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SEMESTER WISE STRUCTURE of M.5c. (CHEMISTRY) PROGRAMME

SEMESTER -1
| Mew Code | Tille of Course — [Commet s, | Ereilits_
MCHO0IA | Compounds of Different Elements 4 1
MCH 002A Reaction Mechanism ; Structure and 1 4
Reachivity - TP S
MCH 003A | Guantum Chemisiry and Glectro Chemisiry | 4 |4 - —
MCH 004A Methamatics and Compulers for Chemista | 4 B . I A
MCH 005A Qualitative and Quantitative Annlysis 12 fi
{Practical) S—
Totul Crediis = 21
SEMESTER - 1l e S s
New Code Title of Course Centnet s, | Credita-
MCH 006A Chemistry of Transition Metals A I . S
MCH 00TA Reaction Mechanism : Addition, Elimination | 4 1
and Pericyelic Renctions - g
MCH 008A | Thermo Dynamics and Cliemical Kinelies ) 4 4 s
MCH D09A | Spectroscopic Techniques 4 SRR | SRS
MCH 010A Chromatographic Seprations, Organic 12 fi
Synthesis and Potentiometric Analysis
(Practical) -
Totnl Credlis = 22
SEMESTER - 111

Paper MCH O11A is compulsory 1o all. Morover the students should select any oone ol the Elective group
consisting three Theory Papers and One Practical in semester 1.

Mew Code Title of Course Comoct T, Crolin _._. e

MCHO11A Green Chemistry r) . il

MCH 012A Inorganic Elective I: PHOTOINORGANIC 4 T ——
CHEMISTRY AND X-RAY DIFFRACTION

MCH 013A Inorganic Elective 11; BIOINORGANIC ] 1 —_

. CHEMISTRY

MCH 014A Inorganic Elective 111 1 I S
ORGANOTRANSITION METAL
CHEMISTRY -

MCH 015A Spectoophotometric Analysis (Proctical) 12 7

MCHO16A | Organic Elective I: ORGANIC SYNITIESIS |4 - o

MCH D17A Organic Elective Il: HETEROCYCLIC r s —
CHEMISTRY

MCH 018A Organic Elective 111: NATURAL 1 e o ——
PRODUCTS-1

¥
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“::::: :-”w" | Multi-step Snihesis (Practical) P E
ROA | Fingvical flective I
AT ELECTROANALYTICAL TECHNIQUES " .
M IziA :'F;r,;;# aL] lective I
W KET RO IS TRY-I
MUHIEZIA | Whysical Clectiee fTT: CHEMICAL 4 i
- | RNETICS) :
MLMIZIA | I hetmortmamical Studies (Practical) 12 2
MM | Restanch Miethodologsy | . Total Credits = 24
WEMESTEN - 1V
A et of thies elective thesry papers, one Practical and a Minor Project . _
Hew “;h Tt of Course Contact Hrs. Credits
MU OZAN Inertgnic Flective I 4 4
(IRORANOTHRANSITION METAL
..... CHEMISTIY - ,
MCITIZ5A Inorganic Elective Il:  INORGANIC 4
. FPOLYMERS
MOI 26 rri-l'.rl‘j.l;.ﬂl'l-lli. Plective Il: MINERAL BASED | 4 4
o L INDUSTRIAL CHEMISTRY
MEIDZIA | Flame IMhotometric and Flame Photometric | 12 6
| Determination {Fractical)
MCI02EA | Organic Elective |:_Disconnection Approach | 4 4
MCTIZOA Advanced Organic Spectroscopy 4 4
MOCITU30A | Organic Eleetive [1l: NATURAL 4 4
PRODUCTS-N
MOHUIIA | Chromalography and Spectroscopy (Practical) | 12 6
MCITIZA | Physical Elective I: CHEMICAL 4 4
ANALYSIS
MCHTIBIA Physical Elective Il ELECTRO 1 4
CHEMISTRY-NI
MO 47 Physical Elective lll: CHEMICAL 4 I
KINETICS-I
MCH 35A | Polasography mnd Chemical Kinetics 12 &
| {Practical)
MUH 036A Minor Project 3
i Which will be done in vacations afler
Semester-111 and will be evaluated in
Semscter-IV)
= ' 1 Total Credits = 26
CREDIT SUMMARY
Total
Sem-=lll Sem-V | Credits ﬁ_—/___
26 94

e N\

Scanned by CamScanner



Program Outcomes (ro)
M.Se. Chemisiry 2021

P'Dlﬂﬂ-l‘t mmnﬂtnql: T'h: Ch.i.‘!‘lﬁsl.r}' 5[1.15[1!1119 fre I:H.Fﬂ'ﬂl.‘l:d 1] k“"w II“: r“"d"“"]ﬂl“l l.'l:lIH::-L'FHq
of chemistry and applied chemistry, These fundamental concepts would reflect the latest
und:r?mnding of the subject and in allicd subject arens, Students will lenen to inveatigate,
experiment, relate information and draw logical conclusions besed on scientific reasoning.

