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SEMESTER WISE STRUCTURE OF THE M.Sc. (CHEMISTRY) PROGRAMMIE

SEMESTER 1
Qld Code  New Code :_Titlc of Course Credits
MCE MCE 001D Compounds of Different Elements -
0010 -
\CE MCE 002B Reaction Mechanism : Structure and Reactivity 4
2B
MCE MCE 003C Quantum, Surface and Electro Chemistry 4
0038
MCE MCE 004B Methamatics and Computers for Chemists 4
MCE MCE 005A Qualitative and Quantitative Analysis (Practical) | 12
00>A ]
Total Credits = 2_8_]
SEMESTER -1I
Qld Code | New Code Title of Course Credits
MCE MCE 007B Chemistry of Transition Metals 4
0U7B
MCE | MCE 008A Reaction Mechanism : Addition, Elimination and | 4
008A . Pericyclic Reactions
MCE ' MCE 009C Thermo Dynamics and Chemical Kinetics 4
0098 ,
MCE | MCE 010C Applications of Spectroscopy 4
010B |
MCE | MCE 011A Chromatographic Seprations, Organic Synthesis | 12
011A [ and Potentiometric Analysis (Practical)
Total Credits = 28

SEMESTER - 11

Paper MCE 013A is compulsory to all. Morover

consisting three Theory Papers and One Practical in semester I11.

the students should select any one of the Elective group

"0ld Code | New Code Title of Course Credits
' MCE | MCE 013A Green Chemistry 4
C013A |

i' MCE | MCEO0I4A Inorganic Elective I: PHOTOINORGANIC 4
L0144 | CHEMISTRY AND X-RAY DIFFRACTION

MCE | MCE015B Inorganic Elective [I: BIOINORGANIC 4

| 015B CHEMISTRY
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[ MCE [ MCE 016A [ Inorganic Ilective [ ORGANOTRANSITION | 4
| 016A | ) | METAL CHEMISTRY I e
[ MCE I MCE 017A I Spectoophotometrie Analysis (Practical) 12
[ .
017A M |
|. MCE MCE OISA Organie Dlective T ORGANIC SYNTHESIS-I g
LoisA | |
MCE MCE 042A Organie Flective 1 HETEROCY CLIC 1
L0424 | | CHEMISTRY - e
MCE MCE 0201 Oreanice Flective N NATURAL PRODUCTS-] 4
0208 _ |
| MCE MOEF02TA Multi-step Synthesis (Practical) 12
021A | _ - B |
MCE MCE 0224 Physical Elective Ib ELECTROANALYTICAL | 4
L022A _TECHNIQUES
MCE MCE 0234 | Physical Elective [I: ELECTROCHEMISTRY-I 4
0234
MCE MCE 0244 l Physical Elective lIl: CHEMICAL KINETICS-1 | 4
U24A
MCE MCE 0235A Thermodynamical Studies (Practical) 12
234
Total Credits = 28

SEMESTER -1V

A set of three elective theory papers, one Practical and a Minor Project .

Ol New Code

Old Code

| Title of Course

Credits

MCE027A | MCE 027A

Inorganic Elective ;| ORGANOTRANSITION
METAL CHEMISTRY-II

4

MCE 028A | MCE 028A

Inorganic Elective II: INORGANIC
POLYMERS

4

MCE 029B | MCE 029B
|

Inorganic Elective Ill: MINERAL BASED
INDUSTRIAL CHEMISTRY

._1

| MCE 030A
|

MCE 030A

Flame Photometric and Flame Photometric
Determination (Practical)

12

MCE 031A | MCE 031A

Organic Elective [: Disconnection Approach

MCE043A | MCEO43A
|

Advanced Organic Spectroscopy

|
MCE 033C || MCE 033C
|

11

Organic Elective Ill: NATURAL PRODUCTS-

MCE 034A | MCE 034A

Chromatography and Spectroscopy (Practical)

MCE 035A | MCE 035A

Physical Elective || CHEMICAL ANALYSIS

MCE 036A f MCE 036A

Physical Elective II: ELECTRO
CHEMISTRY-II

MCE 037A | MCE 037A

Il

Physical Elective Ill: CHEMICAL KINETICS-

"MCE 038A | MCE 038A

Polarography and Chemical Kinetics (Practical)

|

MCE 041A | MCE 041A

|

Minor Project

Il and will be evaluated in Semseter-1V)

(Which will be done in vacations after Semester-

!

Total Credits =28

l




CREDIT SUNMNMARY

Sem || TUt;“Il
Sem-| sem 1 Sem IV ‘ Credits .'
8 28 ' 28 28 112

Programme Outcomes

I Crine l| Uhinking: Take intormed actions after identifying the assumptions that frame our
wis, cheeking out the degree to which these assumptions are accurate and valid,
feas and decisions (intellectual. organizational, and personal) from different

1 IOORINE a1 O e

']““R':."\';‘ amd activ

P02 Effective Communication: Speak, read. write and listen clearly in person and through
in Fnglish and in one Indian language, and make meaning of the world by

' 2
Jactrome media
vannoan e LHIRRIEL

onnecing people. ideas, books. media and technology:.
Nocial Interaction: Elicit views of others. mediate disagreements and help reach
ronclustons in group settings.

20+ Effective Citizenship: Demonstrate empathetic social concern and equity centred national
ovelopment. and the ability to act with an informed awareness of issues and participate in civic

A (o ﬁ_“_l__" \ olunlec‘fil\g-

LiC UL

P03, Ethies: Recognize different value systems including vour own. understand the moral

mensions of vour decisions, and accept responsibility for them.

POs. Environment and Sustainability: Understand the issues of cnvironmental contexts and

sustainable development.

Saaidaliallic

P07 Self-directed and Life-long Learning: Acquire the ability to engage in independent and
1 learning in the broadest context sociotechnological changes

Programme Specific Qutcomes

PSO 1: To provide specific knowledge of chemistry at advanced level and to develop skill to
understand basic concept of chemistry (Understanding skills)

Fhp

PSO 2: : To educate the students to make them confident and capable of accepting any challenge
in chemnistry and eligibility for developing research skills. (Problem-Solving Skills)

PSO 3: To impart knowledge and understanding of the wider role of chemistry in society for

creating innovative career in research and for higher studies. (Problem solving skills).

PSO 4: To understand professional responsibility and ethics in Chemistry (Intellectual skills).
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SEMESTER -1
M@’E"BQ‘I_D:— Compounds of Different Elements

After the completion of the course, student will be able to understand the:

CO-1: Basics of stereochemistry and bonding in different compounds and reactions. CO-2 The knowledge
of metal- ligand bonding in complexes. CO-3 Preparation, structure, bonding, reactions and applications
of Hydrogen Alkali and Alkaline Earth Metals. CO-4 Preparation, structure and bonding of compounds
of Carbon and Silicon group elements. CO-5 Types of nuclear reactions

Unit-1
Stereochemistry and Bonding in Main group compounds

VSEPR Theory. Walsh diagram. Hybridization including energetic of hybridization. Bent’s rule,
da-pm bond. Some simple reactions of covalently bonded molecules (i) Atomic inversion (ii)
Bery pseudo rotation (iii) Nucleophilic displacement (iv) Free radical mechanism

Unit-11

Metal-Ligand bonding

Valence Bond Theory (VBT), Crystal field theory (CFT) for octahedral, trigonal bipyramidal,
square pyramidal, tetrahedral and square planar complexes. Crystal field stabilization energy
(CFSE), Factor affecting the crystal field parameters, weak and strong field complexes,
spectrochemical series, John-Teller effect. Thermodynamic and related aspects of crystal fields -
lonic radii, heats of ligation, lattice energy, site preference energy. Merits and limitations of
CFT. Molecular orbital theory of octahedral, tetrahedral and square planar complexes. Pi

bonding in bonding in octahedral complexes.

Unit-II1
Hydrogen, Alkali and Alkaline Earth Metals
Classification of hydrides; e-deficient,e-precise & e-rich hydrides. Applications of crown ethers

in extraction of alkali and alkaline earth metals.

Boron compounds
Preparation, structure, bonding, reactions and applications of boranes, carboranes,

metalloboranes, metallocarboranes, borazines.

Noble gases
[solation and properties. Preparation and structure of noble gas compounds

Unit-1V
Compounds of Carbon and Silicon
Fullerenes and their compounds, Intercalation compounds of graphite, Synthesis, structure,

properties, and applications. Carbides, fluorocarbons, silanes, silicates, zeolites and silicones.

Compounds of Nitrogen,Oxygen and Halogen group elements Compounds of Nitrogen ,

Oxygen and Halogen group elements .
Nitrogen activation. Oxidation states of nitrogen and their interconversion. BN, PN and SN

28
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onvacids and oxoanons of halopens

L nit-V
Nuclear Chemistey: [ypes ol adi | i
vk pes ofradivactive decay. units of radioactivity, Nuclear reaction -
spallation, fasmentat anster reacti i 1
— . , 3 1\.I'=I.H|un. transter reactions(Buckshot hypothesis) | nuclear fission:
| heory of nuciow bisswon . hiss Taoments e istributi Tssi
\ on . lission fragments . their mass and charge distribution. fission energy,

aonnd tueleus theory tor Sy T = e
theory for nuclear reaction, Photonuclear reaction and nuclear fusion(

e WL 4 24

montelear reacton) v rev e Loy ie : % 111 i
wuon), nuelear reactors Interaction ol radiation with matter.

sk I AR

Couniers k" ML OT O 1 fan <y HIET v H 1
\  siger counter, scintillation counter. proportional counter. semi conductor detector.
honeal applic U : : iluti i
pplications (neutron activation analysis and isotope dilution analysis)

SAaapxrahon,

\“ '-:ﬁ;:'\;‘: ‘\‘ - e -~ s Bl R L - . age . "
| 3= ub-nuele Ullb.‘LL?SSIHL.l[IDH of nuclides. nuclear stability. binding energy, nuclear
asacle mg‘\dkls - hq‘md drop model, shell model. Applications of radio isotopes as
mical investigations (structure determinations, reaction mechanism, isotope exchange

2ot

ceactions), age determination, medical, agricultural and industrial applications.

soested Books & References

Advanced Inorganic Chemistry, Cotton F.A. and Wilkinson G, John Wiley.
. Inorganic Chemistry, Huhey J.E., Harper & Row. | I
. Chemistry of the Elements, Greenwood N.N. and Earnshow A., Pergamon
. Inorganic Chemistry: A unified Approach, Porterfiels W. W.. Elsevier

5. Inorganic Chemistry, Sharpe Alan G., Pearson Education Ltd.
6. Inorganic Chemistry, Shriver D.F., Atkins, P.W. and Langford C.H., Oxford University

Press.1998
7. Inorganic Chemistry,
8. Inorganic Chemistry, Wulfsb
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Miessler G. L. and Tarr D. A., Pearson Publications
erg, G, University Science Books, Viva Books.

hanism: Structure and Reactivity
his course student will be able to-
f bonding associated with organic molecules.

MCE 002B: Reaction Mec
Course Outcomes: On the completion oft

C0)]- Understand the nature of different types 0

C(2: Understand the different stereo isomers of a particular organic molecule,will be able to identify the
and will be able to communicate the different optical isomers with

the impact of structure on reactivity.

chiral centre present in a molecule
hanism. COS: Understand the

universal notation.CO3: Understan
C04: Understand the aliphatic nuc
photochemical reactions.

d the reaction mechanism and
leophillic substitution and its mec

Unit-I

Nature of Bonding in Organic Molecules _
Delocalized chemical bonding-conjugation, cross conjugation,
bonding in fullerences, tautomerism. Aromaticity in benzenoid
alternate and non-alternate hydrocarbons. Huckel's rule, energy level of p

resonance hyperconjugation,
and non-benzenoid compounds.
-molecular orbitals,
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annulenes. anti-aromaticity, |h‘l'|1n\-.'lrum.'l|i-.'il). MO approach. Bonds weaker than
covalentbondaddition compounds, crown ether complexs and cryptands, inclusion compounds,
catennes .1I1d rolananes.

Lmit-11

\'1vn‘m‘llcnlim'\

Cantormational analysis of eyeloalkanes, decalines, effect of conformation on reactivity,

natton of sugars, strain due to unavoidable crowding. Elements of symmetry, chirality,

swlecules with more than one chiral center, threo and ertyhro isomers, methods of resolution,

optical p::rin. enantiotopic and diastereotopic atoms, groups and faces, stereospecific and

siereoselective synthesis. asymmetric synthesis. Optical activity in the absence of chiral carbon
2iphenyls. allenes and spirane chirallity due to helical shape. Stereochemistry of the compounds
ontuning nitrogen, sulphur and phosphorus.

Unit-111
‘\'encliun Mechanism : Structure and Reactivity
!ype of mechanisms, types of reactions, thermodynamic and kinetic requirements, kinetic and
i *c—'nod\ namic control, Hammond's postulate, Curtis-Hammett principle. Potential energy
igrams. transition states and intermediates, methods of determining mechanisms,isotope
fects. Generation, structure, stability and reactivity of carbocations, carbanions, free radicals,
L;:u"benes and nitrenes. Effect of structure on reactivity, resonance and field effects, steric effect,
quantitative treatment. The Hammett equation and linear free energy relationship, substituent and
reaction constants, Taft equation.

Unit-1V

Aliphatic Nucleophilic Subsitution

The SNy, SN;, SN; and SET mechanism.The neighbouring group participation mechanism,
neighbouring group participation by p and s bonds, anchimeric assistance. Classical and
nonclassical carbocations, phenonium ions, norborynl systems, common carbocation
rearrangements.

Allylic Nucleophlic Substitution

Nucleophilic substitution at an allylic, aliphatic trigonal and a vinylic carbon.Phase transfer
catalysis and ultrasound, ambident nucleophile,

Unit-V

Photochemistry: Photochemical reaction, principle, types of excitations, Jabolanskii diagram,
energy dissipation, fate of excited molecule, energy transfer, quantum yield, photochemistry of
dienes and carbonyl compounds, Photo-Fries rearrangement, photochemistry of vision.

Sut'gulcd Books & References:
I. Advanced Organic Chemistry-Reactions, Mechanism and Structure, Jerry March,John
Wiley.
Advanced Organic Chemistry, F.A. Carey and R.J. Sunderg, Plenum.
A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman.
Structure and Mechanism in Organic Chemistrv C.K. Ingold, Comell University Press.
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S, Organic Chennstry, ReE Morrison and RN Bosd, entice-1all

Viodern Organie Reactions, T House. Benjamim
* . ‘ " - ey gty i " M U
(1]‘1&‘.\ of Organie S ntheses, O C Norian and I Coson, Blachie Acadenmie &

T Prin
Professional
{  Reaction Mechamsm in Organie Chemistry, S Mukherji and S.P. Singh, Macnillan.
Porievelic Reavtions, S A Mukhergi, Macnillan, [ndia
Stereochemisiiy of Organie Compounds, D.Nasipuri, New Age Inte
hemeiy of Organie Compounds, P.S. Kalsi. New Age International.

yisd

rnational.
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AVCE 003C: Quantum, Surface and Eleetro Chemistry
Course Quteome: On completion of this course student will be able to-
) wderstand the pastulates of quantum mechanics and derivation of
ey and analy ze the basic know ledge of various adsorption isotherms.
Seser oo the basic concept of surfactants and their applications.

Iy on electrified double layer and different models.
{ practical aspects of polarography

Schrodinger wave equation.

L nit-1

Introduction to Exact Quantum Mechanical Results
The Schrodinger equation and the postulates of quantum mechanics. Operators, Hamiltonian
' ion to some model

f

. operator. Discussion of solutions of the Schrodinger equat
< stesm viz.. particle in a box. quantization of energ) Jevels. degeneracy. zero point energy and
- ~ation for Heisenberg uncertainity principle, the harmonic oscillator. the rigid rotor, the

Approximate Methods
The variation theorem, linear v

P e e

~ondezenerate). Applications of variation method and pert

ariation principle. Perturbation theory (First order and
urbation theory to the Helium atom.

Unit-11
\l{olecular Orbital Theory.
reronuciear diatomic molecules,
~ule. Huckel theory of conjugate systems, bond order and
butadiene. cyvelobutadiene. benzene. allyl system and cyclopropenyl

LCAQ Concept. Extension of MO theory to homonuclear and
Qualitative MO theory and its applications to AH>type
le charge density calculations.
pplications to ethylene.
Introduction to extended Huckel theory.

Cnit-111

Surface Chemistry
Surface tension, capillary action, pressure ditference across curved surface (Laplace equation),
Gibbs adsorption isotherm, estimation of surface

ressure of dropletes (Kelvin equation).

area (BET
Micelles
Surface active agents, classification of surfa

tical micellar concentration (CMC). factors a

teraciion. cri

¢quation). Surface films on liquids (Electro-Kinetic phenomenon).

ce active agents, micellization, hydrophobic
ffecting the CMC of surfactants,
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Flectuochemestoy o wolutions Debyve kel Oneaper treatment and i extension, ion solven
witeractons - Fhevmadyimmmes ol electiihied miterfuee cauntions. Dertvation ol electio
capadbaees T Coahons (s hiee excesshomethods of deteominatin, Stractore ol
clectiedmteracescGouy Chapoan, Stem, Geahoom: Devanatham-Mottwatts, Tobin, Bockris,

ey anathan model

L\

Overpotential

troductionsypes oboverpotentinl theories, exchange current density, introduction of Butler
Volerequanion: Fatel plot: Semiconductor interfuces-theory of double layer at semiconductor,
cloctiolvie solutionomterfaces, Ltteet of Tight at semiconductor solution interface, Polarography
theonHkovie equation; hall wave potential and its sipnilicance.

Supgested Books & Relerences:
Lo Physical Chemistry, P.W. Atkins, 11LBS.
T Introduction o Quantum Chemistyry, ALK, Chandra, Tata Mc Graw 1Hill.
Vo Quantum Chemistry, Ira N. Levine, Prentice Hall.
4 Coulson's Valenee, R.Me Weeny, ELBS.
» o Chenieal Kineties. KL Laidler, MeGraw-Hill,
0. Kineties and Mechanism ol Chemical ‘Translormation J.Rajaraman and J. Kuriacose, Mc
Millan,
. Micelles, Theoretical and Applied Aspeets, V. MOraoi, Plenum.
8. Modern Electrochemistry Vol. T and Vol 1T 1LOM. Bockris and A.K.N. Reddy, Planum.
O Introduction to Polymer Science, V.R. Gowarikar, N.V., Vishwanathan and J. Sridhar,

Wiley Fastern,

MCOLE 004B: Mathematics and Computers for Chemists
Course Objectives: This course has the following objectives:

CO1To teach students the addition and multiplication; inverse, adjoint and transpose of matrices, special
matrices and their propertics. Homogeneous, non-homogeneous linear equations and conditions for the
solution, linear  dependence  and — independence.  cigenvalues  and  eigenvectors,  diagonalization,
determinants,

CO2 To expose students to the Functions, continuity and differentiability, rules for differentiation,
applications of differential caleulus including maxima and minima, Integral calculus, basic rules for
integration.

CO37To expose students basics of First-order and first degree differential equations and their applications.
Second order differential equation and their solutions.

CO4To teach students *Introduction to computers, Basic structure and functioning of computer with a PC
as illustrative example. Memory /O devices. Scecondary storage Computer languages, Operating systems .




COS Lo teach stinden W it fs i ) : :
st Computer Programmig i C, Thstory of O, operators and expression, input &

outpal operation, dectsion making and Branching Tooping, arrays, lunction, struetures and unions,

L nit-1

Matrin Algebra
1d1t1om s i hiean ' OV L. * : H H

\.\.u...\ mand nunnphcation; v erse, adjoint and franspose ol matrices, spccml malrices

Symmetnies skew - svimmetrie, Hermitian, Skey-Harmitian, unit. diagonal, unitary ete.) and their

TOpTies Matry cquations: Homogencous, non-homogeneous linear equations and conditions
e solunon, near dependence and independence. Introduction to vector spaces, matrix
emvetors, diagonalization, determinatnts (examples from Juckel theory).

malues and Jdig
:

L nit-1l
Differential Caleulus

ctions, co;u‘in::il_\ and differentiability, rules for differentiation, applications of differential
s ineluding maxima and minima (examples related to maximally populated rotational
rav levels, Bohr's radius and most probable velocity from Maxwell's distribution etc.).
‘ntegral caleulus. basie rules for integration, integration by parts, partial fractions and

r

substitution. Reduction formulae, applications of integral calculus.
tions of several variables, partial differentiation, co-ordinate transformations (€.g. cartesian

LS

to spherical polar).

U nit-111
Elementary Differential equations
First-order and first degree differential equations, homogenous, exact and linear equations.

:tions to chemical kinetics, secular equilibria, quantum chemistry etc. second order
differential equation and their solutions.

Unit-IV

Introduction to computers
Basic structure and functioning of computer with a PC as illustrative example. Memory 1/O
devices. Secondary storage Computer languages. Operating systems Introduction to UNIX and

WINDOWS. Principles of programming Alogrithms and flow-charts.

