.S. Drago. Saunders Compam
Struciurel bethods in inorganic Chemxstry EA V. Ebsworth. D.W.H. Rankin and S, Cradock, ELBS.
infrared and Raman Spectra Inorgamc and Coordmanm Cumpounds K. Nakamoto, Wiley..
Progress in Inorganic (,hemiswy \oI 8 cd 1.Cotton, Vol. 15, ed S.J. Lippard. Wiley.

Iransition Meatal Chemas&rved R.L: Carlm vol. 3 Dekker.

inorganic Electronic Spectro&topv A.P.B. lever. Elsevier.
MNMR, NOR, EPR dnd Mossbauer Spectroscopy in Inorganic Chemistry R.V. Parish. EllisH orwood.

reactical NMR Qpecrroscopy, M. L Martin JJ Detpeueh and G.J. Mariin, Fleyden.

\urow{rw ldcnnﬁcancm of Orgamc Compounds, R.M. S:Ivcrstcm G C Basggef and T.C. Marriit,

nn \).. ey
icrroducnan e NMR Speciroscopy, R Abraham. ). Fisher and P. Loftus, Wilsy,

Lolicaiian of Spectroscopy of Organic Compounds. J.R. Dyer, Prentice Hall,

seorescopic Methods in Organic Chemistry D. H.Williams. {. Fleming. Tata McGran-[ilL
ookt Sugpested {UNIT T \
28 ") ' . FER JIoAA g Reaframaa
Fundamentals of Photochemisiry, K.K. Rohtagi-Mukherji, Wiley-Eastern. HAYR (VA )

tusentials of Molecular photochemistry, A Gilbert and J. Baggott, Biackwell Scientific Publication.
Molecular Photochemistry. N. J. Turro, W.A, Benjamin,
‘nireductory Photochemistry. A. Cox and T. Camp, McGraw-Hili.
Phatochemistry, R,P. Kundall and A. Gilbert. Thomson Neison. - ﬂr?»
Photochemistry, J. C d B. Halton, Cambridge U O\“f’/
i3-zanic Photochemistry, J. Coxon and B. Halton, Cambridge University Press. by \ P
A -~ /0{\07/\ Q) 2
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'LLSolid State Chemustry and its Applications, A.R West. Plenum,
zEiPrincipies of the Solid State, H.V. Keer, Wiley Eastern,
1 Solid State Chemistry, N.B. Hannay. ’
4‘: Solid State Chemistry, D.K. Chakrabarty, New Wiley Eastern,

Psper-11 1 CH-502
Bioinorganic Chemistry, Bioorganic Chemistry and Biophysical Chemistry
{4 hrs or 6 period/ week)

Duration: 3 hrs. Max. Marks: 75

| . . Unit-f = A
Metal Ions in Biological Systems: Bulk and trace metals with special reference to Na, K, Mg, Ca, Fe,
q:. Zn, Co and K'/Na" pump. ' ;
li'iocnergctics and ATP Cycle: DNA polymerisation, glucose storage, metal complexes in transmission
o[ energy, chlorophylls, photosystem I and photosystem I in clezvage of water. - ;
‘Transport and Storage of Dioxygen: Haem proteins and oxygen uptake, structure and function of
hacmoglobin, myoglobin, haemocyanin and hemerythrin, model synthetic complexes of iron; cobalt and
copper.
Electron Transfer in Biol.ogy: Structure and function of metalloproteins in electron wansport processes
cytochromes and iron-sulphur proteins, synthetic models. Mg
Nitrogen fixation: Biological nitrogen fixation and its mechanism, nitrogenase. Chemieal nitrogen
fixation. gy, A

! , Unit-1T :
B[oorganic Chemistry : Introduction, Basic considerations. Proxinﬁty.effeds"énd molecular adaptation.
Epzymes : Intoduction ‘and historical perspective, chemical and biological catalysis, remarkable
properties of enzymes like catalytic power, specificity and regulation; Nomenclature and classification.
extraction and purification. Fischer's lock and key and Koshland's induced fit hypothesis, concept and
id‘rn{iﬁca(ion of active site by the use of inhibitors, affinity labeling and enzyme modification by site-
directed mutagenesis. Enzyme kinetics. Michaclis-Meriten' and' Lineweaver- Burk plots, reversible and
ifeversible inhibition. ' ‘
a\"echanism of Enzyme Action : Transition-staac‘t_heory.;o_rieﬁtau‘on and steric effect, acid-base catalysis,
cqvalent catalysis, strain or distortion. Examples of ‘some-typical enzyme mechanisms for- chymotrypsin,
ﬁfI)onucIease, lysozyme and carboxypeptidase. '
Types of Reactions Catalysed by Enzymes : Nucleophilic displacement on a phosphorus atom, mujtiple
dis-placement reactions and the coupling ofATP cleavage to endergonic processes. Transfer of sulphate,
addition and elimination reactidn@ _enolic intermediates in isomerization reactions. B-Cleavage and
condensation, some isomefxm(i_og and fearrangement reactions. Enzyme catalyzed earboxylation and
decarboxylation. e

| % Unit-117
Co-enzyme Chemistry : Cofactors as derived from vitamins, coenzymes, prosthetic groups, apoenzymes. -
Structure and biological functions of coenzyme A, thiamine pyrophosphate, pyridoxal phosphate, NAD",

