Sri Dev Suman Uttarakhand University Radshahithaul Tehri Garhwal
Proposed Syllabus: Chemistry Course for M. S, students {(Semester Wise)

OBJECTIVE OF THE COURSE

To teach the fundamental concepls of Chemistry and their applications, the syllabus
pertaining to M.Se. (2 Year Degree Course) in the subject of Chemistry has been prepared
as per provision of the UGC module and demand of the academic environment. The
svilabus contenis are duly arranged unit wise and coments are included in such a mamer
that dug importance is given to requisite intellectual and laboratory skills. This M.Se
course of chemistry consist of 2 venr - ¢ourse with semester system-in sl 4 semesters (two
SEMESIEr In 8 vear)

Total marks: 2000 (1000 per year and 300 per semester) of core and élective disciplines

MScSEM 1
5. Paper Max Ma
o Paper Cote [ H i
] Inorganic Chemistry — CHC101 | 80 0
2 Organic Chemistry CHC102 Bl 0
3 Phyvsical Chemistry CHC103 ] 20
T4 Group Theory and Instrumentation Techniques | ClIC104 B0 20
5 Lab Course (Inorganic Organic and physical)) [ CHCI0P B 0
MSc SEM 1T
5, Paper Paper | Max Marks -ffﬂﬁj i
N, Code Exit Ini.
| Inorganic Chemistry CHC201 11| 20
20 Organic Chemistry | cHC202 [ R0 20
3 Physical Chemistry | CHC203 80 20
4 Spectroscopy and analviical methods CHC204 8l 20
Il = Lab Course (Inorganic Organic and Physical) | CHC20P 8 | 20
MSc SEM I [SPECIALIZATION IN INORGANIC CHEMISTRY)
5, Paper Paper Max Marks
N Coade Ext. |  Tot.
[ Organoimetallic Chemisiry CHC 30 s | 20
2 Speciroscopy CHC302 B0 | 20
3 Analytical Chemistry | CHC303 | 80 20
A3 Chemistry of Biological System | CHE301 T 20
{ Biconorganic)
L) Bioinorganic & Supramelecular Chemistry CHE3N2 ) 20
5 Lah Course (Inorganic) ICHEIOP Bl 0 |
MSc SEM T [SPECTALIZATION IN ORGANIC CHEMISTRY|
be Paper Paper | Max Marks _ |
Mo, Code Ext. | Int.
] Reagents in Organic Synthesis and CHC3M 80 20
Organcmetallics
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2 Spectroscapy CHC302 &0 20
3 Organic Photochemistry CHC305 BO 20
A} ‘Chemistry of Biological System | (Bioorganic) CHEX R 20
(i) Chemistry of Natural Products CHE304 80 20
3 Lab Course {Organic) “DCHC30P [ 20
MSe SEM T [SPECTALIZATION IN PHYSICAL CHEMISTRY]
5. Paper Paper | Max Marks
Na, Code | Ext. | Int.
] Advanced Quantum Chemisiry CHC306 | &) 20
2 Spectrascopy CHC3R | R n
3 Analytical Chemisiry CHC307 R0l 0
4y Chemistry of Biological System | CHE30S &0 0
(Biophysical) |
(i} Nuclear Chemistry CHE36 &0 20
3 1.ab Course (Physical) PCHC30P ®W | 20
MSc SEM IV [SPECIALIZATION IN INORGANIC CHEMISTRY]
.8 Paper Paper Max Marks
M. Code Ext Int.
1 Spectroscopy & Diffraction method CHC401 80 20
2 Phote Inorganic Chemistry CHCA02 &0 2
3 Inorganic Polvmers CHC403 80 20
41) Nuclear Chemistry CHE306 80 20
(it Environmental Chemisiry CHE4M o —— 8 il |
i) Project work | Dissertation CHE402 &0 20
5 Lab Course {Inorganic) [CHC40P &0 20
MSe SEM IV [SPECIALIZATION IN ORGANIC CHEMISTRY]
5 Paper Paper Max Marks
N, Code Ext. | Int.
1 Oraanic Synthesis CHCA4DS 80y .
3 Organic Spectroscopy CHCA05 B0 [ 30
3 Hoterocvelic Compoanids CHCa05 B0 | 20
i) ~ Medicinal Chemistry CHE403 RO | 20
{ii) Environmental Chemistry CHE401 B | 20
Gib) Project work / Disseration CHEA04 B0 30
= Lab Course (Organic) OCHC40P 8 | 20
MSg SEM IV |[SPECIALIZATION IN PHYSICAL CHEMISTRY]
8. Paper Paper | Max Marks
N, Code Fxt. Int
=] Advanced Chemical Dynamics CHC407 | 30 20
2 Advanced Spectroscops CHC408 80 2
3 Sofid State Chemistry  CHC408 80 20
4(i) Chemistry of Materials CHEADS 80 20
ElTage fr M ‘\\5.'
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iy Environmental Chemistry T CHEA01 80 | 20
(i) Project wark ¢ [Dissemation CHE4G6 a0 _ %ﬂﬁ
2 Lah Course (Physical)  PCHCADP 80 20
Abhreviation:

CHC = Chemisiry Core course CHE = Chemistry Elective Course
Maote:

In II1 and IV semesters. the candidate shall have 1o opt for one elective papers of a
particelar specialization (Inorganic/Orpanie/Physieal). The candidate shall not be allowed
to apt-elective papers from different specializations. Five lab experiments from the List of
experiments given in (he syllabus is® the minimum requirement. He! She can opt lor
Project/digsertation as an elective paper. The topic of the project will be decided by the
Projeet Supervisor. Marks awarded for the project work shall be based on the
novelty/quality of praject work, it’s presentation/viva-voice and social applicability,
He/She will have to submit the project/dissertation not later than the date of his’her
practical examination.
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(T) Inorganic Chemistry (CHC101)

Stereochemisiry and Bonding of
a} Main Group Compounds

Origin of VSEFR theory and s significance in main group structural chemistry, structure of
SF, TeF. JBrFs L 1CkK, 101 , OF s ©5Fs . Xek: and 1F;. dr-pr bonds. Bent rule and energetic of
hybridizanon, some simple reactions of covalently bonded molecules;

b) Metal Borides, metal carbides and metal nitrides
Meal borides; carbides and nitrides: preparation. properties, stucrures &nd application

Metal-Ligand bonding in Coordination Chemistry

Crystal field theory, factors: affecting the magnitede of A, Consequences of crystal field splitting.
Ments and limitations of TF1 Jabn-Teller distomion and it3 consequences on complex’ formation.
Evidence of covalent character in'Metal-Lipand bomding. Molecular orbital theory as applied to
actahedral, tetrahedral and square planar complexes

Metal Ligand Equilibria in Solution

Congept of thepmodvnamic and kinete sishilibies of metal compléxes. Stepwise and overall
formation constanis and thesr cornelations, trends: In stepwise constants, factors affecting the
stability of metal complexes with reference to the nature of metal ion and tigand, chelate effect and
ity thermcdviamic origin, determination of hinary formation constants by pH-memy and
spectrophotomelry

Reaction Mechanism of Transition metal Complexes

e

L
Energy profile of a reaction and reactivity of metal complexes: inert and lahile complexes. Ligand
substiution reactions in octahedral complexes e SNI1SNZ apd SNICB meshanism. Anarion
reactions without metal leand bond cleavage. Eleetron transfer reactions(Redox reactions), Ohiter
and inner sphere mechanism (OSM and 1SM) Reactions of coordinated figands. Substitorion
repctions in square-planer complexes.

Books Recommended:

- Fo Ao Comon, (0 Wilkinaon, C.A. Murilloamt M. Bochmann, Advance Inorpanic

Chemistry, John Wiley & Sons , New York.

L D Lee, Concize Inorganic Chemistry, Oxford University Press.

Atkins. Overton, Rourke, Weller and Armstrong, Inorganic Chemistry, Oxford: University
Press,

L E. Huheey. E. A Keiter and R. 1.. Keiter, Inorganic Chemisiry Principles of Structure
and Reactivity, Pearson Education.

W. W. Porterfield, Inorganic Chemistry: A Unified Approach, Elsevier.

5. Wualfsberg, Inorganic Chemistry. Yiva Books.

G.. L. Miessler and D, A, Tarr, Inorganic Chemistry. Pearson Education:

(IT) Organic Chemistry (CHC102)

Nature of Bonding in Organic Molecules

Delocalized chemical bonding comjugation, cross conjugation. resonance, hyperconjugation,

homding m fullerenes, taumtomerism. Aromatcity in benzendsid and non-benzenaid compounds;

ghernant- and nonalterngnt hydrocarbons. Hickel's rule, encrgy lexel of  -molecular orbitals,
e
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annubenes, antiaromaticity, y-aromaticity, homo-aromaticity, PMCO approach, Bond weaker than
covalent bond, addition compounds, crown ether complexes anderyptands, inclosion compounds,
eyclodextring, catenanes and rotaxanes,

sterenchemisiry of Organic compounids

Molecular symmmetry and chirslity: svmmetry operations and symmetry elements, point group
classification - and -syimmetry number. Stereoisomerism:  Classification, racemic modification,
miobecules with one, two or more chiral centres. Configunition, nomenciature, D L, B, Sand E. 2
nomenciature, Axial snd plener chirality and helicity (P & W) stereochemisiry and conliourations
of  allenes, spimnes, alkylidene, cycloalkanes, adamantanes. catenanes.  biphenyls:
(arropisomerism), bridped biphenvis, ansa compounds and cvclophanes. Topicity ‘and
prosterecisomerism: Topicity of [gands and faces and their nomenclaiure. sterecgenicity.
cyclosterenisomerism: confipurations. eonformations and stabiline of cyelohexanes, (mono-, di-
and 1ri-sebstnied ), cvelobexenes, evolohessnones; haloovelohexanones; decalines. decalols,
decalones.. Assymermie mduction; Cram’s, Prelog’s and Horesus miles. Thnamic stereochemistry
ieyelic and acyclic). Stereochemistry of compounds containing N, S and P. chirogenicity. pseudo
asvnrmetry and  stereogenic cenire.  Stereosglectivity, .-;rereospeciﬁciﬁ}'. regioselectivity and
chemnsslectivity, Enantiomeric and diasteriomeric gxcess.

Reaction Mechanism: strociure and reactiviiy

Types of mechanisms, tvpes of reactions, thermodynamic and kinetic requirements, kinctic and
thermodynamic commmal, Hammond's postulate, Curin-Hammert principie. Potential energy
diagrams, transition states and intermediates, methods of determining mechanisms. isotope effects.
Effect of structure on reactivity — resonance and feld effécts, steric effect, quamitative reatments.
Hammest equation and linear free energy relationship, substitnent and reaction constamts, Taft
equation

Aliphatic and Aromatic Nucleophilic Substitution and Mechanizm of Carbmﬁ&nit
rearrangement reactions -

The SN, SN', mixed SN' and SN°, SN' and SET mechanisms. Nucleophilic substitution at and
alivlic, aliphatic trigonal and a vinylic carbon. Reactiviry effects of substeate structure. amacking
nmucleophile, leaving group and peaction medinm. phase wansfer catalyveis and ulmrasound, ambident
nuclecphile. regioselectivity. Neighbouring group mechaniam, neighbouring group participation
by | and | borids. anchimeric assistance. Classica! and nonclassical carbocations. phenonium
roms, norhormy | svsiem,

Pinacol-Minacolens  rearranpement.  ‘Wagner-Meerwein  rearrangement.  Beneilic  acid
rearrangement.  Allvlic: rearrangemient. Hofman resction. Schimndt reaction. Baewver- Villiger
odidation, Cumene-Hydroperoxide resrrangement. Cortivs rearrangements, Lossen regrmrangement,
Dakin reaction. Application of WMR Specmescopy in detection of carbocations,

BOOKS SUGGESTED:

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

B_T. Momison and B M. Boyd, Organic Chemistry, Prentice Hall.

C. K. Ingold, Structure and Mechanism in Organic Chemistry, Comeld] University Press,
8. M. Mukherji and 8. P. 8ingh, Reaction Mechanism in Organic Chemistry, Macmillan.
D, Masipuri, Stereochemistry of Organic Compounds, MNew Age International

P. 8. Kalsi. Stereochemistry of Organic Compounds, New Age International.

5. M. Mukherjee, Pericyelic Reactions, Macmillan, India

F. A. Carey and B. F.Sundberg Advanced Organic Chemistry, Plenum,

Benjamin, Modern Organic Reactions, HO House.

lEI Ernest L. Elel andSamue! H. Wilen, Stereochemistry of Organic Compounds, Wiley
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12. Emest 1. Lligl, Sterecchemistiry of Carbon Compounds. Tata MoGraw Hill.
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(I11) Physical Chemistry (CHC103)

Quantum Chemistry

Introduction: De Broglie’s equation and jis physical - significance. Time indcpendent and
dependent forms of Schredinger equation, Operator-and their aigebra, Postudates of Cuantum
mechanics. Pamticle in one, two and three dimensional box. Harmonie ozcillator, Rigid rotator.
Huwdrogen atom and shapes of orhirals,

Approximate Methods: Approximate methods of guantom mechamics: Variationel method and
Pertarbation theory upty second order in energy and applications (Helium atom).

Anpgular Momentum and  eigen function. Ladder operator. Additon of angular and spin
miomenium. Pauli exchusion principle. Fermions and bosons,

Chemical Bonding: Valence bond (VB) and molecular orbital (M) approaches. VB treatment of
Hydrogen molecule. Bonding and antiboading MO according to LOAD methid. Huckel molecular
orbital (MO theory and its application o ethene, hutadiene elo,

Chemical Thermoidynamics
Bazics of thermodynamics (laws ef thermodynamics); Partial molar properties: Chentical potential
agrd its determination and applications,

Coneept-of fugacity and its determination. Activity and activity coelfictent. Debve-Huckel theory

for activity coefficient of electrolytic solutions. Tonic strength.