L nit-V
Computer Programming in C o
History of “C” constants, variables and data types, Operators and expression, input & output

.tion. decision making and branching looping, arrays, function, structures and unions,
am with data preferably from physical chemistry Laboratory. Introduction of working of
d processing softwares.

Fr odrd

L OTUS/EXCEL/FOXPRO/MOPAC and wor

Suggested Books & References: . o
[he chemistry Mathematics Book, E.Steiner, Oxford University Press.

Mathematifs for chemistry, Doggett and Suiclific, Logman.

N
|

2

3 Mathematical for Physical chemistry : F. Daniels, Mec. Graw Hill.

4 Chemical Mathematics D.M. Hirst, Longman. .

5. Applied Mathematics for Physical Chemistery, J.R. Barante, Prenice Hall.

6. Basic Matchematics for Chemists, Tebbutt, Wiley _

7 Fundamentals of Computer : V. Rajaraman (Prentice Hall) /?,5 N

-
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NooCompuaters in ('Ih'lniall) SNV Raman  Tata Me Graw Hill)
] Y TLIITR e yany v i 4 » , . .
v Computer Propramming in FORTRAN V-V Rajaraman (Prentice Hall)

MOE 005 A Quahitatny e and Quantitative Analysis (Practical)

Inorgianie Chemistiy

oo Todennihy avidie adicals of dilute HaS0y group.
T odentty acdie radicals of concentrated HaSO; group..

Codentiny acidie radicals not identity with dilute or concentrated H,SO4 group.
toanalyee basie radicals of group 1 and 11.

S loanabyoe basie radicals of group I and 1V.

o Loanalyee basie radicals of group V, VI and VIL

T Doanalyze less common metal ions : Ti, MO, W, Ti, Zr, Th, V,U

Analysis of the mixture number 1containing four acidic and four basic radicals.

\nalysis of the mixture number 2containing four acidic and four basic radicals.

(0. Analysis of the mixture number 3containing four acidic and four basic radicals.

"1 Analysis of the mixture number 4containing fouracidic and four basic radicals.

12, Qualitiative  Analysis: Sepration and determination of two metal ions Cu-Ni involving

volumetric and gravimetric methods.
13, Qualitiative Analysis: Sepration and determination of two metal ions Ni-Zn involving

volumetric and gravimetric methods.
14, Qualitiative  Analysis: Sepration and determination of two metal ions Cu-Fe etc.

involving volumetric and gravimetric methods.

Oroanic Chemistry

To separate and identify the organic mixture containing two solid components using

water and prepare their suitable derivatives.
To separate and identify the organic mixture containing two solid components using hot

water and prepare their suitable derivatives.

3. To separate and identify the organic mixture containing two solid components using
NaOH and prepare their suitable derivatives.

4. To separate and identify the organic mixture containing two solid components using
NaHCO; and prepare their suitable derivatives.

5. To separate and identify the organic mixture number 1 containing one solid and one
liquid components and prepare their suitable derivatives.

6. To separate the mixture of Methyl Orange and Methylene Blue by using cyclohexane and
ethyl acetate (8.5:1.5)as solvent system.

7. Preparation and separation of 2,4-dinitro Phenylhydrazone of acetone , 2-butanone using
toluene and petroleum ether(40:60).

8. Preparation and separation of 2,4-dinitro Phenylhydrazone of hexane-2-one and hexane-

3-one using toluene and petroleum ether(40:60).




9. To separate the mixture of phenylalanine and glycine. Alanine and aspartic acid.Leucine
and glutamic acd.Spray reagent - Ninhydrin.

l'o separate the mixture of D, L-alanine.glycine and I-leucine using n-butanol : acetic
acid :water(4:1:5).Spray reagent- Ninhydrin.

I'o separate monosaccharides -a mixture of D —galactose and D-fructose using n-butanol
“acetone: water (4:1:5) .Spray reagent —aniline hydrogen phthalate.

12 Determination of DO, COD and BOD of water sample.

Physical Chemistry

Calibration of volumetric apparatus, burette, pipette and standard flask.

. Toinvestigate the adsorption of oxalic acid from aqueous solution by activated
charcoal.and examine the validity of Freundlich and Langmuir adsorption isotherm.

I'o investigate the adsorption of acetic acid from aqueous solution by activated

charcoal.and examine the validity of Freundlich and Langmuir adsorption isotherm.

.. Determination of congruent composition and temperature of a binary system (e.g.

diphenylamine-benzophenone system).
Determination of glass transition temperature of given salt (e.g., CaCl)

conductometrically.
6. To construct the phase diagram for three component system (€.8. chloroform-acetic acid-
water).
7. To construct the phase diagram for three component system (e.g. alcohol-benzene-water).
8. To determine CST of phenol and water in presence of 1.0%NaCl. 0.5% naphthalene,1%

succinic acid.
on for

9 Determination of the velocity constant, order of the reaction and energy of activati
saponification of ethyl acetate by sodium hydroxide conductometrically.

Determination of solubility and solubility product of sparingly soluble salts e.g. PbSO4,

BaS0;) conductometrically.
Determination of the strength of strong and weak acid in a given mixture

conductometrically.

12. To study of the effect of solvent on the conductance of AgNO3/acetic acid and to
determine the degree of dissociation and equilibirum constant in different solvents and in
their mixtures (DMSO, DMF, dioxane, acetone, water) and to test the validity of Debye-

Huckel-Onsager theory.
3. Determination of the activity coefficient of zinc ions in the solution of 0.002 M zinc

sulphate using Debye Huckel's limiting law.

Books Suggested

1. Vogel's Textbook of Quantitative Analysis, revised, J. Bassett, R.C. Denney, G.H. Jeftery
and J. Mendham, ELBS.

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

3. Experiments and Techniques in Organic Chemistry, D.P. Pasto, C. Johnson and M.
Miller, Prentice Hall.

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

5. Systematic Qualitative Organic Analysis, H. Middleton, Adward Arnold.

6. Handbook of Organic Analysis-qualitative and Quantitative. H. Clark, Adward Amold.
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7B \’mlg{:‘]‘s chlhubmk of Practical Organic Chemistry, A.R. Tatchell, John Wiley.
8. Practical Physical Chemistry, A.M. James and F.E. Prichard Longman.

Y. Findley's Practical Physical chemistry, B.P, Levitt, Longmm;. ‘

10 Experimental Physical Chemistry, R.C. Das and B. Behera, Tata McGraw Hill,

SEMESTER 11
MCE 007B: Chemistry of Transition Metals

Course Outcome: After the completion of the course, student will be able to understand:

C( l.' metal-ligand bonding through different theories and metal-ligand equilibria in solution and their
relative stability.

CO2 electronie spectra and calculation of different parameters.

CO3 energy profile and reaction mechanism of transition metal complexes and different types of reactions
like substitution, redox efc. and related theories.

CO4 Symmetry, symmetry elements, orthogonality theorem and group theory of molecules.
CO3 to apply the knowledge of group theory on different molecules and systems..

Unit-1

Metal ligand Equilibria in solution

Slepwise and overall formation constants and their interaction, trends in stepwise constants.
FFactors affecting stability of metal complexes with reference to the nature of metal ion and
ligand chelate effect and its thermodynamic origin. Determination of binary formation constant

by pHmetry and spectrophotometry.

Unit-11
Electronic spectra of transition metal complexes
Types of electronic transition, selection rules for d-d transitions. Spectroscopic ground states,

correlation. Orgel and Tanabe-Sugano diagrams for transition metal complexes. Calculation of
Rachel parameters.Charge transfer spectra.

Unit-111
Reaction mechanism of transition metal complexes
Energy profile of a reaction, reactivity of metal complex, inert and labile complexes, kinetics of

octahedral substitution, acid hydrolysis, factors affecting acid hydrolysis, base hydrolysis,
conjugate base mechanism, direct and indirect evidences in favour of conjugate mechanism,
anation reactions, reactions without metal ligand bond cleavage.

Substitution reactions in square planar complexes, the trans effect, mechanism of the
substitution reaction. Redox reaction, electron transfer reactions, mechanism of one electron

transfer reactions, outer sphere type reactions, cross reactions and Marcus-Hush theory, inner

sphere type reactions. >
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Umit-1y

Symmetey and Group Theon

Syvmimetn ¢ fements and symimetia vRernionsdelimtion of group and  subgroup., conjugacy
relatron and classes. preduct of sy ety operations, reltion between symmetry clements and
shmmetn operations, orders ot a imite group and its subgroup, pomt group sy mmetry, schonfiles
SVTIRS Tepreentations of groups by reducible and irreducible presentations and relation
Nhwee them gepesentation: for the (), Cove Dygeete, proups 1o be worked out explicitly).
e obaepiesentation, the preat orthogonalitny theorem (without prool) and its importance.

CIcE tabies of U and Oy and their use,

LN
\pplications of Group Theory in Chemistry

wmason of hybrid orbitals: sigma bonding in linear structure (BeCly). trigonal planar (BI'5).
wiahadral (CHLL square pyramid (BrFs) and square planar (Xel';). octahedral and square planar
sompanes. 3 bonding in complex compounds: square planar molecule and tetrahedral molecule.
Molecules with delocalized-n orbitals, cyclopropenyl system. cyclobuteny! system.
Swclopentadieny ] svstem and benzene.

Suggested Books & References:

Advanced Inorganic Chemistry, Cotton F.A.. Wilkinson G.. Murollo C.A. Bochmann M.,
John Wily

Z. Inorganic Chemistry, Huheey J.E., Harper & Row.

3. Chemistry of the Elements. Greenwood N.N. and Earnshaw A.. Pergamon.
4 Inorganic Electronic Spectroscopy, Lever A.B.P.. Elsevier.

3. Magnetochemistry, Carlin R.1., Springer Verlag.

©. Inorganic Chemistry, Wilysberg G, University Science Books.

7. Chemical Bonding by Patel& Patel, Vallabh Vidyanagar

8. Chemical Applications of Group Theory by F.Albert Cotton,Wiley.

Y. Symmetry and Structure: Readable Group Theory for Chemists By Sidney F. AL Kettle.
Wiley
10. Molecular symmetry and group theory by Robert L. Carter, Wiley
I'1. Introduction to the Chemical Applications of Group Theory by L E Laverman
- Group Theory Applied to Chemistry (Theoretical Chemistry and Computational
by Arnout Jozet Ceulemans
. Group Theory and its Chemical Applications by Bhattacharya P.K., Himalaya Publishing

—
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MCE 008A: Reaction mechanism: Addition, Elimination and Pericyclic
Reactions

Course Outcome: Afier the completion of the course, student will be able to understand:

CO-1 different aromatic nucleophilic substitution and free radical reactions.CO-2 aliphatic and aromatic
clectrophilic substitution reactions.CO-3 mechanistic and stereochemical aspects of addition to C-C
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multiple bonds QO : W A .
ple bonds CO-4 mechanism of ¢ hetero multiple bonds and elimination reactions.CO-5 syinmetry,

pes andocarrangement of Py elie reactions

Unit - 1
\romatic Nucleophile Substitution
FAe SNA SN benzvne and SN mechanisim,

: : Reactivity effect of substrate structure. leaving
ERaup and ataching nucleophile, e

Von Richte, Sommelet-1 lauser, and Smiles rearrangments.

Free Radical Reactions
Lypes ot ::c; rndrcal reactions, free radical substitution mechanism, mechanism at an aromatic
<ubstrate. nei

‘ 1:1‘-}\‘}“.1%1Ig.‘.l‘t'l\l]" assistance. Reactivity for aliphatic and aromatic substrates at a
Stddgchead. Reactivity in the attacking radicals. The effect of solvents on reactivity. Allylic
nalogenation \\'11?\‘_‘.. uxi}!:tticn of aldehydes 1o carboyxlic acids, auto-oxidation, coupiing' of
FArnesand anvlation of aromatic compounds by diazonium salts, Sandmeyer reaction. Free
s rearmangement. Hunsdiecker reaction

Lnit-11
Aliphatic Electrophilic Substitution
Bimolecular mechanisms SE2 and SEI, The SE1 mechanism. electrophilic substution

g

+eompanied by double bond shifts. Effect of substrates. leaving groups and the solvent polarity
1 Tha paa sttt
Vil LNe reacly ”.}

Aromatic Electrophilic Substitution

The arenium ion mechanism, orientation and reactivity, energy profile diagrams. The ortho/para
ratio. ipso attack, orientatino in other ring systems. Quantitative treatment of reactivity in
substrates and electrophiles. Diazonium coupling,Vilsmeir reaction, Gatterman-Koch reaction

Unit - 111

Addition to Carbon-Carbon Multiple Bonds :

Mechanistic and stereochemical aspects of addition reactions involving electrophiles,
nucleophiles and free radicals, regio-and chemoselectivity, orientation and reactivity. Addition to
cyclopropane ring. Hydrogenation of double and triple bonds, hydrogenation of aromatic rings.
Hydroboration, Michael reaction. sharpless asymmetric epoxidation.

Unit-IV

Addition to Carbon-Hetero Multiple bonds
Mechanism of metal hydride reduction of saturated and unsaturated carbonyl compounds, acid
esters and nitriles. Add'ition of Grignard reagents, Organozinc and Organolithium reagents to
carbonyl and usaturated carbonyl compounds. Witting reaction. Mechanism of condensation
reactions involving enolates-Aldol, Knoevenagel, Claisen, Mannich, Benzoin, Perkin and Stobbe
reactions. Hydrolysis of esters and amides, ammonolysis of esters.

Elimination Reactions

The E2. ET and E1 CB mechanisms and their spectrum. Orientation of the double bond.
Reactitiviy-effects of substrate structures, attacking base. the leaving group and the medium.
Mechanism and orientation in pyrolytic elimination. 4 5




Umit-V

Perieylic Reactions

\Molecular orbital symmetry, Frontier orbitals of ethylene. 1.3-butadiene, .3.5-hexatriene and
ally] system. Classification of periyeyelie reactions. Woodward-HotTmann correlation
odiagrams. FMO and PMO approach. Electrocyelic reactions-conrotatory and disrotatory
motions, 4n, i and allvl systems. Cyeloadditions-antaratacial and suprafacial additions, .411
and 40 Y svstems, 2+ 2 addition of ketenes, 1.3 dipolar cycloadditions and cheleotrpic reactions.
igmatropic rearrangements-supratacial and antarafacial shifts of H, sigmatropic involving

i
sigmatropic rearrangements. Claise n, Cope and aza-Cope

carbon moteties, 3.3-and 5.5

rearrangements. Fluxional tautomerism. Ene reaction.

sugoested Books & References:
Advanced Organie Chemistry-Reactions, Mechanism and Structure, Jerry March.John
Wiley.,

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

3. A Guide Book to Mechanism in Organic Chemistry. Peter Sykes, Longman.

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

3. Organic Chemistry, R.T. Morrison and R.N. Boyd. Prentice-Hall.

6. Modern Organic Reactions, H.O. House. Benjamin.

7. Principles of Organic Synthesis. R.0.C. Norman and J.M. Coxon. Blackie Academic &*
Professionsl.

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

9. Pericyclic Reactions, S.M. Mukherji, Macmillan, India

10. Stereochemistry of Organic Compounds, D.Nasipuri, New Age International.
Stereochemisty of Organic Compounds, P.S. Kalsi. New Age International.

MCE 009C: Thermodyti
Course outcomes: After the
CO-1: concepts of classical thermodynamics.

CO-2 criteria for statistical and non equilibrium thermodynamics.

CO-3 translation, rotational, vibrational and electronic partition functions and molar quantities.

CO-4 rate laws, collision theory of reaction rates, Arrhenius equation and the activated complex theory.

C0O-5 kinetics of enzyme catalyzed reactions, fast and unimolecular reactions.

Unit I

Classical Thermodynamics

Concepts of laws of thermodynamics, free energy, chemical potential and entropies. Partial
molar free energy, partial molar volume and partial molar heat content and their significance.
Determinations of these quantities. Concept of fugacity and determination of fugacity, activity,
activity coefficient, determination of activity and activity coefficients.

Unit Il
Statistical Thermodynamics andNon equilibrium thermodynamics




Concept of distibution, thermody e probabilin and most probable distribution. Ensemble
averaging, postudates ofensemble ay craging, Canonieal, prand canonical and microcanonical
cisembles. corresponding, distnbution laws using Lagrange's method o undetermined
multiphers) Thermodynamie enteria tor non equilibiom states.entropy production and entropy
Qowtranstormation — of - generalized  Quses  and  forees,non equilibrium stationary
\t.l:\.'.\.!.‘!k".11‘!]1\‘1‘-\‘[\‘;‘!\\!' L'\]ll.lli\‘ﬂ\k)Il.‘\.’.l‘_\'t".\' lL'\‘[l\uwil.\ relations,

Lo 111

Parttion Functions

Partion functions-translation, rotational, vibrational and electronic partition functions, Fermi-
Dirae Statstes Maxwell distribution Taw and applications to metal. Bose-Einstein statistics
disteibution Taw and application to helium, Partition molar quantities in term of thermodynamic

Lot 1N

Chemical Dynamices-1

\ethods of determining rate laws, collision theory of reaction rates. steric factor. activated
complex theory. Arrhenius equation and the activated complex theory: ionic reactions, Kinetic
~ilt oflects, steady state Kineties, Kinetic and thermodynamic control of reactions, Dynamic chain
~caction (hyvdrogen-bromine reaction. pyrolysis of acetaldehyde, decomposition of ethane).
;"::otuc'.'-c'nic;ii reaction (hydrogen-bromine and hydrogen-chlorine reactions). Oscillatory
: Belousov-Zhabotinsky reaction.

LotV

Chemical Dynamices-11

Ninetics of enzyme catalyzed reactions, general features for fast reactions, study of fast reactions
v flow method. relaxation method. flash photolysis and the nuclear magnetic resonance method.
dvnamics of unimolecular reactiosn (Lindemann Hinshelwood. Rice-Ramsperger and Kassel
theories and Marcus (RRKM) theories for unimolecular reactions),

\uogcalcd Books & References:
Physical Chemistry, P.W. Atkins, ELBS.

2 Introduction to Quantum Chemistyry. A.K. Chandra, Tata Mc Graw Hill.
3 Quantum Chemistry, Ira N. Levine, Prentice Hall.

4. Coulson's Valence, R.M¢ Ween y. ELBS.

3. Chemical Kinetics. K.J. Laidler, McGraw-Hill.

. Kineties and Mechanism of Chemical Transtormation J.Rajaraman and J. Kuriacose, Mc
Millan.

7 Micelles. Theoretical and Applied Aspects, V. MOraoi. Plenum.

&8 Modern Electrochemistry Vol. 1 and Vol 11 1.O.M. Bockris and A.K.N. Reddy. Planum.

) Introduction to Polymer Science. V.R. Gowarikar, N.V. Vishwanathan and J. Sridhar,

.

Wiley Eastern. -
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MCE 010C: Applications of Spectroscopy

Course Outeames: Afer e completion of the conrse, stadent will be able to €O Linder Jand tie
common teems and prncples m spectioscam Ponoples of Y spectroscopy ats appheations, st
determumation and working method ot Instiment COL Ulnderstand the Primciples 1 specticaeapy and
Raman spectioseopy thew apphcations i st tore determimation and working, method of

[strument €OF U nderstand the procgdes of Rotational spectioscopy, LSRR spectrascopy. their

.l'.l['!h abpons i shoacture Jdetenmuation il \\.;1||,p||,_- et ol lotrment L0 1 Inderstand the hasie

pronciple Prncples of NMR Spectioscopymstiimentation and apphications. Student wall also learn

about the ase of NME techingue womedical soiences €COS Understand the basic principles of

I"hetochea 1 spcy toseopny L lectron nncrow P aned then Jl[il?lltilllrlll‘. in structure determination and
rhoig et ot Tnstrument Student will also tearn about chiromatographic technigues.

Unit-l
Basic Flements of Spectroscopy
wertwnty relation and natural line width, natural line broadening. doppler line broadening.
vessure broadening. saturation broadening, removal of line broadening. signal-to-noise ratio,
csolung powerintensity of spectral lines  transition probability, population of states, path
i ot ample General components of an absorption experiment in various regions. dispersing
cements hasic elements of  practical  spectroscopy,  Born-Oppenheimer approximation:

Sorvanons, Founer Transform methods (IR and NMR)
I ltraviolet and Visible spectroscopy
« clectronic transitions (185-800 nm) Beer-Lambent law, effect of solvent on electronic
wsrtons ultraviolet bands for carbonyl compounds, unsaturated carbonyl compounds. dienes,
spated polvenes. Fiesher -Woodward rules for conjugated dienes and carbony| compounds.
let spectra of aromatic compounds, Steric effect in biphenyls.

L nit-11

Infrared Spectroscopy

netrumentation and Sample handling, Characteristic vibrational frequencies ol alkanes, alkenes.

Jkvnes. aromatic compounds, alcohals, cther's, phenols and amines.and carbony compounds

_ctones. aldehydes. esters, amides, acids, anhydrides. lactones, lactams and conjugated carbony|
peounds s Effeet of hydrogen bonding and solvent effecton v ibrational frequencies, overtones,
mbination bands and fermi resonance.