.\ML)P‘_ FMN. FAD, lipoic acid, vitamin B,;. Mechadisins of reactions catalyzed by the above cofactors.
|

|
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.:Enzyme Models: Host-guest chemistry, chiral recognition and catalysis, molecular recognitios,
tr.olcculur asymmetry and prochirality. Biominctic chemistry, crown ether, cryptates. Cyclodexinns,
;yclodexc»x'in-bnsed enzyme'models. calixarenes, ionophores, micelles, symhetif; enzymes or synzymes.
Biotechnological Applications of Enzymes: Large-scale production and purification of enzymes,
echuiques and methods of immobilization of enzymes, effect of immobilization on enzyme activity.
Lpplicatiun of immobilized enzymes, use of enzymes in food and drink industry-brewing and cheese-
lnakjng, syrups from corn starch enzymes as targets for drug design. Clinical uses of enzymss, enzyme
therapy, enzymes and recombinant DNA technology.
Unit-1V \
tiological Cell and its Constituents : Biological cell, stiucture and functions of proleins, enzymes, DNA
rd RNA in living systems. Helix coil transition.
foenergetics : Standard free encrgy change in biochemical reactions, exergonic, endergonic. Hydrolysis:
of ATP, synthesis of ATP from ADP, . o M
$tntistical Mechanics in Biopolymers : Chain configuration of macromolecules, statistica) dig_tribuﬁu:x
énd to end- dimensions, -calculation of average dimensions for various chain structure, Polyp_"c;iﬁd_c 2nd
protein structures, troduction to protein folding problem. .
Biopolymer Interactions : Forces involved in biopolymer interactions. Electrostatic charges and
olecular expansion, hydrophobic forces, dispersion force interactions. Multiple equiliriz and’ various
sof binding processes in biological systems, Hydrogen ion titration curves. i
! : Unit-V o "’~.;_;
Thermodynamics of Biopolymer Solutions: Thermodynamics of bidpo’lymére solutions, osmotic
p':rcssurc, membrane equilibrium, muscular - contraction and energ_y_.vgeneré(ibn; in mechanoche mica)
System. g

Il Membrane and Transport of Ions: Structure and functions of cell membrane, ion transport through
c¢ll membrane, irreversible thermodynamic treatment of membfénc transboit. Nerve conduction. '
Biopolymers and their molecular weights: Evaluation of size, shape, molecular weight and extent of
bydration of biopolymers by various experimental lechniq'}m;'Sedinientation equilibrium, hydrodynamic
methods, diffusion, sedimentation velocity, viscosity, electrophoresis and rotational motions.

Diffraction Methods: Light scattering, low 4angle X-ray scattering, X-ray diffraction and vhote
cderelanion spectroscopy, ORD. % ¢
Bfoks Suggested 7
- Principles of Bioinorganic Chemistry, S.J. Lippard and .M. Berg, University Scierce Buuks,

4. Bicinorganic Chemistry, 1. Bertini, H.B. Gray. S.J. Lippard and J.S. Valentine, University Science

| books. -k ’ '

3. Inorganic Biochemistry vols, [ and I, ed. G.L. Eichhom, Elsevier.

4 Progress in Inorganic Cliemistey, Vols 18 and 38 ed. JJ. Lippard, Wiley.

5, Principles of Biochemistry, A. L. Lehninger. Worth Publishers,

6! Bioorganic Chemisiry : A Chemical Approach to Enzyme Action, Hermann Dugas and C. Penny,

Springer Verlag. ‘ '

i Un(!ersc:pxdjng'Eﬁzf?}hcé'. Trevor Palmer, Prentice Hal).

81' Enzymg Chemistry:Tmpact and A pplications, Ed. Coliin J Suckling, Chemistry.

9. Enzyme M:qham’sms. Ed. M.L. Page and A. Williams, Royal Society of Chemistry,

104 Fundamentals of Enzymology, N.C. Price and L. Stevens, Oxford University Press.
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+ . Immobilized Enzymes : An Introduction and Applications in Biotechnology, Michael LD. Trevan,
I John Wiley.

L 2. Enzymatic Reaction’ Mechanisms. C, Walsh, W.H. Freeman.

{8. Enzyme Structure and Mechanism. A. Fersht, W.H. Freeman.

14, Biochemistry : The Chemical Reactions of Living Cells, D.E. Metzler. Academic Press.

15. Biochemistry, L. Stryer. W.H, Freeman. '

16. Biochemistry, J. David Rawn. Neil Patterson.

17. Biochemistry. Véet and Voet, John Wiley,

13. Outlines of Biochemistry, E.E. Conn and P.K. Stumpf, John Wiley.

19. Bicorganic Chemistry : A Chemical Approach to Enzyme Action. H Dugas and C. Penny, Springer-
| Verlag. '

20 Macromolecules : Structure and Function. ¥ Wold. Prentice Hall.
|

]

|
{
|
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¥ . Paper-TII : CH-503 : Environmental Chemistry | i
) (Z Hvrs. or 3 period / week)
Duration : 3hrs. Max, Marks : 50
' ; JUnit-1 J
Atmosphere: Atmospheric layers. Vertical temperature profile, heat radiation, budget of the carth :
a!tmosPherc systems. Properties of troposphere, thermodynamic derivation of fapse rate, Tcmpc:a(urc
inversion. Calculations of Global mean temperature of the atmosphere. Pressure variation in atmosphers
and scale height. Biogeochemical cycles of carbon, nitrogen, sulphur, phosphorus and oxygen. Residence
tifkm:s. ' : : .
Atmospheric Chemistry: Sources of trace atmospheric constituents : nitrogen oxides, sulphur dioxide
aid other sulphur compounds, carbon oxides, chlorofluorocarbons and other halogen compounds,
n}c{haac and other hydrocarbons. ~
’Iiropospheric Photochemistry: Mechanism of photochemical decomposition of NO, and formatiqn of
opone. Formation of oxygen atoms, hydroxyl, hydroperoxy and organic radicals and hydrogen peroxide.
Reactions of hydroxyl radicals with methane and other organic compounds. Reactions of OH radicals
ith SO, and NOX. Formation of nitrate radical and its reactions. Photochemical smog, meleorological
conditions and chemistry of its formation. ;
Unit-1f b
Alir Pollution : Air pollutants and their classification. Aerosols - sources, size di{suibutioh_ and effect on
visibility, climate and health. o N
id Rain : Definition, acid rain precursors and their aqueous and gas phase atmospheric: oxidation
rgactions. Damaging effects on aquatic life, plants, buildings and hcaltgu"Monfidring'of SO; and NOx -.
id rain control strategies. Yooy g
S‘ralospheric Ozone- Depletion : Mechanism of ozone fonnatiog._;l Mcchaﬁism of catalytic ozone
dgpletion. Discovery of Antarctic ozone hole. Instrumental methods for detection of ozone depletion
quCS. v 3
Green House Effect : Terrestrial and solar radiation spectra. Major éfécn house gases and their sources
and Global warming potentials. Climate change and consequences.
Urban Air Pollution : Exhaust emissions, dam‘ ing cffe.cls',of carbon monoxide, Monitoring of CO. 1
Control strategies. '
| < Unit-Hr
Afjuatic Chemistry and Water Pollq_ljon : Redox chemistry in natural waters. Dissolved oxygen,
bi?logica) oxygen demand, chemical oxygen demand, determination of DO, BOD and COD. Aerobic and
anfu:robic reactions of organic sulphur _and nitrogen compounds in water, acid-base chemistry of fresh 1
water and sea water, Aluminugn,,nitr‘agé and fluoride in water, Eutrophication. Sources of water pollution. '
Treatment of waste water and Séyyagéi. Purification. of drinking water, techniques of purification and
difinfection. %}
l : Unit-1v
Ervironmental Toxicology
Toxic Heavy Metals - Merctry, lead, arsenic and cadmiun, Causes of toxicity. Bioaccumulation, sources
of h:cavy metals. Chemical speciation of Hg, b, As and Cd. Biochemical and damaging effects.
Ttixic Organic. Compounds - Pesticides, classification, properties and uses of organochlorine and
o1 ano;}_ho;,phorﬁ"s‘pcsdcides.-deteclion and damaging effects,
Palychlorinated Biphenyls - Progperties, uses and environmental conlamination and effects.
|
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|

