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

OBJECTIVE OF THE COURSE

To teach the fundamental concepts 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 contents are duly arranged unit wise and comtents are included in such a manner
that dug imporance is given to requisite intellectual and laboratory skills. This M.Se
course of chemistry consist of 2 venr - ¢ourse with semester system-in all 4 semesters (two
SEMEsIEr in 8 vear)

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

MScSEM1
S, Max ]
= o e
] Inorganic Chemistry — CHC101 | 30 0
2 Organic Chemistry | CHEl02 1T 0.
3 Physical Chemistry CHC103 &l 20
T4 Group Theory and Instrumentation Techniques | CHC104 80 20
5 Lab Course (Inorganic Organic and physical)) | CHCI0P 80 0
M&Sc SEM 1T
s, Paper Paper Muax Marks (100)
Mo, Code Exi Ini.
| Inorganic Chetmistry CHC201 Ril 20
d Orrganic l;-‘.hem'isrr; | CHC202 . B 24
[ 3] Physical Chemistry T CHCZ03 | 80 30
[ 4 Spectroscopy and analvtical methods CHC204 8 20
[ = Lab Course {Inorganic Organic and Physical) | CHC20P W | 20
MSc SEM I [SPECIALIZATION IN INORGANIC CHEMISTRY]
8, Paper Paper Max Marks
M Code Exat. | Ini.
[ Organometallic Chemisiry CHC 30 s | 0
2 Spectroscopy CHC302 T
3 Analytical Chemistry CHC303 | 80 20
A3 Chemistry of Biological System | CHE301 80 0
{ Bioinorganic)
i) Biomorganic & Supramelecular Chemistry CHE3N2 i 20 |
5 Lah Course (fnorganic) ICHEIOP Bl 20 |
MSc SEM I |[SPECTALIZATION IN ORGANIC CHEMISTRY|
5. Paper I;Hp!r __Max Marks h._i
Na, Code Ext. | Int.
] Reagents in Organic Synthexis and CHC3M 80 20
Organometallics
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2 Spectroscapy CHC302 &0 20
3 Organic Photochemistry CHC303 &0 20
A7) Chemistry of Rological System | {Bioorganic) CHE3 Gl 0
T iy Chemistry of Natural Products CHEI04 [ 20
i Lab Course {Organic) DCHC30P | B 20
MSc SEM 111 [SPECTALIZATION IN PHYSICAL CHEMISTRY]
. Paper Paper | Max Marks
Na, Code | Ext. | Int.
] Advanced Quantum Chemistry CHC306 | &) 20
2 Speciroscopy CHC3 | R )
3 Analytical Chemistry CHC307 [T 0
i) Chemistry of Biological System | CHE305 &0 20
(Biophysical) |
iif} Nuclear Chemistry CHE306 &0 20
3 1.ah Course (Physical) PCHCIOP Hi 20
MSe SEM IV [SPECIALIZATION IN INORGANIC CHEMISTRY]
5. Paper Puaper Max Murks
M. Code Ext Imt.
1 Spectroscopy & Diffraction method CHC401 ] 20
2 Phote Inorganic Chemistry CHCAN2 A0 20
3 Inorganic Polvmers CHC403 80 2
4i) Nuclear Chemistry CHE306 80 20
(i) Environmental Chemisiry CHEAM o —— 8 20
(i) Progest work | Dissermation CHE402 80 20
5 Lab Course { Inorganic) [CHCA0P &0 2
MSe SEM IV |SPECTALIZATION IN ORGANIC CHEMISTRY|
B Paper Paper Max Marks
. Code Ext.. | Int.
1 Organic Synthesis CHCADS [T 7
p Organic Spectroscopy CHCA03 80 & 30
3 Heterocyelic Compounds CHCAn6 L1 2
BT Medicinul Chemistry CHE403 RO | 20
{ii) Envieonmental Chemistry CHE40! 80 | 20
(i) Project work ¢ Dissertation CHE4Dd B0 | 0
3 Lab Course (Organic) OCHC 40P 7 20
MSe SEM IV |SPECIALIZATION IN PHYSICAL CHEMISTRY]
8. Paper Paper | Max Marks
Na. Code Fxt. Tot.
E Advanced Chemical Dynamics CHC407 | %0 20
2 Advanced Spectroscopy CHC408 | a0 20
3 Solid State Chemistry ~ CHC409 50 20
4ii) Chemistry of Materials CHE4DS 0 20
2l age ( P‘”‘\L_.—-—-—- \\J.,




it Environmental Chemistry T CHE401 a0 | 20
il Project work | Dissertation CHEADG W | 20
2kl Lah Course (Physical) . PCHC40P 80 20
Abhreviation:

CHC = Chemisiry Core courae CHE = Chemistry Elective Course
Mote:

In [I1 and IV semesters: the candidate shall have 1o opt for one elective papers of a
particolar specialization (Inorganic/Orpanie/Physieal). The candidme 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 minimuom requirement. He! She can opt lor
Project/dissertation as an elective paper. The topic of the project will be decided by the
Project Supervisor. Marks awarded for the project work shall be based on the
novelty/quality of project work; it’s presentation/viva-voice and social applicability,
He/She will have to submil the project/dissertation not later than the date of hisher
practical examination.
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(T) Inorganic Chemistry (CHC101)

Stereochemisiry and Bonding of
a} Main Group Compounds

Origin of VSEFR theory and its symificance i main group structural chemistry, structure of
5F, TeFs BeFa. 10k, 101, OFs ©SFe . Xek: and [F-, dr-pr bonds. Bent rule and energenic of
hybridizanon, some simple reacrions of covalently. bonded molecules;

b} Metal Borides. metal carbides and metal nitrides
Metal borides; carbides and nirides: preparation, properties. strucrures and application

Metal-Ligand bonding in Coordinativn Chemistry

Crystal field theory, factors: affecting the magnitude of A, Consequences of crystal field splimting:
Ments and timiations of TF1 Jahn-Teller distomion and it3 consequences on complex formation.
Evidence of covalent character in' Metal-Lipand bomding. Molecular ocbital theory us applied to
actahedral, tetrabedral and square planar complexes

Metal Ligand Equilibria in Solution

Concept of thermodvnamic and kinetre sishilities of meial compléxes.  Stepwdse and overall
formation constants and  thesr cornelstions, trends: I stepwise constants, factors affecting the
stability of metal complexes with reference to the nature of metal ion and ligand, chelate effect and
its thermodynamic origin, determination of hinary formation constants by pH-memry and
spectrophotomelry

Reaction Mechanism of Transition metal Complexes

—

o

Energy profile of a reaction and reactivity of metal complexes: Inert and lahile complexes. Ligand
substitution reactions in oGtahedral complexes e SNILSNZ apd SNICB. mechanism. Anation
reactions withaut metdl lgand bond cleavage. Electron transfer reactions{Redox reactions), Outer
and tnner spbere mechanism (O5SM and 1SM)Reactions of coordinated lgands. Substitrion
renctions in square-planer complexcs.

Books Recommended:

- Fo Ao Coton, (3 Wilkinaon, €A Murillo amt M. Bochmann, Advance Inorpanic

Chemistry, John Wiley & Sons , New York.

L D, Lee, Concise Inorganic Chemisiry, Oxford Llniversity Press.

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

Y. E. Huheey, E: A Keiter and R. L. Keiter, Inorganic Chemistry Principles of Siructure
aid Reactivity, Peamson Education.

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

3. Wulfsberp, Inorganic Chemistry, Viva 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,

bomding m fullerenes;, tmmomerism, Aromatcity in benzenoid and non-benzenaid compounds,

ghernant. and nonalternent hydrocarbons.: Hickel's rule, energy lexel of  -maolecular orbitals,
s
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annukenes, antixrometicity, y-aromaticity, homo-aromaticity, PMCO- approach, Bond weasher thun
covalent bond, addition compounds, crown ether complexes anderyptands, inclusion compounds,
evelodextring, catenanes and rotaxanes,

sterecchemistry of Organic compounis

Molecular symmetry and chirslity: svmmetry operations and symmetry glements. point group
classification - and -symmetry number. Sterevisomerisme Classification, racemic modification,
molecales with one, two or more chiral centres. Configunition, nomenchature, D L. B, Sand E, 7
nomenciature, Axial and planr J:hi_nuiit}l and helicity (P& Ml i stereochemistry and confiourations
of allencs, spiranes, alkylidene, cycloalkanes, adamantanes. catenanes.  hiphenyls:
(atropisomerism). bridged biphenyls, ansa compounds and cvclophanes. Topicity ‘and
prosterecisometism: Topicity of [igands and faces and thieir nomenclature. sterecgenicity.
cyelosterenisomierism: conflpurations. eonformations and stabiline of cyelohexanes, (mono-. di-
ad tri-substied), evelobexenes, evolohexanones; haloeyelohexanones; decalines. -decalols,
decalones.. Assymetrie mduction; Cram’s, Prelog’s and Horgaus males, Dynamig stervochemistry
ieyelic and acyclic), Stereochemistry of compounds containing ™. % and P. chirogenicitv. pseudo
asymimetry and stereogenic cenire. Stereoselectivity, stereospecificity, regioselectivity and
chemnselectiviry, Enantiomeric and dissteriomeric excess.

Reaction Mechanism: strocture and reactivity

Types of mechanisms, nvpes of reactions, thermodynamic and kinetic requirements, kinctic and
thermodvnamic comtral, Hammond's postulate, Curtin-Hammen principle. Potential energy
diagrams, transition states and intermediates, methods of determining mechanisms. isotope etfects.
Effect of structine on reactivity — resonance and [eld effécts, steric effect. quantitative treatinents.
Hammest equation and linear free energy relationship, substitnent and reaction constanmts. Taft
equation

Aliphatic and Aromatic Nucleophilic Snbstitution and Mechanizm of Carbocationic
rearrangement reactions -

The SN, SN', mixed SN' and SN', SN' and SET mechanisms. Nueleophilic substitution at and
alivlic, aliphatic trigonal and a vinylic carbon. Reactiviry effects of substrate structure. amacking
nircleophile, kaving group and reaction medivm. phase teansfer catalysis and ultrascund, ambident
nuclecphile. n‘."ﬂ'iﬂ!'i\t:.ll:cli\-'ilj_r. Meighbouring group miechanism, neighbouring group participation
by [ and | honds. anchimene assisiance. Classica! and nonclassical carbocations. phemonium
wns, norhornyl svaiem,

Pinacol-Mnmacolene  rearranpement.  ‘Wagner-Meerwein  rearrangement.  Beneilic  acid
rearrangement,  Allvlic remvatpement. Hollman resction. Schmadr reaction, Bwewer- Villizer
oxidation, Eumml-.lydmmnmidc regrrangement. Curtins rearrangements, Lossen rearmangement,
Dakin reaction. Application of NMR Spectroscopy in detection of carbocations:

BOOKS SUGGESTED:

Jerry March. Advanced Organic Chemistry Reaetions: Mechanism and Structure. Jobhn
Wiley.

R_T. Morrison and R. N. Boyd. Organic Chemistry. Prentice Hall.

C. K, Ingald, Structyre and Mechanism in Organic Chemistry, Comeil University Press,
8. M. Mukherji and 8. P. Singh, Reaction Mechanism in Organic Chemistrv. Maemillan.
D, Masipuri, Stereochemistry of Organic Compounds, MNew Age International

P 5 Kalst. Stercochemistry of Organic Compounds, New Age International,

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

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

Benjamin, Modern Organic Reactions, HO House.

EI Ernest L. Elel andSamie] H. Wilen, Stereochemistry of Organic Compounds, Wiley
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11. India
12. Emest L. Eliel, Sterecchemistry. of Carbon Compounds. Tats MeGraw Hill.
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(111) Physical Chemistry (CHC103)

Quantum Chemistrs

Introduction: De Broglie’™s equation and its physical - significance. Time indcpendent and
dependent forms of Schrodinger equation, Operator- and their algebia, Postulates of Cuantum
mechanics. Farticle in one, two and three dimensional box. Harmmonic oscillator, Rigid rotator.
Hwdrogen atom and shapes of orbirals,

Approximate Methods: Approximate methods of guantom mechamics: Variationa! method and
Pertarbation theory upto second order in energy and applications (Helivm atom).

Anpular Momentum and  eigen function: Ladder operator. Additton of angular and spin
micmenium. Pauli exclusion principle. Fermions and bosons.

Chemical Bonding: Valence bond (VB ) and molecular orbital (MO) approaches. VB treatment of
Hydrogen molecule. Bonding and antibooding MO according to LCAD method. Huckel mulecular
orbital (HMO) theory and its application o ethene, hutadiene ele.