Raman Spectroscopy

Principle. stokes-antistokes lines, raman effectapplications, Coherent Antistokes Raman

spectroscopy CARS (an elementary idea). Raman spectroscopy particularly for the study of

active sites of metalloproteins

Unn-111
Rotational Spectroscopy (€ lassification of molecules, linear triatomic molecule, intensities,
energ levels and rotational spectra of symmetric top molecules, Stark effect. nuclear and
electron spin interaction, effect of external field, applications. o
\rL "';.::;@\.‘\
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Ilectron Spin Resonanee Spectroseopy
lements of TSR spectioseopy . relasation provesses.
and Loramer s.degeneracy,

Some busic ¢ spin-lattice relaxation, spin=spin

SO DL N
. . , . g o value and

relanation and exchange mteraction. 7cto fichd sphiting £

factors atTectiny SR Hines.

LUnit-1V o )
Nuclear Magnetic Resonanee Spectroscopy General mtroduction and t.ll..'llllll'lt-}l‘l. Llln.mlmll
1 H . L] e . . . "I 4 '|‘ I:“' l]l‘l(
i, spins-spin nteraction. shicldimg mechamsm ol medsurement, Ll‘fLIll]L.lI shifl values :
correlation for protons bonded o carbon and other nuclei . chemical c.\'c]mngt, _L“LL[ 0
four and five nuclet (first order

deuteration. complex spisspin interaction: between (wo, three,
pectrad NMR shifd reagents, solvent etfeets, Nuclear Overhauser effeet (NOLE),
oduction of Mass Spectrometry, NQR Speetroscopy, Introduction of Massbauer Speclroscopy.

L nit-\

Photoetectron Spectroscopy

oo I0nZAation  process, Koopmen's  theorem. phnmcluclrnn spectra
colecules, SO and its applications, Auger clectron spectroscopy (basic idea).

L

of simpl¢
spectra of

- a
AT
LN L L P w iV

asivon metal complexes. charge transfer spectra.
b lectron Microscopy ‘
Rasie principles of Flectron Microscopy: SEM, TEM and their applications in structural analysis

oo

Suggest
Pl
i

¢d Books & References:

2 hysical Methods for Chemistry, R.S. Drago, Saunders Compnay.

o’ Structural Methods in Inorganic Chemistry. E.A.V. Ebsworth. D.W.H. Rankin and S.
Cradock, ELBS.

3. Infrared and Raman Spectral : Inorganic and Coordination C ompounds K. Nakamoto,

Wiley.

Progress in Inorganic Chemistry vol., 8, ed., F.A. Cotton. vol.. 15 ed. S.J. Lippard, Wiley.

Transition Metal Chemistry ed. R.L. Carlin vol. 3 dekker.

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

7 NMR. NQR. EPR and Mossbauer Spectroscopy in Inorganic Chemistry, . V. Parish. Ellis
Haywood.

8. Practical NMR Spectroscopy, M.L. Martin. J.J. Deepish and G.J. Martin, Heyden.

9. Spectrometric Identification of Organic Compounds, R.M. Silverstein, G.C. Bassler adn
T.C. Morrill, John Wiley.

10, Introduction to NMR spectroscopy, R.J. Abraham. J. Fisher and P. Loftus, Wiley.

Application of Spectroscopy of Organic Compounds. J.R. Dyer Prentice Hall.

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

Hill.

L =

MCE 011A: Chromatographic Separations, Organic Synthesis and Potentiometric Analysis
(Practical)

INORGANIC CHEMISTRY
A. Chromatography Separation of cations and anions by
Paper Chromatography.
> Chromatography : lon exchange.




B. Chromatoegraphic Separations

o

n

Cadium and zinc

Zinc and magnesium.

Thin-layer chromatography-separation of nickel, manganeses. cobalt and zinc.
Determination of Rf values.

Separation and identification of the sugars present in the given mixture of glucose.
fructorse and sucrose by paper chromatography and determination of Rf values.

C. Preparations(Any Six)

Preparation of selected inorganic compounds and their studies by |.R. electronic spectra.
Mossbauer, E.S.R. and magnetic susceptibility measurements. Handling of air and moisture
sensitive compounds.

B

et b

LU, =N

8.

)

V() (acac)2

110 (COHENO)2ZHZ20
cis-K[Cr(C204)2(H20)2]
Na[Cr(NH3)2(SCN)4]
Nm(acac)2

K3[Fe(C204)3]

Prussian Blue, Turnbull's Blue.
[Co(NH3)6] [Co(NO2)6]
cis-[Co(trien) (NO2)2] CLLH20

10. Hg[Co(SCN)4]

1. [Co(Pv)2CI2]

12. [NI(NH3)6]CI2

3. Ni{dmg)2

14, |[Cu(NH3)4]SO4H20

ORGANIC CHEMISTRY

Organic Synthesis

9

10.
11

Acetylation : Acetylation of cholesterol and sepration of cholesteryl acetate by column
chromatography.

Oxidation : Adipic acid by chromic acid oxidation of cyclothexaneol

Grignard reaction :. Synthesis of triphenylmethanol from benzoic acid

Aldol condensation :.Dibenzal acetone from benzaldehyde.

Sandmeyer reactuion : p-Chlorotoluene from p-toluidine.

Acetoacetic ester Condensation : Synthesis of ethyl-n-butylacetoacetate by A.E.E.
condensation.

Cannizzaro reaction : 4-Chlorobenzaldehyde as substrate.

Friedel Crafts reaction : b-Benzoyl propionic acid from succinic anhydride and benzene.
Aromatic electrophilic sustitutions : Synthesis of p-nitroaniline and p-bromoaniline.
Estimation of amines/phenols using bromate bromide solution/or acetylation method.
Determination of the percentage or number of hydroxyl groups in an organic compound
by acetylation method

12. Determination of lodine and Saponification values of an oil sample.
/
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PHYSICAL CHEMISTRY

E

b

ot}

Determination of the effect of (a) Change of temperature (b) Charge of concentration of
reactant and catalyst and (¢) lonic strength of the media on the velocity constnat of
hydrolysis of an ester/ionic reaction.

Determination of the velocity constant of hydrolysis of an ester/ionic reaction in micellar
media.

Determination of the velocity constant for the oxidation of iodide ions by hydrogen
peroxide study the kinetics as an jodine clock reactions.

Flowing clock reactions (Ref : Experimetns in Physical Chemistry by Showmaker)
Determination of the primary salt effect on the kinetics of jonic reaction and testing of the
Bronsted relationship (iodide ion is oxidised by persulphate ion).

To determine the relative strength of the acids by studying the hydrolysis of an ester.(at
room and at any higher temperaturc)

Determine the energy of activation for the hydrolysis of an ester .

Determination of molecular weight of non-volatile and electrolyte/electrolyte by
cryoscopic method and to determine the activity coefficie nt of an electrolyte.
Determination of the degree of dissociation of weak electrolyte and to study the deviation
from ideal behaviour that occures with a strong electrolyte.

Determination of strengths of halides in a mixture potentiometrically.

Determination of the strength of strong and weak acids in a given mixture using a
potentiometer/pH meter.

Determination of temperature dependence of EMF of a cell.

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

Determination of rate constant for hydrolysis/inversion of sugar using a polarimeter.

Books Suggested
.

L O

o fh s

= o %N

0.

Vogel's Textbook of Quantitative Analysis, revised, J. Bassett, R.C. Denney, G.H. Jeffery
and J. Mendham, ELBS.

Synthesis and Characterization of Inorganic Compounds, W.L. Jolly. Prentice Hall.
Experiments and Techniques in Organic Chemistry, D.P. Pasto, C. Johnson and M.
Miller, Prentice Hall.

Macroscale and Microscale Organic Experiments, K.L. Williamson, D.C. Health.
Systematic Qualitative Organic Analysis, H. Middleton, Adward Arnold.

Handbook of Organic Analysis-qualitative and Quantitative. H. Clark, Adward Arnold.
Vogel's Textbook of Practical Organic Chemistry, A.R. Tatchell, John Wiley.

Practical Physical Chemistry, A.M. James and F.E. Prichard, Longman.

Findley's Practical Physical chemistry, B.P. Levitt, Longman.

Experimental Physical Chemistry, R.C. Das and B. Behera, Tata McGraw Hill.

A

~f

?



Semester HI
MCE 013A: Green Chemistry
Course Qutecomes: After the vompletion of the conrse, student will be able to-
COL U nderstand the twelve ]‘l'illk‘i'}\l\‘h ol areen C|'|t'll'ni51r\ with their c,\gplunz[lim]s and cx:m]plcn.
CO2 U ndenstand the Prevention olwaste byproducts, I‘r-':\«'cnlinniMini:niz:llion of hazardous/toxic
products & designimg sater chemieals - difterent basic approaches, Designing biodegradable products.
COF Undenstand the Introduction of microwave induced organic and inorganic synthesis; microwave
actnation equipment ime and energy benefits;limitations:
L Dnderstand the use Tonie liquids as green solvents, Electrochemical synthesis.
CAal nderstand Oxidation-reduction reagents and catalysts; multifunctional reagents; Combinatorial
sreen chemistiv solventless: reactions, Noncovalent derivatization.Biomass conversion, emission control.

U nit-1

INTRODUCTION ,PRINCIPLE AND CONCEPTS OF GREEN CHEMISTRY:

\} hat is green chemistry?Need for green chemistry;inception and evolution of green
<hemustryitwelve principles of green chemistry with their explanations and examples; designing
rreen synthesis using these principles ;green chemistry in day to day life.

Unit_11
Basic principles of Green Chemistry and their illustrations with examples.
11 Prevention of waste/byproducts.
t11) Maximum Incorporation of the materials used in the process into the final product (Atom
Economy): Green metrics
1) Prevention/Minimization of hazardous/toxic products.
11v)Designing safer chemicals - different basic approaches
(v) Selection of appropriate auxiliary substances (solvents, separation agents etc)
(vi)Energy requirements for reactions—use of microwave, ultrasonic energy
(vil) Selection of starting materials—use of renewable starting materials.
(vitl) Avoidance of unnecessary derivatization—careful use of blocking/protection groups.
1x) Use of catalytic reagents (wherever possible) in preference to stoichiometric reagents,
(%) Designing biodegradable products.
(xi) Prevention of chemical accidents.
(xii) Strengthening/development of analytical techniques 1o prevent and minimize the generation
of hazardous substances in chemical processes. Development ot accurate and reliable sensors

and monitors for real time in process monitoring.

Unit-111
Application of non conventional energy sources :Microwave induced and ultrasound

assisted green synthesis.
Introduction of microwave induced organic and inorganic synthesis; microwave activation —

equipment :time and energy benefits;limitations;
(a) Synthesis of nitrogen-oxygen /sulphur donor ligands and their coordination complexes

ssynthetic organic transformations under microwaves. -
i 3
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(b) Reactions in organic solvents - esterfications Frics rearranpement:iels alder reaction
and decarboxylation.

( ¢) Solvent free reactions(solid state reaction Dideacetylation ideprotection; saponification of
esteralkylation of reactive methyene compounds synthesis of nitriles from aldehhdes;
heteroeyclic synthesis - B-lactams, py I'r'uic.qllmnlim:, Ultrasound assisted green
svithesis:introductioncinstrumentation:physical :I'ﬂlli.'(.'lnlufrijthlif}Illl"L.'(Jucfif:fi;afjfjlllfm JSsubstitution
reactions and synthesis of chromenes,

U nit-1\
Environmentally benign solutions to organic solvents(focus on water and ionic liquids).
() Tonic Tiquids as green solvents —introduction :properties and types of ionic liquids; synthetic
applications-Diels-Alder reaction :epoxidation;Heck reaction;preparation of pharmaceutical
compoundsienzyme catalysed synthesis.

(b) Aqueous phase reactions-introduction: Pseudo organic solvent

1) Application in oxidation of nitrozaromatic and carbonyl compounds;reduction of carbon-
carbon multiple bond,Benzoin condensation;Michael reaction:Claisen
rearrangement:knoevenageal reaction.

1 2) Electrochemical synthesis- introduction,synthesis of sebacic acid,adiponitrile
‘ntroduction on role of fluorus solvents and supercritical carbon dioxide in green chemistry .

Unit-V

Hazard assessment and mitigation in chemical industry

Future trends in Green Chemistry: Oxidation-reduction reagents and catalysts; Biomimetic.
multifunctional reagents; Combinatorial green chemistry; Proliferation of solventless reactions:
Noncovalent derivatization. Biomass conversion, emission control. Biocatalysis

Suggested Books References:

I. Organic synthesis in water, Paul A. Grieco Blackie.

2. Green Chemistry, theory and practice, Paul T. Anastas and John C. Warner.

3. New Trends in Green Chemistry,V.K. Ahluwalia and M.Kidwai.

4. Green Chemistry For Sustainability, Sanjay K. Sharma and A.Mudhoo, CRC Taylor &
Francis,. USA

5. Organic synthesis: Special techniques, V.K. Ahluwalia and Renu Aggarwal.

6. A Handbook of Applied Biopolymer Technology. Sanjay K. Sharma and A. Mudhoo,

RSC Publishing, UK
7. Lancaster, M. Green chemistry; An Introductory Text; the Royal Society of Chemistry:

Cambridge. UK, 2002.
8. Green Corrosion Chemistry & Engineering, Sanjay K. Sharma, Wiley Publications, UK

9: Chem, Rev. 2007, 107, 2167-2820 (special issue on green chemistry).



Specialization: Inorganic Chemistry

MOE 0144 Inorganic Flective b PHOTOINORGANIC CHEMISTRY AND N-RAY
DIFFRACTION
Course outcome: \ller the complenion of the course, student will be able to-

COTunderstand hasios of photechemesty ieluding varous excitations and energy dissipation.

COS amicuatare e photochemcal Mineties tor radiative processes and deactivation of molecules by
-~ -\ .\_

COE undenstand the different photochemical reactions viz. reduction. oxidation, substitution at ground and

SN ]V

GO undenstand the mechamisms of electron relay, water photolysis. nitrogen fixation and CO- reduction.

Lo eodesiand the apphications of XRD. methods of structural analysis of cny stal, diffraction pattern etc

L mut-1
Basic of Photochemistry
\bsorpuion, excitation, photochemical laws. quantum ) vield. electronically excited states-life
wes-measurements of the times. Flash photolysis. Energy dissipation by radiative an non-
radiative processes. bsorpilon spectra, Frank-Condon principle. phot()uhcmz.al stages-primary
)

U mit-11

Properties of Excited States

Simucture. dipole moment. acid-base strengths, reactivity. Photochemical hincts wes-calculation of
~tes of radiative processes. Bimolecular deactivation- -quenching.

E\c:lrd States of Metal Complexes

states of metal complexes : Comparison with organic compounds, electronically excited

Fxcnt

ctates of metal complexes, charge transfer spectra,
L nut-111

1.igand Field Photochemistry
Photosubstitution, photooxidation and photoreduction, lability and selectivity, zero vibrational

-

{ ground state and excited state.

L nit-1V

Metal Complex Sensitizers
Metal u'uph.\ sensitizer. electron relay, metal colloid systems, water photolysis. nitrogen

{ixation and carbon dioxide reduction.

L mit-V

X-RAY DIFFRACTION
Brage condition. Miller indices, Laue Method, Bragg method, Debye Scherrer method of X-ray

structurs! analysis of crystals, index reflections, identification of unit cells from systematic

absences 1 diffraction pattern, Structure of simple lattices and X-ray intensities. structure factor

and 1ts relat mtensity and electron density, phase problem. Description of the procedure for

an Xeray structure analysis, absolute configuration of molecules. 3 .X >

NA " K - S
e 4?{‘\ )
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Suggested Books References: )
]. Concepts of Inorganic Photochemistry, AW, Adamson and P.D. Fleischauer, Wiley.

2. Inorganic Photochemistry. J.Chem. Educ. vol. 60 No. 10. 1985.

3. Progress in Inorganic Chemistry, Vol. 30ed. S.J. Lippard. Wiley.

4. Coordination Chem. Revs. 1981, vol. 39, 121, 1231, 1975, 14, 321,; 1990 97. 313.

5. Photochemistry of Coordination Compounds, V. Balzari and V. Carassiti, Academic

Press.
6. Flements in Inorganic Photochemistry, G.J. Ferraudi, Wiley.

MCE 013B: Inorganic Elective [1: BIOINORGANIC CHEMISTRY

Course outcome: On completion of this course student will be able to-

CO-1 analyze the structure and function of metal ion containing biomolecules.

CO2 explain principle and mechanism of various cycles involved in energy production and structure and
functions of DNA. RNA.

€O cxplain Heam proteins and oxygen uptake structure and function of hagmoglobin's, mygolobin,
haemocyanms and hemerythrin, model synthetic complexes of iron, cobalt and copper.

CO4 explain Metal deficiency and disease.toxic effects of metals. metals used for diagnosis and
_hemotherapy. Biological and Chemical nitrogen fixation.

COs3

Unit-1

Metal lons in Biological Systems

Bulk and trace metals with special reference to Na, K, Mg, Ca, Fe, Cu, Zn. Co, and K+/Na-
pump.

Metal Storage and Transport

Ferritin transferrin, and siderophores.

Unit-I1
Bioenergetics and ATP Cycle.
DNA polymerisation, glucose storage, metal complexes in transmission of energy: chlorophyll’s.

photosystem | and photosystem II in cleavage of water.

DNA and RNA
Metal complexes of polynucleotide,nucleosides and nucleic acids (DNA and RNA)

Template temperature stability of DNA.

Unit-I11

Transport and Storage of Dioxygen
Haem proteins and oxygen uptake structure and function of haemoglobin’s, mygolobin,

haemocyanms and hemerythrin, model synthetic complexes of iron, cobalt and copper.

Cnit-IV

Metals in Medicine \
Metal deficiency and disease,(Iron ,Zinc.Copper) toxic effects of metals. metals used for
diagnosis and chemotherapy with particular reference the anticancer drugs. \



Nitrogen fixation
_‘\'E'q\tu " 1 Woere 1y e T TTL I I 1 '
H'UI\ gen Ii“ biosy h\'f Atrogen evele mrification role microorgamsm  nitrogen fixation in soils.
TRy 1 Yer . * - ' . . )
wlogteal nitrogen fixation, and its mechanism, mitropenase, Chemical nitrogen fixation

Unit-V

Origin nr'\'up:l.nm-lcculill chemistry - oy '}u'r|1|-.||_\ Iw’\nmi the molecules™, Concepts and
terminology of supramoleculay chemisty: Nature and (ypes of supramolecular interactions

(| i_\dw_gcn Imn.. mg. van der Waal mteracthons, mestacking, C-H.. .t interactions cle,). Molecular
recognition 1I|‘.‘.vrm.1:1nn and complementarity. Different types of receptors with special
reference af Crown ethers, eryplates and ( alix[4arene. Molecular self=assembly formation and
examplies Napramolecular chemistiey of life, application of supramolecular chcn;ih(r}' i drug
designs Appheation momatertal seience-molecular machines,

Suggested Books References:
Yy a * S . : . . . - . s %
rncipals of Bioinogranic ( hemistry. S.J. Lppard and J.M. Berg University Science

Jooks

: ':‘%:o::'.u:-g.i:‘.:.: Chemistry, I Bertini, H.B. Gray. S.J. Lippard and Jon Valentine, University
Narence Books.

* Inorganic Biochemistry Vols I and 11 Ed.

<. Progress in Inorganic Chemistry Vols. 1i 18 Ed J.J. Lippard Wiley.

~

Principles of Bioinogranic Chemistry, S.J. Lippard and J.M. Berg. University Science
Books.
o Bioinorganic Chemistry, 1. Bertini, H.B. Gray. S.J. Lippard and I.S. Valentine,
University Science Books.
Inorganic biochemistry vol. [ and Il ed. G.L. Eichhorn. Elsever.
Progress in Inorganic Chemistry, Vol 18 and 38 ed J.J. Lippard, Wiley.
¥. Supramolecular Chemistry: Concepts and Perspectives; First Edition; J.M. Lehn;

V' CH Publishers, 2014.
1. Supramolecular Chemistry; Second Edition: J. W. Steed. J. L. Atwood: Wiley, New
York. 2009.

o

MCEO16A :Inorganic Elective 11l: ORGANOTRANSITION METAL CHEMISTRY-I

Course outcome: After the completion of course students will be able to learn about the
CO1-types. routes of synthesis, stability and decomposition pathways organo-copper in organic

svathesis. CO2- Compounds of Transition Metal-Carbon Multiple Bonds alkylidenes, alkylidynes and
their synthesis. CO-3 Compounds of low valent carbenes and carby nes-synthesis

CO-4 Transition metal p-Complexes with unsaturated organic molecules, alkenes, alkynes, allyl
complexes. CO-5 Transition metal p-Complexes with unsaturated organic molecules, diene, dienyl, arene

and tnienyl complexes,

L nit-1

Alkyls and Aryls of Transition Metals

Tvpes. routes of svnthesis, stability and decomposition pathways organocopper in organic

synthesis —

g ,1? !,\_Q/(_‘ C L‘\J\,v L/‘.’} "
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Unit-11

Compounds of Transition Metal

Carbon Multiple Bonds alkylidenes, alkylidynes . synthesis, nature ol bond. structural
characteristics. nucleophilic and electrophilic reactions on the ligands, role in organic synthesis.