“Siynuclear Aromatic Hydrocarbons - Sources, structures and as potlutants.
Enit-V

$oil and Environmental Disasters
Snlil composition, micro and macronutients, soil pollulion by fertilizers, p!astic and metals. Methods ¢
reinediation of soil.
Bhopal gas tragedy, Chernobyl, Three mile island, Mmamata Discase, Sevoso (Italy), London smog,
B1>ok¢ Suggested:

Environmental Chemistry. Colin Baird, W.H. Freeman Co. New York. 1093.

\Ch°mnstry of Atmospheres. R.P. Wayne. Oxferd.
3. Environment Chemistry, A.K. De, Wiley Eastern, 2004.
4_Environmental Chenmistry, S.E. Mana.han. Lewis Pubhshers
5.‘Incroduumn to Atmospheric Chemistry, P.V. Hobbs, Cambridge.
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ELEC I'ITVE PAPERS

Group I

1.|Organotransition Metal Chemistry
2.|Bioincrganic and Supramolecular Chemisuy .
3.[Photoinorgacic Chemistry

4. =Polymcrs.

Gfonp II
lOrgamc Syathesis-1 »
6. Organic Synthesis-11 |
1. Heterocyclic Chemistry
&‘Chemistry of Natural Products

C!’oup 181

9. Analytical chemistry

10. Physical Organic Chemistry
| j Chernical Dynamics

12\ Electrochemuistry
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| : ELECTIVE PAPER-I
f (CH-504, Group-I) Organotransition Metal Chemistry
i N (2 Hrs. or 3 period/week)

Duration : 3 hrs. Max. Marks: S0

, : Unit-1
\Kyls and Aryls of Transition Metals
ypes, rautes of synthesis, stability and decomposition pathways, organccopper tn organic Syn
Unit-11
(#ompon‘mls of Transition Metal-Carbon Multiple Bonds ;
4lkyiidcnes. alkylidynes, low valent car'benc.s and carbynes - synthesis, natre of bond, structural
characteristics, nucleophilic and electrophilic reactions on the ligands, role in organic synthesis,
r ‘ Unit-H{
ransition Metal n-complexes ’ |
ansition metal n-Complexes with unsaturated organic molecules, alkenes, alkynes, allyl, diene, dienyl, 4
:cne and tricnyl complexes, preparations, properties, nature of bonding and structural fcaturqs. Important
actions relating to nucleophilic and electrophilic attack on ligands and organic synthesis. -
Transition metal compounds with bonds to hydrogen ‘
Transition metal compounds with bonds to hydrogen.
] Unit-1V

thesis.

Homogencous Catalysis _ N
Stoichiometriv reactions for catalysis, homogencous catalytic hydrogenation, ZicglerfNatta polymerizaton
of olefins, catalytic reactions involving carbon monoxide such as hydrocarbonyiation of olefins {oxo
reaction). Oxopalladation reactions, activation of C-H bond. x

| Unit-v
Fluxionat Orgunometallic Compounds Ay
Fluxionality and dynamic equilibria in compounds such as O-olefin, [3'-altyl and dienyl complexes,
. Bl':oks' Suggested

1| Principles and Application of Organotransition Mé,;al Chcmis'ti'y. 1.P. Collman, L.S. Hegsdus, J.R.
N{mon and R.G. Finke. University Science Books.: ¥

2.!The Organometallic Chemistry of the Transition'Mq(als./.R.H. Crabtree. John Wiley.

3.Metallo-organic Chemistry. A.J. Pearson, Wiley "

4.|Organometallic Chemistry, R.C. Mehrotra and A. Singh, New A ge International.
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ELECTIVE PAPER-2
{CH-505, Group-0) Bicinorganic and Supramolecular Chemistry

I
DLra'xon 3 hrs.