Chiemical Thermoidynamics

Buasics of thermodimzmics (laws of thermodynamics): Partial molar properties: Chemical potential
atrd s determirgtion and applications,

Concept of fagacity and its determination. Activity and activity coelfictent. Debve-Huckel theory
for activity cocfficient of electrolytie selutions. Tonic strength.

Chemical Dynamies
Arrhenins equation, Kinetics of bimolecular reactions: Collision theory of reaction rates:
Activated comples theory. Kinetics of unimaolecular reactions:: Lindemann-Hinshelwood theors,
REEM treatment.

Kinetics af Chain Reactions: Hydrogen-bromine reaction, pyrglysis—of ~acetaldehyde,
decomposition of ethane.

Kincties of photochemical reactions: Hydrogen-bromine and hydrogen-chlorine phitochemical
rEacthns.

Oscillatory reactions: Helousov-Zhabotinsky reaction

Surface Chemistry and Micelles

Adsorption: Thermodynamics and kmetics of adsorption. BET method and it™s applications for
estimation of surface area. Heteropeneous catilysis.

Micellex: Concept of Micellization. Critical micellar concentration (CMC). Factors affecting
micelles formation. Thermodynamics of micellization, Soluilization. Reverse micelles,

BOOKS SUGGESTED:

Physical Chemistry, P.W. Atkins, ELBS.

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

Quantum Chemistry, Ira N. Levine, Prentice Hall. Coulson's Valence, . McWeeny.
ELBS.

B. R, Puri, L. R. Sharma and M. S. Pathmia, Phvsical Chemistry. Milestone Publisher &
Distribattors, Mew Delhi.

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

K. J. Laidler.Kinctics, Pearson Education India.

(1V) Group Theory and Analvtical Techniques (CHC104)
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Symmetry and Group Theory in chemistry

Symmety elements and symmetry operation. Defimation of group. subgroap. Point synmmeiry
group. Matrix sepresentition of groups (C,. Cp Cu. Di only), Charscter table. Character
represeniation of (case of HAD and NHy ), Great orthogonality theorem (withiut derivation) and s
applications. Applications ol group theory in IR Gnd Reman spectroscopy.

Chromatographic and Radio Analytical Methods

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

Nuclear reactions and radiations. Measurement and detection of radiation. Principle. of Tsotopic
dilation method and Neulron activation amlysis (NAA)

Micrownve, Infrared. Raman Speciroscopy

Clazsification of molecules. Principle of rotsbional spectroscopy. Energy, ‘selection rule and
spectroscome frequency of mzid:and non-rigid digtomic romtor. Population of states. Stark effect
Application of MW speciroscopy. Effecr of isotopic substitution.

Pringiple of vibrational spectroscopy: Morse function and diagram. Vibraticns] energics, selection
riles for diaromic harmonic and anharmoenic oscillator. Overtones, hol hands, P2O-R branch hines,
Fimdamental modes: of vibeations, fondamental frequency and factors effecting it Applications of
IR. FTIR and its advainages..

Classical and OQuantum theorfes. of Raman effect. Pure romational; w'hra;m__n_uL and ~rotational-
vibrational Raman spectroscopy. Stokes and antistokes lines. Mutudl exclusion principle.
Applications.

Atomic and Molecular Speciroscopy

Energies of atomic orbitals, Spin and angular vecror coupling for p’ and d’ system. Spectra of
hydrogen grom and alkali metal atoms. Frank Condone principle. Electronic specteum of distomie
malecules: Vibrational {coarse) progressions and Rotational [ine structures, Einstein’s coelficients.
Fluarescence, 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. Catton.

£ Introduction of Molecular Spectroscopy, G.M, Barrow, MeCiraw Hill,

5. Basic Principles of Spectroicopy, B Chang, MeGreaw Hifl

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

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

T{a). Qualitative Analvsis

Oealitative analvsis of mixtures by semi-micro methods containing not more than six cations and
antons including:

{i). Rare-earth elements

(it} Amons, which have not been done in under praduare practicals, 1 =20 marks

{ii). msolubles. o \
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{b). Chromatozraphy
Separition of cations and aniona by- Paper Chromatography, Thin 1 aver Chromatiography
ion Exchange Chromarography

Zia). Dualitative Analysis
Separation, ;:lunf't:ml:m and identification of compounds of binary mixture {solid-salid or liguad
and solid) using TLC and Paper Chromatography, Chemical tests and spectroseopic analysis,

). Organic Synthesis 1=20 marks
Acerviation: Acetyiation

Cixidation: Adipic scid by chromicacid oxidation of cyclohexanal,

Cirignard reaction: Symthesis of triphenyimethanol from henzoicacid,

Sandmever reaction: p-Chiorotoliene from p-toluene

3a). Chomical Kinetics

Determination of the effect af (4) Change of temperdatune (b) Change of concentration of reactants
amed catehyst and (¢) iomic strengrh of the media on the velocity constant of Hydrolysis of an
esterfionic reactions.

Detesinination of the velocity constant of hydrolysis of an ester,

Dietermimation of the rate constant for the oxidation of iodide jons by hydrogen peroxide studyving
the kimetics of the reaoton.

Flwing clock reactions (Ref: Experiments in Physical Chemisiey by Shoamaker),
Determination of the primary. zalt effecr on the kinetics af ionic reactions and testing of the
Bronsted relaricnship (iodide jon s oxidized by persulphare jon).

(b). Electrochemistry 1=15 marks

Conductometry
Determination of the velooity constent; order of the rescnon and encrgy of acovapon for

saponification of ethy] acetate I::, sopddium hydroxide conductometrically

Determination of selubility and solobility: product of sparingly soluble salis (g, FhS0d, BaSOd)
conductometrical by,

Determination of the strength of strong and weak avids in'2 given mixture conductometricaily

To smdy the effect of solvent on the conductance of AgNO3/CH3ICOGH widl o determing the
degree of dissociation and egailibrum constant in different solvents.and i thewr mixtures { DMS0,
DMF, dioscane, acetone, water) and o test the validity of Debye-Huckel-Onsaper theory.
Determination of the activity coellicient of zinc ions in the solution-of 0.002 M zinc sulphate using
Debyve 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-Supano diagrams for transition metal
complexes (d'-d" states), calculations of Dg, B and [ parameters, charge tronsfer spectra,
spectroscopic method of assignment of absolule configuration in optically active metal chelates
and thew stercochemcal wiormation, magnetic properties of complexes. of various geometries
based om CFT, spin free- spin paired equilibrium in octabedral sterecchemisiry. anomalous
Magnetic momeants, magnetic exchange conpling and spin crossovear.

2. Metal -m Acid Complexes and Organometallic conpounds

=
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Metal marbony| complexes. Preparation, propertics and uses. Mature of bonding in.metul carbomyls
and carbon monexide analogs 1o, nitrosyls and dinftrogen complexes. Evidence for back bonding
in complexes. Nature of M-C bond Sunthesiz, bonding and uses of prgenometallic compounds, two
electron lgands (olefinic and scetvlenic compleses), three electron ligands (allvlic complexes),
four electron ligand (butadiene and evclobutadiene complexes) five electron ligand (ferroceme
complexes.

A, Metal Closters, Polvoromeratates and sificates
Higher boranes. carboranes, metalloboranes and metallocarboranes, Meial carbonyl and
metalhalide elusters. Clusterswith metal-metal multiple bonds. Isopaly and heteropoly scids and
salty (o anions) with special reference to vanadiom. molybdenum and tungsten. Nomenclature,
classificution, preparation and structiural aspects of poly acids and polyanions,
4.. Sillcates
Principles of silicates. Strucrure and classification of silicates. Asbestos, Zeolites and Uliramarines
as sificate materials. Sillcates in 1echnology.
Books Recommended:
I Fo A Cotton. G, Wilkineon, C_A. Murillo and M. Bochmann, Advance Inorganic Chemistry, John
Wilew & Sons . New York. )
I LI Lee, Concise morganic Chemisry, Oxford Universiny Press. _
3. Atkins, Cverton, Rourke, Weller and Armstrong, Inorganic Chemistry, Oxford University Press.
4. L E. Huheey, E. A Keiter and R. L. Keiter, lnorganic Chemistry Principles ol Strecture and
Reactivity, Pearson Education. _
3, W, W, Perterfield, Inorganic Chemisiry: A Unilied Approach, Elsevier.
6. G Waltsberg, Inorganic Chemistry. Viva Books
7. 6. L. Miessler and D, A. Tarr, Inorganic Chemistry, Pearson Education,
. -
(11) Organic Chemistry (CHC202)
|, Free Radical Reactions
Types of froe radical reactions, free radical substitution mechanism. mechanism of an aromatic
substrate. neighboring proup assistance. Reactivity [or zliphutic and arommtic substristes st 4
bridgehead. Reactivity in the a"@ckiﬁ.g radicals. The efféet ol sulvenis on reactivity. Allylic
halogenation {NBE), oxidation of aldeliydes to carboxylic acids, sutv-oxidation, coupling of
alkynes and arylation of aromatic compounds by diszdnium salts. Sandmeyer reaction. Free radical
rearrangement. Hunsdiecker reachicn.
2. Electrophilic substitution reactions of
a) Aliphatic Organie Compounds
Biomolecular mechanisms-SE2 and SEL. The SE1 mechanism. ¢lectrophilic substitution
accompanied by double bonds shifis. Effect of substrates, leaving group and the solvent polarity on
the reactivity
B) Arvmatic Organic Compounds
Orientation and reactivity, energy profile diagrams: The ortho/para ratio, ipso anack, orientation in
ather ring systems. Quantitative freatment of reactivity 1N subsTrate and electrophiles. Diazoninm
coupling. Vilsmeir Haak reacrion, Gattermann-koch reaction,
3. Addition Reactions and Elimination Reactions
~ R
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() Adidition reactions of carboa~carbon multiple bonds

Mechanism and stereochemical aspects of addition reactions involving electraphiles, nucleophiles
and free radicals, regio- and chemgselectivity, orientation and repctivity. Addition o ovclepropane
ring. Hydrogenation of double snd miple honds, hydrogenation of aromatic rings. Hydroboration

hichag! reaction. Sharpless asymmetric epoxidation, .

(h) Addition reactions of c-heters muoltipie bonds

Mechanism of metal hydritfe reduction of ssturated and unsaturated carbonyl compounds, acids,
@sters and nitriles. Witlig reaction. Mechanizm of ¢ondensation reactions involving enoclares-
Knoevenapel. Claisen. Mannich Béneoin. Perkin and Stobbe réactions. Hydrolysiy of edters and
armides. ammonolysts ol esters.

ic) Elimination Heactinns

The E2, El and ElcB mechanisms and their spectrum, Oirientation: of the double bond Reactivity-
effects of substrate structures. attacking hase. the leaving group and the medinm. Mechanism and
erigntation in pyralytic elimination

4. Pericvelic Reactions
Muolecular orbifal syinetry. Frontier orbitals of ethyleng,. | 3-butadiens, 1. 3, S-hexatriene and
allyl svsrem. Clussification of pericvelic reactions, Woodward-Holfmann. . Correlation. diggrams
FMO and PMO spproach. Electroeyelic reactions-conrotitory and suprafacial additions, 4n, and
dn+2 syslems. Cyoloadditioms-antarafucial and suprafacial additions, 4p-and 4n+2 svstems, 2+2
addition of ketenes, 1, 3 dipolar cycloadditions and cheleoimpic reactions.. Sigmatropic

rearranpements- - suprafacem| and antarafacial shiffs. of H. sigmatropic shifts involving carbon
maieties, 3.3~ and 3,5- sigmatropic rearrangements. Claisen, Cope and aza- Cope rearrangements.
Flwaonal tauramerism. Ene reaction, =

BOOKS SUGGESTED:
Jerry March, Advanced Crganic Chemistry Reactions. Mechanism and Swacture; Joha Wiley.
R. T. Morrison and R. N, Boyd. Organic Chemistry, Prentice Hall.
C. K.ngold: Strocture and Mechanmsm in Orgamic Chemistry, Cornell Liniversity Press.
5. M.Mukheriand 5. P. Singh, Rescticn Mechanism in Crganic Chemistry, Macmillan,
D Masipun, Sterecchemistry of Organic Compounds, New Age International
P. 5. Kalsi, Stereochemistry of Organic Componnds, New Age International,
5. M. Mukberjee, Pericyelic Resctions, Macmillan, India.
F. A, Carey and R, J.Sundberg Advanced Orpanic Chemistry, Plemmm;
Benjamin Modern Organic Reactions, HO Hoese,
o Ernest L. Eliel andSamuel H.Wilen. Stereochemistry. of Organic Compounds, Wiley
. Andia
. Emest L. Eliel, Sterdochemistry of Carbon Compounds. Tata MeGiraw Hill,

o
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{111y Physical Chemistry (CHC203)
1. Statistical Thermodynamics

Most probable distribution. Ensemble averaging. Canonical. grand canonical and microcanonical
ensembles. Pardition funclions. Transhitiomal, rotstional and  vibrational p.érlilit.m functions.
Maxwell-Bolizmann, Boss-Einstein: and Fermi-Dirde Statistics. Thermodynamic properties snd
partition functions: Applications of partition functions.