Unit-111

Compounds of low valent carbenes and carbynes

Synthesis, nature of bond. structural characteristics, nucleophilic and clectrophilic re:
the ligands. role in organie synthesis.

ictions on

Unit-1V
Transition Metal 7-Complexes 1

Iransition metal 1-Complexes with unsaturated organic molecules, alkenes, alkynes, allyl,
complexes, preparation. properties, nature of bonding and structural features. Important reactions
relating to nucleophilic and electrophilic attack on ligands and to organic synthesis.

Unit-V

Transition Metal m-Complexes 11

[ransition metal n-Complexes with unsaturated organic molecules, diene, dienyl, arene and
trienyl complexes. preparation. properties, nature of bonding and structural features. Import
reactions relating to nueleophilic and electrophilic attack on ligands and to organic synthesis

ant

Suggested Books References:

|. Principles and Application of Organotransition Metal Chemistry, J.P. Collman, L.S.
Hegsdus, J.R. Norton and R.G. Finke, University Science Books.
The Organometallic Chemistry of the Transition Metals, R.H. Crabtree. John Wiley.
Metallo-organic Chemistry, A.J. Pearson, Wiley.
Organometallic Chemistry, R.C. Mehrotra and A. Singh New Age International

4o o 2
S e

MCE 017A:Spectrophotometric Analysis (Practical)

Preparation (Any Six)

Preparation of selected inorganic compounds and their study by IR, electronic spectra,
Mossbauer. ESR and magnetic susceptibility measurements. Handiling of air and moisture
e compounds involving vacuum lines. Selection can be made from the following :

sensiftiv

1. Sodium amide.

2. Synthesis and thermal analysis of group 11 metal oxalate hydrate,

3. Atomic absorption analysis of Mg and Ca.

4. Preparation of Tin (IV) iodide, Tin (IV) chloride and Tin (II) iodide.

5. Preparation of ammonium hexachlorostannate (NH4)2 SnCl6 ammonium
hexachlorophlumbate (NH4)2PbClo6.

6. Hexa-bis (4,nitrophenoxy) cyclotriphosphazene. )

7. Synthesis of trichlorodiphenylantimony (V) hydrate. v 45 i

8. Sodium tetrathionate Na28406. L M \ ——

27
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9. Synthesis of metal acethy lacctonate
LO. Bromination of Cr (aciae) 3, .

CAMagnetic moment of Cu (acac) 0O
Cisand Tens [Cotem)2CL2) +.

d Fd

1 . i By § R |
l Separation of ophical isomer ol \':-».-[i oreni ‘[
[4. lon exchange ; A
1=+, TONCIANEC sopa e of ox : I
. ! HH O iation state o
o pregaan e e e ol vanadim
vreparalic 1 amd use o l CITOCene

14 D
Lo, Proparation of copper alveine © e i i
| ceppet ghverne complex-ais and trans bis (glycinato Copper (11)

- B
17, Preparation of phosphine Phip | Aneit]

18 Prenaration ' . i; _ : | -Hh_i is transition metal complexes.
8 Preparation of [Cogphenathroline-$,0 quinone)).

Spectrophotometrie Determinations
1 asyeaneee : ! 3 *
Aanganese Chromium Vanadium in steel sample.
YNl moeh bden ; 3 . : .
Al molybdenum tungston vanadium/uranium by extractive spectrophotometric

stle o 4
cin sl

4 i :*.m:_n-alzzarin Red-S complex : Mole-ratio method.

S Copper-Ethylene diamine complex : Slope-ratio method.

&  Iran ; 3 ! 1 1at1

& lron-phenanthroline complex : Job's method of continuous variations.

Specialization: Organic Chemistry

MCE 018A: Organic Elective I: ORGANIC SYNTHESIS-I
Course Outcome: After the completion of course, student will be able o0
~01--Lndersiand the nature of different oxidation process.

-2 -LUnderstand the various steps involved in the reduction process of organic molecules.

~03 -Lnderstand the specific reaction mechanism in the process of hydrogenolysis.

- 4--Understand the basic principle involved in various rearrangement processes.

rand the various steps involved in different rearrangement reactions.

CO35:- Unders

Unit-1

Oxidation
Introduction. Differ
groups (activated and unactivated) A
~cids. Amines. hydrazines, and sulphides. Oxi
erate and thallium. (I11) Nitrate.

ent oxidative processes. Hydrocarbons-alkenes. aromatic rings, saturated C-H
Icohols. diols. aldehyde's. ketones, ketals and carboxylic
dations with ruthenium tetraoxide, iodobenzene

Unit-1I
Reduction-1 o
Introduction, Different reductive processes. Alkanes. alkenes, alkynes, and aromatic rings.
Carbonyl compounds-aldehydes. ketones. acids and their derivatives. Epoxides.

Unit-111
Reduction-I1 _ . . CE i
Introduction, Different reductive processes,Nitro, nitroso. azo and oxime groups. Expoxide,
Nitro. Nitroso, azo and oxime groups. Hydrogenolysis.
- =5 -
v (O T T
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Unit-1)
Rearrangements - |

vencral mechamistic considerations -nature of mgration, migratory aptibude, ety o flec
Setarlad study ofthe tollowing tearrangements, Pinacol-pinacolone, Wagner-Mecrven

L nit-\
Rearrangements - 11
Demeanoy, Benatl-Benzillic acid. Favorskii, Amdt-Eister synthesis, Neber, Beckmann, Hotmany

1

Curtus, Schodt, Baeyer-Villiger, Shapiro reaction. Schmidt, Bacyer-Villiger, Shapiro reaction

Suggested Books References:

I Modem Synthetic Reactions. H.O. House, W.A. Benjamin.

Some Modern Methods of Organic Synthesis, w. Carruthers, Cambridge Univ. Press,
Advanced Organic Chemistry, Reactions Mechanisms and Structure, J. March. John

Pad ) 4 v

Wiley.
4 Principles of Organic synthesis, R.O.C. Norman and J.M. Coxon, Blackic Academic &
Professional.

3. Advanced Organic Chemistry Part B.F.A. Carey and R.J. Sundberg Plenum Press
. Rodd's Chemistry of Carbon Compounds. Ed. S. Coffey. Elsevier.

MCE 042A: Organic Elective 11: Heterocyelic Chemistry

Course Qutcome: After the completion of syllabus, student will be able to learn the

CO-1 Nomenclature patterns of heterocyclic compounds, aromaticity and chemical behaviour

CO-2 Nature. confirmation and stability of non aromatic heterocycles

CO-3 Synthesis .and reaction of small ring(3.4,5)membered heterocycles.

CO-4 The synthesis and reaction of benofused and meso-ionic heterocycles.

CO-3 The synthesis and reaction of six membered with one heteroatm and more than one heteroatom

Unit-1
Nomenclature of Heterocycles
Replacement and systematic nomenclature (Hantzsch-Widman system) for monocyclic fused and
bridged heterocycles.
Aromatic Heterocycles

seneral chemical behaviour of aromatic heterocyeles. classification (structural type), criteria of
aromaticity (bond lengths, ring current and chemical shifts in |H NMR-spectra. Lmpirical
resonance energy. delocalization energy and Dewar resonance encrgy. diamagnetic susceptibility
exaltations). Heteroaromatic reactivity and tautomerism in aromatic heterocycles.

Unit-11

Non-aromatic Heterocycles

Strain-bond angle and torsional strains and their consequences in small ring heterocycles.
Conformation of six-membered heterocycles with reference to molecular geometry, barrier to
ring inversion. pyramidal inversino and 1.3-diaxial interactino. Atereo-electronic effects
nomeric and related effects. Attractive interactions-hydrogen bonding and intermolecular

e il
n \ ) -j\r W J/_"_.- sy - -
| \\éﬁ:\ & | éﬂw/ ,®



iy el e

LI

s s g , , st aaiithesis
hueleophilic lectrophilic interactions, Heteroey clic Synthesis. Prineples of heterocyclic 3
Involing cyelization reactions and eyeloaddition reactions.

Unit-111
Small Ring Heterocyeles
Three-membered and tour-membe

_ ved heteroeyeles-synthesis and reactions of azirodines,
onrranes, thiranes, azetidines, oxetanes and thiet

angs.

Unit-1\

Benzo-Fused Five-Membered Hetero eyeles and Meso Lonic Synthesis and reactions including
medicinal applications of benzo

pyrroles, benzofurans and benzothiophenes Meso-ionic

¢ . | mistry of some important meso-aionic heterocycles of type-A
A B and therr applications. Sydnones,
UNIT-V

heterocyeles: classification, che

Siv Membered Heterocycles with one heteroatom: synthesis and reactions of pyrilium salts
and pyrones and their comparison with pyridinium and thiopyrylium salts and pyridones;
synthesis and reactions of quinolizinium and benzopyrylium salts, coumarins and chromones.
Y Rty B A : N i . . & a S s

W ith two or more heteroatoms: synthesis and reactions of diazines, triazines, tetrazines and
thiazines. Some important macroheterocyeles.

S

uggested Books References:

Heterocyclic Chemistry Vol. 1-3, R.R. Gupta, M. Kumar and V.Gupta. Springer Verlag.
The Chemistry of Heterocycles, T. Eicher and §. Hauptmann, Thieme.

Heterocyclic chemistry J.A. Joule, K. Mills and g.F. Smith, Chapman and Hall.
Heterocyclic Chemistry, T.L. Gilchrist, Longman Scietific Techinal.

Contemporary Hetrocyclic Chemistry, G,.R. Newkome and W.W. Paudler. Wiley-Inter
Science.

An Introductiion to the Heterocyclic Compounds, R.M. Acheson, Johnwiely.
Comprehensive Heterocyclic Chemistry, A.R. Katrizky and C.W. Rees, eds. Pergamon
Press.

I.L. Finar Organic Chemistry vol 2 ( 3rd.ed.) Longmans Green & Co.

Organic Chemistry by Morrison& Boyd,

o Uy da Ll | D e
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MCE 0208B: Organic Elective H1: NATURAL ]'RUI)['(.‘ | 'S'I. . able 0 “m]ursllmd:
L('Ulll‘\‘(.‘ outcome: M.Se. student “']_” o dbis ~ rious Citrus fruits and
CO-1 ‘ph\ sical properti e uses ol lull.!unuulr_». It found mv Jeterecnts

15 S
i 1 ouschold yroduc
herbs and is known 10 haye antioxidant properties hous |

and soaps.

CO-2 Classification, n
derive from theirvitan
and eves

CO-3 Students gan speciiv Low ledoe necessary for underst
of alkaloids, their STUCHIICS. functions, das well as their possible use in human.  cunthesis -
CO-4 The seneral propetties of the alkaloids, importance of these compounds 10 humans. Synthest &
Biosynthesis of these natutal products are also discussed
: basic skeleton, isolation, structure

On completion ol the course.
os. chemical properties, synthesis ; uch as ¢
and is also used in various

H » 4 1r
benelits of carotenoids E‘*”“"”-
Jieart

rotenoids. The Lealth : Ly
kin, immune systeit

omenclature, isolation and uses of ¢ |
nelude support for the s

A A activity i the body. These benelits 1

. X s getion
mding the structure. isolation and Ph}-"“’mg"“ll d

CO-3 Nomenglanre. determination and liealth benefits of steroids

L nit -1

Terpenoids )
Classitication. nomenclature, occurrence, isolation, general methods of structure determination,
<coprene and biogenic isoprene rules. Structure and synthesis of the following rcpresenlalive

molecules: Citral. Gerniol. a-Terpeneol, Zingiberene, Santonin, abietic acid, biogenesis of terpenes.

L nit-11

Carotenoids
Introduction. nomenclature, occurrence, isolation, general methods of structure determination.

srructure and synthesis of p-Carotene, Vitamin-A, Capsorubin, Kuhn-Roth methyl side-chain

Jdetermination.

Unit=111 Alkaloids-I
Definition. nomenclature and physiological action, occurrence, isolation, general methods of

structure elucidation, degradation (Hofimann’s exhaustive, Emde and Von Braun’s method),
1assification based on nitrogen heteroctelic ring, structure and synthesis of D-ephedrin. Coniine.

Ll

Lnit-1V

Alkaloids-1I

Structure. stereochemistry, synthe
Quinine and Morphine.

sis and biosynthesis of the following: Nicotine, Atropine. Cocaine,

Unit=V

Steroids

O)ccurrence. nomenclature, Diel's hydrocarbon. isolation. structure determination and synthesis of
Cholesterol. Bile acids, steroidal harmons (Androsterone. Testosterone,Oestrone). Progestrone,

4 ldosterone. Biosynthesis of Steroids.

Suggested Books References:
| “atural Products : Chemistry and Biological Significance. J. Mann, R.S. Davidson, J.B. Hobbs

D.V. Banthropeadn J.B. Harbome. Longman, Esses.

2 Organic Chemistry @ Vol. 2 |L. Finar, ELBS

3 Stereosclective Synthesis @ A Practical Approach. M. Norgradi, VCH.
1. Rodd's Chemistry of Carbon Compounds, Ed. S. Cofley. Elsevier.

)\
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. ) icas, kd.
5. Chemistry. Biological and Pharmacological Properties of Medicinal I‘I.ami&: from the Ameries:
Kurt Hostettmann. M.P. Gupta and A. Marston. harwood Academic Publishers.

6. Introduction to Flavonoids, B.A. Bohm. Harwood Academic Publishers.
7. New Trends in Natural Product chemistry. Ata-ur-Rahman and M.L. Choudhary. Harwood
Academic Publishers.

8. Insecticides of Natural Origin. Sukh Dev, Harwood Academic Publishers

MCE 021 A:Multi-step Synthesis (Practical)

Qualitative Analysis _

Separation. puritication and identitication of the components of a mixture of three organic

compounds (three solids or two liquids and one solid or two solids and one liquid), using TLC

for cheeking the purity of the separated compounds, chemical analysis, [R, PMR and Mass

spectral data

Multi-step Synthesis of Organic Compounds

[he exercise should illustrate the use of organic reagents and may involve purification of the

products by chromatographic techniques.

I Photochemical reaction Benzophenone -> Benzopinacol > Benzpinacolone

> Beckmann rearrangement : Benzanilide from benzene, Benzene -~ Benzophenone -~
Benzphenone oxime -> Benzanilide

Benzilic acid rearrangement : Benzilic acid from benzoin Benzoin -~ Benzil -~ Benzilic

acid Svynthesis of heterocyclic compounds

Skraup synthesis : Preparation of quinoline from aniline

Fisher Indole synthesis : Preparation of 2-phenylindole from phenylhydrazine.

6. Enzymatic synthesis Enzymatic synthesis

Enzymatic reduction : reduction of ethyl acetoacetate using Baker's yeast to yield

cnantiomeric excess of S (+) ehtyl-3-hydroxybutanoate and determine its optical purity.

Biosvnthesis of ethanol from sucrose.

9. Synthesis using microwave Alkylation of diethyl malonate with benzyl chloride.

10, Synthesis using phase transfer catalyst. Alkylation of diethyl malonate or ethyl acetoacetate
with an alkylhalide.

o0

Paper Chromatography
Se parationand identification of the sugars present in the given mixture of glucose, fructose
and surcrose by paper chromatography and determination of Rt values.

Spectroscopy o
Identification of organic compounds by the analysis of their spectral data (UV, IR, PMR,
C*NMR & MS) Spectrophotometric (UV/VIS) Estimations -

1. Amino acids

2. Proteins

3. Carbohydrates
4. Cholesterol

5. Ascorbic acid
6. Aspirin

7. Cafteine
Books Suggested

|, Inorganic Experimens, J. Derek Woolings, VCH. fQ
e ="
'}'{/ (/\;ﬂm* g ’GV 32
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Specialization: Phvsical C hemistry
MOE 0220 PEVSICAL FLECTINE 1 ELECTROANALY TICAL TECHNIQUES

( ourse outcome: O compliciion of the course, M Se. student will be able to understand:
(AN methisds st Labi -
O ¢ fatatodicaldats nd method sepomnaandlyiical doi
Ly | il witte

(04 X T

(s i i
x ' b i ol

| mat |

Introduction

shviical chemustry Classification of analytical methods classical and instrumental.
strumental analysis. Selecting an analstical method. Neatness and cleanliness.

nerations and practices. Analytical balance. Techniques of weighing. errors.
smietric glassware cleaning and calibration of glassware. Cleaning and Calibratiion of
vware Sample preparation-dissolution and decompositions.

U nutll
I rrors and Eyvaluation(Statistical Analysis)

finition of terms in mean and median. Precision-standard de iation. relative standard

aton Aceuracs -absolute error, relative error. Types of error in experimental data deterninate
ematic ). indeterminate (or random) and gross. Sources of error and the etfects upon the

11cal results. Methods for reporting analytical data. Statistical evaluation of data-
isterminate errors. The uses of statistics.

L a1

C onductometny
Important laws definitions.reletions.effect of dilution on conductivity. measurement of

juctivity tvpes of conductometric titrations. its applications and limitations.

Nduct

L mit IV
Potentiometry
Principle instrumentation, lypes ol

‘potentiometric titrationsand its applications .pH
measurements.determination of pH.ion selective electrodes.instrume

ntation and its applications

Loith
Coulomerty o
princlplc‘cxpcrimcmut details of coulometry at constant current and constant

1 AT AT,
’nLa"l"a_J'_;i i

potential titrational applications.

Suggested Books References: -
il analysis DA, Skoog and J.L. Loary. W.B. Saunders.

Principles of Instrumental dJ.L.
Principies of Instrumental Analysis 1A Skoog W.B. Saunders.

L E el i = ) L = g o N
Handbook of Instrumental [echniques tor Analvtical Chemistry. I, Settle, Prentice Hall




MO ( CPHYNIC =
2IA: PHYSICAL ELECTIVE I} - ELECTROCHI VIS TR -

Course outeome: ), completion of the couree <ude s ! |
CO-1 Llectrachemical batteries, . o o -
CO-2 role of clectrochenical reacrion., |, ) ,

CO-3 details of the process of Corrasio
CO-4 corranm imhibition method,
CO-5 Kinetics of

Unit |

Lleetrochemical Fnergy Storage
Properties of I-le trochemical energy storer
discharging of a bater, Storage Denaty
Nickel-Cadmium. (i) Zine |n.t'n,-.-:|r1-:-.‘- die
Hydride. (i Lithium Batters . | uture
Metals, (i) Non deueons, _l!|l;|l‘m|]-,

vl Tionde Hrocess

Measure ot batters pertotianee Clargnge il
Frergy Denaty ¢Classical Batteries o bead Acd ()
ade Modern Batteries (0 Zime A o) Nickel Metal
Flecmncin storers  Storape m b Ledioeen o Ak

Unit 11
Biocleetrochemistry

" “ |2 . te .
N?LIII'I}I‘IIIL | UILI!H.III.‘-. Stmplistic theory, Modern theor, 1eetrical conductince in okl
organism: Electronic. Protonie electiochemical |
clectrodes,

:1\'L'i‘..IHI‘=IH L RCIy ous SyYSICs, enzyimes iy

Unit 111

Corrosion and Stability of Metals

Civilization and Surface mechanisin of the corrosion of the metals: Thermodynamies and the
stability ol metals, Potential -pH tor Pourbaiyy Diaphragmsh, uses and abuses, Corrosion current
and corrosion potential -Evans duagrams Measurement of corrosion rale @ (100 Weight Loss
method, (1) Electrochemical Method

Unit 1V
Inhibiting Corrosion B _
Cathodic and Anodic Protection (1) Inhibition by addition of substrates 1o the clecuolyvie

environment, (i) by charging the corroding method from external source, anodic Protection.
Organic inhibitors, The fuller Story Green inhibitors

Passivation
Steueture ol Passivation films.
method for stabilizing surfaces

Mechanism of Passivation, Spontancous Passivation Nature's

Unit ¥

Kinetic of Electrode Process
Essentials of Eleetrode reaction. €
cquation. Standard rate constant (K0

urrent Density. Overpotential, Tafel [-quation, Butler Volmer
and Transter coetficient (a), Exchange Current

eversible Klectrode processes . s
Irreversible Elect I o from irreversible wave. Methods of determimng kinetic

Ceria of dereversibility. informatin

Criteria of irreversibility. mfor ‘ - Sitanki'e e ats Israel Method.
parameters for quasi rversible and irreversible waves Koutecky's methods. Meits Israel Methoc
rrameters obnl= &

Gellings method
)./K/‘ % i\?/ 34
- A\ A

Nl W % 3 NS



Suggested Books References:
s '-““‘“*F“'" Electrochemistey Vol. 1, 1, Vol. 113 FOM Bockris and AK.N. Reddy, Plenum
Publication. New York.

2 ?‘\_\Ln-usmphic techniques by 1. Meites. Interscience.
% \lim;l.(. ci‘ls : Thjeir c.lccirm'tmnislry". MeGraw Hill Book Company, New York.
4 Modem Polarographic Methods by A.M. Bond, Marcell Dekker.