Chemieal Dynamies
Arrhenins cquation, Kineties of bimolecular reactions: Collisien theory of reaction rates:
Activared complex theory. Kinetics of unimolecular reactions: Lindemann-Hinshelwood theory.
REEM treatment

Kinetics of Chain Reactions: Hydrogen-bromine reaction, pyrglysis—of ~avetaldehyde,
decomposition of cthane.

Kineties of photachemical reactions: Hydrogen-bromine and hydrogen-chlorne phitochemical
readtins.

Oscillstory reactions: Helousov-Zhabotinsky reaction

Burface Chomistry amd Micelles

Adsorption: Thermodynamics and kinetics of edsorption.. BET method and it™s applications for
estimation of surface area. Heterogeneous catalysis.

Micelles: Concept of Micellizaation, Critical micellar- concentration (CMC), - Factors affecting
miceties formation. Thermodynamies of micellization, Solumlization. Revérse micelles,

BOOKS SUGGESTED:

Physical Chemistry, P.W. Atkins, ELBS.

Introduction o Quartum Chemistry. A K. Chandra. Tata MeGraw Hill.

Ouantum Chemistey, Ira N, Leévine, Prentice Hall. Coolsen's Valence, B McWeeny.

ELBS.

B. K. Puri. L. R. Sharma and M. 5. Pathma. Physical Chemistry, Milesione Publisher &
Distribartors, Mew Delhi.

E_ L Kapoor, Physical Chemistry) Maemillan Publishers India Limited.

K. I, Laidler Kinctics, Pearson Education India.

(IV) Group Theory and Analytical Techniques (CHC104)
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Symmetry and Group Theory in chemistry

Symmety elements and symmetry operation. Defimation of grogp, subgroap. Point synmmeiry
group.. Matris fepresentition of groups (Ch,. Che Gon. Da only). Character table. Character
representation of (case of HO and NHy ), Great orthogonality theorem (withiol derivation and is
applications. Applications ol group theory in IR and Raman spectroscopy.

Chromatographic and Radio Analytical Methods

Basic principle and types of chromatography. Principle. instrumentation and applications of GC,
LC. HPLC and lon-exchange chromatography. Van-Deemter equation (without derivation),

Nuclear reactions and radiations. Measurement and detection of radiation. Prirciple of Isotopic
delution method and Neulron activition analysis (RNAAL

Microwave, Infrared, Raman Spectroscopy

Classificatron of molecules. Principle of rotabonal spectroscopy. Eneriy, selection rule and
spectroscopc frequency of ngid-and non-rigid distomic rotator. Population of stares. Stark effect
Application of MW spectmoscopy. Effect of isotopic substitotion.

Pringiple of vibrational spectroscopy: Morge function and diagram. Vibretionsl energies, selection
riles for diaromic harmonic and anharmonic ascillator. Overtones, hot hands, P2O-R branch hines,
Fimdamental modes of vibrafions, findamental frequency and factors effecting it Applications of
IR. FTIR and its advaniages..

Classical and Quantum theorfes. of Raman effect: Pure rotational *.'ihm!ia;'r_n_aL and ~rorational-
vibrationgl Raman spectroscopy. Stokes and antistokes lines. Muotudl exclusion principle.
Applications.

Atomic and Molecular Spectroscopy

Energies of atomic orbitals, Spin-and angular vector coupling for p’ and d’ system. Spectra of
hvdrogen stom and alkali metal atoms. Frank Condone principle. Electronic specteum of distomie
molecules: Vibeational (coarse) progressions and Rotationel fine stnoctures. Einstein's coelficients.
Fluorescence, Phosphorescence and Stirmulated emission.

Books Suggested:

| Modem Spectroscopy. J.M. Hollas, John Wiley.

2. Physical Methods for Chemistry, B.S. Drago, Ssunders Company.

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

& Introduotion of Molecular Spectroscopy, G.M, Barrow, MeCiraw Hill,

5. Basic Principles of Spectroscopy. B Chang, MoGeaw Hifl

6. Symmetry and Spectroscopy of Molecules, K. Veera Reddy, New Age lnernational;

(V) Lab Course (Inorganic, Organic and Physical) SEM 1 (CHC10P)
{2%6 hours)

Tia). Qualitative Analvsis

Oualitative analyvsis of mixmres by semi-micro methods containine not more Uk ix cations and
antons including:

{f). Rare-earth elements

{it). Amons, which have not been done in under graduate practicals 1 =20 marks

{iii). msolubles. o \
TIRage ‘:‘h{i_k___ v?-h-vc-—
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Vi.

{b). Chromatozraphy
Separation of cations and aniona by~ Paper Chromatography, Thin 1aver Chromatography
lon Exchange Chromarography

Zia). OQualitative Analysis
Separation, ;:lunf'caru;m and identification of compounds of binary mixture {solid-solid or liguad
and salid) waing 11.C and Paper Chromatography, Chemical tests and spectroscopic andlvsis,

ib). Organic Synthesis 1=20 marks
Acerviation: Acetviation

Cixidation: Adipic scid by chromic acid oxidation of ovelohexanal,

Cirignard reaction: Symthesis of triphenyimethanol from henzoic acid,

Sandmeyer reaction: p-Chiorotoliens from p-toluene

Ha). Chemical Kinetics

Dretermination of the effect of (a) Change of temperatune (b) Change of concentration: of reactants
amed catahvst and (¢) iomiz strengrh of the media on the veloeity constant of Hydrolysis of an
esterfionic reactions.

Dretermumation of the velociy constant of hydrolysis of an ester.

Determination of the rate constant for the exidation of iodide jons by hydrogen peroxide studyving
the kinetics of the resoion.

Flirwing clock reactions (Ref: Experiments m Physical Chemisimy by Showmaker ),

Determination of the primary. salt effecr on the kinetics of ionic réactions and twesning of the
Bronsted relaricnship (iodide jon is oxidized by persulphare ion).

{h). Electrochemistry =15 marks
Conductemetry

Determination of the velocity constant, order of the reaction and emcrgy of activapon for
saponification of ethyl acetate h:.- sodium hydroxide conductometrically

Determination of soluhility and solubility: product of sparingly soluble salis (eig. Fh80d, BaSOd)
conductometricalby,

Digtermination of the strength of strong and weak acids in g given mixture conductometrically.

To study the effect of solvent on the conductance of AgNO3CH3COGH widl o determing the
degree of dissociation and eqailibrium constant in different solvents and in their mixtures { DMVS0,
DIME, dionine, acetone, water) and to test the validiy of Debye-Huckel-Onsaper theory.
Dretermination of the activity coetfivient of #ine ions in the solution.of 0.002 M zinc sulphate using
Debye Huckel’s limiting law,

4. Viva 10 marks

5 Record 15 marks

SEM 11
(1) Inorganic Chemistry (CHC201)
Electronic Spectra & Magnetic Properties of Transition Metal Complexes

Spectroscopic ground states correlation, Orgel and Tanabe-Supane diagrams for transition metal
complexes [d'-d" simes), caleulations of Dg. B and | parameters; charge randfer spectra.
spectroscopic method of assignment of absolute configuration in optically active metal chelates
and thew stereochemeal miormation, magnetic properties of complexes. of various geometries
based om CFT, spin free- spin paired equilibrium in octabedral sterecchemisiry. anomalous
MAZNCe momeants, magnetic exchange conpling and spin crossovar.

2. Metal -r Acd Complexes and Organometallic compounds

Blrage G&'S(\ - :\-\_—é—_:ke«



Metal tarbony| compleies. Preparation, propertics and uses, Mature of bonding in metul carbomyds
and carbon moneside analogs 1. nitrosyls and dinftrogen complexes. Evidence for back bonding
in complexes. Mature of M-C bond Sunthesis, bonding and uses of nrganpmetallic compounds, two
electron ligands (olefinic and scetylenic complexes), three electron ligands (allvlic complexes),
four electron ligand (butadiene and evclobutadiene complexes) five electron ligand (ferroceme
complexes.

3. Metal Closters, Polvoxometalates and silicates
Higher boranes. carboranes, metalloboranes and metallocarboranes, Meial carbonyl and
metalhalide clusters. Clusterswith metal-metal multiple bonds. sopaly and heteropoly scids and
sals (or anions) with special reference to varadiom. molybdenium and tingsten. Momenclature,
chassification, preparation and structiural aspects of poly acids and polyanions,
4.. Silicates
Principles of silicates. Structure and classification of silicates. Asbestos, Zeolites and Uliramarines
as sificate materials. Sillcates in lechnology.
Books Recommended:
I F A Cotton. G Wilkinson, €A, Murille.and M. Bochmann, Advanece Inorganic Chemistry, John
Wilew & Sons . New York.
I LI Lee, Concise Inorganic Chemismy, Ouford Universiny Press.
3. Atkins, Crverton, Rourke, Weller and Armstrong, Inorganic Chemistry, Oxford University Press.
4. 1 E. Huheey, E. A Keiter and R. L. Keiter. lnorganic Chemistry Principles ol Structure and
Reactivity, Pearson Education. _
3. W, W, Perterfield, Inorganic Chemistry: A Unified Approach, Elsevier.
h. G Wultsberg, Inorganic Chemistry. Viva Books:
7. G, L. Miessler and D. A Tarr, Inorganic Chemistry, Pearson Education.
. , -
(11) Organic Chemistry (CHC202)
|. Free Radical Reactions
Types of free radical teactions, free radical substitution mechanism, mechanism of an aromatic
substrate. neighboring proup assistance. Reactivity [or aliphutic and arommtic substristes st 4
bridgehead. Heactivity in the attacking radicals, The efféet of solvenis on reactivity. Alhyiic
halogenation {MNBS), oxidation of aldehydes o carboxylic acids, outo-oxidatton, coupling of
alkynes and arylation of aromatic compounds by diszonium salts. Sandmeyer reaction. Free radical
rearrangement. Hunsdecker reachion.
2. Electrophilic substitation reactions of
a) Aliphatic Organic Compounds
Biomolecular mechanisms-SEZ and SEL. The SE1 mechanism. ¢lectrophilic substitution
accompanied by double bonds shifis. Effeet of substrates, leaving group and the solvent polarity on
the resctivity
B) Aromatic Organic Compounds
Cirientation and resctivity, energy profile diagrams; The ortho/para ratio, ipso atiack, orientation in
other ring systems. Quantitabive treatment of reactivity i suhstrate and electrophiles. Diazonium
coupling. Vilsmeir Haak reacrion, Gattermann-toch reaction,
3. Addition Reactions and Elimination Reactions
L\
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Mon-equilibriom Thermodynamics 1
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() Adidition reactions of carboa-carbon multiple bonds

Mechanism and stereochemical aspects of addition reactions Involving electrophiles, nucleophiles
and free rudicals, regio- and chemoselectivity, orientation and reactivity. Addition 1o cyclopropane
ring. Hydrogenation of double and triple honds, hvdmogenation of aromatic rings. Hydroboration
hichag| reaction. Sharpless asymmetric epoxidation,

(b} Addition reactions of e-heters moltiple bonds

Mechanism of metal hyvdriite reduction of ssturated and unsaturated carbonyl compounds, acids,
esters and nitriles. Wittie reaction. Mechanism of ¢ondensation reactions involving enclates-
Knoevenapel. Claisen. Mannich Bensoin. Perkin and Stobbe réactions. Hydrobysis of esvers and
amides. amnonolysts of esters.

ic) Elimination Heaclinns

The E2, E1 and ElcB mechanisms and their spectrum, Oirientation: of the double bond Reactivity-
effects of substrate aructures. attacking hase. the leaving group and the medinm. Mechanism and
origntation in pyralytic climination

Pericvelic Reactions

Maolecular orbital svimmetry, Frontier orbitals of ethvlene. |, 3-buadiens, 1. 3, 3-hexatriens and
allyl gvstem. Classilication of pericyelic reactions. Woodward-Holfmann. Correlation. diggrams
FMO and PMO spproach. Electroeyelic reactions-conratitory and suprafacial additions, 4n, and
dne2- systems. Cyoloadditions-antarafacial and suprafacial additions, 4o and 4n+2 svstems, 2=2
additiod of ketenes. |, 3 dipolar cycloadditions and chelentrapic reactions. Sigmatropic

redrrangements- - suprafacial and antirafacial shiffs of H. sigmatropic shifts involving carbon
maieties, 3,3- and 3,5- sigmatropic rearrangements. Claisen, Cope and aza- Cope rearrangements.
Flwaonal tautomerism. Ene reaction, =

BOWOKS SUGGESTED:

Jerry March, Advanced Crrganic Chemistry-Reactions. Mechanism and Swucture; Joha Wiley.
R. T. Morrison and B. N. Bovd. Creganic Chemistey, Prentice Hall.

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

5. M.Mukhegi and 5. P. Singh, Resetion Mechanism in Organic Chemistry, Magmillan,

D Nasipun, Sterecchemistry of Organic Compounds, New Age International

P. 5. Kalsi, Stereachemistry of Organie Componnds, Now Age International

5. M. Mukherjee, Pericyvelic Reacrions, Macmillan, India.

F. AL Carey and R, J.Sundberg; Advanced Organic Chemistry, Plemmm,

Benjamin Modern Organic Reactions, HO Howse,

. Ernest L. Eltel andSarmuel H.Wilen, Stereochemistry. of Ovganic Compounds, Wiley
- Andia
. Emest L Eliel, Stereochemistry of Carbon Compaunds. Tata MeGraw Hill.