1. Non-eguilibriom Thermodynamics
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Thermodynamical criteria for non-equilibrivm  states. Entropy  production and entropy  flow
Entropy balunce equations for different imeversible processes (e.g. heat flow, chemical reaction
etc.) tremsformutions of the peneralized fuxes and forces, non-equilibriumi stationar states
Phenomenalogical eqiations. microscopic: reversihility and  Onsager’s ' reciprocity  nelations.
Electrokinetic phénomena, diffusion. electnic conduction. Trreversible  thermodynamic: for
malogical sysrems; conpled reactions.

Electrochemistry

Rdsics of electrochemismy. Debye-Huckel-Onsagar treatment  for  jon-sohvent imersetions,
Structure of electrified interfaces: Gouy, Chapman and Steri.

Ower voliepe and poteéntial.. Theories of over voliage. Exchange currenl density. Derlvation of
Butler-¥elmer eguation. Tatel ploL

Pedeography theoretical aspect. Mhovic equation, Hall potential and its significance, Applications.
Corrosion. Theory of corresion, Ferms of comosion. Monitoring and prevention of corresion,

Macromolecules-Palvmers

Classification. Kinetics of polymensation. Numbser and mass average molecular mass. Molecular
mass determination {(osmomery, viscometry, diffusion and light scattering T_nﬂhﬂ-d}. Chain
comfiguration of macromalecules. Calculation of average dimensions of varions chain stroctines.

BOOKS SUGGESTED:

1. Physical Chemismry, P.W. Atkins, ELBS.
- B. R Puri, L. R. Sharma and M. 5. Pathnia, Physical Chemistry. Milestone Publisher &

[Matributors. New Delhi,

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

K. ). Laidler,Kinetics, Pearson Education India

(IV) Spectroscopy and Analytical Methods (CHEZ04)

Thermal Analviical methods and XRD

hlethodts af thermal analvsis. Principle and instrumentation of TGA. DTA and DSC. Applications.
Xerpy diffraction and Bragg's equation. Principle of XRD and its application in crystal structure
determunavions, Principle of Auper emission spectroscopy (AES)

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

Primciple of ESR. Lande’s g factor. Hyperfine spliting: Application 1o hydrogen atom; methy| free
radical etc:

ENDOR and E1LDOR. Ap‘piii:almm.ljrinuiplc of WA Noclesr spin, Population of states.
Saturation, Chemical shift snd its measurement. Factor affecting chemical shift, Spin-spin
interaction, factors influencing coupling constang 1. Spin decoupling. NMR studies of nuclel
ather than protan-""C, "'F and ""P, FT NMR, advantages of T NMR. Instrumentation of NMR.
Applications.

Mass Specirometry

Principle of Miss spectrometrv. Mess mstrumentetion. fomsation: methods: ElLCCL EST &
Desorption methods. Analyser; Magnetic sector, Quadrupole & Time-of Flight analyser.

Elcetroanalytical Methods
Prineiple of Potentiometry, Voltametry, Conduciometry and pH-metry, Appheations:

BOOKS SUGGESTED:
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1. Pavia, Lumpman, Kriz, Spectroscopy. Books/Cole: Vivyan

2. PS5 KalsiSpectroscopy of Organie Compounds, New Age luternational Publishers;

1. Silverstein, Robert M., Webster, Francis X.. Kiemle Spectrometric Identification of Orgamic
Compaunds, John Wiley;

4. ML Martin, JDelpeach and GJ Martin, Heyden. Practical NMR Spetiroscopy.

5. Colin M. Banwell and Flaine M. Me Cash, Fundementsls of Molecilar Spectroscopy. Tata
McGraw Hill

RJ Abrabam, ) Fischerand P Laftos, Inroduction o NMR Speotroscopy, Wiley

DH Williams. I Fleming, Eﬁeém:@pic Method in Organic Chemistry: Tata MacGraw Hill.

8. Willard Merritt. Dean, Settle Instrumental Method of Analssis. Seventh Edition, CBS, Publication.

b B

(V) Lab Course (Inorganic, Organic and Physical) SEM 11 (CHC20P)
(2%6 hours)

1. Quantitative Analysis

Quantitative Aualysis of mixtures of two metal jons involving Volumetric (by omplexometric
titration uging masking and démasking apents) and pravimetric analvsis:

I{a). Organic Synthesis _ 20 marks
Acetoncetic ester Condenastion: Synithesss of ethyl-n-butylacetvacetnte by A EE. condensation.
Cannizzarn Teaction: 4-Chlorobenzaldehyide as suhsmate: Aromstic electrophilic Substitutions:
Synthesis of p-nitroanitine and p-bromeaniline. The products may be charactenzed by Speciral
Technigques where possible.

{b). Quantitative Analysis 1=20 marks
Determination of the percenlape or pumber of hydroxy] groups in an orgamic. compound by
acetylation method. Estimation of amines/phenols wsing bromute bromide solution/ur scetylation
method. Determination of lodine and Saponification values of an oil sample. Determination of DO,
COD and BOTI af water sample.

Ja).Potentiometry/ pH-metry

Determination of srengrths of halides in a mixiures potentiomesrically,
Determination of the valency of mercurous ions potentiometrically.
Determination of the strength of swong and weak acids in & given mixmure vsing A
patentinmeterpH meter,

Determination of temperature dependence of EMF of a cell

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

Apid-hase titration in 8 nan-aquecus media using & pH meter,

Determination of activity and activity coefficient of electmolytes

Determination of the dissociation constant of acetic acid in [XMSO, DMF, acetone and dioxane by

-

ritrating iTwith KOH.
Determinntion of the dissociation constant of monobasic/dibasic by Alben-Serjeant method.
1=15 marks
{(b). Spectrophotometric (UV/VIS) Estimations
(i) Adning acds {iEy Ascorbic acid
(i) Proteins i) Aspirin
{v} Carbohydrates {vi) Calfeine
i vii} 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 to hyd rogen

Transition Metal m-Complexes with unsaturated organic molecules. Alkenes, alkynes, allyl, diene,
dienyl. arene and trienyl compléxes, preparation. properties, nature of bonding and structural
features, lmportant reactions relating to nucleophilic and electrophilic attack on ligands and to
organis svatésis, Compounds of Mefal-Carbon Multiple Bomds and Metal Compounds with
Bosids 10 Hydrogen

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

Metal beta-diketonates and thio-betadiketonates: general chemistry. structural aspects and
applications. Memal Alkoxides: general methods of preparation, reactivity, siuemre and
applications Alkyls, aryld and scyls of transition metals, nature of metal carbon bond, routes of
syiithesis, stabibily and decomposition pathways und. structure, alkyls. arvls and scxls of s-bloth
and p-block elements, Comparison of such wansition and non-transition element derivites
Organicopper in organic synthesis,

Homogencous Catalysis and iypes of reactions:

Stoichiometric reactions for catalysis, homogeneous catalytic hydrogenation, Zeigler-Nata
polymerization of olefins, camlytic veactions involving carbon monoxide such as
hvdrocarbonvlation of olefins (oxo reaction). oxopalladation reactions. Activation of C-H bond.
Oxidative-Addition and Migration (Insération) Resctions, sctivation of small molecules by
eoordingrion

Fluxional Organometallic Componnds Fluxionabity end dynamic equilibria in compounds such
as f3-allyl and dieny] complexes, ther characterization.

—

Bonks Suggested: -
Principle and Applicazion of Organctransition Metal Chemistry, 1P Collman, I 8. Hessdus, J.P
Nogton and B.G. Finke. University Science Books.

The Crgamonretallic Chemistry of the Transition Metals. .11 Crabtree, Johy Wilsy.
Mello-orpanic Chemistry, A, Pearson, Wiley.

Organomerallic Chemistry. B.C. Mehrotra and A Singh; New Age Imernational.

Crganometaliic Compounds, NLH Green, Chaproan & Hall, UK.

Principles of Organometallic Chemartry, (LF. Coates, MUH Green, P Powell, Chapman & Hall,
L1

(I1) Spectroscopy (CHC302)
Phato-Electron Specteoscopy (PES) and Fluorometey and Phophometry

Photoetectric. elfecl. Principle of PES. lonismtion process. Koopman's Theorenu Photpelectron
spectra of simple molecules. ESCA. Chemicul information from ESCA. Applications.

Principies. Factors affecting fluorescence and plynsphomscma. Toral Luminescence speciroscopy.,
Applicaricns

Nuclear Quadrupole Resonnee (NOH )
Duadropole nuclel, Quadiupole moment. Principle of NOR. Splittig of NOQR specta,
Lstrumentation.

Muossbauer Spectroscopy
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Principle of Mosshauwer technigue. Paramelers in Mossbauer spectroscopy. Instrumentation.
Applocations.

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

Books Supgested:

Physical Methods [or Chemising, R.5: Dmge, Saunders Company.

Structural Methods in Inorganic Chemistry, E AV Ehswonh, D.'W H. Rankinand 8.
Cradock, ELBS

Infrared ond Raman Spectra: lnorganic and Coordination Compounds, K. MNakamoto,
Wiles,

Inorganic Electronmic Spectroscopy, ALP.B. Lever. Elsevier.

Symmetey and Spectroscopy, K. Veera Reddy, New Age International, 1998,
nstrumental Methods of Analvsis. Willard ef al., T Edn., CBS Publishers.,

(L11) Analytical Chemistry(CHC303)

Introduction

Role of anabvtical chemistry. Classification of analyrical methods-classical and instramental;
Types of instramental analysis. Selecting an analytical method. Meéatness and | cleanliness,
Laborator aperations and practices. Analytical balance. Techmigues of weighing ermors.
Volumetric slassware-cleaning and zalibration of glassware.. Sample p'r:pamimm—d'iquutiun and
decompositions.  Gravimetric  technigues.  Selecting. and  handling of - reagents.  |shoratory
nulebooks. Safety in the analvtical laboratony.

Errors
[reterminate and indeterminate errors. minimizaticn of determinate errors, random distribution. of
indeterminate erces.

o
Statistical data analysis '
Accuracy and precision. significant figures and compotations, meen and srandard  deviation,
distribution of random emors. reliability of results. confidence mtervel, comparizon:of results,
comparison of means of two samples, paived ttest, number of replicate determinations and its use,
comrelation and regression. linear regression; analvsis of variance, rejection:of dama.

Application of Analytical Chemistry
Application of analyviical chemisiry in the study of water and soil pollutions, analvsis of Teel, body
Muids and drugs

Bouks Suggested: N

|- Analvtical Chemistry, G.IE Christian. . Wiley,

L Fundamentalz of Anahaical Chemistry, A, Skoog, DM, West and FJ. Holler, W.B.
Saunders. _

. Anabvtical Chemistrv-Principles. 1 H. Kennedy, W B, Smunders,

. Analylical Chemistry-Pringiples and Technigues, LG, Harzig Prentice 1,

. Principles of Instrumental Analysis, LA, Skoog and 1.1 Losry, W_B. Saunders.

. Quamitative Analysis, R.A, Day, Jroand AL Underwond, Prentice Hall

; Environmental Sobution Analyvsiz. 5.0, Khopkar, Wiley Eastern,

. Basic Concepts of Analytical Chemistry, 5.0, Khopkar, Wiley Eastery,

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

b= NS ST TR R

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

Metal lTons in Binlogical Systems, Na+/K+ Fump

B
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Essenial and trace metuls. Role of meral iioms in hiological processes. Na /K4 Pump..
Bioenergetics and ATP Cycles

DN pi}lymerimitm_ slugose storaze. metal complexes in trensmisadon of enerzy; chlomphylls,
photo system: | and photo system 11 in cleavage of water. Model systems.

Trawsport and Storage of Dioxvgen

Heme proteins and oxvgen uptake, structure and function of hemaglobin, myvoglobin, hemocvanins
and hemenythrin, model synthetic complexes of iron; cobalr and copper.