(2 Hrs. or 3 periods/week)
i : Max. Marks: 50
Unit-1
1\1 etal Stordge and Tranﬂgmrt
Femtint transferring and sislerophores
Unit-17

Calcmm in Biology
C+Icium in living ce!ls.;"transport and regulation, molecular aspects of intramolecular processes,
exteacellular binding proteins.
1 ) Unit-111
Metalloenzymes ;
Zinc enzymes - carboxypepudase and carbonic anhydrase. Iron énzymes - calalase, peroxxdasL and
cytochromie  P-450. Metsdlo enzyme-lI Copper enzymes - superoxide dismutase. Molybdenum
oxatransferase cnzymes-xa thine oxidase. Coenzyme vitamin BI2. £ i

r Unit-1V
Mptal-Nucleic Acid Complexes
Mgtal ions and metal com;;cx interactions. Metal complex-nucleic acids.
Métals in Medicine : B, Al
Metal deficiency and disesse, toxic effects of metals, metals used for d:agnosxs and chemotherapy with
particular rcfercncc to anticancer drugs. :

1 Unit-V
Supramolecualar Chemistyy-l i
(al) Moleentar recognitioh: Molecular receptors for different types of molocules including arisonic
substrates, design and synthcsxs of coreceptor molecules and muluple recogmuon
(8!} Supramolecular reactivity and catalysis. G ey

Supramolecular Chemist)!y-l’l
{A}) Transport processes and carrier design. p
(B} Supramolecular photochermslry Supramolccu]dr devices - electrenic, ionic and switching devices.

Bo?ks Suggested
1. Principles of bxomorgamc Chemlsu'y SJ Llppard and J.M. Berg, Umvcrsuy Science Books,
Z. Bioinorganic (,hczmsw ks ﬁcmm HE. Gray, SJ. Lippard and J.S. Valentine, University Sctence
| Books. A

Inorganic Blochem:suy- Vols 1 and I Ed. G.L. Eichhorn. Elsevier.

4.| Progress in [norganic C‘nemery. Vols. I8 Ed. J.J. Lippard. Wiley

5.1 Supramolecular Chemigtry, I'M. Lehn. VCH

3
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- ELECTIVE'PAPER-3
¥ (CH-506, Group-II) Photoinorganic Chemistry

" 4 (2 Hrs. or 2 period/ week)
Duration: 3 hrs. ' L ) Max. Marks: 50
i Unit-1

basies of Photochemistry
bsorption, excitation, photochemical laws, quantum yield, electronically excited states-life times.
easurements of the times. Flash photolysis. Energy dissipation by radiative and non-radiative ProCesses,
sorption spectra. Frank-Condon principle, photochemical stages - primary and secondary processes.
' ' Unit-11
jroperties of Excited States
tructure dlpole moment, acid-base strengths, reactivity. Photochemical kinetics - calculation of rates of
radiztive processes. Bimolecular deactivation - quenching. :
Unit-111
lezed States of Metal Complexes
cited states of ‘metal complexes : comparison with organic compounds, electronically excued states of
etal complexes, charge transfer spectra, charge transfer excitations.
| Unit-IV
Ligand Field Photochemistry
Photesubstitution, photooxidation and photoreduction, liability and sclecnwty. zero vibrational levels of
ground state and excited state, energy content of excited state, zero spectroscoplc energy, development of
the equations for redox potentials of the excited states.
! Unit-V
R dox Reactions by Excited Metal Complexes

Energy transfer under conditions of weak interaction and strong mtmcuon-excnplex formation; condition:

of the excited states to be useful as redox reactants, excited electron tzansfer, metal complexes av
attractive candidates, (2,2™-bipyridine and 1, 10-phenanthroline complexes) illustration of reducing and
oxXidising character of [Ru(bpy)3]2+ complex, comparison: thh [Fc(bpy)3]3+ role of spin-orbit coupling
- life ame of these complexes. Application of redox processes of clectromcmlly excited states for catalytic
purposes, transformation of low energy reactants into hzgh energy products, chemical energy into light.
Metal Complex Sensitizers '

clal complex sensitizer, electron relny, metal colloid systems, semiconductor supported metal or oxjde
systems, water photolysis, mtrogen ﬁxauon and carbon dioxide reduction.
Books Suggested
L (,o: cepts of Inorgantc Pholochem:stry A W Adamson and P.D, Fleischauer, Wiley.

t::lorgamt. Photochemistry, J. Chem. Educ. vol. 60 no. 10, 1983.
3. Progress in Inorganic. Chenustry. vol. 30 ed. S.J. Lippard, Wiley.
4. Coordination Chem. Revs., vol. 15, p 321, 1975; vol. 39, p 121, 1981; vol. 97, p 313, 1990.
5. Photodzumstry of Coordination Compounds, V. Balzari and V. Carassiti. Academic Press.
6. Elements in InOrgamc Phozozhumouy, GJ. Ferraudi, Wiley.

| ; :

|
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| . ELECTIVE PAPER-4

f ) {CH-507, Group-I) Polymers

(2Hrs. or 3 periods/week)
Duration : 3 hrs. Max. Marks : 50
I Unit-T :

H!asits X
sic concepts : Monomers, repeat units, degree of polymerization. Lincar, branched and network
lymers. Classification of polymers. Polymerization : condensation, addition/radical chain - ionic and

cp-ordination and copolymerization. Poiymc'rizalion conditions and polymer reactions. Polymerization in

hpmogeneous and helerogeneous systems. Importance of polymers,

! Unit-T1 ; ;
Pblymer Characterization i
P‘ iy dispersion - average molecular weight concept number, weight and viscosity average molecular . !
weights. Poly dispersity and molecular weight distribution. The practical significance of malecular )
weight. Mcasurement of molccular-weights. End group, viscosity, light scattering, osinotic’ and
vltracentrifugation methods. Analysis of polymers - chemical analysis of polymers, spectroscopic '
mF.thods. X-ray diffraction study, microscopy. Thermal analysis and physical testing « tensile strength, i
Fatigue, impact tear resistance. Hardness and abrasion resistance. R

| Unit-11f e
lq!organic Polymers e P

Ajgencral survey and scope o( inorganic polymers, special characteristics, ‘classification, homo and hetero
ati')mic polymers. A B

Upit-1v i Y ¥

Structure, Properties and Applications of Vi ™

- @) [Polymers based on boron - borazines, boranes and carborangs. ‘

b}|Polymers based on silicon, silicones polymetalloxanes and polymetaliosiloxanes, silazenes.