Polarogty ; aAlied toelii: .o : H icati
l‘: t”m eraphy and allied techniques by K. Zutshi. New age International publicatin. New

CHIL
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o l_l‘ Mno.Lﬂ}u‘LJl Chemistry by Basil H. Vessor & Galen W. : Wiley Interscience.
l-'\\\.ih‘.}nﬁl_\ tical Chemistry by Basil H. Vessor & alen w. ; Wiley Interscience.
10;\1;5 n pure and Applied Chemistry. Ed. S. K. Rangrajan, SAEST Publication,
Narathudi (India)
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MCFE 024A: PHYSICAL — ELECTIVE III :CHEMICAL KINETICS |

Course outcome: On completion of the course, M.Sc. student will be able to understand:

CO-1 kineuies of oscillatory reactions

CO-2 Kinetics of enzyme inhibition reactions

CO-3 Adsorption-desorption kinetics and importance of Industrial catalysts

CO-4 5taiisticai mechanics and transition state theory, applications in calculation of the second order rare
constant for reactions.

CO-5 mechanism of metal ion catalysis

Lnitl

Oscillatory Reactions

Autocatlysis and oscilatory reactions, Kinetics and mechanism of Belousov-Zhabotinski (B-Z)

reactions.

Unit Il

Enzymes and Inhibitions
Kinetics of one enzymes-Two substrate systems and th

of enzyme inhibited reactions, Enzyme inhibitiors and thei

eir experimental characteristics,Kinetics
r experimetnal characteristics.

Unit 111
Dynamics of Gas-surface Reactions L .
Adsorption/desorption kinetics and transition state theory. Dissociative adsorption and precursor

state. Mechanism of Langmur's adsorption of the oxidation of carbon monoxide to carbon ‘
fioxide. True and apparent activation energies. Industrial imporance of heterogeneous catalysis.

Unit IV

Transition State . e ;

A brief aspect of statistical mechanics and transition state theory. Application n calculation of
; | ith collision for (1) atom + atom,(2) atom +

: are CONSLE or reactions w
the second order rare constant for re: n: 10F om - gl
olecule(linear), (3) atom + non linear molecule.(4) linear and linear molecule,(5)lincar

molecule+ non linear molecule reactions. Static solvent effects and thermodynamics
Adiabatic electron transfer reactions. €nergy surl‘acw.w .
/_/.x"/’ -
a3 6}-& e
/
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Unit v

Metal ion catalysis

Kiu.wlics and mechamsm of follow e reaction

R hen reaction rate s indcpcmim‘n ol one of the reactants in presence ol metal jon catalyst
AN hen reaction rate is retarded olone of the products in the presence of metal ion catalyst.

mdicates an intermediate complex.

and their made ol catalysisa case study.

AW hen metal won cataly sis

(ML _\L"l\‘\i\‘\l‘u s

Suggested Books References:
Progress in lnorganie Chemistry, Vol. 30 1967.

0 S » ! : LA . B R - .
R Lumny and RW. Ravmond. Fleetron Transer Reactions, Interscience,

N Bender, Mechanism ol Homogencous Catalysis from protein to protein. Wiley.
\.GoSvRes, Nineties of Inorganic reactins, Pergamon.
N W Benson, Mechanism of Inorganic Reactions. Academic Press.
o Physieal Chemistry Vol. 2, Ed. Prof Ya Grasimov. Mir publisher.
Basolo and pearson, Inorganic Reactino Mechaims. Wiley.
H. Taube. Electron Transfer Reactions, Oxford Press.
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MCE 025A: Thermodynamical Studies (Practical)

Determination of partial molar volume of solute (e.g. KCI) and solvent in a binary
mixture,

-~ Determination of the temperature dependence of the solubility of a compound in two

solvents having similar intramolecular in tetractions (benzoic acid in water and in DMSO

water mixture and calculate the partial molar heat of solution.

Determination of Pka of an indicator (e.g. methyl red) in (a) aqueous and (b) micellar

media.

Determination of stoichiometry and stability constant of Ferricisothiocyanate complex

ton in solution.

3. Determination of rate constant of alkaline bleaching of Malachite green and effect of
jonic strength on the rate of reaction.

6. Verify Beer,s law for solution of KMNO, and determine concentration of given aqueous

solution of unknown concentration of this salt.
. Determine the solubility and solubility product of a sparingly soluble salt
conductometrically.

8. Determine the dissociation constant of a weak acid conductometrically and verify
ostwalds dilution law,

9. Study the hvdrolysis of methyl acetate catalysed by HCl solution and equinormal solution

of urea h\'di'ochh'n'idc and determines the degree of hvdrolysis of the salt.
. Study 5;1]‘1(1[1i1'|u:1liun of ethyvl acetate conductometrically.

fa

.‘L‘

-

11, Oscillatory reaction(demonstration) and note down the time for damping of oscillation.
12 Study the reaction rate of decomposition of H>O» Kinetically in presence of iodide in acid
olution,

Books Suggested o .
i Inorganic Experimens. J. Derek Woolings, VCH. ) ; o
. Microscale Inorganic Chemistry. Z. Szafran, R.M. Pike and M.M. Singh. Wiley,

‘3.{/ o ol \\Q/ Ot B
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i, Practical Inorganic Chemistry, G. Marr and B. W, Rochett, Van Nostrad.

. lhe S_\‘Slt'nlllfik' [dentification ol Orvaniv {'p;nl\nu“d\_ R' CShrner an

Semester 1V

Specialization: Inorganic Chemistry

MCFE 027A: Inorganic Elective 11 ORGANOTRANSITION METAL CHEMISTRY-II
Course outcome: After the completion of course
L Nisdents will be able 1o understand the transition metal compounds with bonds to hydrogen .
> Nrudents will be able w0 apply and analyze the basic knowledge of stoichiometric reactions for catalysis.

i

be able to describe the basic concept of catalyviic reactions involving carbon monoxide.
be able 1o explain reactions involving activation of C-H bond.
will be able to understand fluxional Organometallic Compounds and their propertics.

L nit-1
Transition metal compounds with bonds to hydrogen
I'ransition metal compounds with bonds to hydrogen.

Unit-11
Homogeneous Catalysis
Stoichiometric reactions for catalysis. homogeneous catalytic hydrogenation. Zei gler-Natta

polvmerization of olefins,

Unit-111
Reactions of CO
Catalytic reactions involving carbon monoxide such as hydrocarbonylation of olefins

(oxoreaction). explanation reactions.

Unit-IV
Activation of C-H bond
Reactions involving activation of C-H bond

Unit-V
Fluxional Organometallic Compounds
Flexionality and dynamic equilibrium in compounds such as n-2 olefine. n3-allyl and dienyl

complexes.

Suggested Books References:
I. Principles and Application of Organotransition Metal Chemistry. J.P. Collman. L.S.

Hegsdus. J.R. Norton and R.G. Finke. University Science Books.

2. The Organometallic Chemistry of the Transition Metals, R.H. Crabtree. John Wiley.
3. Metallo-organic Chemistry, A.J. Pearson, Wiley.
1. Oruanometallic Chemistry., R.C. Mehrotra and A. Singh New Age [nternational.

B F_____,__..-—_-;-

L
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dD.Y. curlin.
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\\l('l-' 08 A Inorganic Flectiye L INORGANIC POLYMIERS
Course Outeome: After (he completion of this course
O Napndenivow N able o understand the basic voneept of polviners,
¥ \\ \ A \.\ .3::._‘:::57"\!0 \"l\:‘"..m] basic knowledge of |\u[‘\'mc'| characterization and poly dispersion concept,
\ ik SR abie e desenibe the stueture, properties und applications of polymers hased on boron

X A the strueture, properties and applications of polymers based on silicon.

avplam the strueture, Properties and applications of polymers based on phosphorous.

vt wall b abbe 1o onpl

adcitis will P able 1o

U nit-1
Basies
Importanee of polymers. Basic concepts :
Linear, branched and network polymers.
condensation. addition/radical chain-ioni

Monomers, repeat units, degree of polymerization
Classification of polymers. Polymerization :
¢ and co-ordination and copolymerization.

- vivmernization conditions and polymer reactins. Polymerization in homogeneous and
wWikrogeneous shslems.
L nit-11

Polymer Characterization

Polydispersion-average molecular weight concept. Number. weight and viscosity average
molecular weights. Polydispersity an molecular weight distribution.

Unit-111
Polymers of Boron

Structure. Properties and Applications of Polymers based on boron-borazines. boranes and
carborines.

Unit-1V

Polymes of silicon

Structure, Properties and Applications of Polymers based on Silicon. silicone’s polymetalloxanes
and polymetallosiloxanes. silazanes.

Unit-V

Polymers of Phosphorous and sulphur

Structure. Properties and Application of-

i. Polymers based on Phosphorous-Phosphazenes. Polyphosphates

i, Polymers based on Sulphur -Tetrasulphur tetranitride and related compounds.

Suggested Books References:

] Inorganic Chemistry. J.E. Huheey, Harper Rou‘. ) .
Developments in Inorganic polymer Chemistry. M.F. Lappert and G.J. Leigh.
Inorganic polymers- N.H> Ray.
Inorganic polymers. Graham and Stone.
Inorganic Rings and Cages : D.A. Armitage, R
oM -
ol T
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0. Fextbook of Polymiers Scienee. I W. Billmeyer Jr. Wiley. ) fall
7. Contemporary Polvmer Chemistry, TER. ALcock and FoW ambe, Prentice Ha

MCE 029B: Inorganic Flective T MINERAL BASED INDUSTRIAL CHEMISTRY

Clourse Dutcome At the .."1:il'\\'ll.nl OIS Coirse

CO- 1 Students wil e able o undenstand genenal principles applicd in studying an industrs and nimulacture ol iron,steels ele.

COSD Srdents b able o esphaun clissilicaton o cement mnd manulicture ol porthand cement.
CO- e e able o descnbe the elassilication of eeramies id basic raw materials,

O Stedere e abte e esphain the solid imdustiad poisons and their classilication.

COA R s be able o explinn the hgqud and gaseous industrial poisons and their classitication.

Unit-1

INDUSTRIAL CHEMISTRY

Ferrous and non-ferrous industries-quality .control methods. general principles applied in
studyving an industry - manufacture of iron steels metallurgy of gold and silver,

U nit-11

CEMENT

Classification of cement, manufacture of Portland cement —setting and hardening of cement,
chemical constitution of Portland cement and their characteristics — special cement and their
characteristics -special cements and their uses.

Cermics

Unit-111

Ceramics

(lassification of ceramics,basic raw materials-application of colours to pottery porcelain and
china ware-manufacture,glass-raw materials,manufacture of special glass-
optical.borosilicate.flint and coloured glass.

Unit-1V
Main group elements and their compounds: Allotropy. synthesis, structure and bonding,
industrial importance of the compounds.

L nit-V

Classification of pollutants : Their sources,Sewage water treatment:, waste water treatment —
domestic and industrial.

Suggested Books References:

Chemical Process Industries: N.D. Shreeve.
Applied Chemistry for Engineer; Diamont.
Chemistry of engineering materials; Jain & Jain
[-ngineering chemistry: B.K. Sharma.
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MCE 030\ Flame
Flame Photowme
] \\‘\‘\i.“'-".l

l‘lu\lnmvlriu and 1]

-+ A ame Photometric Determination (Practical)
e Determination

Potassium
Sodm and pol
+ L ithiam
Caleium

ASstm when pregsent together

o Bavium
strontium,
Cadmium

9. Magnesium in tap water,
Quantitative determinations of a tw
One Volumetrically and one gray
Cu~2. Ni+2

e

0 component mixture
Imetrically

Quantitative determinations of g three component mixture :
One \Volumetrically and two gravimetrically
1. Cu~2.Ni+2, Zn+2 '
2. Cu+2,Ni+2. Ng+2

Specialization: Organic Chemistry

MCE 031A: Organic Elective I: Di

Course Outcome: On completion of the course, M.Se. student will be able to understand:

CO-1 Synthons and synthetic equivalents, disconnection approach, chemo selectivity, Order of Reactions ete.
C€O-2 Principle of protection of alcohol. amine, carbonyl and carboxyl aroups,
regioselectivity, alkene synthesis, use of acetylenes and aliphatic Nitro com
C0O-3 Dicls-Alder Reaction, 1.3-difunctionalised compounds, a-b- unsatur
carbony | condensations, 1,3-difunctionalised compounds. Micheal additio
CO-14 Rety rosynthesis of Saturated heterocycles, synthesis of 3.4.5 and 6 membered rings. aromatic hetereocyeles in
orzanic synthesis.General strateny and stereoselectivity .Cyclisation
synthesis,

sconnection Approach

Alcohols and carbony! compounds,
pounds in organic synthesis,

ated carbonyl compounds, control in
nand Robinson annelation,

and insertion reaction rearrangement in

CO-5 Retrosynthesis in Photocycloaddition and use of ketenes Perieyelic rearrangement and special
methods.carbonyl condensation ,Diels — Alder reaction and reduction o aromatic compounds as

atool for
retrusynthetic analysis.

Unit-|

Disconnection Approach _ ' )

An introduction to synthons and synthetic equivalents. Disconnection approach, functional group
inter-conversions, the importance of the order of events in organic gymhesi; one group'C-X and
two group C-X disconnections. Chemoselectivity. reversal of polarity. cyclisation reaction,
amine synthesis.

U nit=11
Protecting Groups ' | ‘
Principle of protection of alcohol. amine, carbonyl and carboxyl groups.

g R T

2
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One Group C-C Disconnections

Alcohols ¢ ; Ivi
. !u ht.l‘\ 1‘1‘14 carbonyl unn_pmuulr-. regiosclectivity, alkene synthesis, use of acetylenes and
aliphatic Nitro compounds i organie synthesis d

Unit-111

Two Group C-C Disconnections

chlv.-\_ldcr Reaction. 1.3-difunctionalised compounds, a,p-unsaturated carbonyl compounds,
u:‘!ll.l‘k‘l in carbon}_‘l condensations, 1.5-difunctionalised compounds. Micheal addition and
Robinson annelation.

Unit-1V

Ring Synthesis-1

Saturated heterocyeles, synthesis of 3,4,5 and 6 membered rings. aromatic hetereocycles in
organic synthesis.General strategy and stereoselectivity ,Cyclisation and insertion reaction
rearrangement in synthesis,

Unit-V

Ring Synthesis-11

Photocycloaddition and use of ketenes ,Pericyclic rearrangement and special methods.carbonyl
condensation .Diels —Alder reaction and reduction of aromatic compounds.

Suggested Books References:

Designing Organic Synthesis, S. Warren. Wiley.

Organic Synthesis-Concept, Methods and Starting Materials, J. Fuhrhop.

Some Modern Methods of Organic Synthesis. W. carruthers, Cambridge Univ. Press.
Modern Synthetic Reactions H.O. House. W.A Benjamin.

Advanced Organic Chemistry : Reactions, Mechanisms and Structure, J. March. Wiley.
Principles, of Organic Chemistry Part B. F.a. Carey and R.J. Sundberg, Plenum Press.

ot e LD 1 =
- . . . - ¥

11: MCE043A Advanced Organic Spectroscopy

mpletion of the course, student will be able to-

CO! Understand the advanced Proton magnetic resonance Speciroscopy. complex splitting patterns etc. .

CO2 Understand the Principles 3¢ spectroscopys their applications in structure detelr_‘minali?q 1and working method
of Instrument and 1wo dimensional spectroscopys IDNMR inadequite — COSY, NOESY, HETCOR.

CO3 Understand the mass spectrometry in detail. N . ‘
CO4 Understand the 1V spectra of hcwmc_\,-clic,‘ azul_u_:ncs and acetylime cgmpounds, optical rotation,
optical rotatory dispersion (ORD). circular di‘l;‘hm‘ltilf} ((.‘[?}. octant I‘L.I]C {-]E]d a,\_;tal halo kevmnc rule.

COS apply the knowledge of various spectroscopic techniques in structure identification of organic compounds.

— A = J pl
; Lﬂ}/ ___=5 w,/ s "_‘___d_,_ B
?—% T - 2

Organic Elective-
Course Qutcomes: After the co




UNIT-I
0 MIC e . U
Proton magnetic resomanee spectroscopy
NG O, " WOR . (R, S “in 4 N . . .
\L[‘L]\..l! properties, Pulse weehniques, Fourter ranstornm technigue and ity advantages. complex
1 O s } : H
‘Hi. ““mr patterns CANCABOABRG ANG ABC AMG AN L ALN )L conpling constant [germinal,
vicinal, long range @allyhiechomaoally hey, coupling throngh spacel
Flindered rotation. Kavplus cquation and corve varation ol cotpling constant with dihedral
el s vt - ’ :
angle. simphitication of complex spectra: noclear magnetic double resonance, contact shift
redgents, vanable temperature dy nanue ‘\\II\ speclroscopy .
Fitect of quadrupolar nuetel (10BY on the 'H NMR spectra, Satellite spectra -examples for
ditTerent spin sistems - Syvstems with chemieal exchange -study of fluxional behavior of
molecules

) T . Novaaps ne— 5 =9 R3
mel inraducton of compounds carrving NMR active nuelei like N-ERY,

UNIT- 1
FCONMR spectroseopy  CONMR spectroscopy: Basic principles Carbon- 13 NMR

SPOCRCUDY- chemical shift (aliphatic. olefinic. alkyne. aromatic. heteroaromatic and carbonyl

carbon’. Two dimension NMR spectroscopy.

sroten o H) coupled 7C NMR spectrum, off-resonance and noise decoupled ' C NMR spectrum,

(R LN

DEPT . 2DNMR inadequate — COSY. NOESY, HETCOR.

1 nit-111
Mass Spcﬂmmctn'
Inroduction. ionization methods EI, CI, FD and FAB. Fragmentation: basic fragmentation types

nmroeau

no rules.factors  affecting fragmentation, jon analysis, ion abundance. Mass spectral

fragmentation of organic compounds (hydrocarbons. alcohols. ethers. Ketones. aldehydes,

carhorylic acids. amines, nitriles. nitro and halogenated compounds), common functional
roups. molecular ion peak, meta stable peak. Mc-Lafferty rearrangement. Nitrogen rule. HRMS.

Unit-IV
LV -Visible spectroscopy and ORD
rermination of configuration of E/Z isomer. sterie effect, UV speetra of heteroeyclic, azulenes

__J: Masadbll L
ic compounds, optical rotation. optical rotatory dispersion (ORD), circular dichorism

et e

CD 1. octant rule and axial halo ketone rule.

U nit-V
Structure Elucidation of wmplc'\ organic molecules
Structure elucidation of organic compounds by combined applications of UV, IR, NMR and

dSs cCtrometry

Suwesled Books References:
| Socctrometric Identification of Organie Comy vounds: Sixth Edinon: R Silverstein and

Cchaters John Wiley and Sons, 2002
Oruunic Spectroscopy: Third Fdition: W. Kemp: Palgrave Publisher Ltd., New York. 2004.
* Spectroscopic Methods in Organic Chemisiry: Sixth Ldition: D. H. Williams and L.
Tt MeGraw Hill Publishing Company Ltd, New Delhi, 2002.

4 Spectral Analysis of Organic Compounds: Second Edition; C.J. Creswell and M.M.
ampbell: Burgess Publishing Company. Gireal Britain, 1972,

'-i
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MCE 033C: Organic Fleetive H: NATURAL PRODUCTS-1I

Course Qutcome: \fter the completion of this course

QU1 Stedents will be able w0 KT ¥ 4 C i i 2

‘ able 1w understand primary function of plt!ll'll.‘nE"s n planb and and :‘,L‘I]CT;][ methods of

ssructure determination ) _

MY Srgdent I he . aceribe 1 : 5 !

CO-3 Sudents will be able to describe biosynthesis of plant pigments and gain knowledge about Acetate
and Shikimie acid pathway _ i

8 0?‘ Stsdents \. t\j able to describe the Structure, synthesis and binding of

svnthesis of light absorbing pigment Chlorphyll.

pathway

Haemoglobin and Structure,

U4 Students will be s ta-exnlain isolati e i T ! ! . & ;
LRk lents Wi ot able to explain isolation, nomenclature. classification. biogenesis and physiological etfects ot

WIALLANTIS

¢ -3 Students will be able t understand synthesis and  structure educi
Soudet will also be able 1o understand the concepts of medicinal chemistry.

dation of Pyrethroids and Rotenones.

Unit-l

Plant Pigments-1

Occurrence. nomenclature and general methods of structure Jetermination. structure and
svthesis of cyanidin chloride. pelargonidin chloride. delphinidin and hirsutidin chlorides.