Electron Transfer in Biology and Nitrogenase

Structure -and  function of metalloproteins in eléctron franspont processes-cyviochromes - and
ionsulphur proteins, synthetic models,

Biological nitrogen fixation. malvbdenum nitrogenase, spectroscopic and ofher evidence, ather
mitrogenases model sysiems.

BOOKS SUGGESTED

P.5. Kalsi, Bivorganic. Bioinorganic and Supramolecular Chemistry, New Awe International.

1 Beneni, H.B. Gray, 8.1, Lippard and 1.5, Valentine, Bioinorganic Chemistry, University Science
Books.

Principles of Bicinorganic Chemisiry, $J. Lippard and J.M, Berg, University Science Books,
Bipincrganic Chemisty: A Chemical Approach o Enzyme Action. Hermann Dugas and C. Penny.
Springer-Yerlag,

1V{ii) Bioinorganic & Supramolecular Chemistry (CHE302)

Metal Storage Transport and Blomineralization
Ferritin, rransferring snd siderophores,

Calcium in Hiology
Caleium m fiving cells, transport and regulation. molecular aspects of intramolecular processes,
extraceltular binding prowins. -

Metalloenzymes and Metal = Nacleic Acid Interactions

Zinc enrymes— carboxypeptidase and carbonic anhyvdnise. lron enzymes —catalase, peroxidase and
evtochrome P-450, Copper enzymes— superoxide dismutase, Molvhdenum oxatransferase enzymes
= xanthine oxidase. Coenayvme vitamin B2,

Meral ions and metal complex: migractions, Metal complexes —nucleic scids

Supramolecolar Chemistry

Coneepts and  language, Molecular recognition: Molecular receptors for different types of
maleciles including arisenic substrates. desipn and synihesis of coreceptor moleceles and multiple
recognition. Supramelecular reactivity and catalysis. Transport processes and carricr design
Supramolecular devices. Supramolecular photochemisiry, Supramolecular electronic, ionic and
switching devices. Some cxample of self-assembly in- supramalegular chemisiry.

BOOKS SUGGESTED

PS5, Kalsi, Bivarganic, Bicinorganic and Supramolecular Chemistry, New Age Inlermational.
Lindersranding Enzvines, Trevor Palmer, Prentice Hall,

Emzyme Chemistry: Impact and Applications, Ed, Colliins J Sucking, Chapman and Hall,
Enzgvmes Mechanism Ed, M.1. Page and A Williams, Roval Society of Chemistry.

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

| Bertend, H.B. Gray, 5.J. Lippard and 1.5. Valeniing, Bioinorganic Chemistry, University. Science
Books.

Princijples of Biomorgamc Chemistry, 8.0, Lippard and LM, Berg, University Science Books.

-\—._.-F"_'._._._,.,-F
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Immabilized Enzyvmes: An Intreduction and Applications in” Biotechnolngy, Mickael 1. Trevan,
John Wikey,

Enzymatic Reaction Mechaniam, €. Walsh, W4, Freeman,

Enevmatic Strocture and Mechanism, 'W.IL Freeman,

Supramolecular Chemistry. IM. Lebn, VCH:

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

L. Analysis of the given sample (OresiBoth Qualirative and Quantitarive Dolomise, Pyralisite, Galena.
2l marks

2. Analysis of the gives alloys: Coin, Gunmetal, Brass and Bronee. 20 marks

3. Preparations

Prepacation of selected inorganic compounds;

() VIO {acac )

(iTI0 (CgHaNO ) 2H:0

10 Jows-K O a0 s {Ha0s 120 marks

(v pal O M H: L (STUN L)

(viMn {acac) )

(VbR Fe{C )] 3H:0

(vindo [(NH; k] Ch

(viil)[Cu (en); (HAO)] Ty

(i) [Co{ PyiCh]

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

And their characterization by following technigues

iy Elemental analysis

it} Molar comductance values
iii} LR Spectral interpreation
¥} Thermal snalysis

Vi LUV-Wisible Specint

4.Viva 1 mearks
-
5. Recorid 10 marks

Specialization Organic Chemistry
(1 Reagents in Organic Synthesis and Organometallics (CHC304)

Determinativn of Heaction Mechanism

Classification, rale constants and life times of reactive energy States-determination of rate
constants of reactions. Fffect of light intensity on: the rate of photochemical reaciions. 'I'}Tu,:s al
photochemical reactions. photo-dissociation. gas-phase photolysis.

Uidation: Reduction and Reaction

Introducting. Dhifferent axidative processes. Hvdrocarbons-alkenes, un}rnat'in rings, saturated C-H
groups { setivated Sunactivared). Aleohols, dials, aldehydes, ketones, ketals and carbosylic acids,
Amines, hydmzines and sulphides. Oxidation with ruthenium tetracxide. iodobenzenediacerare and
thallivem { 11} niteate.

Tntroduction. Different reductive processes.

Reduction of hydrocarbons- alkenes, alkynes and aromatic rings.

Reduetion of carbonyl compounds {aldefrydes, ketimes, acids and their derivatives) Epoxides.
Reduction of nitro, nitroso, 2zo and oxime groups,
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Hvdrogenohysis

Organometellics in Synthesis:

Principle. preparations. properties and applications of the following m organic synihesis:
Group | and 1E metal organic compounds Li, Mg, He and Zn compounds,
Transitton:metals: Pd, Ni, Fe, T, Cu, Rh and Ct compounds; Other elements 5, Si and B
componds

Metallocenes, Nonbenzennid Aromatics and Polycyelic Aromatic Compounids;
Gieneral considerations, synthesis and reactions of some represemative compoinds

Books suggested

L. Medem Synthetic Reactions, H.O. House, W.A: Benpammn:

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

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

4. Principles of Oreanic Synthesis, ROC. Nomman and JM. Coxon, Biackie Academic - &

Professional

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

6, Rodd s Chemistry of Carbon Compounds, Ed. 5. Coffey, Elsevier.

7. W, Carruthers, Some Modern Methods of Clrzanic Symhesiz. Cambridges Liniv, Preas,

#. ). Fuhrhop and (. Penzillin.Organic Synrhesiz- Concept, Methods and Starting Materials
Verlage VUH.

(I1) Spectroscopy (CHC302)

Photo-Electron Spectroscopy (PES) and Fluorometry . Phophometry

Photoclectric effect, Principle of PES. lonization process, Koopmarn's Theorem. Photoelectron
spectra of simple miolecules, ESCA. Chemical information rom ESCA. Applicalions:

Principles. Factors affecting fluorescence and phosphorescence. Totsl Luminestence spectroscopy.
Applications.

Muclear Quadrupole Resonance (NQR)
Ouadrupale nuclel. Quadropole moment. Principle of NOR. Spliming of NOR spectm.
Instromentation,

Mosshawer Spectroscopy
Principle of Mussbaver technique. Parameters in Maossbauer spectroseopy. |nstrumentation.
Applocations.

Optical Rotatory Dispersion (ORD) and Cirenlar Dichroism (CD)
Principles of ORD and CT1. Cotton effect. Octant rule for ketones, Applications

Books Suggested:

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

Structural Methods in Inorganic Chemistry, E.A.Y. Ebsworth; 12.W H. Rankin and &
Cradock, ELBS.

Infrared and Ramen Spectra: Inorganic end Coordinstion Compounds. K Nakamoto,
Woilex

Inorganic Electronic Spectroscapy. A:PB.Lever, Elsevier.

Symmetry and Spectroscopy. K. Veera Reddy, New Age International, 1998,
Instrumental Methods of Analysiz, Willard et al., 7a Edn., CBS Publishers,

(111) {I{rganic Photochemistry(CHC305)
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Rasics of Photochemisztry;

Absarpticn, exgitation, photochemical laws. electronically excited states-life mes, measurements
of the times. Flash' photolvsis: Stopped How techniques. Enerpy dissipation by radiative and non-
radiativie processes. gbsorption spectra, Franck-Condon principle; Photochemical stages- primary
ail secondary processes: Photo physical reschions, Jablonskil - diagram: phetosensitization,
quanium yield und its determination, reactions . of high and low quantum yields with suitable
exarnples. Muorescence, phosphorescence and chemiluminiscence with suitable examples

Photochemistry of Organie Compounds:
Photochemistry of alkenes: cis-trais isomerization, non-vertical energy (tansfer; photochemical
additions; reactions of 13- and | 4-dienes; dimerization.

Photochemistry of Carbonyl Compounds:

Marrish tpe 1 & (1 reactions (eyelic and acvelic) o f-unsaturated Ketones: for-unsaturated
ketones:  eyelohexenones - (conjugated); cvelohexedienons (crmsconjugated & - conjugated);
Paternc-Buchi reactions; phictoredoctions

Photochemistry of Aromatic Compounds:

Isomerisation. skeleta] isomerizations, Dewar and prismanes in isomerisations. Singlel oxypeny
reactions: Photo Fries rearrangemint of ethers and anilides; Barton reaction. Hoffmann-Loefller-
Freviag resction.

Books Suggested:

Fundamentals of Photochemistry, K. Rohagi-Mukherji, Mew Age International
Essentials of Molecular Pholochemistry, A, Gilberr and J. Baggon, Blackwell Scientifis
Publication

Mualecular Photochemistry, N.J, Turmo, WA, Benjamin

lntroduciory Photochemistry, A. Cox and T, Camp. MeGraw Hill

Phorochemistry, B P Kundathand AL Gilbert Thomson Melson

. Organic Photochemistry, J. Coxon and B. Hallon, Cambridge University Bess.

W. M. Horsponl, Aspects of Organic Photochemistry, Academic Press.
IV (i) Chemistry of Biological System I (Bioorganic (CHE303)

introduction and historical perspective, chemical and biological catalysis, remarkable properties of
enzvines like catalytic power, specificiv and regulation. Nomenclalure and classification,
extraction and purification. Fischer's Jock and key and Koshland™s induced [t hypothesis, concept
il lentifieation of active site by'the use-of inhibitérs, affinity labeling and enryme modification
by site-directed mutagenesis. Enzyme kinetics. Michaelis - Menten and Lineweaver-Burk plots.
reversible and irreversible inhibition.

Mechanism of Enzyme Action and Kinds of Reactions Catalysed by Enzymes

Teansilion-state theory, orientation and steric effect. acid-base catalysis, covalent catalvsis, strain
or distortion;  Examples of some typical enzyme mechanisms for chymotrypsin, ribonuclease,
vanryme and carboxypeptidase A

Nucleophille displacement on & phosphoms: afom, mulriple displacement reactions and the
coupling off ATP cleavage to endergonic processes. Transfier of sulphate, addition and elimination
reactions. ennlic intermediates in isomerization reactlons. e-cleavage snd condensation, some
isumerization and rearranpement reactions. Enigvme catalyeed carhoxyvlation and decarboxyiation.

Enzyme Models and Co-Enzyme Chemistry

s

N



Host-guest chomistry, chiral recognition and catudysis, muolecular recopnition,  molécular
asymmetry and prochirality. Biomimetic chemistry, crown cthers, cryplales. Cvclodextrins,
cyelodestrin- hased enpyme models, calixarenes, jonuphores, micelles, svothetic' enzvimes or
FYRZVIES-

Cotacrors as derived frome vitamins. cosinzvmes, prosthetic groups. apocnzymes: Structure and
biological funcnons of coenzvme A, thiamine pyrophosphase, pyridoxal phosphate, NAD=+,
NADM. FMN, FAD, lipoic acid. vitamin BiZ. Mechanisms of reactions carsbveed by the above
cufaciors

4. Applications of Enzymes
|sirge-scale production and purification of enzymes, technigues and methods of immaobilization of
enzymas, effect of immabilization on enzvme activity, application of immobilized enzvmes, use of
enzymes in food and deink industry-brewing aid cheesé-making. svrups from corn starch, enzvines
as tarpets for drog design. Clindcal uses of sngvmes. enzyvme thesapy. énzvimes and recombinait
DA technology.

BOOKS SUGGESTED

5. PLS. Kalsi. Bioorganic, Bicinorganic-and Supramolecular Chemistry. New Age International..

fi. Undersianding Eneymes. Trevor Palmer, Prentice Hall.

7. Enmyme Chemistry: Impact and Applications, Ed. Callims 1 Sucking, Chapman and Hall,

8. Enzyvmes Mechanism Ed. M.1, Page and A. Williams, Roval Sociery of Chemistry

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

13, [ Benteni, H.B, Gray, 5.J. Lippaed and 1.5. Valentine Bioinorganic Chemistry, University Science
Baouks

14, Immobilized Enzymes: An Introducton and Applications i Biotechnology, Muchde] Do Trevan,
Jolin Wiley.