Structure, Properties and Applications of _ W
a) Polymers based on phosphorous — phosphazcneﬁ,.;golyphi;sphates.
b) IPolymers based on suiphur - xc(rasulphuncu'aniuid’e'and related compounds.

Unit-v s
Sﬁ ixcture, Properties and Applications of = {a) Metal clusters, (b) Co-ordination and metal chelate
nolymers, Ay, & P,

Books Suggested: ' AR R

1. Inorganic Chemistry, J.E. Huheey. Harper Row.

2. bcv::lcpmc.ms in Inorganic polymér Chemistry. M.F Lappert and G.J, Leigh

2. {norganic polymers, N.H. Ray.

4 inorgm;?:c- nolymers, Graham and Stone.

S borzanic Rings and Cages, D.A. Armitage.

6. Texibook of Polymé'r' Science, F.W. Billmeyer, Jr. Wiley.

Con_z.-.:’m_pc}5:1.43?.,Po!j¢mcr Chemistry, HR, Alcock and F.W. Lambe. Preatice Hall
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ELECTIVE PAPER-S
(CH-504, Group-II) Organic Synthesis-1
(2Hrs. or 3 periods/v.2ek)
uration : 3 hrs. s - Max. Marks : 50
Unit-1

o e

et

Organometallic Reagents
Hrinciple. preparations, properties and applications of the following in organic syuthesis with mechanistic
details.
Group Pand I metal organic compounds. Li, Mg, Hg, Cd, Zn and Ce compounds,
Transition metals : Cu, Pd, Ni, Fe. Co, Rh, Cr, and Ti compounds.
Other elements : S, Si, B and I compounds.
Unit-11
Oxidation Sriziy
Iatroductior. Differcrt oxidative processes. Hydrocarbons — alkenes, aromatic rings, saturated C-H -
groups {activated and unactivated), »
Alcohols, diols, aldehydes, ketones, ketals and carboxylic acids Amincs, hydrazines, and sulphides.
Oxidations with ruthenium tetraoxide, lodobenzenediacetate and thallium(IIl) nitrate. A ;
| Unit-117
Reduction
hitroductiuu. Different reductive processes. e e ,
Alkancs, alkenes, alkynes and aromatic rings. Carbonyl compounds - aldehydes, ketones, acids and theic
'rivatives. Epoxides. Nitro, nitroso, azo and oxime groups. Hydrogenolysis.
dT Unit-1V
Rearrangements £ g
gneral mechanistic considerations - nature of migration, migratory aptitude, memory effects. A detajled
study of the following rearrangements: Pinacol-pinacolong,. Wa’gncr-Mcurwein. Demjanov, Benzil-»
Benzillic zcid, Favorskii, Arndt-Eistert synthesis, Neber, Beckinann, Hofmann, Curtius, Schmidt, Baeyer-
Viliger, Shapiro and Schimdt reaction. i
! Ynit-V
Metallocenes, Nonbenzenoid Aromatics and Polj‘bycﬁc-Aromatlc Compounds
(jf:ucm] considerations, synthesis and maciibn,f; of some representative compounds, (tropone, tropolone.
rulene, ferrocene, phenanthrene, fluorene and indene).
I';?oks Suggested: . P
[.IModemn Synthetic Reactions H.Q. HQqsg.'W.'A. Benjamin.
2.1Somme moderm Methods of Organi'é‘;SAyntﬁ'csis. W Carruthers. Cambridge Univ. Press.
3. Advanced Organic Chemi:‘s'b'y,.kgac(iorm 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.FA Carey and R.J. Sundberg. Plenum Press.
6. ilodd’s Chemistry of Carbon Compounds. Ed. S Coffey, Elsevier.

! .
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ELECTIVE PAPER-6

, (CH-505, Group-JI) Organic Syathesis-If

; (2Hrs. or 3 perfods/week)
duration :3hrs. | ' ' Max. Marks : 50

~ . Unit-I '
qlsconnection Approach
An introduction to syathons and synthetic equivalents, disconnection approach, functlonal group inter
conversions, the importance of the order of events in organic synthesis, one group C-X and two group -
ﬁd'sconnecnons chemoselectivity, reversal of polarity, cyclisation reaction, amine synthesis,

Unit-11

‘i..

Protecting Groups
tinciple of protection of alcohol, amine, carbonyl and carboxyl groups.
e Group C-C Disconnections

‘Alcohols and carbonyl compounds, regioselectivity. Alkene synthesis, use of acetylenes and allph;mc. i

m!ro compounds in organic synthesis.

! Unit-11]
To Group C-C Disconnections
Diels-Alder reaction, 1,3-difunctionalised compounds, o,B-unsaturated carbony! compound» control in
cdsbonyl condensations, |,5-difunctionalised compounds. Michael addition and Robmson ‘annelation.

| Unit-1v

ng Synthesis -
Saturated heterocycles, synthesis of 3-, 4-, 5- and 6-membered rings, aromatlc hetemcyclcs in organic
symhc.s]';