{111y Physical Chemistry (CHC203)
Statistical Thermodynamics

Muost probable distribwion. Ensemble averaging. Canonical. grand canonival and microcanonicul
ensembles. Parition fupclions. Translationsl, rotstional and  vibeationul - parition  functions.
Maxwell-Boltzmann, Bose-Einstgin and Fermi-Tiirac: Statistics. Thermodynamic propertics and
partitiom functions: Applications of partition functions.
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Thermodynamical criteria for non-equilibrivm  states. Entropy  production and entropy  flow
Entrogy balunce equations For. different imeversible processes (e.g, heat: flow, ¢hemical reaction
gl ) tmensformutions of the peneralized uxe: and forces, non-equilibrium stationar states
Phenomenalogical eqgiations. microscupic reversibility  and  Onsager’s reciprocity  relations.
Electrokimctic  phenomena, diffision. eleconc . conduction.  Trreversible  thermodwvnamic: for
malogical systems; conpled reactions.

Electrochemistry

Risics of electrochemisy. Debye-Huckel-Onsagar wreatment for  jon-sehvent imeractions,
Structure of electrified interfaces: Gouy, Chapman and Sterm,

Owver voliage and poteéntial.. Theories of over voliape. Exchange eurrenl density. Derivation of
Butler-Velmer eguation. Tafel plob

Polerography theoretival aspect. Mhovie equation, Hall potential and its significance, Applications.
Corrosion. Theory of cormosion, Ferms of commosion. Monitenng and prevention of corrosion,

Macromodecules-Polvmers

Claszification. Kinetics of polymensation. Mumber and mass average molecular mass. Molocular
mass determination (osmomety, viscometry, diffusion and light seattering method), Chain
configuration of macromalecules. Caleulation of average dimenzions of varions chain stroctimes.

BOOKS SUGGESTED:

1. Physical Chemistry, P.W. Atkins, ELBS.
.. BB Puri, L. R. Sharma and M. 5. Pathnia, Phyzical Chemistry, Milestone Poblisher &

[stributors. New Delhi,

- K. L. Kapoor, Physical Chemistry. Macmillan Publishers India Limited

K. ). Laidler,Kinetics, Pearson Education India

(IV) Spectroscopy and Analytical Methods (CHEZ04)

Thermal Analviical methods and XRD

hlethodds af thermal analvsis. Principle and instrumentation of TGA. DTA and DSC. Applications.
Xerpy diffraction and Brage's equation. Principle of XRD and its application in erystal structure
determunavions, Principle of Avper emission spectroscopy (ALES)

Electron Spin Resonance (ESR) and Nuclear Magnetic Rezsonanee Spectroscopy (NMR)

Principle of ESR, Lande’s g factor. Hyperfine splitting: Application 1o hydrogen atom; methy| free
radical exc,

ENDOR and ELDOR, Applications. Principle of NMR. Noglesr spin, Population of states.
Salurativn, Chemical shifl and its measurement. Factor affecting chemical shift, Spin-spin
interactivn, factors influencing coupling constant *1°, Spin decoupling. NMRE stidies nfnuclel
ather than protan-'"C, "'F and "B, FT NMR, advantages of FT NMR. Instrumentation of NMR.
Applications.

Mass Specirometry

Principle of Mass spectrometry. Mess instrumenteton, Tonsstion methods: ElLCL EST &
Pesorption metheds. Analyser; Magnetic sector, Ouadnepele & Thme-of Flight analyscr.

Electroanalyviical Methods
Principle of Potentiometry, Voltametry, Conductomeiry and pH-metry, Apphcations:

BDOKS SUGGESTED:
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Pavia, Lumprman, Kriz, Spectroscopy. Books/Cole; Vyvyan

PS5 KalsiSpectroscopy of Organie Compounds, Mew Age lnternational Publishers;

Silverstein, Robert M., Webster, Francis X Kiemle Spectromietric ldentification of Orgamic
Compounds, John Wiley;

ML Martin, WDelpeach and GJ Martin, Heyden, Practical NMR Spectroscopy.

Colin N Banwell and Flaine M. Me Cash, Fundementals of Molecular Spectroscopy, Tata
MicGraw Hill,

RJ Abraham, ] Fischerand P Laftos, Inroduction o NMR Spectroscopy. Wiley

DH Williams. | Fleming, Spectroscopic Method in Organic Chei‘nim}-: Tata MacGraw Hill.
Willard Merrilt. Dean, Settle Instrumental Method of Analvsis: Seventh Edition, CB%, Fublication.

(V) Lab Course (Inorganic, Organic and Physical) SEM II (CHC20P)
(2x6 hours)

1. Quantitative Analvsis

Quantitative Aualvsis of mixtures of twormetal jons involving Volumetric (by omplexometric
ritration gsing masking and demasking apents) and pravimetric analvsis:

2{=z). Organic Synthesis _ 20 marks
Acetoncetic ester Condenzstion: Synithesss of ethyl-n-butylacetoacetate by A EE. condensation.
Canmizzaro reaction: 4-Chlorobénzaldehyde as subswate. Aromstic electrophilic Substitutions:
Synthesis of p-niroaniling and p-bromoaniline. The products may be charactenized by Spectral
Techniguas where possible.

{h). Quantitative Analysis 1= marks
Determination of the percenlape or number of hydroxy] groups in an orgamic. compound by
acelylalion method. Estimation of amines/phenals wsing bromate bromide solution/or scetyvlation
method. Dretermination of Todine and Saponification values of an oil sample. Determination of TR,
COD and BOT of water sample.

Ma)Porentiometry/ pH-metry

Determination of strengrhs of kalides in a mixures potentiometrically
Determinarion of the valency of mercurous ions potentiomenrically
Determination -of the strength of smrong -and weak acids in a4 given mixture vsing a
patenticmeter/pH meter.

Determination of emperature dependence of EMF of a cell.

Determinution of the Tormation constant .ol silver-smmimia complex and stiochiomelry of (he
complex polentiomefrically

Apcid-hase ritration in 8 nan-agquecus media using & pH meter,

Determination of activity and activity coefficient of electrolytes

Dotermination of the dissociation constant of acetic acid in IMSC, DMF, aoetone and dioxane by
ritrating it with KOH.

Determination of the dizsociation consrant of moncbasic/dibasic by Albern-Serjeant method.

-

115 marks

(b). Spectrophotometric (UV/VIS) Estimations

(i) Amnine acids (ii) Ascorbic acid

(1) Proteins (1w ) Aspirin

i) Carbohydrates {vi) Calfeine

(i} Cholesterol
4. Viva 10 marks
5. Record 15 marks

SEM I

Specialization Inorganic Chemistry
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(1) Organometallic Chemistry (CHC301)

Transition Metal m-Complexes and metal componnds with bonds io hydrogen

Tranzition Metal m-Complexes with nnsaturared organic mojecules. Alkenes, allomes, allyl. diens,
dienyl. arene and trienyl compléxss, preparation, properties, nature of bonding and structural
fentures, Important redctions relating 1o nucleophilic ‘and electrophilic atmack on ligands and to
organik svnhesis, Compounds of Mefal-Carbon Multiple Bowds and Metal Compounds with
Bosids 10 Hydrogen

Orrganic Derivatives of Metals and Alkyvis. Arvls and Acyis of Metals:

Metal bema-diketonates and thio-betadiketonares: general chemistry. structural aspects - and
applications. Memal Alkoxides: general methods of preparation. reactivity, struemre and
applications Alkyls. arvls and sovis of tmnsition metals. nature of metal carbon bend. rovtes: of
svnthesis. stability and decomposinon pathways and. structure, alkyls. arvls and aeyvls of s-bloch
gnd pblock elements, Comparison of such tramsition snd non-transition - element  derivates
Cwganocopper in organic eynthesis,

Homogencous Catalysis and iypes of reactions:

Stoichiometric reactions for catalysis, homogeneous catalytic hydrogenation, Zeigler-Natta
polymerization of okefing, camlvtic reactions  involving carbon  monoxide such as
hvdrocarbonylation of olefins (oxo reaction). oxopalladation reactions. Activation of C-H bond.
Oxidative-Addition and Migration (Insération) Resctions. sctivation of small molecules by
coordination

Fluxional Organometallic Componnds Fluxionality end dynamic eguilibria in compounds such
s N3-allyl and dieny] complexes, thewr charscrerization.

R

Books Suggested:
Principle and Applicazion of Organctransition Metal Chemistry, LP. Colliman, L 8. Hepsdus, 1P
Morton and K.G. Finke. University Science Books.

The Crgancmietallic Chemistry of the Transition Metals, B Crabtree. Jodi Wilsy.
Meallo-orpanic Chemistry, A Pearson, Wiley.

Crrganomenaliic Chemistry. R.C.Mehrotra and A Singh; New Apge International.

Orzanometaliic Compounds, NIH Green, Chapman & Hall, LK.
Principlez of Organometallic Chemistry, (LF. Coates, MUH Green. P Powell, Chapman & Hall,
LK.

(11) Spectroscopy (CHC302)
Photo-Electron Spectroscopy (PES) and Fluorometey and Phophometry

Photoetectric. elfecl. Principlé of PES. lonistion process: Koopman's Theorenu Photoelectron
spectra of simple molecules. ESCA. Chemical information from ESCA. Applications.

Principies. Factors affecting fluorescence and phosphorescence. Total Luminescence speciroscopy.
Applicaricns

Nuclear Quadrupole Resonmnee (NOH )

Quadropole nuclel, Quadiupole moment. Principle of NOR. Splitting of NOR spectm,
Lestrumentation.

Muossbauer Spectiroscopy

13 | Fage !f?_ll—— \:‘.:_’f.‘:,—_—"—"
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Principle of Mosshauer technigue. Paramelers in Mosshauer spectroscopy Instrumentation.
Applocations.

Optical Rotatory Dispersion {ORD) and Circular [Hehrodsm (CI)
Principles of ORI and CT). Cotton effect. Oetant rule for ketones. Applications

Books Suggested:

Physical Methods for Chemistry, R.S. Drugo, Seunders Company.

Structural Methods in Inorganic Chemistry, E.A V. Ehswonh, DWW H. Rankimand 5.
Cradock, ELBS

Infrared ond Raman Spectric [norpanic and Coordination Compounds. B Nakanoto,
Wiles,

Inorganc Electromic Spectroscopy, ALPLB. Lever, Elssvier.

Symmetry and Spectroscopy, K. Veera Reddy, New Ape International. |98,
nstromental Methods of Analvais, Willard er al., T Edn., CES Publishers.

(111) Analytical Chemistry(CHC303)

Introduction

Role of arabvical chemistry. Classification of analytical methods-classical and instramental,
Types of instramental analysis. Selecting an analytical method. Meatness and  cleanliness,
Laborator aperations and practices. Amalytical balance. Techmigues of weighing, ermors.
Volumetric glassware-cleaning and zalibration of glassware.. Sample preparations-disselution and
decompositions.  Cravimetric  techniques. Sclecting and  handling of reagents.  |sboratory
nutebooks. Safety inthe analvtical laboratony.

Errors
[reterminate and indeterminate errors. minimizaticn of determinare errors, random distribation of
indeterminate erroies.

-

[
Statistical data analvsis
Accuracy and precision. significant figures and compuotations, meen and srandard - doviation,
distribution of random emors. reliability of results, confidence mterval, comparizon:of results,
comparison of means of wo samples, paired 1-test, number of replicate determinations and its use,
commelation and regression. linear regression, analvsis of variance; rejection of daa.

Application of Analyvtical Chemistry
Applicarion of analviical chemisiry in the study of water and soil polbutions, analvsis of Teel, body
Muids and drugs

Books Suggested: .

L. Analvtical Chemistry, G.D: Christian. J. Wiley.

1. Fundamentalz of Anahaical Chemiamry, [2.A. Skoog, DM, West and FJ. Holler, W.B.
Saunders. _ _

. Anabvtical Chemistrv-Pringciples. 1 H: Kennedy, W.B, Smunders,

Anabyiical Chemisiry-Prineiples and Technigues, LG, Hargis. Prentice Tail,

. Principles of Instrumental Analysis, DA, Skoog and L. Eoery, W.B. Saunders.

- Cruantitative Analysis, F.A, Day, Iroand AL Underwond, Prentice Hall

. Enwironmental Sobution Analysis. 5.0, Khopkar, Wilay Eastern,

. Bazic Concepts of Analytical Chemistey, 5.0, Khopkar, Wiley Eastern.

. Hindbook of Testrumental Technigues for Analytical Chemistry, T Setile, Prentice Hall.

b RN ST TR R

IV {i) Chemistry of Biological System 1 (Bioinorganic) (CHE301)

Metal Tons in Binlogical Systems, Na+/K+ Pump

B
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Essentia] and trace metals. Role of metal ins in hinlogical processes. MNa+K+ Pump.
Bioenergetics and ATP Cycles

DA pﬂlymeriz.utid.m_ slugoss storaze. metal complexes in transmission of energy; chlomphylls,
photo system: | and photo system 11 in cleavage of water. Model systems.

Transport and Storage of Dioxvgen

Heme protemns and oxvgen uptake, structure gnd function of hemaglobin, myvoglobin, hemocvanins
and hemeryvthrin, model synthetic complexes of iron; cobalr and copper,

Electron Transfer in Biology and Nitrogenase

Structure and  function of metalloproteins . in electron ransport processes-cyviochromes and
wnsulphur proteins, synthetic modsls,

Biplagical nitrogen fixation; malvbidenum nitrogenase, spectroscopic and other evidence, other
mitrogenases mode] sysiems.