5. Enevmatic Reaction Mechanism, C. Walsh. W H, Freeman,

16, Engymatic Structure and Mechanism, W.H, Freeman;

17, Supramalecular Chemistn, LM, Lehn, VCH.

-
IV{ii)Chemistry of Natural Products (CHE304)

1. Terpenoids snd Carotenuvids
Clasification. veourrence, isolation, peneral methods of structure determination. UV [R. NMR
amd Muss Specira Blosynthesis and svnthesis of citral, geraniol,  -lerpineol. menthil, famesal,
zinpiberene. santonine, longifolene. phytol, ahietic acid, “-carotene and vitamin A.

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

2. Steroids _
Oleeurrence, phvsiological agtion, basic skeleron, sterecchemisiny, smucture determinatian of
cholesterol by degradation experiments, synihesis and bioswnithesis of chodesterol, bile acids, and
rosterone. festosterone, estrone; profestrone. Cortisons.

A Alkaloids
Oeourrence, isalation, physifogical action, general method stroctune elogidibon, degradation,
olassificarion based on mitrogen heterocvelic ring structure, stereochemistry, svnthesiz and
biosvnthesis of ephedrine. coniine, Nicotise. atropiite. quining. morphine. chiofoguin -and prima
guin uses of sirvehning brucin et in arginic synthesis.

4. Vitamins

b
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Ocourrence, deficiency,, physiclogical effects and symthesis of B compliex, E and K
Chemotherapy: Sulpha drugs, antibiotics Cell wall biosynthesis, inhibitors. [ -lactam rings
svnthesis of penicillin G. V, ampicillin. amoxycillin, chloramphenicel, cephalosporin, letraevilin
and streptomyein. Postaglanding Biosynthesis, Svnthesis of PGE2 and PGF22.

Books Suggesied
1. Natoral Prodirets: Chemistry and Biolosical Sipnificance, J'Maun, RS, Devidson, J.B. Tlobbs,
D.¥, Banthrope and 1 B, Harborme, Longman, Exsex.

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

3, Steregselective Synthesis: A Practical Approach, M. Nogradi, VUH

4. Ruodds Chemistry of Carbon Compounds. Ed. 5. Coffey, Elsevier.

5. Chemisiry. Biotogical and Phamnacological Propertics of Medivingl Plants from the mencas, Ed.
Rurt. Hostettmana, M.P. Guptdand A. Marston, Harwood Academic Publishers.

6, Introduction to Mlavoneids, B A, Behm, Harwood Academic Publishers.,

7. Wew Trends m Nawral product Chemistry, Afta-ur-Rahman and M.1 Chaodhary, Harwood

Academic Publishers

(V) Lab Course (Organic) SEM 111 (OCHC30P) (2%6 hours)
1. Qualitative Analysis
sepuralion, purification and identification of the components of a mixture of three creanic compounds
{ihree solids of two lguids and eng solid, twio solids and: ene liguid), wsing TLC for checking the
purity of the separated compounds. Preparation of derivatives and spectral analvsis.

2. Multi-step Synthesis of Organic Compounds
The exercise should ilustrate the use of organic reagents and may involvie purification of the produets
by chiromatographic techniques. 230 marks

3. Phutochemical conversions

Benzophenone to Benzpinacol tn Benzpinacolons

Beckmann rearrangement: Benzanilide from berzens R
Henzene 1o Beprophenone 1o Benzophenone oxime to Benzanilide )
Benzilic aoid rearrangement: Benzilic soid Trom henzoain

Benzioin o Benzil to Benzilic acid

4. Enzymatic Synthesis

Enrymutic reduction: Reduction of ethyl acetoacetate using Baker™s veast to vield enafitiomeris
excessof § (=) ethy b-3-hvdroxybutancate and determine its optical purity.

Biosynthesis of ethano] from sucrose

5 ¥iva 10 marks

6. Record 10 marks

Specialization Physical Chemistry

(I} Advanced Quantum Chemistry (CHC306)

1. Theoretical and Computational {(optional) Tréatment of Atoms and Molecules, Hlartree-Fock
Theory
Review of the principles of quanmm mechanics. Borm-Oppenheimer approximation. Slater-
Condon rules. Hartree-Fock equation. Koopmans and Brilleun theories. Roathan equation,
Canssiun basis sets.

2. Configuration Interaction and MC-SCF
Inoduction 1o Cl: [ull and truncated C1 theores: Size consisiency, Introductory meatment of
couphed cluster and MC-SCF mathods

3. Semi-Empirical Theories :

W rage ('}w_j‘_/’ ;_b_‘*;
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A review of the Huckel, EHT and PP meatments, 10 approximarion. Detgiled treatment of
N and NDO theories. A discussion of electronic encrgies and propertics,

Densiry Functinnal Theory

Derjyvation of ]-thq:ph:rg—l{nhn theorem, Kohn-Sham, formuolation, W- and V- representahilivies:
review of the performance of the exisiing Iocal (cg. Slater Xa and other methods) zand non-focal
functionals, reatment of chemical concepes with the density functinnal theony.

Books Suggested
Modern Quantum Chemistry, N.S. Ostlund and -a. Seabo, MeGraw Hill,

- Methods of Moleeular Quantm Mechanics, R, Moweeny and B.T. Sincliffe, Academic Press

Diensity' Functional Theory of Atoms and Molecules, B.G. Parr and W, Yang, Chuford,
Exploring Chemisty with Electron Structure Meéthods, | B, Foresman and e, Frish, Gousdian lic.
Semi-empirical MO Theorv, 1, Pople and D.L. Beveridge.

(I1) Spectroscopy (CHC302)

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

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

Muclear CQuadrupole Hesonance (N(R)
Qimdrupole muclei. Quadrupole moment. Principle of NOR. Spliming of NOR spectra
Inslrumentation

—_—

Muossbauer Spectroscopy
Principle of Mossbaver technijue. Parameters in Mossbiwer spectroscopy. Instruomentatiin.
Applocarions:

Oiptical Rotatary Dispersion (ORD) and Circular Dichroism (CI)
Prmciples of OR D and O, Coton effiect. Oorant nile for ketones. Applicitions.

Books Suggested:

Physival Methods for Chemistrv, R.S. Drago, Sannders Company, -
Structural Methods i Inorganic Chemistry, E-AV, Ebsworth, D.W.H. Bankin and 5.
Cradock. ELBS,

Infrared and Raman Spevira: [norpanic and Coordination Compoinds, K. Nakamato,
Wiliey.

Inorganic Flectronic Spoctroscopy, A BB, Lever, Blsevier,

Symmetry and Spectroscopy, K. Veera Reddy, New Age International, 199%.
instrumental Methods of Analysis, Willard et al., Tw Edn., CBS Publishers.

(T  Analytical Chemistry(CHC307)

Introdnction .
Role of analytical chemistry, Classification of analytical methods-classical and instrumental,
Tvpes of mstrumental analysis. Seledling an analyties! method. Neatnsss and cleanliness,
Laboratory operations and practices. Analytical balance. Techniques of weighing. emors,
Volumetric glassware-cleaning and calibration of glassware. Sample préparations-dissolition s
decompositions, Uravimetric technigues, Selecting and handling of reagents. Laboratory
notebpois, Satery in the analviical laboratory,

njrage (_B__J‘J_/ }‘“‘7
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Frrors
Determinate and indeterminate errors, minimization of determingte ervors, random: distribotion of
indetermingte errors.

Siatistical data analysis

Accuracy snd precision, significant fpures and computations, mean and standard deviation,
distribution’ of manidom errors: reliability of resultz; confidence intgrval, comparizon of results,
comparizen of means ¢f two samples, paired t-test. number of replicate determinations and its uge.
correlation and regression, linear regression, analysis of variance: refection of dars.

Application of Analytical Chemistry
Application of analytical chemistry in the study of water and soll pollitions. analysis of fuel. body
flunids and drugs

Books Sugpested:

L Analytical Chemistry, G.I} Chrastian, J. Wiley.

2. Fundamemals of Anabvtical Chemistry. DA, Skoog, D.M. West and F.), Holler, W B,
Saundeis.

3. Analviical Chemistry-Frinciples, TH. Kennedv, W.B. Saunders. )

4. Analytical Chemisiny-Principles and Technigues, L., Hargis. Prentice Hall,

3. Principles of Instrumental Analysts, DA, Skoog and 1L, Loary, W.B. Saunders,

6. Quanittative Analysis, R.A. Day, Ir.and AL Underwood, Prentice Hall,

7. Environmental Solution Analysis, S.M. Khopkar, Wiley Castern.

8. Basic Concepts of Analytical Chemistry, $.M. Khopkar, Wiley Eastern,

9, Handbook of Instrumental Techniques for Analyrical Chemistry, F, Setthe, Premice
Hail,

IV{(i)Chemistry of Biological System I (Biophysical)(CHE305)
Binlogical Cell and its Constitnents, Cell Membrane and Transport of lons
Biological cell, structure and functions of proleins. Engymes, DNA and RNA in living systems.
Helix coil rransition. Strocture and functions of cell membrane. lopstraEpon throngh' cell
membrane

Bivenergetivs and Statistical Mechanisin in Blopolymers

Standard free energy chunge i biological reactions. Exergonic, endergonic. Hydrolysis of ATP.
Synthesis of ATP from ADP

Chain configration of macromolecules. Suwtistical  distribution.  Fnd-to-end  dimensions.
Calculution of average dimensions for various chain structures, Polypeptide and protem structures,
Imtroduction ta protein folding problem.

Biopolymer Intevactions, Thermodynamics of Biopolymer Solutions

Forces involved in biopalymer miteractions. Electrostatic charge and molecular expansion,
hydrophobic forces, dispersion force intersctions, Multiple squilibria and vanous types of hinding
processes in binlogical svstems Thermodynamics of hiopolymer solutions, osmotic pressure,
menibrane equilibrivm, muscular contraction and encergy generation in mechanochemical svsteni

Biopotymers and their Molecular Welghts

Evaluation of size, shape, molecolar weight and extent of hydration of biopolvmers by various
experimental techniques.  Sedimentation equilibrivm, hydrodimamic methods, diffusion,
sedimentation velocity. viscosity, electrophoresis and rotational motions:
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1V (ii) Nuclear Chemistry (CHE306)

Aromic Nueleus and Nuelear Models
Basics of atomic strucmre. O lassification of auclides. Nuclear stabiliny, Mechanical effects due
orbiting wnd spinning nucleons. Magnetic guanium number. Tolal mapnetic nuolear quantom
number. NMR. Mosshaser effect. Parity. Quarks and Gluoms.
Shell model. Liguid drop model. Fermi gas mode). Coilective model. Optical model.
Radinacrivity and Noclear reactions
Radicactive decay, Kineties. Alpha. beta decay. Muclear deexcitation, Artificial radinactivity,
Bethe's motation. Twpes Reaction cross-section. Compound nucleus theory, Photonuclear
reactions. Thermonuclear reactions: Nucléar Fission. [ssion energy, cross-seition and threshold.
Meutron evaporation and spallation
Detectinn and Measorement of Activity
Electrometer. fonmzation chamber, Electron pulse coumer. Scintillaton detecior. Semiconductors
detectors. Thermeluminescence and newmron detector.
Radintion Chemistry
Interaction of radiztion with matter. Interaction of neutrons and gamma radistions with. natter,
Units. Dosimetry. Radiolysis. Radiochemical and radiometric analysis in chemistry,
Book Suggested:
l. Essential of nuclear chemisty bv Ho], Ammikal (Wiley Publication)
2. Morden nuclear chemistry by Walter Loveland and Water . Loveland (Wiley

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

(IV) Lab Course (Physical) SEM 111({6%2 hours)
L. (a) Determination of transport mambiet.
(hiDetermination of liguid juncrion potential,
{e)Determination of the charge on colloidal pamcle.
{d1Determination of partial molar volame of solute,
el Determination of CMC of surfaciams
() Determination ol solubility of sparingly soluble salts by the following methods:
Elegtnical Conductivity or EM.F
. ta)Beer’s law verification. 3x20 marks
{h) Decomposition of petential determination.
{¢)Validity of Freundlich’s adsorption isotherm,
{di¥iszociation constants of polvbasic acids,
3. Study of complex lormation by the following miethods and determination of stability
constant wherever practicable:
{z). Cryoscopic
{b). Elegtrical Methods.

I

(c). EM.F.