Unit-V

S){nthesns of Some Complex Molecules i
Application of the above in the synthesis of following c0mpounds Camphor Longifoline, Cortisone,
Reserpine, Vitamin D, Juvabione, Aphidicolin and Fredencamymndk
Rdoks Suggested: P
1. Designing Organic Synthesis, S. Warren, Wiley.
2. Organic Synthesis - Concept, Methods and Startmg Matenals J. Fuhshop.
3. Some Modemn Methods of Organic Symhesxs W, Carruthers, Cambridge Univ. Press.
4. Modera Synthetic Reactions H Q. House, W.A Benjamin
5. }\dvanced Organic Chemistry : Reactions, Mechanisms and Structure, J. March, Wiley.
6. Pnncnp)rs of Organic Chemlstry Part B. FA Carey and RJ, Sundberg. Plenum Press.
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i *  ELECTIVE PAPER-7
= (CH-306, Group II) Heterocyclic Chemistry
! (*Hrs. or 3 periods/week)
Duration : 3 brs. . Max. Marks : 50
. : Unit-
:\;‘omendature- of Heterocycles
Replacement and systematic nomenclature (Hantzsch-Widman system) for monocyclic, fused and bridged
htterocycles.
romatic Heterocycles .
General chemical behaviour of aromatic heterocycles. classification .(structural type), criteria of
ai‘omaticity (bond lengths, ring current and chemical shifts in IH NMR spectra. Empirical resonanee
efergy, delocalization energy and Dewar resonance energy, diamagnetic susceptibility exaltations).
}rexeroaromazic reactivity and tautomerism in acomatic heteraeycles.,
J ; Unit-If
Non-aromatic Heterocycles
Strain-bond angle and torsional strains and their consequences in small ring heterocycles. ;
d)nformation of six-membered heterocycles with reference to molecular geometry, barrier to ring
iversion, pyramidal inversion and 1,3-diaxial interaction, Sgrhig
Stereo-clectronic effects anomeric and related effects, Attractive interactions - ‘H'jdrogcnﬂ.bonding and
intermolecular nucleophilic electrophilic interactions. 7 e M-
Heterocyclic Synthesis o Ry
P{'inci ples of heterocyclic synthesis involving cvelization reactions and cycloaddition reactions.
i Unit-111 N 7
Sinall Ring Heterocycles i, 4
Three-membered and _four-membered heterocycles - synthesis “and reé?:ﬁons of  aziridines, oxirancs.
- thiranes, azetidines, oxetanes and thietanes. ‘
Benzo-Fused Five-Membered Heterocycles o _
Synthesis and reactions including medicinal applications of benzopyrroles, benzofurans an:
zothiophenes. 4. %
' UnitdV
Meso-ionic Heterocycles b
General classification, chemistry of some,'i.mpoﬁa_nl meso-ionic heterocycles of type-A and B and thej;
applications. ; o
'Sit'-Mcmbered Heterocycles with one Heteroatom
S). thesis and reactions of pmlium"js’:i]t's'_and gyrones and their comparison with pyridinium &
thi;ppyrylium salts and pyridqnes;'- _S)fnt_hesis and reactions of quinolizinium and benzopyrylium salts,
copmarins and chromones.
| oy Unit-v
Six Membered Heterocycles with Two or More Heteroatoms
Synthesis and reactions of diazines, triazines, tecrazines and thiazires.
Seven-and Large-Membered Heterocycles
Sypthesis and reactions of azepines, oxepines, thiepines, diazepines, thiazepines, azocines, diazocines,
di 'xoa'ngcs_-ang dithiocines.
llj&erocyclit‘: Systems Containing P, As, Sb and B

v
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:d 6-membered ring systems - phosphorinanes, pho;phoﬁnes, phospholancs and phospholes.
Heterocyclic rings containing As and Sb : introduction, synthesis and characteristics of 5. and &
membered ring system. .

Heterocyclic rings containing Boron : introduction, synthesis, reactivity and spectral characteristics of 3-,
5-and 6-membered Aang systems.

Bfaks Suggested:

L{Heterocyclic Chemistry Vol. 1-3. R.R. Gupta. M. Kumar and V., Gupta. Springer Indija.

2.1The Chemistry- of Heterocycles. T Eicher and S. Hauptmann. Thieme.

3.'Heterocyclic Chemistry, J .A.'Joule. K. Mills and G.F Smith. Chapman and Hall.

4, chterocyclic Chemistry, T.L. Gilchrist, Lougman Scientific Technical.

5. Contemporary Heterocyclic Chemistry. G.R. Newkome and W W. Paudler. Wiley-InterScience.

6. An Introduction to the Heterocyclic Compounds. R.M. Acheson. John Wiley.

7. Compretensive Heterocyclic Chemistry, A R. Katrizky and C.W. Rees. eds. Pergamon Press.

&

ELECTIYE PAPER 8
(CH-507, Group -II) Chemistry of Natural Products
(2Hrs. or 3 periodshweck)
DIJralion : 3 hrs.

.. 'Max. Marks : 50
! ’ Unit-I .
Terpenoids and Carotenoids . : i
Classification, nomenclature, occurrence, isolation, general methods of su'ucmfe"detcnninadon. 1soprene
rui¢. . y ok |
_ Strticture  determination, stereochemistry, biosynthesis and synthesis of the following represcntative
molecules : Citral, Geraniol, a-Terpeneol, Menthol, Famesol, Zingiberene, Santonin, Phytol, Abietjc acid
aud{ﬁ-(‘a:otcnc. P o :
' Unit-lt
Alkaloids »! N
Defnition, nomenclature and physiological action, oqcu_mchcc, isolation, general methods of structure
elucidation, degradation, classification based on nitrogen heterocyclic ring role of alkaloids in plants.
Sln%crure. stereochemistry, synthesis and biosynthesis of the following Ephedrine, (+)-Coniine, Nicotine,
Atropine, Quinine and Morphine. W,
! S Lo Unit-IT¥
Steroids 20
Oci:lcncc. nomenclature, basic. skeleton. Diel’s hydrocarbon and stereochemistry. Isvlation, structure
deteymination and synthesis of'Chplcsterol. Bile acids, Androsterone, Testosterone, Estrone, Progestrone,
Aldpsterone. isiosyn;hesis of steroids,
| b Unit-1V
Plant Pigments ik
Oceyreence, ‘nomenclature and general methods of structure determination. Isolation and synthesis of
Api ’e[;i;;. Lut::_éiig,,, Queryctin. Myrcetin, Quercetin 3-gluceside, Vitexin, Diadzein, Butein, Auvreysin,
Cyaidiﬁf_}“’iéyabinosidc. Cyanidin, Hirsutidin, Biosynthesis of flavonoids : Acetate pathway and Shikimic
acid fpalhwéya
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' £‘ rphyiins
tructurs and synithesis of Haemoglobin and Chlorophyll.
' Unit-V
Prostagiandins .
Occurrence, nomenclature, classification, biogenesis and physiological effects. Synthesis of PGE, and
PG,
Pyrethroids and Rotenones
yathesis and reactions of Pyrethroids and Rotenones,
or structure elucidation, emphasis is to be placed on the use of spectral parameters wherever possible).
ovks Suggested : i (
il. Natural Products : Chemistry and Biological Significance, ). Mann. R.S. Davidson, J.B. Hobbs, DV
Banthrope and J B Harbome, Longman. Essex, l
2. Organic Chemistry : Vol. 2. L.L. Finar. ELBS. . rnx
- StercoselectiveSynthesis ;: A Practical Approach, M. Norgradi. VCH. |