BOOKS SUGGESTED

P.5, Kalzi, Biootganic. Bioinorganic and Supramolecular Chemistry, New Awe International.

1 Berteni. H.B. Gray, 8.5, Lippard and 1.5, Valentine, Bioinorganic Chemistry, University Science
Books.

Principles of Bivinorganic Chiemistry, %), Lippard and J.M. Berg, University Science Books,
Bipincrganic Chemisty: A Chemical Approach o Enzyme Action. Hermann Dugas and C. Penny,
Springer-Verlag.

IV{ii) Bioinorganic & Supramolecular Chemistry (CHE302)

Metal Storage Transport and Blomineralization
Ferritin, rransferring snd siderophores,

Calcium in Hiology
Caleium m living cells, transport and regulation. melecular aspects of intramolecular processes,
extracellular binding prowins. -

Metalloenzvmes and Metal = Naeleic Acid Interactions

Zinc enrymies— carboxypeptidase and carbonic anhyvdnise. Tron enzymes —catalase, peroxidase and
evtochrome P-430, Copper enzyvmes— superoxide dismutase, Mohvhdenum oxairansferase enzymes
= xanthine oxidase. Coenayme vitamin B2,

Meral ions and metal complex interactions, Metal complexes —nucleic acids

Supramolecolar Chemistry

Coneepts and  language, Molecular recognition: Molecular receptors for different types of
malecules including arisonic substrates, design and synthesis of coreceptor molecules and multiple
recognition. Supramolecular reactivity and eatalysis. Transport processes and carrier design
Shpramaleculir devices. Supramolecular phatochemisty, Supramobecular eléctronic, ionic and
switching devices. Some example of self-assembly in-supramoicoular chemistry

BOOKS SUGGESTED

P.5, Kalsi, Bivorganic, Bicinorganic and Supeamoleculir Chemistry, New Age Intermutional.
Linderstanding Enzvines, Trevor Palmer, Prentice Hall,

Emzyme Chemistry: Impact and Applications, Ed, Colliins J Secking, Chapman and Hall,

Enzgvmes Mechamsm Ed, M.1. Page and A- Williams, Roval Society of Chemistry,

Fundamentals of Enzymology, N.C. Price and L. Stevens, Oxford University Press.

| Berteni, H.B. Gray, 8.J. Lippard and 1.5, Valentine Bioinorganic Chemistry, University. Science
Books.

Principles of Bivinorgamc Chomistry, 5.1, Lippard and LM, Berg, University Sclence Books.
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Immvobilized Enzyvmes: An Intreduction and Applications in Biotechnolongy, Mickac! D Trevan,
John Wikey,

Enzymatic Reaction Mechanizm, C. Walsh, W.H. Freeman,

Eneymatic Structure gnd Mechanizn, W.IL Fresman.

Supramolecular Chemistry. IM. Lebn. VEH:

(V) Lab Course {(Inorganic) SEM 111 (ICHC30P) (2%6 hours)

L. Analysis of the given sample (OreshBoth Qualitative and Quantitative Dhalomite, Pyrolusite, Galena.
2l marks

2. Anmalvsis of the given alloys: Coin, Gunmersl, Brass and Bronze. 20 marks

3. Preparations

Preparation of selected inorganic compounds:

(i) VO {acac).

(ITIO (CaHaNO . 2H0

(i Jors- K [Or 20 ) {HA0 )| 1520 marks

(i ia ] Cr(NH: R STN L

(viMin facac)

(ViR fFe{C:0y):] 3H-0

(vitdCo [(NH; k] Ch

(viii)[Cu (em); (HO%] 1

(i) [Co i PyviCh]

{x¥Iris-tthiourea) copper (1) sulphare (Cu {1u):] SO 2HO0

Aumd their characterization by following techniguees

D Elemental analwsis

it} Molar conductance values
i} LR Spectral inteérpretation
¥} Thermal enalysis

Vi LW Vizible Specin

4.¥iva 10 marks
-
5. Recori 10 marks

Specialization Organic Chemistry

(I Reagents in Organic Synthesis and Organometallics (CHC304)

Determination of Reaction Mechanism

Clazsification, rate constants and life times of resctive energy - States-determination of  rate
constants of reactions. Fiffect of light intensity on: the rate of photochemical reaciions. Types of
photochemical reactions. photo-dissociation. gas-phase photolysis.

Uidation: Reduction and Reaction

Introducting. Different axidative processes. Hyvdrocarbons-alkenes, sromatic rings, saturated C-H
groups | setivated &unactivared). Alechols, diols, aldehydes, ketones, ketais and u::'mﬂm-;;-"liﬂ acids,
Amines, hydrazines and sulphides. Oxidation with ruthenium teteackide. iodobenzenediacetans and
thallivem {11} aiteate.

Tntroduction. [ifferent reductive processes.

Reduction of hydrocarbons- alkenes, alkynes and aromatic rings.

Reduciion of carbony] compounds {aldefovdes, ketomes, acids and their derivafives). Epoxides.
Reduction of nifro, nitroso, gzo and oxime groups,

6| fzzge (:E’S:‘_/ }%’
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Urganometellics in Synthesis:

Principle. preparations. properties and applications of the following w organic synthesis:
Giroup Fand 1 metal organie compounds Li, Mg, He and £n compounds,

Transition metals: Pd, Wi, Fe. Ti. Cu, Rhand Ct compounds; Other ebements 15, Si and B
Gcompoinds

Metallpcenes, Nonbeénzennid Aromatics and Polycyelic Aromatic Com pounids;
Gieneral considerations, symthesis and reactions of some represemative compounds.

Books suggested

L. Modemn Sinthetic Reactons, H.O. House; W.A: Bemamin:

2. Some Modem Methods of Organic Synthesis, W. Carrothers, Cambridge Univ. Press.

3. Advanced Organic Chemistry, Rezctions Mechaniams and Structure. J. March, John Wiley.

4. Principles of Oreanic Synthesis, ROC. Nomman and JM. Coxon. Blackie Acadermic - &

Prifessional

5. Advanced Organic Chemistry Part B, F A Carey and B Sundberg. Plenum Press.

i, Rodd s Chemistry of Carbon Compounds, Ed. 8. Coffey, Elzevier.

7. W, Carruthers, Some Modern Methods of Crzanic Svmhesiz, Cambridges Liniv, Preas,

B. ). Fubirhop and (. Penzillin.Organic Synrhesiz- Concept, Methods and Starting Materials
Verlage VOCH.

(IT) Spectroscopy (CHC302)

Phato-Electron Spectroscopy (PES) and Fluorometry . Phophometry

Photoelectric effect. Principle of PES. lonization process, Koopman®s Theorem. Fliotoelectron
spectra of simple molecules, ESCA. Chemical information rom ESCA. Applicalions:

Principles: Factors aflecting Tluorezcence and phosphorescence. Total Lo tence spectroscopy.
Applications.

Muclear Quadrupole Resonance (NQR)
Quadrupale nuclel, Quadrupole moment. Principle of NOR. Spliming of NOR spectra.
Instrumentation.,

Mosshawer Speetroscopy
Principle of Mussbaver technigue. Parameters in Maossbauer spectroseopy. |nstrumentation.
Applocations.

Optical Rotatory Dispersion (ORD) and Cirenlar Dichroism (1)
Erinciples of ORI and CTX. Cotion effect. Octam mule for ketones, Applications

Books Suggested:

Phwvsical Methods for Chemistry, B.S. Drago, Saunders Company.

Structural hMethods in Inorganic Chemistry, E.4. V. Ebsworth; 13 W H. Rankin and 5
Cradock, ELBS.

Infrared and Raman Spectra: Inorpanic snd Coordination Compounds, K Nakamoto;
Woilex

Inorganic Electromic Spectroscapy, AP B Lever, Elsevier,

Svmmctry and Spectroscopy, K. Veera Reddy, New Age International, 1998,
Instrumental Methods of Analvsis. Willard 21 al. 7a Edn. CBS Publishers,

(I11) q rganic Photochemistry(CHC305)
e



Rasics of Photochemistry:

Absarpticn, exsitation, photochemical laws: electronically excited states-life times, measurements
of the times. Flash photolvsis: Stopped How techniques. Enerpy dissipation by radiative and non-
radiative processes. absorption spectra, Franck-Condon principle; Photochemical sfages- primary
] secondary processes. Phote physical resctions, Jablonskil  disgram; photosgnsitizanon,
quanium yield und its determination, reactions of high and low quantum yields with suitable
examples, Nuorescence, phosphorescenee and chemiliminiseence with suitable examples

2. Photochemistry of Orgamie Compounds:
Photochemistry of alkenes: cis-trans isomerization, non-vertical energy Itansfer; photochemical
additons; reactions of | 2- and | 4-lienes; dimerisation.

3. Photochemistry of Carbonyl Compounds:
Marrish tepe 1 & (1 reactions (eyelic and aevelic): o f-unsaturated Ketones: fo-unsaturated
kewones: cyclohexenones - (conjugated); cvelohexedienons (crss-conjugated & - conjugated);
Paternc-Buchi reactions; photoredoctions

4. Photochemistry of Avomatic Compounds:
Isomerisation. skeletal isomerizations, Dewar and prismanes in isomerisations. Singlel oxypeny
reactions; Photo Fries rearrangemint of ethers and anilides; Baron reaction. Hoffmann-Leefller
Freviag resction.
Books Suggested:

1. Fundamentals of Photochemistry, K. K. Rohtagi-Mukherji, New Age International

2. Essemials of Molecular Pholochemistry, A, Gilberr and J. Bagpgon, Blackwell Sciemific
Publication

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

4. Introductery Photochemistry, A Caox and T, Camp, McGraw Hill

3. Phowochemistry, B.P Kundathand AL Gilbert. Thomson Melson ’

6. Organic Photochemistry, J. Coxon and B. Hallon, Cambridge Usiversity Bess

7 W. M. Horspool, Aspects of Organic Photochemistry, Acadermic Press.

IV (i) Chemistry of Biological System I (Bioorganic (CHE303)

1. Enrymes
introduction and historical perspective, chemical and biological catalysis, remarkable properties of
enzvines like catalytic power, specificiny and repulation. Nomenclalure and  classification,
extraction and porification. Fischer's lock and key and Koshland’s induced [t hypothesis, concept
el sdentification of active site by the use-of inhibitdrs, affinity labeling snd envyme modification
b site-direcied mutagenesis. Enzvme kinetics. Michaehis - Menten and Lineweaver-Burk plots:
reversible and irreversible inhibition.

2. Mechanism of Enzyme Action and Kinds of Reactions Catalysed by Enzymes
Teansilion-state (heory, oricntation and steric effect. acid-base catalvsis, covalent catalysis, strain
or distortion, Examples of some ypical enzyme mechanisms for chymotnypsing ribomiclease,
heanryme and carboxypeptidase A
Mucleophilic displacement on & phosphoms atom, multiple displacement reactions and the
coupling of ATP clesvage to endergonic processes. Transfer of sulphate, addition and elimination
reactions. ennlic intermediates in isomerization reactions, a-cleavaze snd condensation, some
isumerization and rearranpement reactions. Engyme eatalyeed carhoxylation and decarboxyiation.

3. Enzyme Models and Co-Enzyme Chemistry
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Host-guest chemistry, chiral recognition and  catudydis, muolecular recopnition,  molecular
asymmetry angd prochirality. Biomimetic chemistry, crown cthers, eryplates. Cryeclodentrins,
cyclodextrin- hased enpyme models, calixarenes, jonuphores, micelles, svothetic enzvmes or
SYRZYINES-

Cotacrors as defived frome vitamins. ‘cosnzvmés, prosthetic groups. apoenzymes. Structure and
biological funcnons of coenmvme A, thiamine pyrophosphase, pyridoxal phosphate, NAD+,
MNADM, FMM, FAD, lipoic acid. vitamin BIZ. Mechanisms of reactions carghveed by the above
culaclors

Applications of Enzyvmes

[arge-scale productinn arbd'p_uriﬁicaﬁnn af enrymes, echniques and methods of immobi lization of
enzymas, effect of immabilization on enzvme activity, application of immobilized enzvmes, ise of
enzyvmes in food and drink industry-brewing and cheese-making. svrups from corn starch. enzvimes
s tarpets for drug design. Clindcal uses of engvmes. engyvme thesapy. enzvines and recombinait
DA technology.

BOOKS SUGGESTED

. PS5, Kalsi. Bioorganic, Bicinorganic and Supramolecular Chemistry, New Age International.

[Indersianding Enevmes, Trevor Palmer, Prentice Hall.
Enzyme Chemistry: Impact and Applications, Ed. Colliins ] Sucking, Chapman and Hall,
Enzymies Mechanism Ed, M., Page and A. Williams, Roval Sociery of Chemistry

. Fundamentals of Enzymelogy, N.C. Price and L. Stevens, Oxfiord University Press.
. I Berteni. H.B. Gray, 5.7 Lippard and 1.5, Valentine Bivinonganic Chemistry, University Science

Baooks.

Immobilieed Enzymes: An Introduction and Applications i Biotechnology, Michael D. Trevan,
Jolin Wiley.

Enevmatic Reaction Mechanism, €. Walsh, W H. Freeman,

Enzymatic Structure #nd Mechanism, W.H. Freeman:

Supramelecular Chemisty, LM, Lehn, YEH.