PO2Disciplinary knowledge and skill: To learn and apply the knowledge of ndvanced
| Chemistry in research and addressing practical problems and to apply various scientific methods
to address different problems and critically analyze the dota. The student will be inguisitive

PDIESI:H].,-.} communicator: Communicate effectively on various scientific issues will the with
society at large, They are expected to read and understand documents witl in-depth analyses and

:ﬁﬂiﬂl arguments. Graduates are expected to be well-versed in speaking nnd communicating
eir idea.

PO4Critical thinker and problem solver: Critical thinking and analytical reasoning and the
scientific knowledge will help to develop scientific temper of a Chemisiry graduate that will be
mre beneficial for the society. The student will be able 1o draw logical conclusions based on a
group of observations, facts and rules, Student will be able to solve the problems related with
society like water sanitation, effective remediation, poliution, development of efMective drugs and
other necessary chemicals without side effects.

' POS5Team player: The course curriculum has been designed to provide opportunity Lo act as
team player by contributing in laboratory, field based work Jproject and industry.

POGMoral and ethical awareness: Post graduate students are expected to be responsible cilizen
of India and be aware of moral and ethical baseline of the country and the world.. Emphasis be
given on academic and research ethics, including fair Benefit Sharing, Plagiarism, Scientilic
Misconduct and so on.

PO7Skilled project manager: Students are expected to be familiar with decision making
D and basic managerial skills to become a better leader by acquiring knowledge about
Chemistry project management, writing, planning, study of ethical standards and rules and
regulations pertaining to scientific project operation.

POSDigitally literate: The student will acquire knowledge in understanding and carrying out
data analysis, use of library search tools, and use of chemical simulation soltware and related

. computational work. Siudents will acquire digital skills and integrate the fundamental concepts
with modem tools.

POY Environment and sustainability Apply the knowledge of basic science, Chemistry and
allied fields to protect environment and to prevent environmental degradofion as science
graduate, to stay firm on the value systems, of their culture, including their own for a healthy
socio cultural environment.

—
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PO10 Lifelong learner: Graduates will nequire the nbility o €AR1E# in independent and self-
learning as well as 1o suecessfully pursue thelr cureer ohjectives in ailvanced education and in
professional courses, thmugll the use of advanced 1C I technigue and other availahle ;
techniques/books/joumals for personal acadentic growth us well s for increasing employability.

SEMESTER -1
MCH 001Af Compounds of Different Elements

After the completion of the course, student will be able 1o understand the:

CO-1: Basics of stereochemistry and bonding in different compounds and reactions. CO-2 The iﬂ"'-""?'-‘"—‘ﬂ"
of metal- ligand bonding in complexes. CO-3 Preparation, struclire, bonding, renctions and applications
of Hydrogen .Alkali and Alkaline Eanh Metals, CO-4 Preparation, siruciure and bonding of compounds
of Carbon and Silicon group elements, CO-5 Types of nuclear reactions

Unii-1

Stereochemistry and Bonding in Main group compounds

VSEPR Theory.Walsh diagram. Hybridization including energetic of hybridization. Benl's mIF.
dn-pr bond. Some simple reactions ol covalently bonded melecules (i) Atomic inversion (i)
Bery pseudo rotation (iii) Mucleophilic displacement (iv) Eree radical mechonism

Unii-11

Metal-Ligand bonding

Valence Bond Theory (VBT), Crystal ficld theory (CFT) for octahedral, trigonal bipyramidal,
square pyramidal, tetrahedral and square planar complexes. Crystal ficld stabilizalion energy
(CFSE), Factor afecting the crystal field parameters, weak and strong field complexes,
spectrochemical series, John-Teller efTect, Thermoedynamic and related aspects of crystal fields -
sonic radii, heats of ligation, lattice energy, site preference energy. Merits and limitations of
CFT. Molecular orbital theory of octahedral, tetrabedral and square planar complexes. P
bonding in bonding in octahedral complexes.

Unit-111

Hydrogen, Alkali and Alkaline Earth Metals

Classification of hydrides; e-deficient.e-precise & ¢-rich hydrides. Applications ol crown ethers
in extraction of alkali and alkaline carth metals.