=N

. Rodd’s Chemistry of Carbon Compounds, Ed. §. Coffey, Elsevier. ‘ ;

. Chemistry. Biological and Pharmacological Properties of Medicinai Plants from the Americas, Ed.
Kurt Hostettmann, M P. Gupta and A. Marston, Harwood Academic Publishers. % |

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

. New Tretds in Natural Product Chemistry, Atta-ur-Rahman and M.I.Choudhary, fIﬁfWgo d'Academic
Publishers.

+ Insecticides of Natural Origin. Sukh Dev. Harwood Academic Publishers,”
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ELECTIVE PAPER-9 .
(CH-504, Group -HT) Analytical Chemistry
(ZHrs. or 3 periods/week) Y .
uration ! 3 hrs. . : ¥

SO - A

g Max. Marks : s5¢
Unitsf
Introduction -

ole of analytical chemistry. Classification of a:iiﬂygi_cal qjethods - classical and instrumenta). T ¥pes of
instrumental analysis. Selecting an analytical method. Neatness and cleanliness. Laboratory operalicns
ahd practices. Analytical balance, chigmf&;ues’qf weighing, errors. Volumetric glassware cleaning and
calibration of glassware. Sample prgpgmﬁQg - dissolution and decompositions. Gravimetric technigues,
Selecting and handling of reagents, Laboratory motebooks. Safety in the analytical laboratory
Errors and Evaluation g iy

Qefinition of terms in mean 'and median. Precision - standard deviation relative standard deviation
Alccuracy - absolute error, relative érror. Types of error in experimental data - determinate (systernatic).
ifdeterminate (or random) and éfoss. Sources of error and the effects upon the analytical results, Methods
for reporting analytical data. Statistical evaluation of data-indeterminate errors. The uses of statistice

Unit-11

Food Analysis .
M'oisturc. ash, erude protein, fat, crude fiber, carbohydrates, calcium, potassium, sodium and phosphate.
i?¢od_.a;;u£lg:jalion-'a common adulterants in food, contamination of food stuffs. Microscopic examinatior
of foods for dulterants. Pesticide analysis in food products,

Extraction and purificaticn of sample HPLC
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8%

fs chromatography for Drganoph()sphatcs Thin-layer chromatography for xdenuﬁcauon of chlorinated
sticides in food products.
x Unit-i11
alysis of Water Pollution .
On'gin of waste water, types, water pollutants and their effects. Sources of water pollution - domestic,
dustiial. agncultural, soil and radieactive wastes. Objectives of analysis, parameter for analysis - coler,

turb;du}. rotal solids, conducuvxty. acidity, alkalinity, hardness, chioride, sulphate, fluoride, silica,’

phosphates and different forms of nitrogen. Heavy metal pollution - public health significance of
cadimivm, chromium, copper, lead, zinc, manganese, mercury and arsenic. General survey of instrumental
hnique for the analysis of heavy metals in aqueous systems. Measurement. of DO, BOD and COD.
P sticides as water pollutants and analysis. Water pollution Jaws and standards,
. Unit-lV
Ar‘alysis of Soil and Fuel

lkalj salts.
Fuel analysis : liquid and gas. Ultimate and proximate analysis - heating values - grading of coal. quurd
fugfs - flash point, aniline point, octane number and carbon residue. Gaseous fuels - prodthcr ‘gas and
water gas - calorific value.
Unit-V
Antiysis of Body Fluids and Drugs

Serpm electrolytes, blood glucose, blood urea nitrogen, uric acid, albumm. globulms. barbiturates, acid
andialkatine phosphatascs. Immunoassay : principles of radio i 1mmunoassay (RIA) and applications. The
blogd gas analysis, trace elements in the bedy. .
- Drug analysis : Narcotics and dangerous drugs. Classification. of dmgs Scmeemng by gas and thin-layer
chrgmatography and spectrophotometric neasurements. A"
an Suggested AR,
1. Apalytical Chemistry. G.D. Christian. John Wiley.
2. Fyndamentals of Analytical Chemistry. D A. Skoég D M. Westand F.J. Hooler. W.B Saunders.
3. Analytical Chemistry - Principles. LH. Kennedy. W.B, Saunders
4. .:lina!ylxcal Chemistry - Principles and Techniques, L. G. Hargis. Prentice Hall.
inciples of Instrumental analysis D A: Skoog and I.L. Loary. W.B Saunders.
6. Prfnciples of Instrumental Analysis D A, Skoog' ‘W.B. Saunders.
7. Quantitative Analysis. R.A. Day,Jr. and A L Underwood, Prentice Hall.
3. Environmental Solution. S.M« Khopkar, Wllc) Eastern.
9. B:E: Concepts of Analysis Chemistry. S.M. Khopkar, Wiley Eastemn.
andbook of Instrumental Techniques for Analytical Chemistry. F. Settle. Prentice Hall.