IV{ii)Chemistry of Natural Products (CHESM}

Terpenoids and Carotenuids

Classification, veourrence, isolation, general methods of structure determination. UV [R. NMRE
and Mass Spectra. Bicsynthesis and synthesis of citral, geraniol;  -terpimeol. menthiol, farmesal,
zinpiberene_ santonine, longifolene. phytol, shietic acid, “-carotenc and vilamin A.

Piant Pigments:
Oceurrence, nomenclature, ssathesis of Quercefin myreetin cvanidine hirsutidin Biosynthesis of
plant pigments flov eneids. flevone: favonal,

Sterniis

Oleeurrence; ph}?iﬂlﬂgipﬂl.mﬁm. bagic skeleron, sterenchemistry, stracture determination of
cholesterok by degradation experiments, synthesis and biossnrhesis of cholesterol, bile acids. and
rosierone. 1eslosterone, estrons, progesirone. Cortisons.

Alkaloids

Ocourrence, isolation, physifogical action, general method strocture eloeidbon, deogradation,
classificarion based on mitrogen heterocvelic ring ‘structure, stereochemistry, svnthesis and
biosvathesiz of ephedrine. coniing, Nicotise, atropiie. quining. morphine, chioroguin -and prima
g vEes of strvchning bruein gte. in orpenée E}'nlhﬂ&iﬁ.

Vitamins
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Ocourrence, deficiency,. physiological effects and synthesis of B complex. E . and K.
Chemotherapy: Sulpha drugs, antibiotics Cell wall biosynthesis, inhibitors. [ -lactam rings
svnthesis of penicillin G. V, ampicillin. amoxycillin, chloramphenicol, cephalosporin, tetraevelin
and streptomycin. Postaglanding Biosynthesis, Synthesis of PGE2 und PGF22.

Books Suggested
1. Natoral Prodirets; Chemistry and Biological Sipnilicance, J'Maun, RS, Devidson, 1B, Tlobbs,
D.¥, Banthrope and 1 B, Harborne, Longman, Essex.

2. Orpanic Chemisiry, Vol 2. LL. Finar, ELBS.

3, Steregselective Synthesis: A Practical Approach, M. WNogradi, VOH

4. Rodd®s Chemistry of Carbon Compounds. Ed. 5. Coffev, Elsevier.

5. Chemisiry. Biotogical and Phamnacological Propertics of Medivinal Plants from the mencas, Ed.
Kt Hostettmann, M.P. Gupta-and A, Marston, Harwood Academic Publishers.

6, Imroduction o Flavoneids; B.A. Behm, Harwood Academic Publishers.

7. Mew Trends n NWatral product Chemistry, Atta-ur-Rahman and M1 Chandhary, Harwood

Academic: Publishers

(V) Lab Course (Organic) SEM 111 (OCHC30P) (226 hours)
1. Qualitative Analysis
Sepuration, purification and dentification of the components of a mixture of three crganic compounds
tihree solids o two liguids and ong solid, twio solids and: one liguid), wsing TLC for checking the
purity of the separated compounds. Preparation of derivatives and spectral analysis.

2. Multi-step Synthesis of Organic Compounds
The exercise should illustrate the use of organic reagents and may involve purification of the products
by chiromatoeraphic techniques. 230 marks

3. Photochemical conversions

Benzophenone to Benzpinacol to Benzpinacolong

Beckmann rearrangement: Benzanilide from beneens S
Henrene 1o Benrophenone 1o Benzophenons cxime to Benzanilide
Benzilic acid rearrangement: Benzilic acid Trom benzain

Benzoin to Benzil to Benzilic acid

4. Enzymatic Synthesis

Enzymatic reduction: Reduction of ethyl acetoscetate using Baker s veast to vield enantioimeric
excesiof § (=) ethyl-3-hydroxybutancate and determine its optical purity.

Biossmthesis of ethano] from sucrose

5. ¥iva 10 marks

6. Record 10 marks

Specialization Physical Chemistry

(I)  Advanced Quantum Chemistry (CHC306)

I, Theoretical and Computational {foptional) Treéatment of Atoms and Molecules, Hartree-Fock
Theory
Review of the principles of quanmm mechanics. Bom-Oppenheimer approximation. Slater-
Condon rules. Hartree-Fock equation. Keopmans and Brilleum theories. Roathan equation,
Garnssiin basis sets.

2. Configuration Interaction and MC-SCF
Intoduction to C1: [ull and truncated Cl theones: Size consisiency. Introductory meatment of
coupled cluster and MC-SCF methods

3. Semi-Empirical Theories :

MW]rage - el"‘&{_/’ f\j__\_"::
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A review of the Huckel, EHT and FPP meatments, £ approximation. Detailed treatment of
NP and INDO theories. A discussion of electronic encrgies and propertics,

Density Functional Theory

Deryvation of I-thtph:rg-ﬁnhn theorem, Kohn-Sham. formutation, W- and V- representahbilivies:
review of the perfirmance of the exisiing Iocal (c.g. Slater Xa and other methods) znd non-focal
functionals. treatment of chemical concepes with the density functinnal theory.

Books Sugpested
Modemn Quantum Chemisiny, N.5. Ostlund and-a. Sedbo, MoGraw Hill,

- Methodsof Moleeular Quantion Mechanics, R, Meweeny and B.T. Sutcliffe, Academic Press

Diensity Functional Theory of Atoms and Molecules, R.G. Parr and W, Yang, Cuford,
Exploring Chemistry with Electron Structure Methods, J.B, Foresman and e, Frish, Gousdian linc.
semi=empirical MO Theorv, 1. Popleand D.L. Beveridps:

(I1) Spectroscopy (CHC302)

Ploto-Eleciron Spectroscopy (PES) and Floorometry , Phosphometry
Photoelectric effect. Principle of PES lonization process. Koopman's Theorem. Photoslectrom
specird of simple molecules. ESCA. Chemical information from ESCA. Applications.

Principles. Factors affecting fluorescence and phosphorescence. Total Lumineseence speciroscopy.
Applications

Nuclear Quadrupole Resonance (N(JR)
Quadropole nuclei. Quadrupnke moment. Principle of NOR. Splitting of NOR spectra
Instrumentation

—
i

Muossbauer Spectroscopy
Principle of Mosshaver technigue. Parameters in Mossbauer speciroscopy. Instrumentation.
Applocarions;

Oiptical Rotatory Dispersion (ORD) and Circular Dichroism (CD)
Principies of QR and C1. Conon effect. Oorant rule for ketones. Applicitions.

Books Suggested:

Phvsical Methods for Chemstry;, R.5. Drago; Sannders Company,

Structural Methods i Inorganic Chemistry, EAV. Ebsworth, D.W.H. Bankin and 5.
Cradock, ELBS,

Infrared and Raman Speotrad Inorganic and Coordination Compounds. K. Nakamiato,
Wiliey.

Inorganic Electronic Spectrozcopy, AP B, Lever, Elsevier,

Symmetry aml Spectroscopy, K. Veera Reddy, New Age International, 1998,
Instrumental Methods of Analysis, Willard et al, Tw Edn., CBS Publishers.

(TH)  Analytical Chemistry(CHC307)

Introd nevion )
Role of analytical chemistry, Classification of analytical methods-classical and instremental,
Tvpes of instrumental malysis. Seledling an analyties] method. Neatnsss and  cleanliness,
Laboratory operutions, and practices. Anelytical balance. Technigues of weighing, emors,
Volumetric glasswarecleaning and calibration of glassware. Sample préparations-dissolution s
decompositions, Gravimetric technigues. Selecting and handling of reagents. Laboratory
notebpoks, Satery in the analviical laboratory,
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Frrors
Determinate and indeterminate efrors, minimization of determingte ercors, random: distribotion of
indelermingte errors.

3. Buatistical data analysis
Accuricy and precision, significant fgures and computations, mean and standard deviation,
disiribution of random errors: reliability of resuftz; confidence intérval, comparizon of results,
comparizen of means ¢t two sumples, paired t-test. number of replicate determinations and its uge,
carrelation and regression, linear regression. analysis of varance, répection of data.

4. Application of Analytical Chemistry
Application of analytical chemistry in the study of water dnd soll polliticns. analysis of Tuel. budy
fluids and drugs
Books Sugpested:
L Annlvtical Chemismy, GIX Christian, J, Wiley.
2. Fundamentals of Analytical Chemistry. DA Skoog, DM, West and F.J, Holler, W B,

Bauiders.
3 Analvical Chemistry-Frinciples, TH. Kennedyv, W.B. Saunders.
4. Analyvtical Chemistry-Principles and Technigues. L.G. Hargis. Prentice Hall,
3. Principles of Instrumental Analysis, A, Skoog and 1L, Loary, W.B. Saunders,
6. Quantitative Analysis, R.A. Day. Jr. and A.L. Underwood, Prentice Hall,
7. Enviranmental Solution Anabysis, S.M. Khopkar, Wiley Eastern.
8. Basic Concepts of Analvtlcal Chemistry. S.M. Khopkar, Wiley Eastern,
9. Handbook of fnstrumental Techmiques for Analyvtical Chemismmy, F. Settle, Prentice
Hail,
IV(i)Chemistry of Biological System I (Biophysical)(CHE305)

1. Biological Cell and its Constituents, Cell Membrane and Transport of lons
Biological cell, structure and functions of proteins. Enzymes, DNA and RNA in living systems.
Helix coil transition. Structure and functions of cell membrane. lowstraiEpont throogh cell
membrang,

1. Bicenergetics and Statistical Mechanism in Biopohmers
Standard free energy change i biological reactions. Exergonic, eadergonic. Hydrolysis of ATP:
Syathesis of ATP from ADP
Chain -:nnﬁgum’rinn aof macromolecules: Suatistical disigbution: End-to-end  dimensions.
Calculution of average dimensions for various chain structures, Polvpeptide and protem siractures,
Introduction to protein folding problem:

i, Biopolymer Interactions, Thermodynamics of Biopolvmer Solulions
Forces involved in biopolymer mitgractions. Electrostatic charge and molecular expansion,
hydrophobic forces, dispersion force interactions. Multiple squilibria and various tvpes of hinding
processes in biological svstems, Thermodynamics of biopolymer solutions, osmotic pressure,
mierbrane equilibrium, muscular vontraction ard energy generation in mechanochemical system

4. Biopolymers and their Molecular Welghts
Evaluaticn of size. shape, molecular weight and extént of hydration of biopolymers by varous
experimental téchnigues.  Sedimentation equilibripm, bydrodynamic methods,  diffision,
sedimentation velocity. viscosity, electrophoresis and rotational motions:
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1V (ii) Nuclear Chemistry (CHE306)

. Adomibe Nocleus and Nuclear Models.

Basics of atomic soucmre. O lassification of suclides. Nuclear stabiliny, Mechanical effects due 1o

orbiting snd spinning nocleons. Magnetic guanium number. Total mapgnetic nwolear quanton

number. NMR. Mosshaver effeet. Panty. Quarks and Gluoms.

Shell medel. Liguid drop model, Fermi gas model. Coflective model. Optical model.

Radinactivity and Nuclear reactions

Radicactive decay, Kinetics. Alpha, beta decay. Muclear deexcitation, Arificial radiactivity,

Bethe's motation. Twpes  Reaction cross-section. Compound nuocleus theory. Phoromuoclear

eeactions. Thermonuclear reactions. Muctear Fission. [ssion energy, cross-section dand threshold.

Meutron evaporation and spallaton

Detectinn and Measarement of Activity

Electrometer. fonization chamber, Electron pulse coumer. Scintillation detecior. Semiconductors

detectors. Thermoluminescence and newtron detector.

Radintion Chemistry

Interaction of radiztion with. matter. Interaction of neutrons and gamma radistions with. matter,

Uinits. Dosimetry. Radiolysis. Radiochemical and radiometric analysis in chemistry,

Book Suggested:

l. Essential of nuclear chemistry by H.]. Amikal (Wiley Publication)

2. Morden nuclear chemistry by Walter Loveland and Water . Loveland (Wiley
Publication)

3. Radio chemistry and nuclear chemisiry by Gregory and Choppin (Wiley Publication)

{IV) Lab Course (Physical) SEM I11{{6%2 hours)

L (g) Determination of transport munhet.
(biDeterminaton of liguid junction potential,
{e)Determination-of the charge on colloidal pamicle.
{d1Determination of parial molar volame of solute,
ie)Determination of CMC of surfaciams
() Determination of solubility of sparingly soluble salts by the following methods:
Electnigal Conductivity or E.M.F

. 1a)Beer’s law verification. 320 marks
{h) Decomposition of petential determination.

{e)Validity of Freundlich’s adsorption isotherm,
{diissociation constanis of polvbasic acids.
3. Study of complex formation by the following methods and defermination of stability
constant wherever practicable:
{z). Cryoscopic
i(b). Elecimical Methods.

-2

(c). EM.F.

4. Polarography,

5 Yiva 10-myarks
6. Recond 10 marks

MSe SEM IV
Specialization Inorganie Chemistry
(1} Speetroseopy & Diffraction method (CHC401)

I'V-Visihle Spectroscopy

Electronic states in complexes, Selection roles. Crzel Diagram. Electronic spectrum of inorganic
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It Speciroscopy
Vibratioiral frequencics of meial carbonyls, mitrosyls and  phosphing derivarives. Effect of
gubstimtion and conjugation.. TR spectrum of other inorganic componnds.
Diffraction methods

L. X-Ray Driffraction
Miller indices. Laue method. Brage method, Debyve-Schemer method of X-ray structural analysis
of ervsials. indes reflections, identificarion of onit cells from systematic ahsences i dilftection
pattern. Structure- of simple lattices and. X-ray infensities. structure factor and its melation to
mtensity: and electron density, phase problem: Desoription of the procedimre for an X-ray structurc
analysis, absolute configuration of molecules, Ramehandran diagram

1. Electron Diffraction
Seallering inteasity vs. scattering angle, Wire equation, measurement technigue, clicidation of
structure of simple zas phase molecules. Low enerpy electron diffraction and strocture of surfaces.