4. Polarography.

5 ¥Yiva 101 marks
6 Recond 10 marks

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

II'V-Visihle Spectroscopy

Electronic states in comphexes. Selection rules. Chreel Disgram. Elecironic spectrom of inoreanic



% Speciroscopy
Vibrational frequencics of metal carbonyls, aitrosyvls and ‘phosphine derivatives. Effect of
substimition and conjugation. TR spevtrum of other inoreanic compounds.
DifTraction methods

L X-Ray Diffraction
Miller indices. Laue method. Brage method. Debve-Schemer method of X-ray structural analdysis
of ervswls, index refledtions, identification of vnit cells from: systematic absences in dilffrection
pattern. Structure- of ‘simple lattices and: X-ray intensities, structure factor and its relation to
mitensity and electron density, phise problem. Desoription of the procedimre for an X-ray structurc
analysis, absolute configumation of molecules, Ramchandran diagram

1. Electron Diffraction
Seallering inteasily vs! staltering angle, Wire equation, measurement technigue, clucidation of
structure of simple was phase molecules. Low enerpy electron diffraction and strocture of sirfaces.

1. Mewron Diffraction
Scamerng of seutrons by solids and liquids. magnetic scamering. measuring techmigues.

Elocidarion of structure of nmagneticalby ordered unit cell,

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

Books Suggested

. Physical Method for Chemmisiry, B.S. Drage. Ssunders Company,

)

Spruetural Method in Tnoroani Chemistry, E AV, Fheworth, DLW H. Rankin and %, Cradock,
ELBS

. NMR, NOR: EPR and Mossbauer Spectroscopy in Invrpanic Chemisiry, ROV, Parish, FEliis

Horwood. Practicel NMR Spectroscopy, M_L. Martin. 1.1, Delpeach and G1. Martin, Hevden.
Spectrometric [dentification of Organic Compounds, KM, Silversicin, IL"( Bassker and T.C.
Monrill, John Wilew.

Introdduction to NMR Spectroscopy, R.J. Ahraham, J. Fisher and P. Loftus, Wiley,

Spectroscopic Methods in Organic Chemistry, DUH. Williams, L Floming. Tata McGraw-Hill.
Introaduction to Spestroscopy, DAL, Pavia, GM. Lampman, (.5 Krte. Thompsan Asia Pyt

Lt Singapore.
Electronic spectroscopy, DUN. Sathvanamyan; Universities Press,
Interpretation of Mass Spectra, FoW. McLalTerty. Universily Sciende Books,Califormia

(1)  Photo Inorganic Chemistry (CHC402)
Basics of Photochemistry and Photochemical Reactions
Absorption, excitation, photochemical laws. electronically excited states-life mnes, measurements
of the times. Flash photolysic. stopped flow echnigees. Energy dissipation: by radiative and non-
radiative processes, absomption spectra. Frenck-Condon principle, pholochemical stages- peimary
and socondary processes,
Interaction of electromagnetic radiation with matter, types of excitations, fate of excited molecule,
quantum Yield, transfer of excitation energy, actinometry. Singlet malecular OXVEEN TERCLIONS,
Photochemical formation of smog. Photo-degradation of polymers. Photochemistry of vision,
Fxacited States of Metal Complexes and Ligand Ficld Photochemistry:
Stucture, dipole moment. ‘acid-base strengths, redctivity. Photochemical Kinetics-calenlation off
rates of radiative processes. Biomolécolar dedctivaion-guenching. Excited stules of metal
complexes: comparison with organic compounds. electronically excited stares of metal complexes.
Charge-tmansfer speetra, charpe transter excitations, methods for obaining charge-transfer spectra.
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Photosshsitution, photooxidation and photoreduction, |abifity and selectivity, zero vibrational
levels of ground state and excited state, energy content of excited state, zero-zero spectroscopic
energy, development of the equations for redox potentials of the excited states.

Redon Reacitons by Excited Metal Complexes:

Enérgy transfer under conditicns of weak mieraction and strong interactbonexciplex formation;
conditions of the excied stules [o0be oselul a5 redion reactants, excited electron transfer. meta]
complexes  as  atractive - candidmes  (2.2%-bipyricine and |, (-phenenthroline  complexes).
illustration of redocing and oxwdizing character of Enl+hipyndal complex {comparison  with
[Felhipy)31): role of spinorbit coupling-lite fme of these compleses. Application of redex
processes of electronically excited states for catalytic purpose, transformation of low energy
reactants into high enerpy products. chemicul energy into light.

Metul Complex Sensitizers and Determination of Reaction Mechanism :

Metal complex sensitizer. electron relay, metaf colloid system, semiconductor supporied metal or
oxide syitems, water photolvsis, mirogen” fixation and coarbon dioxide reducfion. Classification,
raty constants and 1ife times of reactive energy states-detarmination of rate constants of reactions.
Effects of lighe intensity on the rate of photochemical reactions. Types of phatochemical reactions;
photo-dissociation; gas-phase photolysis:

Books Suggested:

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

Progress in Inorganic Chemistoy, vol, 30, ed. 5.0, Lippard, Wiley.

Co-ordimation Chem. Revs, 1975 15, 321; 1981, vol. 30, 121, F31: 1000, 97,313,
Phowwchemistry. of Co-erdinanon Compounds, V. Balzari and V. Carassiti, Academie Press;
Elements of Inorganic Photochamistry, G.). Ferrandi, Wiley.

Fundamentals of Photochemistry, KK, Rohtagi-Mukheril, Wilev-Eastem.

Essemtizls of Molecular Photochemistry, A Gilberr and J. Bagpott, Blackwell Scientific
Puhlication,

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

Introductery Photochemisiny, &. Cox -

(IIT) Inorgamic Polymers (CHC403)

Introduction of Inorganic Polymers:

Importence of polvmers, basic concepts; monomers, repeat units. depree of palvinesization. Linear. .

branched ‘and network polymers. Classification’ of polymers, polvmerization: condensation,

addition. radical chain-ionic and coeordination and co-polvmerization. Pelvmerization conditions

end ‘polvmer reactions Kinetics: of polvmerization. Stererochemistrs  and  mechanism ol

pelymerization. Polymerization: in homogeneoss and heterogensous systems. Comparison with

orpanic polvmers.

Polymer Characterization:

Palydispersion, average maolecular weight concept: number average, weight avernge and viscosity

average molecular weights: Pohvdispersity and molecular weight distribution. The practical

significance of molecular weight. Measurement of molecular weight: end-group, viscosity. light

scantering, osmotic and ulscentrifugation methods. Anslysis and testing of polvmers, chemical

analysis of polymers, spectroscopic methods, Xeray diffraction study, Microscopy, Thermal

umalysis dnd physical testing- tensile strength Fatigue impact Tear resistance. Hardpess and

ahrasion resistance,

Structure, Properticsand Polyvmer Processing

Morphology:and order in crystalfine polymers-configurations of polymer chains: Crystal structures.

of polymers. Morphology of erystalline pobamers, strain-induced morphologs, crystallization and

melting. Polymer structure and physical properties-crystalling melting point{TM): melling points
i
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of homogeneous series, effect of chain, flexibiliv and other steric thetors, ertropy and heat of
fusion. The glass transition temperature] Tg), relationship between Tm and Te, effects of malecular
weight, dituents, chemical structure, ‘chain topalopy, branching and cross linking. Property
requiremients and polymer wtilization.

Plastics; clastomers and {ibres: Compoanding, Provessing technigues: calendering, die casting,
rolational casting. film casting, injection moulding, extrusion moudling, thermeforming: fomming,
retnforemg and fihre spinning.

Boron Based Polymers, Silicon Based Polymers. Phosphorous Based Polymers and
Coordination Polvmers:

Borazine, substituted borazines, boron minde.  Boron-oxygen-silicon and  bomon-oxygen-
phosphomus pobymers,. Plinhedralborane anions. Silice, feldspars and  ulramannes, silicongs,
silicane fluids, silicone rubbers, silicone greases, sihcone resins: and meiallosifoxcanes. Silicon-
mitrigen  poiymers and  silarcnes. Metaphosphates, polyphosphates, cross-linked phosphares.
Plicsphonstrilic halides and velated polymers, Phosphorons-sulphur polymers. Factors affecting
formation of coordination polymers. Types of coordination polymers. Metal halides Mesal
pseudohalides, meral alkoxides, metal carboyvimes and mewml chelates

Books Suggested

Texthook of Falymer Science, F.W, Rillmever Jr, Wilev.

Polvmer Science, V.R. Gowariker, N.V. Viswanathan and J. Sresdhar, Wilev-Fastem.
Functional Monomers snd Polvmers, K- Takemoto, ¥ inaki and R.M. Ottanbrite,
Contermnporary Polymer Chemistry, H.B. Aleock and F.W, Lambe, Prentice Hall.
Physics and Chemistry of Polymers, LM.G, Cowie, Blackie Academic and Professional.

. E.W, Bilimever Ir, Text Book of Polviner Science, Wiley,

M.H. Ry, Inorganic Palymers. Agademic Press, M. York,
JM. Lehm, Supramalecular Chemastry, VCH

IV {i) Nuclear Chemistry (CHE306)

. Atonile Muclens and Nuclear Models

Basics of atomic structure. Classification of nuclides. Nuclesr stabilitv. Mechanical effects doe m
arhiting and spimming noclesns. Magnetic gquuantum number. Total magnetic. nuelear guanmum
mumber. NMR. Mossbaver etfect. Parity. Quarks and Gluons.

Shell model, Liguid drop madel. Fermi gas model. Collective model. Optical model.
Radiosctivity and Nuclear reactions
Radioactive decay. Kinetics, Alphs, beta decay, Nuclear deexcitation. Artificial radivactivity.
Bethe's  notetion. Types. Resction cross-section Compound ducleus theory. Photonuclear
reactions. Thermonuclear reactions. Nuclear Fission. fission eneipy. crosssecton and threshold.
Neuwtron-evaporation and spallation.

Detection and Meassurement of Activity

Electrometer. lonization chamber. Electron pulse coumier. Sciniillation detector. Semiconductors
detectors. Thermoluminesuence und nentron deteeror,

Radiation Chemistry

Interaciion of radiation with mater, Interaction of neutrons and ganuma rodistions with malter.
Units. Dosimetry. 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)

@.l-_/
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(IV) Environmental Chemistry(CHE401)

1. Imtroduction to Environmental Chemistry and Deseription of Atmosphere

3!

Concept and scope of environmental chemistry, Environmental terminology and nomenelatures
Environmental segments. The natural oyveles of environment { Hvdrological, Oxvgen, Nitrogen),
Atmosphare, envircnmental segments, composition of the ammosphere. earth’s mdiation balance,
particulates. wons and eadicals and their formation, chemical and photecheimical reactions in' the
armesphens ar pollation. oxides of CN.5 and ‘their effects, acid-rain, smog formation. Green
house effects (global warmung and ozone depleton, air pollunion comtrols and  mtroducton to
snaiytival methods lor monitorimg air pollution,

Hydrosphere and Lithosphere:

Chemical composition: af water bodies-lakes, streams, nvers. ses eto; hydrologeal  eycle;
complexshion o patural - end - waste water and microbially mediated redox reactions. Water
paltution-inorganic, organic. pesticides, Industrial and radivactive materials: oil spills and oil
pollutants, ‘eutrophication, acid-mine drainage, waste waler Ueatment. domestic waste
waten agrobic and anaerobic freatment). and indusirial waste water treatment.

Intrganic and organic components il soil. acid-bage and jon-exchange reactions i soil, micre and
macro nutrients: nitrogen pathways and WPK in soil.

Water quality parameters and standards:
Anaiytical methods for measurmg [0, BOD, COD, fuoride: oils and greass and metals (As. Cd,
Hg. Pb, ZnCu.Cr), Biochemmcal effcers of As, (Cd, He, Pb, Uy, CN -and pesticides

Air Pollution and Water Pollution:
Particulates, serpsgls, S0x, NOx, COx and bydeocarbon. thm‘hmmm! smog, mir-guafity
srandards, -

Buoks sugzested

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

. Enyironmental Chemistry. Sharma and Kaor, Krishna Publishers

. Esvvironmental Chemistry, AK. De, Wiley Eastern '

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

: Standard Method of Chemical Analyeis, T 1 Welcher Vol, 11, ¥an Nostrandl Reinhold Co:
. Envirommental Toxicalogy, Ed, J. Rose. Gordon and Breach Seience Publicition,

. Eternental Amalyvsis of Airborne Particles, Ed. 8. l_andshurgﬂr amd M. f‘mau:h'rrmn Ciordon
And Breach Science Publlcation

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

e = o

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

L. Spectrophotometric Determilnations

{a). Manganese/chiromium/vanadium in steel sample.

(b Mickle'malybdenumongsten/vanadium/vranium by extractive Spectrophotometric method.
{t). Flgoride/mitrite’phosphate.