Aa:l_lysis of soil : moisture pH, total nitrogen, phosphorus, silica, lime, magnesia, manganese, sulph‘ur and

Clinical chemistry : Composition of blood-collection and preservation of samples, Chmcal analysis.
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; ELECTIVE PAPER-10
(CH-505, Group-III) Physical Organic Chemistry
2kIrs. or 3 periods/week)

P)urauon 3 hrs. . Max. Marks : 50

Unit-f
oncepts in Molecular Orbital (MOQ) and Valence Bond (VB) Theory
itroduction to Huckel molecular orbital (MO) method as a mean to explain modern theoretical methods.
dvanced techniques in PMO and FMO theory. Molecular mechanics, semi empirical methods and ab
nito and density functional methods. Scope and limitations of several computational programmes.
Quantitative MO theory - Huckel molecular orbital (HMO) mcthod as applied to ethene, allyl and
bitadicne. Qualitative MO theory - ionisation potential. Elcctron affinities. MO energy levels. Orbital
synuneUy Orbital mteracuondnagranw MO of simple organic systems such as cthene. allyl. butadiene,
Inclham. and methyl group. Conjugation and hyperconjugation. Aromaticity, Valence bond (YB)
onfiguration mixing diagrams. Relationship between VB -configuration mixing and resonance theoty
RCu(,(lOl‘ profiles. Potential energy diagrams. Curve-crossing model - nature of dcuvanon barrier in
hemical reactions
Unit-IT
rinciples of Reactivity X :
fechanistic significance of entropy, enthalphv and Gibb's freeencergy. Asrhenius. cquatlon Tansmon state
wory. Use of activation parameters, Hammond's postulate, Bell- Fvane-Polanyn principle. Potential
nergy surface model. Marcus theory of electronic transfer. Reactivity and selecnvny pnncnp!cs
inetic Isotope Effect A |
Theory of isotope effects. Primary and seécondary kinetic xsotoPc effects H;avy atom isotope eﬁ(.(.{.)
Tunneling effect, Solvent effects. .
Unit-IHI
‘{trucml rat Effects on Reactivity
Linear free energy relationships (ILFER). The Hammett equatxon substituent constants, theories of
substitzent effects. Interpretation of o-values. Reaction constant p. Deviations from Hammett equation,
Dualparameter correlations, inductive subsmueutconstant The Taft model, ciandoRscales.
ﬂolv'mon and Solvent Effects ;
Qualnralxvt understanding of solvent-solute cffccm on :eac(mly Thermodynamic measure of solvation.
El‘xu,ts of solvation op reaction rates and equxhbna. Various empirical indexes of solvalion based on
pl:ysxcdl propertics, solvent-sensitive re&cnon _Tates, spectroscopic properties and scales for specific
i Ivation. Use of solvation scales i m mechamsuc studies. Solvent effects from the curve-crossing model.
A2 Unit-1V
ids, Bases, Electrophiles, Nudcophdw and Catalysis
‘id-base dissociation, Elcctxomc ‘and structural effects, acidity and basicity, Acidity functions and their
a pl cations, Hard and soft acids and bases. Nucleophilicity scales. Nucleofugacity. The a-effect.
Ambivalent nuclwphxles Acid-base catalysis - specific and general catalysis. Bronsted catalysis.
Nucleephilic and electrophrhc catalysis. Catalysis by non-covalent binding-micellar catalyss.
Merrc and Conformational Properties
Varous _(_nr_, of steric strain and their influence on reactivity, steric acceleration. Molecular measurements
of sie;hg.-;;:.:.'fcc'fs upon rates. Steric LFER. Conformational barrier 10 bond rotation - S PECtroscopic
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l
bonds! Winstein-Holness and Curtin-Hammett principle.
Unit-V

NucleLphilic and Electrophiiic Reactivity .

Structural and electronic effects on Syl and Sy2 reactivity Solvent effect. Kinetic isotope cffects.
[ntramolecular assistance. Electron transfer nature of Sy2 reaction. Nucleophilicity and Sy2 reactivity
l:\asc({.l on curve crossing model. Relationship between polar and electron transfer reactions. Syl
mechanism Electrophilic reactivity, general mechanism. Kinetics of Sg2-Ar reaction Structural effects on
rates Iand selectivity. Curve-crossing approach to electrophilic reactivity.

Radical and Pericyclic Reactivity

Radital stability, polar infiuence, solvent and steric effects. A curve crossing approach to radical addition,
far..{qrs effecting bartier heights in addition, regioselectivity in radical reactions.

Reagtivity, specificity and penisclectivity in pericyclic reactions.

Bools Suggested :

1. Motecular Mechanics. U. Burkert and N.L Alinger. ACS Monograph 177, 1982.

2. Organic Chemists, Book of Orbitals : L. Salem and W.L. Jorgensen, Academic Press.

3. chhamsm and Theory in Organic Chemistry. T.H. Lowry and K.C. Richardson. Harper and Row;

4, l\‘ﬁuoducnor to Theoretical Organic Chemistry and Molecular Modeimg

5. Physica! Organic Chemistry, N.S. Isaacs, ELBS/Longman. e

6. The Physical Basis of Organic Chemistry : H. Maskill, Oxford University Press.

| ELECTIVE PAPER-11 "

! (CH-506, Group-TII) Chemical Dynamics

g {2 Hrs. or 3 period/week)
leration : 3bs. Max. Marks : 30
Unit-I -~
AJmosphenc Reactions
Pliysical structure of the atmosphere, chemical composmon of the atmosphere. Kinetics and mechanism
ot‘l NOx, CIOx cycles and H, + O, reaction. Mechanism of general methane oxidation. Kinetics and
mechanism of low temperature oxidation of mcthane Concept of global warming.

! ] Unlt—!l

qscnnatory Reactions

utocatalysis and oscitlatory rcacnons chucq and mechanism of Belousov-Zhabotinski (B-Z) reaction
E'nzymes and Inhnbmons S :
Amcncs of one enzyme - Two subsuacc systems and their experimental characteristics.
b,nzy me inhibitocs and their experimental characteristics.
Kinetics of enzyme inhibited reactions.
Micelles catalysis and inbibition
i_'('mctics and mechanism of micelle catalyzed reactions (Is¢ order and second order) Various type of
micelle catalyred reactions. Micelle inhibited reactions.
Dynamics of Gas-surface reactions

s AP

dcteu'{m of individual conformers. Acyclic and monocyclic systems. Rotation around partial double '
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