1, Mewron Diffraction
Scamenng of neulrons by solids and liguids. magneric scamering: measuring technigues.
Elucidarion of structure of magneticalby ordered unit cell,

Atomic Absorption Spectroscopy (AAS) and Atomic Emission Spectroscopy (AES)
Principle of AAS. Interference. Applications. Principle of AES. ICP method of elemental analysis.

Books Suggested

Physical Method for Chemisiry, RS, Drage. Saunders Company. )

Structural Method in Tnoroanic Chemistry, E ANV, Ehaworth, D.W H. Rankin and %, Cradock,
ELBS

. WNMR, NOR. EPR and Mossbauer Spectroscopy in Inorpanic Chemisiry, RV, Parish, FEllis

Horwooed, Precticel WMR Speetroscopy, ML, Mertin. 1.1, Delpeuch and G.1. Sartire Hewvden.
Spectrometric [dentification of Crganic Compounds, R.M. Silversicin, G.C, Bassler and T.C.
Manrrill, John Wiley. o

Introduction to NMR Spectroscopy. R.J. Abraham, J. Fisher and £ Loftus, Wiley,

Spectroscopic Methods in Organie Chemistry, [DH. Williams, | Floming, Tata MoCraw-Hitl.
Introddisetion to Specircscopy, DL Pavia, GM. Lampman, (.5 Kritz, Thompson Asia Pyl
L. Singapore.

Electronic spectroscopy, DUN. Sathyvanamyan, Universities Press,

Interpretation of Mass Specira, FoW. McLaiTerty. Universily Science Books,Califormia,

(I} Photo Inorganic Chemistry (CHC402)
Basics of Photochemisiry and Photochemical Reactions
Absorption. excitation. photochemical laws. electronically excited states-life mmes, measurements
aof the times. Flash photolysis, stopped Mow echnigess. Energy dissipation: by radiative and non-
radiative processes, ahsorption spectra, Franck-Condon principle, pholochemical stages- pelmary
and secondary processes,
Interaction nfe]mmmagmn'ti; radigtion with matter, tvpes of excitations, fate of excited molecule,
quantum Yield, transfer of excitation energy, actinometry. Singlet molecular oxygen reactions,
Phetochemical formation of smog. Photo-degradation of polyvmers. Photochemistry of vision,
Excited States of Metal Complexes and Ligand Field Photochemistry:
Smucture, dipole moment. ‘acid-base strengths, redctivity. Photochemical Kinetics-caleulation of
rates of radiative processes. Biomolécolar deactivalion-guenching. Excited stwles of metal
complexes: comparison with organic compounds, electronically excited stares of metal complexes.
Charge-transfer spectra, charge trmster excitations, methods for obaining charge-transfer spectra.
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Photosishsitition, photooxidation and  photoreduction, - |ahility and selectivity, zern vibrational
levels of ground state and excited state, emergy content of excited state, zero-zero spectroscopic
energy, development of the squations for redox potentials of the excited states.

Redox Reacitons by Excited Metal Complexes:

Energy transfer under conditicns. of weak misraction and strong intersctbonexciplex formation;
comditions of the excited stales o be oseful as redon reactants, excited elsciron transfer; metal
comnplexes, B85 ptiractive candidates (2. 2%hipyrichine cand [, (-phenenthroline - complexes):
itlustration of reducing and oxudizing character of Enl+hipyndal complex {comparison with
[Fe(hipw )31 role of spinorbit coupling-life time of these complexes. Application of redox
processes of electronically excited states for catalytic purpize, transformation of low energy
reactants into high energy products. chemicul energy into light.

Metal Complex Sensitizers and Determination of Reaction Mechanism :

Metal complex sensitizer, electron refay, metal colloid system, semiconductor supporied metal or
oxide syvstermns, water photolvais, nitrogen: fixation and coarbon dioxide reduction. Classification,
Taly constants and 1ife times of reactive energy states-detarmination of rate constante of reactions.
Effects of lighe intensity on the rate of photochemical repctions: Types of phatochemical reacticns;
phote-dissociation; gas-phase photolysis:

Books Suggestid:

Coencepts of Inoreanic Photochemistey. AJW, Adameon and P.D. Fleischauer, Wiley. Inorganic
Photochemistry, J. Chem. Educ., vol. 60, no. |0, 1983,

Progress in Inorganic Chemistry, vol, 30, ed. 5.1, Lipparnd, Wiley,

Co-ordination Chem. Revs., 1975, 15, 327; 1981, vol. 39, 121, ¥31; 1990, 97,313
Photochemistry of Co-ordination Compounds; V. Balzari and V. Carassiti, Academie Press:.
Elements of Inorgamic Photochemistry, Gl Ferrandi, Wiley.

Fundamentals of Photochemistry, KK, Rohtagi-Mukherji, Wilev-Eastern.

Essemtizls of Molecular Photochemistry, Ao Gilbert and J. Bagport, Blackwell Scientific
Puhlication,

Molecular Photochemistry, N.J. Turro. WA, Benjamin.

Introductery Photochemising, &. Cox -

(IIT) Inorgamic Polvmers (CHC403)

Introduction of Inorganic Polymers:

Imponance of polymers, basic concepts; monomers, repeat unirts, degree of polvinérization. Linear..

branched -and network polymers. Classification of polymers, polvmerization: condensation,

addition. radical chain-ionic and co-ordination and co-polvmerizaticn. Polvmerization conditions

and ‘pobvmer reactions Kinetics’ of polvmerization. Stererochemistry  and mechanism  of

pelymerization. Polymerization in homogeseous and heterogensous systems. Comparison with

organic polviners.

Polymer Characterization:

Paolydispersion, average molecular weight concept: number average, weight avernpe and viscosiy

average molecular weights. Pohydispersity and molecular weight distribution. The practical

significance of molecular weight. Measurement of neolecular weight! end-group. viscosity, fght

scanering, osmotic and ullscentnfugation methods. Analysis and testing of polvmers, chemical-

analysis of polbymers, spectroscopic methods, X-ray diffraction study, Microscopy, Thermal

umalysis dnd physical testing- tensife strength Fatigue impact Téar resistamce. Hardpess and

abrasion resistance,

Structure, Properticsand Polvmer Processing

Morphotogy: and neder in crystaliine polymers-configurations of polymer chains: Crvsral stuctures

of polymers. Morphelogy of crystalline polymers, strain-induced moerphology, erystallization and

melting. Polymer structure and physical properties-crystalline melting point{TM): melling points
r'-._ L
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of homogeneans series, effect of chain, flexibilin and other steric thetors, entropy and heat of
fusion, The glass transition ium_pﬂ‘amm{TgJ, relationship berween Tinand Tg, effects of malecular
weight, difuents, chemical structure. ‘chain topalopy, branching and eross: linking. Property
reqiiremients and polymer wtilization.

Plastics: elastomers and {ibres. Compounding, Processing technigues: calendering, die casting,
rotational casting Tilm easting, injection moutding, exrusion moudting, thermoeforming: Toaming;
retnforemg and fihre spinning.

Boron Based Polymers, Silicon Based Polyvmers. I'I'msphumm Based Polvmers and
Coordination Polvmers:

Borazine.. substitited borazines, boron minde.  Bonon-oxygen-silicon and  homon-oxy gen-
phosphoms pobymers,. Plinhedralborane enions. Sitice, feldspars and  ulramanines, silicones,
silicane fluids, silicone rubbers, silicone gresses, sihcone tesins: and meiallosiloxanes. Silicon-
mitrogen  poiymers and  silazcnes. Metaphogsphates, polyphosphates, cross-linked phosphares.
Plivsphonirilic halides and related polymers, Phosphorois-sulphur polymers. Factors affecting
formation of coordination polymers. Types of coordination palymers. Metal halides: Mesal
psendohalides, meral alkoxides, metal carhonvimes and mewl chelates

Books Suggested

Texthook of Palymer Science, ¥ W, Biltmever Ir, Wilev.

Polymer Science, V.R. Gowariker. N.V. Viswanathan and 1. Sreadbar, Wilev-Fastem,
Functional Monomers and Polvmers, K- Takemuoto, ¥ inaki and RM. Ottanbrite,
Contemporary Polvmer Chemistry, H.R. Alcock and F.W, Lambe, Prentice Hall.
Physics and Chemistry of Polymers, J.M.G, Cowie, Blackie Academic and Professional.
E.W. Bilimever Jr, Text Bpok of Polviner Science, Wiley,

M.H. Ray, Inorganic Pohmers, Academic Press, N. York,

EM. Lebm, Supramolecular Chemistry, VOH

IV (i) Nuclear Chemistry (CHE306) _

. cAtoniie Muclens and Nuclear Models

Basics of aromic strocture.. Classification of nuclides. Nuclesr stability, Mechanical effects doe
arhiting and spimming nucleons. Magneric gquantum number. Total magnetic nuclear guanmmum
number. NMR, Mosshaner effect. Parity. Quarks and Gluons.

Shell model, Liguid drop madel. Fermi gas model. Collective model. Optical model.

2, Radissctivity and Nuclear reactions
Badivactive decay Kinetics, Alpha, beta decay, Mugtear deexcitation. Antificial fadivactivity.
Bethe's  notstion. Types. Resction  cross-section. Compound decleus theory. Photonuclear
réactions: Thermontclhear reactions. Muclear Fission. fission energy. cross-section and threshold.
Mewtron evaporation and spallation.
3. Detection and Messuremeat of Actvity )
Electrometer. lonlzation chamber. Electron pulse eounier. Scintiflation deteetor, Semiconduciors
detectars. Thermoluminesuence and nentron deteeror,
4. Radiation Chemistry
Interaction of radiation with matter, Interaction of neutrons and panuma rodistions with matter.
Units. Bosimetry. Radiolysis. Radiochemical and radiometric analysis in chemistry.
Book Suggested:
7. Essential of nuclear chemisiry by H.J,. Amikal (Wiley Publication)
8. Morden nuclear chemistry by Waher Loveland and Waler B, Loveland (Wiley
Publication)
9. Radio chemistry and nuclear chemistry by Gregory and Choppin (Wiley Publication)
6| Fapge P e o
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(IV) Environmental Chemistry(CHE401)

1. [Intraduction to Envirenmental Chemistry and Deseription of Atmosphere

3!

Cancept and scope of environmental chemistry, Environmental terminologs and nomenelatures,
Envirpmmental segments. The natural oyveles of environment { Hvdrological, Oxvgen, Mitrogen),
Armosphare, environmental segments, composition of the ammoaphere, earth’s mdiation balance,
particulates. wons and eadicals and their formation. chemical and photechemical reactions in the
atmesphensar pollution. oxides of CN.5 and ‘their effects, acid-rain, =smog formation. Green
house effects (global wamung and ozone depleton, ar pollunion controls and mtrcducton to
snalytival methods for monitorimg air pollution,

Hydrosphere and Lithosphere:

Chenncal composition: of waler bodies-lakes, streams, nvers. sea etos hyvdrodogieal  eyele;
complexalion m natural - end © waste water and microbiaily mediated redox reactions. Water
paltution-inorganic, organic. pesticides, industrial and radivactive materials, ol spills amd oil
pollutants, ‘eutrophication, acidsmine drainage; waste waler Uestment, domesiic wasie
waten aerobic and anaerobic freatment). and indusiria] waste water treatment.

Intrganic and organic components il soil. acid-bage and jon-exchanpe reactions in soil, micre and
maceo nutrients; nitrogen pathways and WNPK in =oil.

Water quality parameters and standards:
Anaivtical methods for measurmg DO, BOD, COD, flucride. oils and greass and metals (As, Cd,
He, Pb, Zn,Ci,Cr), Biochemmeal effecrs of As Cd, He Pb, Cr, CN and pesticides

Air Pollution and Water Pollution:
Particulates, sersols, 50x, NOx, COx and hydeocarbon. Photochemical smop. air-quality
standands, -

Books suggested

.. Environmental Chemistrv, 5.E. Manahan, [ ewis Publishers.

. Enyironmental Chemistry. Sharma and Kaor, Krishna Publishars

. Eawvironmental Chemistry, Ak De, Wiley Eastern

. Environmental Polhition Analysis, 5.0M. Khopkar, Willey Eastern.

. Standard Method of Chemical Analysis, T' 1. Welcher Vol 1, Van Nosimnd Reinhold Co.

. Environmental Toxicalogy, Ed. J. Rose, Gordon and Breach Science Publication,

. Etermental Aralysis of Airborne Particles, Bd. 5 Landsberger and M. Creatchman, Gordon
And Breach Science Publication.

- Environmental Chemistry, T, Bagrd, W.H: Freeman

e = o

IV (iii Project Work /Dissertation (CHE402)
(V) Lab Course (Inorganic) SEM 1V (ICHC40P) (2%6 hours)

L. Specirophotometric Determinations

{a). Manganese/chromium/vanadium in steel samplé.

(b Mickle'molybdenumTongsten'vanadivmuranium by extractive Spectrophotometnic method.
{}. Flooride/nitrite’phosphate.

{d). Iren-phenanthroiine complex: Joh’s Méthod of continuous variation.

(e}, Lirconim-alizarin Red-S complex: Mole-ratio method,

(1. Copper-ethylene diamine complex: Slope —rutio method.