{d). Tren-phenanthroiine complex: Job's Method of continuous variation.

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

(1. Copper-ethylene diamine complex: Slu:pe —rutio methad,

2. Flame Photometric Determinations

{a). Sodium and Potassinm when present together

(b Lithinm!/Calcium/bariumistrontium, A2 imarks
{e) Cadmivem and magnesiiuom Tn lap waler

A, Nephelometrie Determinations . \“\1}

2 |nags




{a ). Sulphate

{h), Phosphate

{c). Silver

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

(). Cadmiium and Zinc.

(b}, Silver, Lead and Mercury.

i) Nickel. Magnesium, Cobalt and Zing,

3: Viva 10 marks
&, Record 1) marks

il

L B

Specialization Organic Chemistry
Organic Synthesis (CHC304)
Ll

Disconnection Approach

An introduction to synthons and sinthetic eguivalents disconnsction approsch, fonctional
gronp
interconyersions, the importance. of order of events i orgamc synthesis. one groop C-X and two
grotp C-X disconnections, chemoselectivity, reversal of palarity, cyclisation reactions and amine
synilesis.

One Group and Two Group C-C Disconnections

Algohols and carhonyl compounds regioselectivity. - Alkene svmhesis; use of acetvlenes and
aliphatic mitro compounds in organic synthesis. Diels-Alder reaction, | 3-difonctional compounds,
iz, frunsaturated carbonyl compounds. control in earbonyi condensations: Micheal addition: and
Robinsom snnelation,

Ring Syuthesis and Protecting Groups -

Hamrated hetercyeies, swrhesis of 3-.4-5- @l 6-memberod rings, aromatic. heterdcvelss
organic synthesis,

Principles of peotection of alcohol, amine, carbonyl and carboxy| groups

Svnthesis of Some Complex molecules

Application of the above in - the synthesis: of following compounds: Camphor, . Longifoling,
Cortisone; Reserpine, Vitamin D, Jevabione, Aphidicolin amd Fredericamysin A,

HBooks Suggested

Modern Synthetic Reactions, H.OF House. WA, Benjarmn.

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

Advanced Organic Chemisuy, Reactions Mechanisms and Structure; J, March, lohn Wiley.
Principles ol Organic Syathesis, RO.C. Norman and LM, Coxon, Blackic Academic &
Profesaional.

Advanced Urganic Chemisity Pari B, F.A. Carey and R.J. Sundberg, Plemun Press

Raodd’s Chemistry of Carbon Compoands, Ed. 8. Coffey, Elsevier

Designing Organie Synthesis, 8. Warren, Wiley. }

Ohrganic Synthesis-Concept. Methods and Starting Materials, J. Fuhrhop and G. Penzillin, Verlag
ViCH

(I  Organic Spectroscopy(CHC405)
UV-Visible Spectroscopy

Electromic transitions 0 organic compounds, Factors affecting absorption maximum and molar
extinction coefficient, Solvent effects, Woodward Fieser rules for conjugated dienes and carbony

L Rt @’L‘ N
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compaunds. LIY-Visible spectrum of alkenes. carbonyl compounds, alechol/phenal. Aromatic
compiumds (chararteristic features):

TR Spectroscopy

Effeet of Hvdrogen Bonding and solvent polarity of IR specirum of organic compounds
Characteristic featres of IR spectrum  of shiphatic/sromatie hydrocarbons, alcohols/phenols;
amines, carbamy| compomids; carboxylic acid and derivetives. Eifect of conjugation on vibrational
frequencies.

Nuclear magnetic resonance

Proton-KME Spectrascopy
Chentcal shift values for protons bonded to carbon (aliphatic, olelinic, aldehydic and aromatic )
and other nucled (aleohols, phenals, carboxylic scids: amines, amides). Chemical exchange. Effects
of deweration. Karplus curve-vaniation of coupling constani with dihedral angle

Carkon-13 NMR Spectroscopy
Charscteristics of CMRB. Chemical shift {alipharic. olefinic, alkyne, aromatic, heteroaromaric and
carbony |l compound). Coupling constants. Advantages and disadvaniages

Floorineg - | 9 NMR Spectroscapy

Characteristic features of T19NMR. Chemical shifts and Coupling constants.

Introduction of DEPT, COSY and 2DNMR spectroscopy.

Mass Spectrometry .

Fragmentation Pamern; lsotopic stadies. Characteristics of Mass spectrum of aliphane, olelmic,
aroinatic, carbony | compounds, alcohals, phenols, carboxylic acids, amines and amides.

Books Suggested

Pavia, Lampman, Kriz and VyvvanSpectroscopy, Books/Cole

P 5. Kalsi Spectroscopy of Crganic Compounds, Wew Ape International Poublishers.

Robert M. Silversiein, Francis X Webster, and D, J, KiemleSpectrometric lentification

of Organic Compounds, John Wiley

M, L Martin, J. ) Defpeach (5. 1. Martmand Heyden,Practical NME Spectroscopy,

Colim &, Banwell and Elame M, MeCash, Fundamentils of Moelecular Spectroscopy. Tuta MoCiraw

Hitl

K. ). Abrvaham, J. Fischer and P, Loftus, Immoduction 1o NMR Specrroscopy, Wiley,

D H. Williams and L. Fleming, Spectroscopic Method in Creganic Chemistry, Tata Mac Graw Hill,

I H. Willard Jr. L. L. Memitt. 1A Deancand Jr F. A Seile CBSPublication Instrumental Method
of Analysis: Seventh Edition,

(I1l) Heterocyelic Compounds (CHC406)

Aromatic and Non-aromatic Heterocyeles

Replacement and Systematic nomenclature (Hantzsch-Widman gyster) for monocyelic, fused and
brideed lieterocveles

General chemical behaviour of aromatic heterocycles,  classification (structural  tvpel,
Heteroaromatic reactivity and automerism in aromatic heterocycles Strain —bond. angle and
torsional strains and their consequences in small ring heterocyeles. Conformation of six-membered
heterocvicles with reference to melecular geometry, barrier to ring inversion, pyramidal inversion
and |.3-diaxial interactions. Srereo-clectronic: effects, aromatic and related effects. Attractive
internctions - hydrogen bonding and intermolecular nucleephilic, electrophilic interactions.

Small Ring and Benzo-Fused Five-Membered Heteroeveles

Thregsmembered and four-membered heterogyeles-synthesiz and reactions of aziridines. oxiranes,
thiiranes, azetidines. oxetanes and thistanes
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4.

Symihesis and redctions inchiding medicinal applications of benmopyrroles, benzofurans and
benenthiophenes

Six-Membered Heterocveles with One, Two or More Hetervatoms

Synthesis and reactions of pyrvlivm salts'énd pyrones and their companizen with pyridinium &
thiopyrylivim, safes and pyridings Synthesis and reactions of gquinolizinmem and  bensopyrylicm
salis. coumarins and chromones. Symthesis and reactions of diazines, triazines, tetrazines and
thiarines

Seven-and Large-Membered Heteroeyeles

Synthesis and reactions of azepines. oxepines, thiepines, diuzepines thiszepines, amcines.

diazocings, diexocines and dithiocines

Books Suggested:

L. Heterocyvelic Chemistry Vaol. & 2, R.R. Gupta. M. Kumarand V. Gupa, Springer Verlag

2. The Chemistey of Heterooveles, T. Eicher and S. Heuptmann, Thisme.

% Heterocyiclic Chémistry, J A Joule, K. Mills and G.F. Smifth, Chapman and Hall.

4. Heteroevclic Chemistry, T.L: Gilehrist, Longman Scietific Technical

3. Contemporary Heterocvelic Chemistry, (LR, Newkome and W, W, Pandler, Wilev-Inter
Secience,

. An intraduction 1o the Heteroeyelic Compounds; RM. Acheson, Tohn Wiley

- Comprehensive Heterocyelic Chemistey, AR Katribeky and CW. Rees, eds. Pergamon

. Mitural Products: Chemistry and Biological Significance, J.Mann, R.S5. Davidson, J.B.
Hobbs. DV Banthrope and J.B. Harborme, Longman, Essex.

9. Organic Chemistry, Yol 2. 1.1 Finar, ELBS.

0. Stereaselective Symthesis: A Practical Approach, M. Nogradi, VCH

30 =0 O

(IV) Medicinal Chemistry (CHE403)
Drug Design
Development of new drugs, provedures Tollowed in drug design, concepts of lead compound and
lead modificalion, concepts of prodrugs -and sofif drugs, stragiure-acti¥iny relationship [SAR)
factors affecting bivactivity, resonance, inductive effect, isesterism. bio-isosterism, spatinl
considerations. Theories of drog activiey: occuparcy theory, rate theory, induced fit theory,
Quantitative strocture: getivity relunionship: History and development of QSAR. Concepis of drug
receptors. Elememary eatmen of drug receptor interactions. Physico-chemical paramcters:
lipophilicity, partition coefficient, clectronic ionization constant, stertc, Shelton and surfisce
activity parsmeters and redox potentials. Free Wilson: analysis. Hansch analysis: relationships
between Free-Wilson and Hansch analysis. LD-50. ED-30 { Mathematical derivitions of cquations
excluded).
Pharmacokinetics
Introduction o drug absorption, disposition, elimination using pharmacokinetics, important
pharmacokinetic pargmeters in defining drug dispasition and In therapeutics. Mention of uses of
pharmacokmetics in drug development process,
Pharmacodvnamics
Imtroduction,  elementary meatment of enzvme stimulation. enzyme nhibidon. sulphonamides,
membrane active drogs, drog metsbolisny. xenobiotic. bistrensformation: significance of drug
mietabolism in medicinal chemisiny,
Antineoplastic Azents and Antibiotics
Introduction, cancer chemotherapy, special problems, role of alkylating agents and antimetubalites
in treatment of cancer. Mention of carcinolytic: amibiotics and mitotic inhibitwes. Symthesis of
mechlotethamine, cvelophosphamide. melphaian, uracil, mustards, and. S-mercaptopurine. Rocent
development in cancer chemotherapy. Hommone and natural products.
Cell wall bogsynthesis inhibitors, [-lactam rings, antibiotics inhibiting protein synthesis. Synthesis
of penicillin €, penicillin V, ampicillin, amoxveillin, chloramphenied). cephalosporing, tetracveling

and srepromyin, \
301 Fase ( Eld N



Books suggested

|. Introduction to Medicinal Chemistry, A. Gringuage, Wiley-VCIL

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

Raobert F. Dorge.

An Introduction w0 Drug Desizm. 5.5, Pandeva and 1R, Dimmock, Noew Age International.

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

. Grpodman and Gilmian's Pharmacological Basis of Therapeutics, McGraw-Hill,

. The Dganic Chenistry of Prug Design and Drug Action. R.B. Silverman. Academic
Press.

Strategies for Orpanic Drug Synthesis and Desipn. D Lednicer, John Wiley.
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IV(ii)Environmental Chemistry(CHE401)
1- Intreduction to Envirmamental Chemistry and Descriprion of Atmosphere

Concept and seope of envirenmental chemistry Environmental terminalogy and nomenclanres.
Envirommnental segments: The natural eveles of environment (Hydrological, Onvgen, Nitrogen)
Atmosphere, crvitonmental segments. composition of the atmosphere; carth’'s radiation halance,
particulates, ions and radicals and their formation, chemical snd phowehemical reactions in the
atmosphere, alr pollution, oxides of CN.S and their effects, acid-rain, smaog formation. Green
house effects (global warming and ozone depletion, sir pollution gontrols and introduction to
anahytical methods Tor monitoring eir pollation.

2-Hydrosphere and Lithosphere:

Chemical composition  of water bodies-lakes, smeams. rivers, sea etc. hydrological cvele,
complexation . natural and waste water and microbially mediated redox. reaclions. Water
pollutiot-inorganic, organic, pesticides, industrial and radioactive materials, oil spills and oil
pollutants; eulrophication, -acid-mine  drainage, wasic waler treatment, domestic waste
waterfaerobic and anserohic trearment), and industrial waste water treatment

Frorganic and arganic components In soil, scid-base and ion-exchange Tﬂﬁ!iﬂﬂiiﬂ =nil, micro and
macre nuteients, nitrogen pathways and NPE m soll. '

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:
Patticulates, sercsols, SOx, NOx, COx and hydrocarbon, Photochemical smop, air-guality
stamdards.

Bonks suggested

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

i Enviraumental Chemistry, Sharma and Kaur, Krishna Piblishers.

. Environmental Chemismy, ALK, De, Wiley Eastern.

. Emvironmental Pollution Analvsiz, S.M. Khopkar, Wiley Eastern.