Lnit-11

Plant Pigments-11

Olecurrence. nomenclature, structure and synthesis of tlav
<oflay one.daidzein, butin and aurcusin. butein, Aureusin, Bioss nthesis ot tlavonoids.

ol (3-hyvdroxy tlavone), quereetin,

Unit-111

Prophyrins

Haemoglobin, degradation products of'h
spectral properties. structure clucidation and synthesis of Chlorphy L.

aemoglobin and s nthesis of hucmin, porphyrins,

Unit=IV
prostaglandin
Occurrence. nomenclature. ¢l

EJr.':' D and P(Ji'_‘.t

gssification. biogenesis and physiological effects.Synthesis of

Loit-V
Pyrethroids and Rotenonces
S nthesis and reactions of P reth

roids and Rotenones. (For structure educidation, emphasis is to

{ on the use of spectral parameters W herever possible).

e 'r‘;'.n £ad ¢
Medicinal Chemistry:

Drugs and their Clias ificamion, actions. |herapeutic action of @ new important

[Drup-target inter

| 20/ gl
4 N et 5
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!H”‘ni ‘I'U'u‘l]\-l, 11111'11\\11. \. “i““hlllﬂnk “‘l.i]g‘ult‘1\‘!‘1\'-”1\ achive dlili'h.l ||".!.Ilt|1liill-t‘l'iv.llllillk'. 3SICS).
- ) . L by () \ L .. . i * U . z " . '

A 1”“' L !‘“\\ ‘\ \“\“1!\'\'1.“1"\}. .I!l[ll‘illlt'ﬂ li“l[-‘..‘\; I H\”I{ <'\|”|||.” "”n”

antitertiliny Jrugsantiticn otis : _
: . el sweetening agents(steralose rotenoid) and food preservatives: New

Tovelomment 1y Dire rese
development tn Diug veseareh.Drag designing.

Suggested Books References:
‘c?\"i"E‘\- g Troamyretry H * . i
& l‘;h_\ 1.: ll.udml.\ - Chemistry and Biological Significance, J. Mann, R.S. Davidson, J.B.
Hobbs, DV, Banthropeadn 1B, Harbome. Longman, Esses.
Y. Organic Chemistey @ Vol. 2 1L, Finar, ELBS
3 StercoselectiveSynthesis : A Practical Approach, M. Norgradi. VCH.
1R adds Chemistey of Car -
1 Rodd’s Chemistry of Carbon Compounds, Ed. S. Coffey, Elsevier.
: Chemistry, Biological and Pharmacological Properties of Medicinal Plants from the Americas,
- [ 2 . )] 7 .
Ed. Kurt }hﬁ.sulm.inu. M.P. Gupta and A. Marston. harwood Academic Publishers.
o. Introduction to Flavonoids. B.A. Bohm. Harwood Academic Publishers.
. New }rcnds in Natural Product chemistry, Ata-ur-Rahman and M.L. Choudhar
Academic Publishers.

-

y, Harwood

VCE 034A: Chromatography and Spectroscopy (Practical)

Thin Layer Chromatography

1. Toseparate the mixture of Methyl Orange and Methylene Blue by using ¢ clohexane and
ethyl acetate(8.5:1.5)a s solvent system.

2. To Prepare and scparate 2.4-dinitro Phenylhydrazone of acetone . 2-

butanone.hexane-2-one and hexane-3-one using toluene and petroleum ether(40:60).

Paper Chromatogra phy

To separate the mixture of phenylalanine

glutamic acd.Spray reagent —Ninhydrin.

t To separate the mixture of D.L-alanine.ghcine
water(4:1:5).Spray reagent- Ninhydrin.

3, To separate monosaccharides —a mixture of D -galactose
.cetone: water (4:1:5) .Spray reagent —aniline hydrogen phthalate.

6. To Separate and identify sugars present in the given mixture of glucose. fructose and
surcrose by paper chromatography and determination of Rf values.

and gheine.Alanine and aspartic acid.Leucine and

AP

and L-leucine using n-butanol acetic acid

and D-fructose using n-butanol :

Spectroscopy '
Identification of organic compo UV, IR, PMR, CMR

& MS) Spectrophotometric (uv

unds by the analysis of their spectral data (
/VIS) Estimations-

i Amino acids

il. Proteins

iii.  Carbohydrates

iv.  Cholesterol

v Ascorbic acid

V. Aspirin e

vit, Caftemne /:/ <\ i
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Specialization: Physical Chemistry

MCE 033A: PHYSICAL ELECTIVE I: CHEMICAL ANALYSIS
Course Outecome: After the completion of this course

CO-1 Students will be able to understand Food analysis, use of HPLC
CO-2 Students will be able to analyse soil characteristics and quality
CO-3 Students will be able to perform the analysis of solid, liquid and gaseous fuels.

CO-4 Students will be able to perform the analysis of water,various parameters and impurities present in
water.CO-3Students will be able to understand clinal analysis and drug analysis by various physical

methods.

and TLC in food adulteration etc

Unit 1

Food analysis

\oisture. ash. crude protein, fat crude fibre, carbohydrates, calcium, potassium, sodium and
phosphate. Food adulteration-common adulteratnts 1 food. contamination of foods stuffs.
\licroscopic examination of foods for adulterants. Pesticide analysis in food prodeuts. Extraction
and purification of sample. HPLC. Gas chromatogrphay for organophosphates. Thin-layer
chromatography for identification of chlorinated pesticides in food products.

Unit 11

Analysis of soil

Analysis of Soil, moisture pH total nitr
sulphur and alkali salts.

ogen, phosphorus, silica, lime, manesia, manganese,

Unit III

Analysis of Fuel

Fuel analysis ; liquid and gas. Ul
Liquid fuels-flash point, aniline point,
produced gas and water gas-calcorific value

{imate and proximate analysis-heating values-grading of coal.
octane number and carbon residue. Gaseous fuels-

Unit IV

Analysis of Water
Objectives of analysis-parameter for analysis-colour, turbidity, total solids. conductivity, acidity,
alkalinity. hardness, chloride, sulphate, fluoride. silica, phosphates adn different forms of
nitrogen, Heavy metal pollution-public health significance of cadmium, chromium, copper, lead,

zinc. managanese, mercurry and arsenic.

Unit V

Clinical Chemistry
Compositio of  blood-collection and preservation of samples. Clinical analysis. Serum

electrolytes. blood glucose. blood urea nirogen, uric acid, albumin, globulins, barbiturates, acid

—
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and alkaline phosphates. |
sphuates. ' i icati
['he blood gas | nune assy - principles of radio immuanoassiy (RIA) and applications.
¢ blood gas analysis trace elements i the bad -
: 8 TR TR )

!)l‘ug 1l||‘.|'} s
Narcoties and ds
. S and dangerous drae, Ol 1 -
- k assthication ol drags. Seree e dayer
b . i : gL Sereeing by pas and thin Jave
\lnl\‘l‘n.\l\\gi Ji‘h\ l"hi \'[‘\‘\‘1I'\‘]‘hn[n]]h'“ WComeasurements . 4 |

Suggested Books References:

\nalvtical Chemistry, G.D. Christian, J.Wiey
| S U (1 5 . v ¥ . E .
> Fundamentals o analytical Chemistry. D.A. Skoog. D.M. Wesl and F.J. Hooler. W.B.

- .
SAUNACTS.

3. Analytical Chemistry-Principles. J.H. Kennedy. W.B. Saunders.
+ :‘1\:?‘1:_\.:1631 ¢ ‘h_'cmlstr_\'-Principles and Techniques. LG. Hargis. Prentice Hall.
< Principles of Instrumental analysis D.A. Skoog and J.L. Loary. W.B. Saunders.

o Principles of Instrumental Analysis D.A. Skoog W.B. Saunders.
. 91:;1311h;uiwc Analysis, R.A. Day. Jr. and A.L. Underwood. Prentice Hall.
Environmental Solution, S.M. Khopkar. Wiley Eastern.
9. Basic Concepts of Analysis Chemistry, S.M. Khopkar. Wiley Eastern.
10 Handbook of Instrumental Techniques for Analytical Chemistry.. Settle. Prentice Hall.

o

VICE 036A : PHYSICAL ELECTIVE 1I: ELECTRO CHEMISTRY-1I

Course Outcome: After the completion of this course

CO-1 Students will be able to understand the formation and working of fuel cells

CO-2 Students will be able to understand the electrocatalysis in simple redox reactions and
biological systems. CO-3 Students will be able to understand the principles and applications of
Loltametry. CO-4 Students will be able to understand the types of electro organic reaction and their

applications in sewage water treatment..CO-5Students will be able 10 understand controlled current

techniques.

Lnit 1

Fuel cell

Electrochemical Generators (Fuel Cells)
Hydrocarbon air cell. Alkaine fuel cell. Phosphor
applications of fuel cells.

- Hydrogen oxygen cells. Hydrogen Air cell.
o and tuel cell. direct NaOH fuel cells,

Unit 11
Electrocatalysis
Chemical catalysts and Flectrochemical catalys
oxides of rare earths. Electrocatalysis in simple
arious parameters.

ts with special reference to purostates, porphyrin
redox reactions, in reaction involving adsorbed

species. Influence o1V

L nit 11
Voltammelr) e

o b ,.-1\_,/’?..";";] g P

4.~ \
—‘d]! t{-}/ 0 N /"/
\&tu Ve
k!




L:f{)_:‘rnl principle ;unli applications, linear sweep voltammetry (LSV).evelie voltammelry

S are i » b a3 i v < g IRy £ . " i .
(LN Isquare w g F""“‘k“_\ Strpping voltummetry cathodic and anodic adsorptive stripping
voltammetry (CAASV and AAdSV)

Unit IV

Fleetro-organic synthesis

1'\.\,.“\1,\-..‘\.. MR . H 1

x Pes | i :\m ro vrganic reaction . constant eureent and constant potential clectrolysis cell
ssion. effect ol vanable | nature of medi ature of : i PV I

design. effect ofvari 1.1 h_. nature ofmediun . nature of electrode materials, over voltage, eflect

ol redox coupic. .sp;\lw.umn of SEWIERC waste water treatment.

Unit )

Controlled Current Fechniques

introaduction, general  theory, Sand  equation, programmed current chronopotentiometry.
Quasireversible waves. reversal techniques, galvanostatic double pulse method.

Suggested Books & References:

I lectrochemical methods by Allen J. Bard and Larry R. Fanlkner. Johnwiley. Pub.
Flectrochemistry by Carl H. Hamann, Andrew Hanmett and wolf vielstich.

Modemn Polarographic Methods by H. Vessor & Galen W.Wiley Interscience.

Topis inpure and applied chemistry Ed. S.K. Rangrajan SAEST Pub.. Karaikudi. (India).
Iechniques of eletro-organic synthesis Part I Il & 11l by N.L. Weinberg John Wiley Pub.

LIFT I B e—

tr e

MCE 037A: PHYSICAL ELECTIVE 11l : CHEMICAL KINETICS-1I

Course OQutcome: After the completion of this course

CO-1 Students will be able to understand the kinetics and mechanism of micelle cataly zed reactions

CO-2 Students will be able to understand the radiation chemistry and photochemistry. Kinetics and mechanism of
photochemical and photosensitized reactions, ¢lectron transfer reactions

CO-3 Students will be able to understand the kinetics and mechanism of induced reactions.

CO-4 Students will be able to understand the electron transfer reactions in metal complexes.

CO-3Students will be able to understand bridged outer-sphere electron transter mechanism, Nucleophilic and

slectrophilic catalyst and their mode ofaction.

LUnit l

Micelles catalysis and inhibition

Kinetics and mechanism of micelle catalyzed
ons. Micelle inhibited reactions.

reactions (Ist order and second order) Various type
1 micelle catuzed reacti

Kinetics and Mechanism of Substitution Reaction
( lassification of ligand substitution mechanism.Anation and base catalyzed Kinetics of anation

reactions. Aguation and acid catalyzed kinetics of aquation reactions (octahedral complexes).

Unit 11

Radiation Chemistry
Radiation chemistry and
Hydrogen wtons and hy droxvl rudical-oxidizin

@féewﬁ/ H

photochemistry. Radiation chemistry of water and aqueous solutions.
¢ and reducing conditions. Kinetics and

47




L : .." 3 o » » N .
:_‘tIh mism ol phnlo;l_mm.. al and photosensitized reactions (One example in cach case). Stern-
olmer equation and 1ts appheatio LoOee - : ‘
phee r-lni}\ - }\‘n § | 14 catton Holeconeept m the presence of semiconductor type
by Sis. 14 n b Sy . . v;om
%_ ‘1 DEHL D e o LR \.hdﬂl‘dﬂ of electton transter reaction m the presence ol visible
light. Kinetics of exchange reactions (Mathematical analysis)

Ui 1

Induced Phenomenon

luced reactions: coneepl and their characteristics.Induction factor,Mechanism of (i) Fe (1)
duced oxidation of iodine by Cr(VI) in weak acid medium.(ii) As (I11) induced oxidation of
all) by chromate in acid solutions. Kinetics and mechanism of induced reactions in metal
complexes (octahedral complexes of Cobalt (111) only)-basic concepts.

i
i

P

Unit 1V
Electron Transfer Reaction in Metal Complexes

inetics and mechanism of 1:1,1:2.1:3 metal substrate complexes as intermediate.Henry Taubes

l.ssical reaction .its kinetics and mechanism, Inner-sphere and outer sphere. electron transter
—eactinos and mechanism. Variaous types of inner sphere bridges. adjacent and remote attack.

iv

| inkage isomerism. Chemical and resonace mechanism.

Unit M
Marcus-Cross relation in outtersphere reactions (no mathemutice

_ D

| derivation). lts application in
reactions : .

CaIV) = Mo(CN)s™ —>Ce(l11) + Mo (CNY'6

Fe(CN) o~ Fe(CN) "¢ -> Fe(CN) ¢ + Fe(CN)

Bridged outer-sphere electron uansfer mechanism Nucleophilic and clectrophilic catalyst and
their mode of action.

Suggested Books References:
rpanic Chemistry. Vol. 30 1967.

d. Electron Transer Reactions. Interscience.
geneous Catalysis from protein to protein, Wiley.

Progress in Ino
R [umry and R.W. Raymon
N | Bender. Mechanism of Homo
A (. Svkes. Kinetices of Inorganic reactins. Pergamon.

S W Benson. Mechanism of Inorganic Reactions. Academic Press.
Pha sical Chemistry Vol. 2. Ed. Prof Ya Grasimoy. Mir publisher.

- Reactino Mechaims, Wiley.

Oxford Press

2 LD e

) s Uy A

7. Basolo and pearson. Inorganic
8. H. Tuube. Electron Transfer Reactions,

MOE U38A : Polarography and Chemical Kinetics (Practical)

al ions such as Cd'2 Ph, Zn " polarographically.

I Identification and estimation ol met
iphically (using Lingane's Method).

7 Study of a metal Jigand complex polarogr

7
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Determination of rate constant and formation constant of an intermediate complex in the
reaction of Ce(IVY and Hypophosphorous acid at ambient temperature.

Determination of energy and enthalpy ot activation in the reaction of KMnO4 and benzyl
aleohol i actd medium

Determination of energy ol activation of and entropy of activation from single kinetic
run,

Kinctics ol an cnsvme t';ll{ﬂ} sad reaction

Po determine the hardness of Water by complexometrie method and by [C] method.

Lo determine the amount of free chlorine ingiven water sample.

Determination of Total residual Chlorine and amount of Fluoride ion in given water

saples.

Determination of Viscosity of a given lubricant by Redwood Viscometer No.I.
Determination of Flash and Vire Points of a given lubricant by Pensky Martin Apparatus.
Determination of Cloud and Pour Points of a given lubricant.

Lo determine moisture, volatile and ash content in a given coal sample by proximate

analysis.
T'o determine the calorific value of Solid Fuel by Bomb’s Calorimeter.

Suggested

Inoreanic Experimens, J. Derek Woolings, VCH.

Microscale Inorganic Chemistry, Z. Szafran, R.M. Pike and M.M. Singh. Wiley.
Practical Inorganic Chemistry, G. Marr and B, W, Rockett. Van Nostrad.

I'he systematic 1dentification of Organic Compounds. R.L. Shriner and D.Y. curlin.

MCE 041A : Minor Projeet (Which will be done in vacations after Semester-111 and will be

evaluated in Semseter-1V)
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* M/Sc. Chemistry 2020-21
Mapping of PO-PSO-CO

MCE 001D: Compounds of Different Elements
be able to understand (he:

After the completion of the course. student will

Stereochemistry and Bonding in Main group compounds
Metal-Ligand bonding

Hydrogen, Alkali and Alkaline Earth Metals

n_mp_;rﬁs Jtir_lgm ;;d Silicon

UNIT § i Nuclear Chemistry

nt will be able to understand the:

ding in different compounds and re
and applications of Hydro
and Silicon group clements. CO-5 Types

After the completion of the course, stude
CO-1: Basics of stercochemistry and bon
. CO-3 Preparation, structure, bonding, reactions

honding in complexe
Metals, CO-4 Preparation, structure and bonding of compounds of Carbon

actions. CO-2 The knowledge of metal- ligand
gen ,Alkali and Alkaline Earth
of nuclear

reactions
Mapping of CO-PO
COPO POl PO2 PO3 PO4 PSSOl PSO2 PSO3
b o 4 L ———————
| CO-1 M M H H H H M
= [ [
H L M H H M
G | |
M H L H H H M
| =
H M 1 H H M
| o g
L. M L M H H H
,_J_—/—l______—l________ I IR

M= 2 L:]

Reaction Mechanism : Stru
Nucleophilic Subsitution

se student will be able to-
ding associated with organic molecules.
be able to identify the chiral centre present in

ersal notation.CO3: Understand the reaction

mpletion of this cour
£ different types of bon
of a particular organic molecule,will

Course Outeomes: On the co
CO1: Understand the nature 0
C02: Understand the different stereo isomers
le and will be able to communicate the di
reactivity.

substitution and its mechanism.

a molecu fferent optical isomers with univ

mechanism and the impact of structure on

CO4: Understand the aliphatic nucleophillic
C03: Understand the photochemica] reactions.




MCE 003C: Quantum, Surface and Electro Chemistry

SN, = ==t
| Introduction to Exact Quantum Mechanical Resulis =

| Molecular Orbital Theory
! ;

Course Outcome: On
completion of this course
student will be able to-

| Surface Chemistry &Micelles

. | Flectrochemistry
[___uNiTS | Overpotemtial
erstand the postulates of quantum mechanics and derivation of Schrodinger wave equation.
CO-2. Understand the quaniam mechanical approachof MOT

CO-3 apply and analyze the basic knowledge of various adsorption is0
applications.

critically on electrified do uble layer and different models,
rstand practical aspects of polarography

therms describe the basic concept of surfactants and their

CO-5 un

Mapping of COs and POs

e =

coro | POl P02 | PO3 PO4 PO5 PO6 PO7 | PSOI pPSO2 | PSO3

COl ! M M M H H H M
CO2 | H M L M H H H M
CO3 | M M I L M M H H M
CO4 ‘ H M L L L H H H M
Co03 M H L L L M H H H

MCE 004B: Mathematics and Computers for Chem ists

Unit-1 Matrix Algebra.

Unit-I1 Differential Calculus

Unit-I1T Elementary Differential equations

Unit-IV Introductiion to computers

Unit-V Computer Programming in C

This course has the following objectives:

inverse, adjoint and transpose of matrices,
lution, linear dependence and

Course Objectives:
CO1To teach students the addition and multiplication:

eneous, non-nomogeNcous linear
diagonalization, determinants.

ty and differentiability,

basic rules for integration.

special matrices and their

properties. Homog equations and conditions for the so

independence. eigenvalues and cigenvectors,

CO2 To expose

students to the Functions, continui rules for differentiation, applications of differential
g maxima and minima, Integral calculus,

caleulus includin
order and first degree differential equations

CO3To expose students basics of First-

and their applications. Second order

differential equation and their solutions.
CO4To teach students ‘Introduction to computers, Basic structure and functioning of computer with a PC as illustrative example.
evices. Secondary storage Computer languages- Operating systems .

Memory VO d
C, History of *(”, operators and express

CO5To teach students Computer Programming in
structures and unions.

ion, input & output operation, decision

making and branch ing looping, arrays, function,




MM _\;\1 ' 1“ .
M M M 1" M __H
il \ M Y M M o
SEMESTER T
MCF 007B: Chemistny of Transition Metals _
UNIT ) Metal ligand equilibria in solution. - -
CUNIT 2 Flectronic spectra of transition mefal complexes e
U\ | Reaction mechanism of transition metal complexes e
LN Y | Symmetny and Group l_‘l-u;_m_‘y_ E _ _____ __._-.__f - e—————
UNIT S \ Applications of Group Theory in (‘lﬂiistry

letion of the course, student will be able to understand:

Course Quteome, After the comp
ria in solution and their relative stability.

QO metal-lgand bonding (hrough difterent theories and metal-ligand equilib
SO2 clectronie spevira and caleulation of different parameters.

\anism of transition metal complexes an ution, redox

QO epenyy profile and reaction mect d different types of reactions like substit
- and related theonics.

Q08 Svmametry symimetny clement

COS 1o apphy the knowledge of group theory on different m

s. orthogonality theorem and group theory of molecules.
olecules and systems..