L Flame Photometric Determinations

{a). Sodium and Poiassium when present together

i Lathivm/Calcium/bariumstrontinm, Ax20marks
{eh Cadmivm and magnesiiom T lap water

3. Nephelomerrie Determinations ‘\‘\11

2 |nage C"'}
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ia). Sulphate

{h), Phosphate

(). Silver

4. Chromatographic separations: Paper or TLC and determination of RY values:

(o). Cadmivm and Finc.

(b1, Silver, Lead and Mercury.

i) Mickel. Magnesium, Cobalt and Zinc,

i, "'rri'n,.'a !ﬂ I!'I'.I.ll‘i'.b
&, Record 1) marks

el

R

Specialization Organic Chemistry
Organic Synthesis (CHC404)
(h

Bisconnection Approach

An infroduction to synthons and sinthetic eguivalenis disconnsction approach, functional
Eroup
interconversions, the importance of order of events in orgamic synihesis. one groop C-X and two
grotp C-X disconnections, chemoselectivity, reversal of palarity, cyelisation reactions and amine
='.:.frr‘|lb¢SI'$.

Oipe Group and Twoe Group C-C Disconnectinns

Aleotiols and carhonyl compounds regioselectivity,  Alkene 'symihesis, use of acetylencs and
aliphatic mitro compounds in crganic synthesis. Diels-Alder reaction, | 3-difuncticnal compounds,
iz, frunsaturated carbonyl compounds. control in carbonyi condensations: Micheal addition. and
Robinsen annelation,

Ring Svathesis and Protecting Groups -

Samrated hetercycies, symthesis of 3-,4-5- amd 6-membered rings, aromatic heterocyeles in
oEgAnic svnthesis,

Principles of protection of alenhol, amine, carbony ! and carboxy] groups

Svathesis of Some Complex molecules

Application of the above in the svnthiesiz: of following compounds; Camphor, . Longifoline,
Cortisone; Reserping, Vitamin D, Juvabione, Aphidicolin and Fredericamysin: A,

Books Suggested

Modern Synthetic Reaciions, H.OL House. W.A . Benjamin.

Some Modern Methods of Organic Synthesis, W, Carruthers. Cambridge Univ. Press.

Advanced Organic Chemisuy, Reactions Mechanisms and Structure, J, March, lohn Wiley.

Principles of Organic Syathesis. RO.C. Norman and LM, Coxon, Blackic Academic &
Profesaional.

Advanced Organic Chemistry Part B, FLA. Carew and R.J. Sundberg, Plenum Press

Rodd’s Chemisiry of Carbon Compounds, Ed. 5. Coffey, Elsevier.

Designing Organie Syathesis, 8, Warren, Wiley,

Organic Synthesis-Concept. Methods and Starting Materials, J, Fuhrhop and G. Penzillin, Verlag
VCH.

(I Organic Spectroscopy{ CHC405)
UV-Visible Speciroscopy

Electronic transitions i organic compounds, Factors affecting absorption maxmuny and: mokar
mlm:tmn coefficient, Sotvent effects, Woodward Fieser rules for conjueated dienes and carbony|

M|FEge @‘L_I _,\-‘-H
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compaunds. LIY-Visible spectrum of alkenes, corbonyl compounds, alechol/phenal. Aromatic
compiumids {characteristic feattmes),

TR Spectroscopy

Effect of Hvdrogen Bonding and solvent polarity of IR spectrum of organic compounds
Characteristic features of TR spectrum  of shiphatic’sromatic hydrocarbons, alcohols/phenols;
amines, carbemy| compomids; carboxylic acid and derivetives. Eifect of conjugation on vibrational
frequencies.

Nuclear magnetic resonance

Proton-NME Spectrascopy
Chentcal shift values for protons bonded to carbon (aliphatic, olelinic, aldehyvdic and aromatic )
and ather nuclel (alechols, phenals, carboxylic scids. amines, amides). Chemical exchange. Effects
of dewieration. Karplus curve-vaniation of coupling constani with dihedral angle.

Carkon-13 NMR Spectroscopy
Characteristics of CMR. Chenical shift {alipharic. olefinic, alkyne, aromatic, heteroaromatic anid
carbonyl compound). Coupling constants. Advantages and disadvantages

Floorine - 18 WMR Spectroscopy

Characteristic features of T 1 9-NME. Chemical shifls and Coupling constants.

Introduction of DEPT, COSY and 2DNMR spectroscopy.

Mass Spectrometry

Fragmentation Pamern; lsotopic studies. Characteristics of Mass specirum of aliphane, olelmic,
arcanatic, carbony | compounds, alcehals, phenols, carbovovlic acids, amines and amides.

Books Suggested

Pavia. Lampman, Kriz and VywvvanSpectroscopy, Books/'Cole

P 5. Kalsi, Spectroscopy of Organic Compounds, New Age International Publishers:

Robert M. Silversiein, Francis X . Webster, and D). ), KiemleSpectrometric ldertification

of Organic Compounds, John Wiley

M. L. Martin, & Lelpeach-Gi: ). Martmeand Hevden,Practical NME Spectroscapy.

Celin ™. Bamwell and Elame M, MeCash, Fundamentals of Molecular Spectroseopy. Tata MoCraw

Hill

R. ). Abraham, §. Fischer and P, Loftus, Immoduction 1o NMR Specrroscopy, Wiley,

B H. Williams and L. Fleming, Spectroscopic Method in Organic Chemistry, Tata Mac Graw Hill,

L H. Willard Jr. L. L. Memitt. 1A Deanand Jr F. A Senle. CBSPublication Instrumental Method
of Analysis: Seventh Edition,

(I1I) Heterocyelic Compounds (CHC406)

Aromatic and Non-aromatic Heterocyeles

Replacement and Systematic nomenclature {Hanzsch-Widman gystem) for mondeyelie, fused and
brideed lieterocveles

General chemical behaviour of aromatic heterocycles, classification  (structural  fype),
Heteroaromatic reactivity and tautomerism in aromatic heterocycles Strain —bond. angle and
torsianal sirains and their consequences in small ring heterocyeles. Conformation of sis-membered
heterocvicles with reference to melecular geometry, barrier to ring inversion, pyramidal inversion
and | 3-diaxial interactions. Stereo-electronic effects, aromatic and relsted effects. Atiractive
internctions - hydrogen bonding and intermolecular nucleophilic, electrophilic interactions.

Small Ring and Benzo-Fused Five-Membered Heteroeyeles
Thregsmembered and four-membered heterogycles-synthesiz and reactionz of azividines. oxiranes,
thiimnes, azetidines. oxstanes and thistanes
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Synihesis and redctions. including medicinal applications of benmopyrroles, benzofirans and
benzothiophenes

A Siv-Membered Heterovyeles with One, Two or More Heternatoms
Synthesis and reactions of pyrvlivm salts and pyrones and their companizen with paridiniom &
thiopyrylivim, safes and pyridines Synthesis and: reactions of guinoliziniem and benzopyrylicm
salls. coumaring and chromomes. Synthesis and reactions of diazines, trazines. torazines and
thiarines

4. Seven-and Large-Membered Heteroeyeles
Synihesis and reactions of azepines. oxepines. thiepines, diarepines thiazepines, asocines,
diazovings. dioxooines and dithiocines
Books Suggested:
L. Heteroevelic Chemistry Vaol. 1.& 2, R.R. Gupta. M. Kumar and V. Gupta, Speinger Verlag
. The Chemistey of Heteroeveles, T. Eicher and S. Hzuplmann, Thigme.
. Heterocyclic Chemistry, JA, Joule, K. Mills and G.F, Smifth. Chapman anid Hall.
: Heteroeyelic Chemistry, T.L: Gilchrist, Longman Seietific Technical
. Contemporary Heterocvelie Chemistry, G.R, Newkome and W, W, Pandler. Wilev-Inter
Seience,
- An intraduction 1o the Heteroeyelic Compounds, B.M. Acheson, Tohn Wiley
- Comprehensive Heterocyelic Chemistey, AR Katriteky and C_W. Rees. eds. Pergamon
. Matral Products! Chemistry and Biological Significance, J.Mann, R.5. Davidson, 1.B.
Hobbs. DV Banthrope and J.B. Harborme, Longman, Essex.
8, Organic Chemistry, Yol 2011 Finar, ELBS.
[0, Sterecselective Synithesis: A Practical Approach, M. Nogradi, VCH

L i e

30 -0 Oh

{IV) Medicinal Chemistry (CHE403)
Drug Design
Develnpment of new drugs, procedures Tollowed in drug design. concepts of lead compound ‘and
tead modification, concepts of prodrugs -and soft drugs, stragture-acti®iy relationship (SAR)
factors affecting bicactivity, resonance, inductive effect, isosterism, bio-isosterism, spatial
considerations. Theories of drog- activiny: occuparcy “theory, rate theory, induced fit theory,
CIuantitative sracture activity relunionzhip. History and development of QSAR. Concepts of drug
receptors. Elememary teatment of drug receptor interactions. Physico-chemical paramcters:
lipophilicity; partition coefficient,  clectronic ionization: constant; sterec, Shelon and surface
activity parsmeters and redox potentials. Free Wilson analysis. Hansch analysis: relationships
between Free-Wilson and Hansch analysis. LD-50. ED-30 {Mathemnatical derivitions of squations
excluded).
2. Pharmacokinetics
Introduction to drug absorption, disposition, elimination using pharmacokinetics, important
pharmacokinetic parzmeters in defining drug disposition and o therapeutics: Meéntion of uses of
pharmacokmetics m drug development process,
i. Pharmacodvpamics
Introduction,  elementary eatment of earvme stimulation. enzyme nhibidon sulphonamides,
membrane active drogs, drog metabolisn . xenobiotic. bivtrensformation: significance of drug
mietabolism in medicinal chemistny,
4. Amntineoplastic Agents and Antibiotics
[ntreduction, canter chemotherapy, special probiems, role of alkviating apems and antimetubalites
in treatment of caneer. Mention of carcinolytic: antibiotics and mitetic’ inhibitwes. Symthesis of
mechiorethamine, cvelophosphamide. melphafan, uracil, mustards, and S-mercaptopurine. Rocent
development in cancer chemotherapy. Hommone and nateral produces.
Cell wall biogynthesis inhibitors, f-lactam rings, antibiotics inhibiting protein synthesis. Synthesis
of penicillin €, penicillin V, ampicillin, amoxveilling chloramphenieol. cephalosporing, tetracveling

and sfrepromyein,
WiPFage (ﬂ'}“. x'_'.- _\‘\,_l
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Books sugerested

- Imtraduction to Medidingl Chemistry, A, Gringuage, Wiley-VCIL

. Wilson and Gisvold's; Text Book of Orpanic Medicinal and Pharmaceutical Chemistry, Ed

Robert F. Dorge.

An Introduction o Drug Desizn. 5.5, Pandeva and 1R, Dimmock, Noew Age International.

- Burger's Medicinal Chemistry and Drug Discovery, Vol Ed. MUE- Wolff, John Wil

. Groodman and Gilmian's Pharmacelogical Basis of Therapeutics, MeGraw-Hill,

. The Orgame Chemistry of Prug Design and Drug Action. BB, Silverman. Academic
Press.

Strategies for Ovganie Drug Synthesis and Design. D. Lednicer; John Wiley.

Pd”
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IV{ii)Environmental Chemistry(CHE401)

1- Intreduction to Envirmnmental Chemistry and Description of Atmosphere

Coneept and scope of emvironmentzl chemistrv.Environmental terminology and nomenclamres.
Envirommental segments: The natural eveles of environment (Hydrological, Onvgen, Witrogen)
Atmpsphere, ervitonmental segments. composition of the atmosphere; carth’'s radistion halance,
particulates, ions and radicals and their formation, chemical snd phowchemical reactions in the
atmosphere, alr pollution, oxides of CN.S and their effects, acid-rain, smog formation. Cireen
howse effects (global Warming and ozone depletion, sir pollution comtrals and introduction w0
anafyvtical methiods foe monitoring sir pofludion,

2-Hydrosphere and Lithosphere:

Chemical compasition of water bodies-lakes, smeams, rivers. sea e, hydrolopical ovele,
complexation. . natural and waste water and microbially medigred redox reaclions. Water
pollution-inorganic, organic, pesticides, induserial and radioactive materials, oil spills and oil
pollutants; eutrophication, acid-mine drainage, waste water treatment, domestic waste
wateraerohic and anserohic trearment), and industrial waste water treatment

rorganic and arganic components In sodl, scid-base and ion-exchange reactinns.in soil; micro and
macro nuteients, nitrogen pathways and NPE m soil. -

3-Water quality parameters and standards: )
Analytical methods for measuring DO, BOD, COD, Nuoride, vils and grease and metals (As, Cd,
Hg, Ph, #n,Cu,Cr), Biocheniical effects of As. Cd, Hg, Pb, Cr, CN and pesticides,

d-Ajr Pollution and Water Pollutinn:

Particulates, sercsols, SOx, NOx, COx and hydrocarbon, Photochemical smog, air-guality
standards.

Books suggested

|. Environmental Chemistry, S.E. Manahan, Lewis Publishers.