Standard Method of Chemical Analysis. F.J. Welcher Val, T, Van Mostrand Reinhold Co,
. Environmentil Toxicology, Ed. 1. Rase; Gordon and Breach Science Publication.
Clemental Analysis of Airborne Particles, Ed. S, Landsberger and M. Creatchman, Gordon
And Breach Science Publication

. Environmental Chemistey, C. Baird. W H. Freeman.:
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IV (iii) Project Work /Dissertation (CHE404)
(V) Lab Course (Organic) SEM TV (OCHC40P) (2x6 hours)

1. Spectrascopy |




ldentification of organic campounds by the uuﬁh ol their spectral data (UV, IR, PMR,
CMR & M5) (Compulsory) 20 marks

Z{l} Extraction of Organic Compounds fram Natoral Soorces

Isalation of caffeine from tea leavas.

i lsclation of caseiit frommilk {the students are required to fry: some typical colour reactions of
m proteins). & _
i Isolation of lactose from milk (purity dsugar should be checked by TLC and PC and Rf

wanlue reported),

Y Isolation of nicotine dipicrate from tobacco.
vio lsolation of ginchonine from cinchona bark, 220 marks.
Wil Isolation of piperine from black pepper:

i Lzolation of Iycopene from tomarmes,

X [zolation of Barotene from carmols.
X lsolation of oleic acid from olive ofl (mvalving the préparation of complex with urea and

separition of lnoleic acid).

% Isolation of cugennl from cloves.
xm Isalation of limonene from citros fruits:

{b).Synthesis of heterocyelic compounds

Skraup symthesis: Preparation of quinoling from aniline. Fisher-Indole synthesis: Preparation
af 2-phienyt indale from phenyihydrazine:

(¢).Spectrophotometric (UV/VIS) Estimations

i Amino gcids

il Mroteins

iii. Carbohydrates
. Cholesterod

v, Ascorbic acid
wi. Aspirin

vii. Caffemne

3. Viva 10 marks
4. Record 10 marks

‘I

Specialization Physical Chemistry

ih Advanced Chemical Dynamics{ CHC407)

Thermodynamics

Thermodynamical  properties of Solids! Crystal svimmetrv and  Macroscopic  properties.
Microscopic theory of thermal properties. Contribution of Anharmaonicily. Properties of Complex
Solids and mmperfect solids.

Phase rule; Phase diagram of CO5, H,0 and He. Thermodynamical aspeets of phase transitions,
Liquid-Solid phase diagrams, Eutecties, Incongroent melting. Termary svstems, partlaily miscible
liguids.

Kinetics

Interactions hetween redcting malecules (Quantim mechanical aspeet). Methods of determinations
of rate of fast reaciions: Fluchiations in ¢hemical kinetics. Svmmetry rules,

Eleciron transfer in homopeneous svstems. eole of electron tunnelfling. reorganization ensrgy.
Kinetics of slectrode reactions. Rates of adsorption and desorption:

Liguids

Thermodynamecal - properties of Liguids: Bulk propetties. Relation  betwsen strueture . and
thermodynamic properties of simple Tiquids: Molecular theory af monoatomic figquneds:

Muolecular imieractions 10 hquids, radial distribution, Liquid-surface imerface, surface tension;
eurved surface and capillary action. Thermedynamics of surface lavers, Condensation.

Non-equilibrium phenomena
TransporT parameters in gases, diffusion coefficient, thermal conductiviny, viscosity and effusion



Liguid 1-i-s.c:n5;n}'. Mobilny of ioms, drift speed. mobility and conductivity. Einsiein
relations,
Thermadynamical and statistical view of diffusion

Book Suggested

i Chemical Kinetics and Reaction [hynamics —Upadhysy ;Santosh K. { Springer)

i (hemical Kinstics and Dhnamics — Jeffrey |, Stein Fell™s Books

i, .M Guldberg and P Waage- Studies concerning affinity.

iV, Atking Pand de Paula 1-Physical Chefistry

W, Suainfeld 11 . Francisco ) S, and Hase W1 - Chemical Kinetics and Dynamics ( Prentice -11all)

vi.  Advanced Spectroscopy(CHC408)
L. Molecular Spectroscopy
Anharmionicity, converpende of enerpy levels. Resonance Faman spectioscopy. Coherent antis
Siokes Raman spciroscapy.
LASER, Pulscd LASER, Time-resobved spectoscopy. Examples of LASER. Applications.
Instrumentation of 1R and 1UV-Visibic spectrometors.

1. Magoetic Resonance
Nuglear Overhauser effect. Pulse Sequence, Magnetization vectors, DEPT, Twa-dimeénsional
NME. Solid stare NME.

3. X-Ruy DifTraction
Milter indices, Lane method, Brage merhod, Debye-Scherrer method of X-rav structural analvsis®
af crystals. index reflections, identification of unit velis from svetematic absences in diffraction
pariern. Structure of simple latices  and X-ray intensities, structure factor amd ite relation to
intensity and electron densiny, phase problem. Description of the procedure for an X-rav structure
analysis, absolule confguretion of molecules, Ramchandran diagram. .

4. Electron Diffraction and Newtron Diffraction o
Scaftering - intensity v, scattering angle, Wire equation, measurement technigque, elucidation of
structure of simple pas phuse molecules. Low energy electron diffraction and structure of surfaces,
Scailering of newtrons by solids end ligquids, magnetic scattening, measuring bechniques
Elucidation of strueture of magnetical by ordered unit cell.

Books Suggested

Physical Methed for Chemistry, B.5. Drapo, Sannders Company.

Structural Method in Tnorganic Chemistry. EALY. Ebswaorth. D.W . Rankin and §.

Cradock, ELBS

3, NME,. NQR. EPR and Mossbauer Spectroscopy in Inorganic Chemistry, R.V. Parigh. Ellis

Harwond,

Practical NIMB. Speciroscopy, ML, Martin, 1), Delpéuch and G.J. Martin, Hevden

Spectrometric Identification of Organic Compounds. RM. Silverstein. G.C. Bassler and

T

Morill, John Wiley.

Introduction 1o NMR Spectroscopy. R.J. Abraham, J. Fisher and P. Loftus, Wiley.

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

Solid State Chemistry and its Applications, AR, West, Plenunm.

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

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

e
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11T Solid State Chemistry(CHC409)
Crystalline solids and Sofid preparations
Basice of solids, Crystalline solids. Crvstal systems. Defecis in solids. Methods of orvstallization.
Doping. Intercalation compounds. Depasition methods. Preparation of thin films’ and mnnraia:rcrﬁ.
Advaneced solid materials
Fullerenss. Nanomaterials-definiion-and elassiication. Carbon nanomaterials: Ceramics and thsir
wses: Intercalation c,umpuunds of transition elements..

Solid State Heactions
Creneral principles, experimental procedures; co-precipmation 85 & precursor o solid st
reaciions, kineties of solid state reactions.

Electrical and magnetic properiics of solids

Electricallv conducting solids, Electrical properties of fullerenes and doped Ruillerenes carbon
mancmbes. Mapnetism in inorganic and organic materials. Superconductivity in moergamic and
n}rgaﬂis: compounds. Solids used in reclifiers, ransistors. swilches and sensors.

Books Recommended

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

R_Gi. Mortimer, Physical Chemistryv. 3 Ed. Elsevier. NOIDA, TP,
Salid State Chemistry and fts Applications, A.R. West, Plemim
Solid State Chemistry, D.K. Chakrabarty, New Age International,

IV (i) Chemistry of Materials (CHE405)
Glnsses, Cernmics, Composites and Nanomaterials

Glassy stane; plass formers and glass modifiers, applications: Ceramic struetures, mechanicsl
properties, cliy products. Relraotones; charecterirations, properties and epplications.

Microscopic - composites:  dispersionsstrengthened and . pafticle-reinforced.  firbe-reinlorced
COMPosEs, chro@cupic composites; Nanocrystalline phasze. preparation  procedurss, special
propermies, applications.

Thin Films ,Langmuir-Blodgett Films and Ligoid Crystals _
Preparation wechniques; evaporation'sputienng, chemical processes, MOUVIY, sol-gel e,

Lasgmuiue-Blodgett (1LB) film. growdth technigues, phatolithography, properties and applications
of thin and 1.1 films,

Mesomaerphic ehavior, thermotropic liquid orystals, positional ‘order. bond orientational onder.
nematic - and  smectic mesophases; smectic-nematic  transition and clearing  temperatune-
homemropie, planar cand schligren textures, mwisted pemavics. chiral mematics. molecudar
arrangement in smectic T phases, oprical properties of liquid crvstals: Dieleciric susceptibilioy. and
dielectric comstamts: Lyotropic phases amd their description of ondering in liquid crystals.

fomie Conductors

Types of iomic eonductors. mechaniam of ionic conducrors. interstivial jumps (Frenkel); vacancy
mechanism. diffusion’ saperionic conductors; phase. thansitions and mechanism of conduction in
superionic conductors, examples and applications of ionic ;4{@:’[{:1‘5,
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4. High Te Materials

Detect perovakites, high Tosupercondictivity in clipratés, preparation and characterization of -2~
3.oand 2-1-4 marerials, normal smare properties: anisotropy; emperature dependence of electrical
resistance; optical phonon: modes, supercondocting state: hear capaciny: coherence length. elastic
constants, position lifetines, microwave absorption-pairing and mulligap strecture m high Tc
materials. applications of high Te materzals.

Books Suggested
1. Sclid State Physics. NoW. Asheroft and NI Mermin, Saunders College.

2. Material Science and Engineering. An Intriduction, W.D. Callister, Wiley.

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

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

5, Thermotropic Ligid Crystals;: Ed-, §.W. Gray; John Wiley.

6. Handbook of 1Liguid Crystals, Kelker and Hatz, Chemie Verlag,

7. Inorganic Materials:Recent Advances. Editors D Bahadur ef af Narosa

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

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

Concept and scope of environmental chemistry. Environmenta! rerminotogy and nomenc lamres,
Environmental segments, The natural eveles of environment (Hydrological, Oxveen, Nilrogen).
Almosphere, environmental segments. composition of the mmosphere. earth’s mdistion balanee,
particulares, lons and radicals and their formation, chemical and }'ﬂml-::lg::mj;al reactions in the
atmosphere. air pollution. oxides of C.N.5 and iheir effects. scid-rein. smog formation. Gréen
howse effects (global warming and ozone depletion) ar pollution comirols: and introduction’ 1o
analvtical methods for moniforing air pollution.

Z-Hydrosphere and Lithosphere:

Chemical composition of water bodies-lakes, streams, rivers, sea ete, hydrological owle,
complexation in natirl and  waste water and micrebially - mediated redox reactions. Water
pollution-inorganie, orpanic. pesticides: industrial and radicactive materals. oil spills znd o
polhutants, ewtrophication, acid-mine  deainsge. waste  water trestment,  domestic wasie:
witer{aerobie and snserobic meatment); and indusmrial waste water treamment.

Inorganic and organic components in soil, acid-base and ion-exchange reactions in soil. micno and
maeTe nrieniE, nitrogen pathways and NPK in soil

IWaler guality parameiers and standards:
Analviieal methods for messuring DO, BOD, COD. Aucride, oils and grease and metals (As, Cd,
Hg, Pb. Zn.Cu.Cr), Binchemical effects of As, Cd, Hg Pb, Cr, CM and pesticides.

4=Adr Pollution and Waler Pollution:
Pasticutotes, aeposols, S0x, NOx, COx and hydmocerbon. Photochemical smog. - aim-guality
Stepricdands;

Books suggested
|. Environmenial Chemistry, 5.E. Manahan, Lewis Publishers.

2. Environmental Chemistry, Sharm Kaur, Krishna Publzghers.
h
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1, Envirormental Chemistry, A K. De, Wiley Esstern.

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

3. Standard Method of Chemical Analysis, F.J, Welcher Vol. I, Van Nostrand Reinhold Co

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

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

%, Eovironmental Chemisiry, C. Baird, W H. Freeman.

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

B-Jd

Orrder of reaction by:
{a). lsolation Method.
(b}, Half life period method
ick Integration method 3220 marks
(¢} Temperature coctlicient of a reaction,
{e}Energy of activation of a reartion.
(fiEntropy of a reaction..
3. Delermination of pH by following methods:
{a). Electrical Condnetivity.
(b E.MUF.
{c). Polaropraphy
4. Hvdrolysis of the salts by lollowing methods:
{a), Cryoscopic
{b). Electrical Conductivity.

) EEMLF.
5 Yiva 10 marks
6. Record 10 marks

E|Pr=ge