0RO POI PO2 pPO3 | PO4 POS PO6 P07 | PSO1 | PSO2 PS03
£ = | 2 | 2
CO-1 M M H H M M L H H M
T8 ~. - ,__..___-.-———______——< S
el M | H L M M H M H H M
___/_,{——/_ | 1 S [
cos | L M H L H M H H H M
L S W ==
co4 M M H M L L M H H M
cos | L L M I M M M H H H
- R I E- MCE

-

008A: Reaction mechanism: Addition, Elimination and Pericyclic Reactions

UNIT | ‘Aromatic Nucleophilic Substitution

UNIT 2 Aliphatic Electrophilic Substitution, Aromatic Electrophilic Substitution
UNIT 3 Addition to Carbon-Carbon Multiple Bonds
UNIT 4 Jddition to Carbon-Hetero Multiple bonds Elimination Reactions
UNIT § ic Reactions

[
Course Outcome: After the completion of the COUTSE, student will be able to understand:
CO-1: different aromatic nucleophilic substitution and free radical reactions.
C0-2 aliphatic and aromatic clectrophilic substitution reactions.
C0-3 mechanistic and stereochemical aspects of addition to C-C multiple bonds.
(C0O-4 mechanism of C-hetero multiple bonds and elimination reactions.
C0-5 symmetry, Lypes and rearrangement of pericyclic reactions.

Mapping of CO-PO

———
PO3 PO6 PO7 PSOL PSO2 PS03
A M M H H M
| o e
L H M H H M
L ——
H M H H H M
L
| 1 M H H M
H M

ics

MCE 009C: Thermodynamics and Chemical Kinet
lassical Thermodynamics




rmodynamics

R
Statistical Thermodynamics and Non equilibrium the

Partition Functions

UNIT 4 Chemical Dynamics-I

| UNIT 5 ._Tf\cmical Dynamics-11

r the completion of the course, student

Course outcomes: Afte will be able to understand the:
CO-1: concepts of classical thermodynamics.

CO-2 criteria for statistical and non equilibrium thermodynamics.
CO-3 translation, rotat ional, vibrational and electronic partition functions and molar quantities.

CO-4 rate laws, collision theory of reaction rates, Arrhenius equation and the activated complex theory.

CO-5 kinetics of enzyme catalyzed reactions, fast and unimolecular reactions.

,_——r——'—_ -
CO'PO POI PO2 PO3 PO4 PO5 PO6 PO7
_,_T_____________________________ S
co-1 M L H M M L L
e I
]F—ﬁﬁ— M H L ‘_T-"_T‘q'_"'ﬁ_ﬂ M
———T 7 | ] | ——T 7 |
CO-3 L M M L H M L
L _______——__________________._—
CO-4 M M H M L L M
CO-5 L L M M H M 1
[oos | C [t ] ¥ 1

MCE 010B: Ap Hlications of 8
Ultraviolet spectroscop

student will be able to-

ctroscopy. principles of UV spectruscopy,its applications in structure

After the completion of the course,
ommeon terms and principles in spe
ethod of Instrument.

s IR spectroscopy and Raman sp

Course Outcomes:
CO1 Understand the ©
determination and working m
CO2 Understand the Principle
working method of Instrument.

CO3 Understand the principles ©
working method of Instrument.

CO4 Understand the basic principle Principles of

about the use of NMR technique in medical sciences
iples of Photoelectron Spectroscopy, Electr

CO5 Understand the basic princi
determination and working method of Instrument. Student will also learn about chrom

ectroscopy, their applications in structure determination and

jcations in structure determination and

£ Rotational Spectroscopys ESR spectroscopys their appl
NMR Spectroscopys instrumentation and applications. Student will also learn

on microscopy and their applications in structure

atographic techniques.

of green chemisir,
and their illustrations W
gy SOUurces : Microwave induce

ith examples.

[ntroduction ,
4 and ultrasound assisted green

Basic_principles of
Application of non ¢0!
thesis

9
Y
B




e ahle to-

anations and examples.

Course Qutcomes: After the completion of the course. student will
tion of hazardous/toxic products.& designing safer

CO1 Understand the twelve principles of green chenmstry with their expl
02 Understand the Prevention ofwaste byproducts. Prevention/Minimiza
chemicals - difYerent basic approaches, Designing Piodepradable products.
O3 Understand the Tntroduction of mucrow e induced organic and inorganic synthesis, m
and energy benefits:limitations,

CO4 Understand the use lomic [iquidds as green salvents, Plectrochemical synthesis.
COSUnderstand Oxidation-reduction peagents and catalysts, aultifunctional reagents;
solventless reactions, Nonem alent denvaiizatien Fionmuss conversion, cinission con

icrowave activation cquipment time

Combinatorial green chemistry,

irol. Biocatalysis

rcoro | PO | PO2 1 pod TO6
cor (w1 I

cor __|m_|u M

o3 IM M l'n

oo L m T

Lo 1w M jH

Specialization: Inorganic Chemistry

ganic Elective 1: PHOTOINORGAN
Basics of Photochemistry
Properties of Excited States Excited States of Metal Complexes

MCE 014A: Ino
INIT 1

Ligand Field Photochemistry

Metal Complex Sensitizers
X-RAY DIFFRACTION

e: After the completion of the course, student will be able to-
f photochemistry including various excitations and energy dissipation.

ochemical kinetics for radiative processes and deactivation of molecules by quenching.
d and excited level.

Course outcom
CO1understand basics ©
CO?2 articualate the phot
CO3 understand the different photochcmical reactions viz. ¢
CO4 understand the mechanisms of electron relay, water photolysis,
CO5 understand the applications of XRD, methods of structural analysis of cry

duction, oxidation, substitution at groun
nitrogen fixation and CO, reduction.
stal, diffraction pattern etc.

o7 x — |
CO/PO | PO1 po2 | PO3 PO4 PO5 pPO6 PO7
_________________,____________________________________________.,
CO-1 H M H H H H M
N [ [ I
| CO-2 M H H M M H M
CO-3 M H H L H M H
[ T | |
co-4 M M H M L H H
I I I
M M

.- CO-5 L 1 M L M :
MCE

e ll: BIOINORGANIC CHEMISTRY

015B: Inorganic Electiv
. Metal Tons in Biological Systems
UNIT Metal Storage and Transport

,_.——-—-———-—'_________— = r
Bioenergetics and ATP Cycle

| UNIT 2
UNIT 3 Transport and Storage of Dioxygen

L —
UNIT 4 Metals in Medicine
| UNIT S Supramolecular Chemist

ourse student will be able to-

ompletion of this ¢
taining biomolecules.

Course outcome: On c©
ure and function of metal ion con

C0-1 analyze the struct

A1
\/ - .l’/ /
= o f h o~ /
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Tes mpnolvesd i enetEy prsdnction and st e and functions of PNA,
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hementhon, kel mthedn oomplescs of i cohalt amd coppet
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Tx wsed tor

Jiaginivsts and chemotherapy Pialog

2 explain M yole amd ey hamem of vanons
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MUERIdA k anic Electine 1l ORGANOTRANSITIO
= INIT Y A1k Is and Aryls of Transition Metals

UNIT 2 Alkylidenes. alkylidynes of Transition Metals

Compounds of low valent carbenes and carbines

ts will be able to learn about the
sition pathways organo-Copper 1o

tter the completion of course studen
stability and decompu
Bonds alkylidenes, alkylidynes an

Course outcome: A
CO1- types. routes of synthesis,
Transition Metal-Carbon Multiple
and carbrvnes-synthesis

04 Transition metal p-Co!
metal p-Complexes with unsaturated organi

OFganIc 5 nthesis. CO2- Compounds of
d their ssmithesis CO-3 Compounds 0 £ Jow valent curbenes
ceules. alkenes, alkynes, ally] complexes. CO-5 Trapsition

psaturated organic mol
J triens | complenes.

mplexes with u
¢ molecules, diene. dienyl, arene an

. ation: Organic Chemistry
MCE 018A nic Elective Lt ORGANIC SYNTHESIS-I
i UNIT 1 Oxidation |
- UNIT2 | Reduction-1 - |
UNIT 3 ! Reduction-11
T UNITH Rearrangements — 1
T UNITS | Rnrnngements—_ll

{ sarse Qutcome: After the completion of course, student will be able 10

(0} Undersiand the naturc of different oxidation provess.

L 2 s the vanious Sicps ind olved in the reduction provess of Qrganic molecules.
pgersand e specific reaction mechanism in the provess of hydrogenoly sis.
basic principle imvolyed 10 yanous [earTAngement provesses.

volved in different rearf

- hd.cr:\‘.a.'.d the
. |pderstand the vanous siops in angement reaclions
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ACE 042A: Organic Flective 11: Heteroeyclic Chemistry

: et - b AE—

NIt | Nomenelature of Heteroey cles, Aromatic Heteroeyeles

~ e O L — pocy cles, ARITRIIE 12H2 =t =
Non-aromatic Heteroed cles

UNIT 2 !

* — —

UNIT 3 | Small Ring Heteroeyeles

5 e T e
1 NIT4 N Renm-l-uschno-?\lcmhcm‘. Heterocycles & meso heterocyele

Sin Membered Heterocycles with one heteroatom

UNIT &

Course Qutcome: After the completion of syllabus. student will be able to leamn the

CO-1 Nomenclature pattemns of heterocyclie compounds, aromaticity and chemical behaviour
C0-2 Natur. confirmation and stability of non aromatic heteracyeles

CO-3 Synthesis .and reaction of small ring{i.-t.i\mcmhcred heterocycles.

CO-4 The synthesis and reaction of benofused and meso-ionic heterocycles.
CO-§ The synthesis and reaction of six membered with one leteroatm and more than ong heteroatom

Mapping of PO/CO

Carotenoids

Alkaloids-1

Alkaloids-11

Course outcome: On completion of the course, M.Sc. student will be able to understand:
CO-1 Physical properties, chemical properties, synthesis and uses of terpenoids. 1t found in various citrus fruits and herbs and is
known to have antioxidant propertics and is also used i ;ous household products such as detergents and soaps.

C0-2 Classification, nomenclature, isolation and uses of carotenoids. The health benefits of carotenoids generally derive from

their vitamin A activity in the body. These benefits include support for the skin, immune system, hear} and eyes.
e knowledge necessary for understanding the structure, isolation and physiolo gical action of alkaloids,

CO-3 Students gain specil
their structures, functions, as well as their possible use in human. ) _ _
CO-4 The general properiics of the alkaloids, importance of these compounds t0 humans. Synthesis and biosynthesis of these

natural products are also discussed
CO-5 Nomenclature. basic skeleton, isolation, structure determination and health benefits of steroids
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S‘m«uh: abon Phy

MCE 8228 PHYSICAL

INTH
[
TNT 3
LNIT 4

INIT §

Course OUITOmME: On

CO-1  Inoodacton

UNIT 3
LNIT 4
LNIT S

( purse outcome: On
CO-1 Electroch
CO-1 10 { clecoc
C0-3 doals
CO-4 corrositl
C0-5 kinetics 0

o0

0]

Jical bamenes

PO POt pos Jros Jros | roe Tror
[ .
! —4 T | ' |
" { i M NI "
. ’ s i
H 1 i Y I M "
4 i F 4 '
{ l 1 | ™M il M 1l
! | i ‘ | " | M T
Lo . . | :
H i 1 A 1 i ! il
woal U hemistry
FLECTIVE I ELECTROANAL YTICAL TECHNIQUES
Introduction of Flectroanalytical Techniques

Frrors and By aluation(Statistical Aunalysis)

. pbieslchi et S Ay
Cenductometr)
Potentiomelr)
Coulomerty

completion of the course, M Sc. student will be able to understand:

“anabnical methods and laboratory operations.
d methods of reporting analytical data

ied Of

on of statistical data an

(O Eors and evalual
CO-3 U anductometnic HIranons and measurements.
(0 Posennomeln methods, pH determination by instruments and its applications
(0% ponciple and appicalions of colorimetry
T P0T |
cOP PO! pO2 PO3 PO4 PO3
e e
S0l H L H M M !
| [ T ol
oaz H | L M M M ?
CO3 H | L M L M
______________g—-——"-—--‘ L
me H l L H L M
ol EE RS ey
B 8 H i H } M
__________________——-———"L-____-_—L_—-—-——'—
MCE 023A: PHYSICAL ELECTIVEILL: ELE(.‘TROCHEM]STRY-!
LNIT Electrochemical Energy Storage |
[NIT2 | Bioelectrochemistry J'

| Corrosion and Stability of Metals
Inhibiting Corrosion
|

Kinetics of Electrode Process
completion of the course.student W ill be able 10 understand about the

hemical reactions in biological processes.

{ the process of corrosion.
inhibition methods
of clcctrode process

Tesor
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MCE 024A: PHY SICAL = ELECTIVE 11 :CHEMICAL KINETICS |

| B | Oscillatory Reactions s |

| UNIT 2 1 Enzymes and Inhibitions

UNIT 3 | D_\'_namits of Gas-surface Reactions

T —

UNIT4 | Transition State

UNIT S T Metal ion catalysis

Course outeome: On completion of the course, M.Sc. student will be able to understand:

CO-1 kinetics of oscillatory reactions

CO-2 Ninetics of enzyme inhibition reactions

CO-3 Adsomption-desorption Kinetics and importance of Industrial catalysts

CO-4 statistical mechanics and transition state theory, applications in calculation of the second or
CO-5 mechanism of metal 1on catalysis

der rare constant for reactions.

coro | POl 1 57 703 |[P0o4 |POs |Po6 |PO7 |PSOI S0z | PSO3 |
col i L H M M M H H | H | M
co2 M M M H H M H H | ° | M
CO3 H M M L H H H H H | M
Cos o M H L H M H H H M
C.LTINT_’ L H M M M H T °H | M
L. ___,___J—J_ I
Specialization: Inorganic Chemistry
L CHEMISTRY-II

aanic Elective 1: ORGANOTRANSITION META
Transition metal com hounds with bonds to hydrogen

Homogeneous Catal sis

NMCE 027A: Ino

Reactions of CO

Activation of C-H bond
Fluxional Or, panometallic Compounds

Course outcome: After the completion of course
h bonds to hydrogen .

¢ to apply and analyze the basic knowledge of stoichiometric reactions for catalysis.
ytic reactions inyolving carbon monoxide.

CO-1 Students will be able 10 understand the transition metal compounds Wit

CO-2 Students will be abl
CO-3 Swdents will beable to describe the basic concept of catal

CO-4 Students will be able to e
CO-5 Students will be ahle to un

cplain reactions involving activation of C-H bond.
derstand fluxional Organometallic Compounds and their properties.

Mapping of COs and POs

PO6 PO7 | PSOI PS02 | PSO3
M H H H M
M H H H H

M H H M
H H H H
L M H H M

MCE 028A: Inorganic Ele INORGANIC POLYMERS

Basics
Polymer Ch aracterization
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Polymers of Boron

CUNIT
UNiT4____| Polymesofsilicon -
" o V] - E— “Polymers of Phosphorous and sulphur
(ourse Qutcome: After the completion of this course

( 0-1 Students will be able to understand the basic concept of polymers.
(0-2 Students W {11 he able to explain basic knowledge ol polymer characteri zation and p

+ sudents will be able 1o describe the structure, properties and applications of polymers based on boron.
rs based on silicon.

rs based on phosphorous.

oly dispersion co ncept.

[RY
CO-4 Students will be able to explain the structure, properties and applications of polyme

C0-5 Students willbe able to explam the structure, properties and upplications of polyme

—coro | =57 [ PSo1 | Pso2 | PSO3
B R

| col [ L H H M
| t _____-——____————_,__._—-——-.__-————-—'

o | M H M

l ol | H H H M
- I ____—-—-____——————__—————'-_-——-_-___.

COd t H H H M

+ S —k pe—x,
CO8 1§ 1 H H M

panic Elective 1: MINERAL BASED INDUSTRIAL CHEMISTRY
Industrial chemistr

Main group elements and their comp ounds
nollutants

MCE 0298 : Ino
CUNIT

Classification of

Course Outcome: After the completion of this course:

CO-1 Students will be able to understand general principles applied in studying an industry and manufacture of iron,steels €tc.

CO-2 Students will be able to

explain classification

C0O-3 Students will be able to describe the classific

of cement and manufacture
ation of ceramics and basic

of portland cement.
raw materials.

CO-4 Students will be able 10 explain the solid industrial poi

sons and their classification.

CO-5 Students will be able to explain the liquid and gaseous industrial poisons and their classification.
Mapping of CO-PO
CcoPo POI PO2 ww PO6 | PO7 | PSOl
o e
1 C02 M e M H H
cos  |L N S S S H
s L e e W

Specialization: Organic Chemistry

anic Elective I: Disconnection A
Disconnection A

MCE 031A: Or

nections

UNIT 3

Ring Synthesis-11

ourse, M.Se. student will be able to understand:

CO-1 Synthons and synthetic equivalents, disconnection approach, chemo selectivity, Order of Reactions etc.

C0-2 Principle of protection of alcohol, amine, carbonyl and carboxyl groups, Alcohols and carbonyl compounds,
regioselectivity, alkene synthesis, use of acetylenes and al iphatic Nitro compounds in organic synthesis.

CO0-3 Diels-Alder Reaction, 1,3-difunctionalised compounds, a-b- unsaturated carbony! compounds, control in carbonyl
condensations, 1 5-difunctionalised compounds. Micheal addition and Robinson annelation.

Course Outcome: On completion of the ¢
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(eronya des, senthesis of 34,5l o membered rings arpmatic hetercocy cles inoranic

arrangement i s} nthesis,
hods,catbonyl

(henis of Saluial el hw
| stategs and stercoselectiviny Lvclsation andd psctiion reaciion i
B asenrhesis i Photocvclosddition and e of hetenes Jerivahic pearrangernent and special met

b i ool Ty petrosynthetn annlysis

" § el
Ll Ahels Abdet e on and redustion o ATOIIATIC COmpn:

f Ru‘"""‘”

Lwiiie

LA Mo . RN "I Pt i Mol | 1S ] OB PO Psol PsO2 ] paont
wi M oW o | I T T I i M
N T T l A T H " " " M
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| —
o " S T VI W | on T | M T
i T Y \ M no S0 w | W | H T
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UNIT 2 T NMR spectioscopy

INIT R T Mas Sprclmmctr,. //

Bl 'l_\'-i_;;ﬁl'e-_;_pc—ctruscnp}' and ORD

UNIT 4
- l_Ni-I- 5' ~ T Structure Elucidation of complex organic molecules
course, student will be able to-

Sonance Spectroscopy. complex spliming patterns efc.
ir applications in structure determination and working method of Instrument
te - COSY, NOESY, HETCOR.

T ourse OQutcomes: After the completion of the
Understand the ady anced Proton magnetic re
-0 Understand the principles ' 'C speetroscopy. the
i two dimensional spectroscopy. IHNMR inadequa

1 U nderstand the mass spectrometry in detail.
-4 Understand the UV spectri of heterocyelic, arulenes and acety linic compounds. opuical rotation. optical roaten Jdispersion

) r dichorism (LD). octant rule and axial halo ketone nule.

techniques in structure identification of organic compounds.

CITCLLLAT

v¢ gpph the know Jedge of various ?épL‘CerSCu]‘!i(:

nic Elective LI NATURAL PRODUCTS-U
Plant Pigments-1

LNIT !
£ Plant Pigments-11

LNIT2 |
e e
UNIT 3 Porphyrins
UNIT 4 Prostaglandin
e e
UNIT & pyrethroids and Rotenones, Medicinal Chemistry
SR — EI
( vurse Outcome: After the completion of this course
lants and and general methods of structure

CO-1 Swdents will be sble to understand primar} function of pigments I p

determunalion
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B.Se. Forensie science
Basics of Chemistry

Learning Objectives: in . : i i

g .llllgl, ( hjullnu. ﬂht.!m a general knowledge of the basic principles and functions
of morganic. organic and physical chemistry.
Course Qutcome: After the ¢ o “thi i

: After the completion of this course,students will be able to

understand-

“0-1° Phveieal ¢ shamic : i i
CO-1: l‘ Iy .\1{.11-.1111-.1 chemical behavior of elements, trends in properties and
tormation ot different complexes.

Y T+ .t NI 2 & 1
CO-2; \.JIllllJ] occurrence and synthesis of heterocyclic compounds, their
properties. importance and formation of commercial products like dyes, drugs,
paints ete.

- ; P i s g :

CO-3 .‘hnpcntance and functioning of biological system in body, cycle of oxygen,
role of Iron and other metals in human body cycles.
CO-4: Properties of liquids and solutions
CO-3: Introductory idea and applications of various analytical methods in chemical

analvsis and analysis of trace elements.

UNIT -1

Periodic Properties: Atomic radii, ionization potential, electron affinity, electro
negativity, metallic characters, non-metallic characters and magnetic properties, d-
block elements ,transition series (3d) elements with respect to electronic
configuration, size, ionization energy, metallic nature, oxidation states, magnetic
properties, colour of salts, catalytic properties, complex formation behaviour.

UNIT -1I
Heterocyclic Chemistry; Pyrol, furane, Thiophene,Indole, quinoline, Isoquinoline.

Natural products; Terpenoids, alkaloids. Petroleum products, drugs,

insecticides, pesticides etc. Introduction to dyes, paints and polymers.