2 Enviranmental Chemisiry, Sharma and Kaor, Krishna Publishers.

3. Environmental Chemismy, ALK, De, Wiley Eastern:

4. Emvironimental Pollution Analvsizs, S0 Khopkar, Wiley Eastern.

3. Standard Method of Chemical Analysis: F.J. Welcher Wal, 111, Van Mostrand Reinhold Co.

6. Environmental Toxicelogy, Ed. 1. Rose; Gordon and Breach Science Publication.

7. Elemental Analysis of Airborne Particles, Ed. 5. Landsbergerand M. Creatchman, Gordon
And Breach Science Piblication

E. Environmeneal Chemistey, C. Baied. W.H. Freeman..

IV (iii) Project Work /Dissertation (CHE404)
(V) Lab Course (Organic) SEM TV (OCHC40P) (2%6 hours)

L Spectroscopy
|Page CQL i e
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Identification of organic compounds by the nglvais ltheld spectral data (UV, JR. PMR,
CMR & M5) (Compulsory) 20 marks

2{3} Extraction of Organic Compounds fram Naforal Soorces

Isalation of caffeine from tea feavas.

i lsclation of caseiit frommilk {the students are required o fry some typical colour reactions of
m - proteins), £
i Isolation of lactose from milk (puriry osugar should be checked by TLC and PC and Rf

walue reported).
¥ Isolation of nicotine dipicrate from tobacco.
vio Isolation of cinchonine from cinchona bark, 220 marks.
gl Isalation of piperine from Mack pepper.

Y Lzolation of lycopene from fomarmes,

4 [zolation of B-carotene from carmofs.
¥ lzolation of oleic acid from olive off (imvabving the preparation of vomplex with urea and

separation of lnoleic acid).

. Isolation of cugenal from cloves.
xm Isalation of limonene from citros fruits.

{h).Synthesiz of heterocyclic compounds

Skraup synthesis: Proparation of quinaline from aniline, Fisher-Indole synthesis: Preparation
of 2-phienyf indole from phenyihydrazine:

(). Spectrophotometric (UV/VIS) Estimations

i Amino gcids

i, Proteins

iii. Carbohydrates
. Cholesterod

v, Ascorbic acid
wi. Aspirin

vii. Caffeine

3. Viva 10 marks
4. Record 10 marks

‘I

Specialization Physical Chemistry

in Advanced Chemical Dynamics{ CHC407)

Thermodynamics

Thermiodvnamical  propemies of Sclids) Crystal symmetry @nd  Macroscopic  propermies,
Microscopic theory of thermal properties. Contetbution of Anbarmonicity. Properties of Complex
Solids and mmperfect solids.

Phuse rule; Phase diagram of CO,, H:O and He. Thermodynamical aspeets of phase transitions,
Liguid-Solid phase diagrams, Eutectics, Incongroent melting. Termar svstems. partiaily miscible
liguids.

Kinetics

Interactions-hetween redcting malecules (Quantim mechanical aspeet). Methods of determinations
of rate of fast resctions: Fluctiations in chemical kineties. Svmmetry rules,

Eleciron transter in homopeneous svstems. cole of electron tunneiling. reorgamzation ensrgy.
Kinetics of slectrode reactions. Rates of adsorption and desorption:

Liguids
Thermodynamecal * properties of Liguids: Bulk properties. Relation betwsen struclure  @nd

thermodynamic properties of simple liquids: Molecular theory af monoatomic hiqunds:.
Mﬂlccaliﬂilimnmﬂians i liquigls, radial distmburtion, Ligmd-surface imerface, surface rension,
curved surface and capillary action. Thermodynamics of surface lavers, Condensation.

Non-equilibrium phenomena
TranzporT parameters in gases, diffusion coefficient, thermal conductivity, viscosity and effusion;
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Liguid viscosity, Mohility of ons, drift speed, mobility and conductivity, Einstein
relations,
Thermadynamical end stafistical view of diffusion

Book Suggested

Chemical Kinetics and Reaction [hynamics —Upadhysy ;Santosh K. { Springer)
i hemical Kingtics and Dimamics — Jeffrey |, Stein Feli’s Books
C.MGuldberg and P Waage- Studies conceming affinity.

Atkins Poaand de Paula 1-Physical Chennistiy

Stainfefd L1 Franciseo 1S, and Hase WL - Chemical Kinetics and Dynamics (Prentice -J1all)

vi.  Advanced Spectroscopy(CHC408)
Mouolecular Spectroscopy
Anharmionicity, converpence of enerpy levels. Resonance Faman spectioscopy. Colerent antis
Stokes Raman spsciroscapy.
L.ASER, Pulsed LASER, Time-resolved spectroscopy. Examples of LASER. Applications.
Instrumentation of 1R and 1V-Visihie spectromerora.

Magoeiic Resonance
Nuclear Overhauser efféct. Pulse Sequence, Magnetization veciors. DEPT, Twai-dimensional
NME. Bolid state NMR.

X-Ray Diffraction

Mitter indices, Lane method, Brage method, Debyve-Scherrer method of X-ray Structural analvsis®
af crvstals. index reflections, identification of unit vells from svatematic absences in diffraction
pariern. Structure of simple lattices and M-ray intensities, structure factor amd ite relation to
inrensity and elecwon densiy, phase problem. Description of the procedure for an X-rav struciure
analysis,; absolule confguration of molecules, Ramchandran diggram.
Electron Diffraction and Newtron Diffraction
Ecanm'-ing intensity vs. scuttering angle, Wire equmion, measurement technigque, slucidation of
structure of simple pas phase molecules. Low energy electron diffraction end strocture of surfaces.
Scattering of neutrons by solids and liguids, ‘magnetic scattering, - measuring  techniques
Elucidation of strueture of magnatical by ordered unit cell.

-

Books Suggested

Physical Methed for Chemistry. B.5. Drago, Saunders Company.

Structural Method in Inotganic Chemistrv, FoAV: Ebsworth. DOW L Rankin and S.
Cradock, ELAS

WNME. NOR. EPR and Mosshauer Spectroscopy in Inorganic Chemistry, BV, Parigh, Ellis
Harwond.

Practical NMR Spectroscopy. M.L. Martin, J.J. Delpeuch and G.J. Martin, Hevden.
Spectrometric ldentification of Organic Compounds. RM. Silversiein, (.0, Basslerand
T

Mormill, Johm Wiley.

Introduction 1o NMR Spectrascopy, R.J. Abraham, ). Fisher and P, Lofius, Wiley.
Inorganic Electronde Spectioscopy, A P.B. Lever, Elsevier.

Selid State Chemistry and its Applications, AR, West, Plenum.

. Solid State Chemistry, D.K. Chakrabarty, New Age International.
Ll

Symmetry and Spectroscopy, K. Veera Reddy, New Age International, 1998. Instramental
Methods of Analysis, Willard et al.. 7w Edn., CBS Publishers,

o
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111 Solid State Chemistry(CHC409)
Crystalline salids and Solid preparations
Basicy of solids, Crystalline solids. Crystal systems. Defecis in solids. Methods of crvstallization.
Doping: Intercafation compounds. Depasition methods. Preparation of thin filmsand monoiayvers.
Advaneced solid materials
Fullerenss. Nanomaterials-definiton-and classifeation. Carbon nanomaterials: Ceramucs and thsir
uses. Imercalation compounds of transition slements.

Solid State Heactions
Ciencral principles, experimental procedures; co-precipmation 85 & precursor o solid stane
reacitons, kineties of solid state reactions.

Electrical and magnetic properiics of solids

Electricallv conducting solids. Electrical properties of fullerenes and doped Rillerenes carbon
manetbes. Mapnetism in inorganic and organic materials. Superconduclivity i inorzamic and
Grgﬂ:!j.i‘; compounds. Solvds used m reclifiers, ensistors. swilches and sensers.

Books Recommended

G W. Castellan, Physical Chemistry, 4m Ed. Narosa.

R.Gi. Mortimer, Physical Chemistri. 3 Ed. Elsevier. NOIDA, TP,
Salid Stete Chemisiry and jts Applications, A.R. West, Plenum
Solid State Chemistry, K. Chakrabarty, Mew Age [nternational,

IV (i) Chemistry of Materials (CHE405)

Urlasses, Ceramies, Composites and Nanomaterials

Glassy stane; plass formers and glass modifiers, applications. Ceramic structures, mechanical
properties, clay products. Refractones; charscterizations, properties and epplications.

Microscopic - composites:  dispersion-strengthened and . pafticle-reinforced.  Arbe-reinlorced
COMpostes, macm@ccpic composites; Napocryvstalline phase. preparation procedures. special
properties, applications.

Thin Films ,Langmuir-Blodgett Films and Ligoid Crystals _
Preparation techniques; evaporarion/spunenng, chemical: processes, MOUVDY, sol-gel &,

Langrmiiur-Blodgett {(LB) film. growth techmigoes, photolithography; properties and apphications
of thincand 1B films,

Mesomaerphic ehavior, thermotropic liquid orystals, . positional -order. bond orientational onder,
nematic - and  smectic. mesophases;  smectic-nematic  transition  and clearing  temperatune-
homesropic, planar cand  schlieren texmires, rwisted pematics. chiral mematics. molecudar
arrangement in smectic © phases, oprical properties of liguid crvstals: Dielectric susceptibiliny and
dielectric comstamts: Lyotropic phases and their description of ondering in liquid crystals.

fomie Conductors

Types of ionic conductors. mechaniam of ionic conductors. imterstitial jumps (Frenkel); vacancy
mechanism. diffusion’ saperionic conductors; phase. transitions and mechanism of conduction in
superionic conductors, examples and applications of ionic wu::tws,

I—-.—-""_'_'_
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4. High Te Materials

Detect perovakites, high Tosupercondictivity in cliprates. preparation and characterization of |-2-
3.oand 2-1-4 marerials, pormal stare properties: anisotropy; emperature dependence of electrical
resistance; optical phonon: modes, superconducting state: hear capaciny: coberence length. elastic
constants, position lifetimes, microwave absorption-pairing and multigap structere m high To
materials. applications of high Te matersals.

Books Suggested

1. Solid State Physics, N.W. Asheroft and N.D. Mermin, Saunders College.

2. Material Science and Engineering. An Intocduction, W1, 'Callister, Wiley.

3. Principles of the Solid State, H.V. Keer, Wilev Eastern.

4. Materials Science, 1.C. Anderson, K.1D. Leaver, . M. Alexander and R.1). Rawlings,
ELBS.

5, Thermotropic Ligid Crystals; Bd- (. W. Gray; John Wiley.

6. Handbook of |.iguid Crvstals, Kelker and Hate, Chemie Verlag,

7. Inorganic Malerials:Becent Advances Editors D, Bahadur &f ol Marosa

8. lon Conducting Materials: Theory and Applications, Editor A. R. Kulkarni, Marosa.

IV(ii) Environmental Chemistry(401)
1-Introduction to Environmental Chemistry and Description of Atmosphere

Concept and scope of environmental chemistry.Environmental terminology and nomenclamres.
Environmental segments, The natural eveles of environment (Hydrological, Oxvgen, Nitrogen)
Almosphere, environmental segments, composition of the mmosphere. earth’s radiation balance,
particiibates, lons and radicals and their formation, chemical and phul-::?l:mpl reactions in the
atmosphere, air pollution. oxides of C.N.5 and iheir effects; scid-rain. smaop formation. Ciréen
house oifects (global warming and orone depletion. ar pollufion comrols: and intraduction 1o
analyiical methpds for moniforing air pollution.

Z-Hydrosphere and Lithosphere:

Chemical composition of water bodieslakes, streams, rivers, sea ele, hydrological cpcly,
complexation in aatimil and waste water and microbially -mediated redox reactions. Water
pollution-inorgainie, orpanic. pesticides. indostrial and radiosctive matesals. oil spills and ol
poltutants, ewtrophication, acid-mine  deainsge. waste  water trestment,  domestic wasie:
witer aerobic and anperobic treatment); snd industrial waste water TTeatmcnt.

Inorganic and organic components in soil, acid-base and ion-exchange reactions in soil. miceo and.
MR nRErieTis, nitrogen pathways and NP in soil.

J-Waler guality parameiers and standards:
Analytical methuds for measuring DEY, BOD, €00, flueride, oils snd grease and metals (As, €d,
Hg. Pb. #n.CuCr), Bischemical effects of As, Cd, Hg P, Cr, ON and pesticides.

d4-Adr Pollution and Waler Pollution:
Posticutores, aerosols S0x, NOx, COx and hydrocerbon. Photochemical smog. - airquality
gtendards,

Buooks suggested
I. Envircmmental Chemisiry, S.E, Marmhan Lewis Publishers.

2. Environmenta Lhennsnj-, Shar Kaur, Krishna Publzghers.
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1. Envirosmental Chemistry, A.K. De, Wiley Eastern.

4, Envirommental Pollution Analysic. S M. Khopkar, Wiley Eastern.

5. Standard Method of Chemical Apalysis, F.1, Welcher Val. I, Van Nostrand Retnhold Co

6. Envirammental Toxicology, Ed. J. Rose, Gordon and Breach Scicace Publication.

7. Elemental Analysis of Airborne Particles, Ed. 5. Landsberger and M. Createhiman, Gordon
And Breach Science Publication.

& Eovircommental Chemiziry, C. Baird. W.H. Freeman.

IV (iii) Project Work / Dissertation (CHE406)
(Y) Lab Course (Physical) SEM 1V (PCHC40P) (2%6 hours)
1. Verification of the law of photochemical equivalence.

B-d

Order of reaction by
{a). lsalation Methaod.
(b)), Half life period method
ic) Integration method 3x20 marks
{di Temperature coetficient of a reaction,
{e}Energy of activation of a rezction.
(TiEntropy of a reaction..
3. Determination of pH by following wethods:
ta). Electrical Conduetivity.
(b E.MUF.
{z). Polarography
4. Hvdrolysis of the salts by [ollowing methods:
{a), Cryoscopic
{b). Electrical Conductivity.

(c). E:MLE.
5  Yiva 10 marks
6. Record 10 marks
i\ N
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