UNIT -HI

Bioinorganic Chemistry Metal ions in
Haemoglobin and Myoglobin, Mechanism of 02, CO2 transportation,
respiration, Elementary idea of structure and mechanism of

of zinc and cobalt.

biological systems — Biochemistry of iron —

photosynthesis and
action of sodium potassium pump, Biochemistry

UNIT-1V _ '
f liquid and density measurement, physical properties

Liquid state: Free volume 0 ment -
pressure, surface tension surfactants, viscosity, molar refraction,

T
N B

of liquid, Vapour




- = W N

0] 1 v 1 ISART, SeRET . = 12 * . - - . .
P“Cﬁl. activity, structure of liquid, Applications of surface tension, viscosity and

refractive index.

S.OIL_IIIOIIS:. T\f?clhq:wd of exploring concentration of solutions, binary

qumds. distillation, fractional distillations, vacuum distillations.

Conductance, conductometry, electro motive force, potentiometery.

UNIT- V

G!'(l\'ill"l@[l‘iL‘ analysis, volumetric analysis, chromatographic

separations, general principle and application of adsorption, partition, ion-
exchange, Thin layer chromatography, Paper and Column
Chromatography,Electrophoresis, Elementary idea of HPLC, GC,GSC. TGA&
DTA analysis.

Suggested readings:

1.Principles of Physical Chemistry and Puri, Sharma and Pathania, Vishal

Publishing
Company, 46th Edition 2013
2. Organic Chemistry by Moris and Boyed, Pearson Publishing, 7th edition 2011.

3. Text book of organic chemistry by Arun Bahl and B. S. Bahl, S. Chand

Publishing, 2016
4. “A New Concise Inorganic Chemistry”, J. D. Lee, 5th Edition (1996), Chapman

& Hall, London
5.B.K. Sharma, “Industrial Chemistry”, Krishna Prakasam Media (P) Ltd., Meerut,

2001.
6. “Modern Methods of Chemical Analysis”, R. L. Pecsock, L. D. Shields, T.

Cairns, and 1. C. McWilliam, 2nd Edition ( 1976), John Wiley, New York.
7 “Basic Concepts of Analytical Chemistry”, S. M. Khopkar, 2nd Edition (1998),

New Age InternationalPublications, New Delhi.
Basics of Chemistry Lab

LIST OF PRACTICALS
1. Introduction to Chemistry laboratory apparatus and instruments.

2. Standardization of given liquid by primary standard. )
Lo

I o e OV
e

4



3. To determine surtace tension of the given liquid by using stalagmometer.

4. To determine relative viscosity of given organic liquids by viscometer (Four
liquids)

3. pH metric measurement

(@) To prepare butters and standardization of pl1 meter.

() Determune the normality of HCL pH-metrically by using N/10 NaOH.

0. Conductometric Measurements:

(2} Standardization and calibration of conductivity meter .

(&) Determine the normalty of HCI conductometrically by using N/10 NaOH.
~. Determination of functional groups.

. Analysis ot acid and basic radicals.

9. Detection of elements.

10. Separation of mixture of dyes by TLC

11 . Separation of mixture of two organic compounds by Column chromatography
12. Analysis of adulteration in food stuff.

1

'S}

. To find out the purity of water sample.
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BMCO O51A Fnvironmental Scienees 242

Ihe objectives of Environment science are to-
L Creatan awareness about environmental problems among students
part basie knowledge about the environment and its allied problems,
oDevelop an atiude of coneern for the environment.
¢ \Motvate public through students to participate in environment protection and environment
mprovement.

S Acquiring skills to help the coneerned individuals in identifying and solving cnvironmental problems,
Course Outcome After the completion of the course, student will be able to:

CO-1: Recognize the history, structure, function. interactions and trends of key socio=environmental systems
cn personal. organizational and intellectual level regarding our surroundings through different media.

CO-2: Examine the generation of scientific knowledge and how that knowledge is presented, evaluated,
framed and applied for environmental protection by conservation of Natural resourees,

CO-3: Articulate a coherent philosophy of the environment and consider cthical bases for responding to
environmental questions.

CO-4: Understand the role of conservation of resources and public awarceness in prevention of pollution and
ultimately for the sustainable development of society.

CO-5: Understand the social responsibility towards protection of environment and society




UNIT 1

UNIT 2

Natural Resources Renewable and N

' (a) Forest resources: Use and over-exploitation, deforestation,
' Timber extraction, mining, dams and their effects on forests and tribal

e
Studies: The

The Multidisciplinary Nature of Environmental <
Multidisciplinary Nature of Environmental Studies Definition, scope an

importance need for public awareness.

on-renewable Resources: «Natural

resources and associated problems.
case studies.

| people.

(b) Water resources: Use and over-utilization of surface and ground water,

floods, drought, conflicts over water, dams-benefits and problems.

(¢) Mineral resources: Use and exploitation, environmental effects of

extracting and using mineral resources, case studies.

(d) Food resources: World food problems, changes caused by agriculture
and overgrazing, effects of modern agriculture, fertilizer-pesticide
problems, water logging, salinity, Case studies. (e) Energy resources:
Growing energy needs, renewable and non-renewable energy sources, use




UNIT 3

ofalterage cerey sourees, Case studies, | |
(M L and tesourees: Land as a resource, land degradation, min tfacod
landshides, soil crosion and desertification.

* Role ofan indiy Wual in conservation of natural resources. Lquitable use ol
resourees for sustainable lifestyles.
Lcosystems, Biodive

rsity and Its  Conservation: *Concept of an
ceosysiem.

“Structure and funetion of ap ceosystem.

) 1 YA ieeh 4 .
*Producers, consumers and decomposers.

* Energy flow in the ceosystem. Ecological succession,

| *Food chains, food wehbs and ecological pyramids.

*Introduction, types,

characteristic features, structure and function of the
‘ following ecosystem: (a) Forest ecosystem (

 Desert ecosystem (d) Aquatic ecosystems (p
oceans, estuaries)

b) Grassland ecosystem (c)
onds, streams, lakes, rivers,

Biodiversity and Its Conservation

*Introduction, definition: genetic, species and ecosystem diversity.

*Biogeographical classification of India.

* Value of biodiversity: consumptive use, productive use, social, ethical,
aesthetic and option values.

*Biodiversity at global, National and local levels.
*India as a mega-diversity nation. Hot-spots of biodiversity.

*Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife
conflicts.

«Endangered and endemic species of India.

+ Conservation of biodiversity: in-situ and ex-situ conservation of
biodiversity.

UNIT 4

Environmental Pollution: +Definition
» Causes, effects and control measures of

(a) Air pollution (by Water pollution (¢) Soil pollution

(d) Marine pollution

(¢) Noise pollution (f) Thermal pollution (g) Nuclear

| -y

LU e

e @
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UNIT 5

" Social Issues and the Environment, Human Population and the

- development.

| hazards

o _ - B an
+ Solid waste management: Causes, effects and control measures of urb

and industrial wastes,

* Role of an individual in prevention of pollution. «Pollution case studies.

*Disaster management: Foods. earthquake, cyclone and landslides.

Environment, Field Work: « From unsustainable to sustainable

* Urban problems related to energy.
*Water conservation, rain water harvesting, watershed management.

* Resettlement and rehabilitation of people; its problems and concerns. Case
studies.

*Environmental ethics: Issues and possible solutions.

*Climate change, global warming, acid rain, ozone layer depletion, nuclear
accidents and holocaust. Case studies.

*Wasteland reclamation.
* Consumerism and waste products.

* Environment Protection Act,

* Air (Prevention and Control of Pollution) Act. = Water (Prevention and
Control of Pollution) Act.

» Wildlife Protection Act.

*Issues involved in enforcement of environmental legislation.
*Public awareness.

Human Population and the Environment

*Population growth, variation among nations.

*Population explosion—Family Welfare Programme.

« Environment and human health,

*Forest Conservation Act.




~ e Human rigli!_s.
«\alue education.
HIN ALDS.
« Women and Child Weltare. «Role of Information lechnology 1n

cnytronment and human health,

Field Work
« V\isit o a local area to document environmental — assets—
river torest grassland hill/ mountain,

» \'isit to a local polluted site—U1‘balﬂRural!Industrialngricultural.

« Study of common plants, insects, birds.

«Study of simple ecosystems—pond, river, hill slopes, etc.

(Field work equal to 5 lecture hours) * Case Studies.
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School of Engincering

B."Tech. (common to all disciplines) I Year

Course Structure for 2020-2024 Batch
Semester 111

S' thject ' Subject |r Contact Hours | Credits
[.(. ode i | L-T-P N
[ BNMC 200 lnglish 2-0-0 E
i BMCI2IB _("'l‘lﬂ‘_‘ﬂli‘&j"ﬂl&’_ﬁ_hf]i_tj_lw Lab 0-0-2 4
[ BASO0I€ Lngineering Mathematics-1 5 3-1-0 f 4 F
BASOI0B | Applied Physics ______—__ o 7 3-1-0 1 F
BESOOIB | Basic Electronics Engineering 3-0-0 3 | F
BISO20A Computer Programming-|* 3-0-0 | 3 F
BASOI2A | Applied Physics Lab 0-0-2 : - | F
BIS002A | Engineering Graphics e
BES0I12A | Computer Programming-1 Lab* 0-0-2 2 F |
E;_f_';g[}“-’l_/\__ y _“:tl.‘iic Ilectronics l'{nginucring Lab 0-0-2 2 F I
BMCO6 1A -Environmental Sciences/ -
| BMCI6IA -Indian Constitution e
R S TOTAL 14-2-10 26 |
i semester Teonunon to all sectiony
NC- Non Credit Course, 1t is mandatory to clear for completion of degree.
Semester /41
B'Hbjed Code Subject Contact Hours| Credits
o L-T-P .
BAS002C Engineering Mathematics-I1 ** 3-1-0 4 | F
BASOIB Engineering Chemistry 3-1-0 4 F
BES005B Basic Electrical Engineering 3-0-0 3 F
BESO13A Computer Programming [1** 3-0-0 3 F
| BES007A Engineering Mechanics 2-1-0 3 F
BLS003A Engineering Workshop 0-0-2 2 F
BES008B Basic Electrical Engineering Lab 0-0-2 2 F
BASOISA Chemistry Lab 0-0-2 2 F
BESO14A Computer Programming Il Lab** 0-0-2 2 F
BESO10A Engincering Mechanics Lab 0-0-2 2 F
BMCO061A -Environmental Sciences :
BMC161A -Indian Constitution e
- TOTAL 14-3-10 27

=% Iy semester 1 common o all sectionsNC- Non Credit Course, It is mandatory to clear for completion of degree.

__Qﬁ-’-—-‘ a

4 N 5 |
e | [ 3 (D Vs :‘*“')’ !
e \1\_;,\' | . ! " e

f/"‘r"/;”?,\ ICU'[ 'wu\j\ Y %
i Al di )

S, Yo

y \/{b ! Q/ '



B. Teeh. (common toall diseiplines) -1 1 Semester
Contact Howrs (L-1-1): 310

ASOT IR AT o
BASOE - Engineering Chemistry AR HL

Objectives of Chemistry
| ST \ > e o™ A L ” . S H + ‘ (T
Phe purpose of this course is o emphasize the relevance of fandamentals and applications of che mical
sciences in the field of engineering,

3 ™ ol 5 LY & - '|. LY + + 1 | i i h
2.The courses have been coneeived in sueh a way that they take into account appropriate combinations ol
| ® " ~ - AP - - v} - . . ' £
Old and new emerging concepts in the chemical sciences area and their current and potential uses in

engineering.
Y The Crpires it b e T . . e . 3
2 The Course attempt o address the principles of general chemistry and specilic topics relevant 1o

various engineering disciplines, wherein the students can apply this learning in their respective arcas of

UNIT-1

WATER AND ITS TREATMENT

Tapes of impurities in Water, Hardness of Water, Disadvantages of Hard Water, Temporary and
Permanent hardness. Units and inter conversions of Units. Estimation of hardness by EDTA Methods..
Methods of Treatment of Water for Domestic Purposes - Sedimentation, Coagulation, Filtration,
Disinfection. Sterilization, Chlorination, Break point chlorination, Ozonization. Water for Industrial
purpose. Water for Steam Making-Boiler Troubles, Carry Over, Priming and Foaming, Boiler Corrosion,

Scales and Sludge, Caustic Embrittlement.

Water Treatment: Internal Treatment methods, Colloidal, Phosphate, Calgon, Carbonate, Sodium
aluminate Conditioning of Water. External Treatment methods, Lime-Soda Process, Zeolite Process, lon-

Exchange Process, Numerical Problems on EDTA Methods and Lime-Soda process.

UNIT-I1

FUELS AND ENERGY

Fossil Fuels: Classification of Fuels, Calorific value, Gross and Net calorific values (SI units).
Determination of calorific value of a solid and liquid fuel, Bomb calorimeter, Boy's Gas Calorimeter.

Carbonization. Beeheive Oven Method, Ottohaffman’s Byproduct Method, Petroleum, Cracking-
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fluidized catalvtic cracking. Retormation of petrol, Knocking. Octane number, Cetane number, prevention
of knocking. anti-knoeking agents. Synthetic petrol, Bergius process and Fischer-Tropsch process.
UNIT-111

Phase Rule: Phase rule: Definition and explanation of the terms involved- phase, component and degree
of freedom. One component system (water system only).Brief Idea of Condensed phase rule with
reference (o two component system (Pb-Ag system).

Corrosion

Chemical (Dry) and Electrochemical (Wet) corrosion. Protection from corrosion, Protective coatings,

cathodic protection, sacrificial Anodic protection and modification in designs.

UNIT-1V

Polvmer Science

Classification of polymers. Types of Polymerization; Addition and Condensation Polymerizations,
Coordination polymerization. Preparation, Properties and Engineering Uses of the Following:
Polyethylene, PVC, Teflon, Bakelite, Nylon, Polyester. Rubber - Processing of Natural Rubber,
Vuleanization of rubber. Elastomers - Buna S, Buna N. Brief Introduction of organic conducting
polvmers.

UNIT-V

Lubricants: Principles and function of lubricants - Types of Lubrication and Mechanism -Thick Film or
Hydrodynamic Lubrication, Thin Film or Boundary Lubrication, Extreme Pressure Lubrication.
Classification and properties of lubricants-Viscosity, flash and fire point, cloud and pour point, aniline

point and Neutralization Number, Precipitation No.

Suggested Books
1. Engineering Chemistry by J C Kuriacose and J. Rajaram, Tata McGraw-Hill Co, New Delhi (2004)

2. B.K. Sharma, “Engineering Chemistry”, Krishna Prakasam Media (P) Ltd., Meerut, 2001.
3. A text book of Engineering Chemistry by Jain & Jain, Dhanpat Rai Publishing Company, New

Delhi(15 Ediction) (2006).
4. Chemistry of Engineering Materials by C.P. Murthy, C.V. Agarwal and A. Naidu BS Publication Hyd.

2007.
5. Text book of Engineering Chemistry by Shashi Chawala, Dhanpat Rai Publishing Company, 15th

edition New Delhi (2004).
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PROGRAM OU 1COME

Engimecting  know e
cdpe: . ; . .
wt iyt knowledge  of - mathematics, selence, engineering

fandamentals, and an enpinee IR L ; : i
. saRmeenng specialization to the solution of complex cengineering problems,

Problem analyvsis: S . _ _
yaiss ldentify, formulate, rescarch literature, and analvze complex engineering

v ihleass e wsacshi )
prodlems reaching substantiare S, e G G . - ,
Camg substaintated  conelusions using first principles of mathematics, natural sciences.

WA ¢ ';‘. Wi -.‘ MOICTIWNCS,

a ST g - P . : . . . §
Design development of solutions: Design solutions for complex engineering problems and

Jesign svstem compone - processes the Ty 3 i Si i
ST IseH camponents or processes that meet the specified needs with appropriate consideration

s fhas ol - s -t F3 o - . & . .
27U pubiic health and safety, and the cultural, societal, and environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge and research

methods including e - . . . . - . 1
¢ihods including design of experiments, analysis and interpretation of data, and syvnthesis of the

nformation to provide valid conclusions.
= Modern tool usage: Create, select. and apply appropriate techniques, resources, and modern
cngineering and IT tools including prediction and modeling to complex engincering activities with an

understanding of the limitations.

©. The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health. safety, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.
7. Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need for
sustainable development.
8. Ethies: Apply ethical principles and commit 1o professional ethics and responsibilities and norms
of the engineering practice,
' Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.
0. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
citective reports and design documentation, make effective presentations, and give and receive clear

nstructions

? g
) y - -
— i o -
- ol #
'-J.-.J . B (':P}r Vighn }(“«f
.
o ;




L1 Project mumagement and finance: Demonstrate knowledge and understanding  of the
engineerng and management pring iples and apply these to one’s own work, as a member and leader
mateam. o manage projects and in multidisciplinary environments.

12, Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

PSO (Program specific outcome

PSOL: Lo impart training of fundamentals and applications of chemical sciences in the field of

engineering. (Understanding skills)

PS02: To educate the students to make them confident and capable of accepting any challenge in

Chemistry (Problem-Solving Skills)

PSO3: To train the student’s with appropriate combinations of old and new emerging concepts in the

chemical sciences area and their current and potential uses in engineering (Successful Career and

Entrepreneurship)

Course outcome

CO-1 Students will be able to explain the impurities of water (mainly hardness) and boiler troubles and
also different methods to remove hardness of water.

CO-2 Students will be able to analyze the basic knowledge of various types of Fuels, their properties and

Industrial Applications.

CO-3 Students will be able to understand phase rule for one component and two component systems.
Students will also be able to understand mechanism of corrosion and its protection.

CO-4 Students will be able to understand about different polymers.

CO-5 Students will be able to understand the basic concept of lubricants and their applications in various

fields of Engineering.



Mapping of PO/CO

coro| POl | PO2 [ PO3 | pO4 [ POS | PO6 | PO7 | POS | PO9 | PO10 | POLI | POI2
i

i T H | ML | &1 M | M L L L M

co2 | M L | L L L | M L | M

"CO3 | H M | M L[ M| M| M L M L H

CO4 M L. | L L L | M| L [M

- CO05 H H| M| M| H]|M L L M H

L -LOW M-MEDIUM  H-HIGH

B. Tech. (Common to all) — Semester I/11
Contact Hrs per week (L-T-P): 0-0-2

l BAS 0158 ' Engineering Chemistry Lab -1 | 0:0:2 I

Course Objectives:
e To provide students with practical knowledge of quantitative analysis of materials by classical and

instrumental methods for developing experimental skills in building technical competence
e To Provide the students with a solid foundation in Chemistry laboratory required to solve
engineering problems.
« To provide students with the knowledge of practical implementation of fundamental concepts.
Course Outcome
On completion of this course, students will be able to-
CO1: Analyze water sample for hardness and to estimate other impurities present in water.
CO02: Carry out different types of titrations for estimation of concerned in materials using comparatively
more quantities of materials involved for good results
CO3: Select lubricants for various purposes.
CO4: Select good fuel for various industrial purposes

CO5: Use different types of instruments for quick and accurate analysis.



Mapping of PO/CO

[ P02 [ PO3 [ P04 | POs | P06 [ PO7 | PO8 | P09 | POI0 | POIT | POI2
1 H 1T H [ 7a T Hw H M L L L H
i H H H M q M L L L H
[(cos | H H H H H H H M L 7 L H
o4 H H H H H H H M L E L |H
COs H H H H H H H M L L L H

H = Highly Related; M = Medium L = Low

List of experiments

Module 1: (A) Choice of ten experiments from (10 Sessions)-

I

Total Hardness of Water by EDTA Method.

Determination of Alkalinity of water sample.

Determination of Chloride Content in Water,

Determination of Residual Chlorine in Tap water.

Determination of Cloud and Pour Points of a given lubricant.

To determine the strength of unknown solution of FAS by titrating it with
Potassium dichromate by using potassium ferricyanide as an external indicator.

To determine the strength of unknown solution of FAS by titrating it with
Potassium dichromate by using N-phenyl anthranilic acid as an internal indicator.

To determine the strength of'a given copper sulphate solution by using sodium
thiosulphate (hypo) solution using starch as an indicator.

Determination of Dissolved oxygen present in given water sample (Winkler's
Method).

. Proximate analysis of Fuel Sample.

11,

Determination of Viscosity of a given lubricant by Redwood Viscometer No.1,

12.

Determination of Flash Point and Fire point by Abel*s Apparatus or by Pensky-
Marten's Apparatus

13

_Conductometric titrations using strong base/srong acid or strong base/weak base

=
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’ I4. Determination of pH of various water samples by pH meter.
15, Determination of Conductance of varions —
15. Determination of Conductance of various water samples by Conductivity meter..

| I
Refernce Books:
. J. Bassett, R.CoDenny, GUH. Jeffery, A. 1. Vogel, Text book of quantitative inorganic analysis,

JthEdition.

2: 0.. P. Vermani & Narula, “Theory and Practice in Applied Chemistry” New Age [nternational
Publisher.

3. Gary D. Christian, “Analytical chemistry” 6thedition, Wiley India.

4. Laboratory Manual on Engineering Chemistry by S.K. Bhasin and Sudha Rani, Dhanpat Rai Publishing

Company, New Delhi (2004).
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