Boron compounds

Preparation, structure, bonding, reactions and applications of boranes, carborunes,
metalloboranes, metallocarboranes, borazines.

Naoble gases

jsolation 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, fluorocarbens, silanes, silicates, zeolites u::.'l si:lii::;ca
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Compounds of Nitrogen,Oxygen and Halogen group clements Compounds of Nitrogen ,
D:'I.'}‘gl:ll and Halogen group elements

Nitrogen activation. Oxidation states of nitrogen and their interconversion. BN, "N and SN
Synthesis, properties, bonding, and applications of interhnlogens, pseudohalogens, polyhalides,
oxyacids and oxoanions of halogens.

Unit-¥

Nuclear Chemistry: Types of radioactive decay. units of radioactivity, Nuclear reaction —
evaporation, spallation, fragmentation, transfer reactions{Bucksho! hypolhesis) . uclcar fission:
Theory of nuclear fission , fission fragments , their mass and eharge distribution, lission energy,
compound nucleus theory for nuelear reaction, Photonuclear reaction and nuclear fusionf
thermonuclear reaction), nuclear reactors Interaction of mdiation with matler.

Counters -Gtig‘:r counter. scintillation counter. pmpnﬂiﬂm!l counier, semi conductor detector,
Analytical applications (neutron activation analysis and isotope dilution analysis)

Self Study: Stb-nucleons, classification of nuclides, nuclear stability, binding encrey. nuclear

- radius, nuclear models — liquid drop model, shell model. Applications of radio isotopes oS
tracers: chemical investigations (structure determinations, reaction mechanism, isotope exchange
reactions), age determination, medical, agricultural and industrial oppl ications.

Suggested Books & References

Advanced Inorganic Chemistry, Cotton F.A. and Wilkinson G, John Wiley.

. Inorganic Chemistry, Huhey J.E., Harper & Row.

. Chemistry of the Elements, Greenwood N.N. and Eamnshow A., Pergamon

Inorganic Chemistry: A unified Approach, Porterficls W. W., Elsevier

. Inorganic Chemistry, Sharpe Alan G., Pearson Education Lid.

. Inorganic Chemistry, Shriver D.F., Atkins, P.W. and Langford C.H., Oxlord Universily
Press, 1998

7. Inorganic Chemistry, Miessler G. L. and Tarr D. A., Pearsan Publications

8, Inorganic Chemistry, Wulfsberg, G, University Science Books, Viva Books.

W

o oLh

MCH 002A: Reaction Mechanism: Structure and Reactivity

Course Outcomes: On the completion of this course student will be able o

COI: Understand the nature of different types of bonding associated with organic molecules,

CO2: Understand the different stereo isomers of a particulor organic molecule,will be able to ientify the
chiral centre present in 8 malecule and will be able to communicate the different optical isomers with
universal notation. CO3: Understand the reaction mechanism and the impact of structure on resctivity.
C04: Understand the aliphatic nucleophillic substitution and its mechanism. CO5: Understand the
photochemical reaclions.

Unit-1

Nature of Bonding in Organic Molecules

Delocalized chemical bonding-conjugation, cross conjugalion, resonance hyperconjugation,
bonding in fullerences, tautomerism. Aromaticity in benzenoid and non-benzenoid compounds,

" alternate and non-altemate hydrocarbons. Huckel's rule, energy level of p-malecular orbitals,

@My \ VI NIl
|
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annulenes, anti-aromaticity, homo-aromaticity, PMO approach. Bonds weaker than

covalentbond,addition compounds, crown ether complexs and cryplands, inclusion compounds,
catenanes and rotaxanes,

Undt-11
Stercochemistry

Conformational analysis of cycloalkanes, decalines, effect of conformation on reactivity,
conformation of sugars, sirain due to unavoidable crowding. Elements of symmetry, chirality,
molecules with more than one chiral center, threo and ertyhro isomers, methods ':'t: resolution,
optical purily, enantictopic and diastereolopic aloms, groups and faces, stereospecific and
stereoselective synthesis, asymmetric synthesis, Optical activity in the absence of chiral carbon
(biphenyls, allenes and spirane ehirallity due to helical shape. Stereochemistry of the compounds
containing nitrogen, sulphur and phosphorus.

Unit-111

Reaction Mechanism : Structure and Reactivity g

Type of mechanisms, types of reactions, thermodynamic and kinetic requirements, kinetic and
thermodynamic control, Hammend's postulate, Curtis-Hammett principle. Potential encrgy
dingrams, transition states and intermediates, methods of determining mechanisms,isolope
efTects. Generation, structure, stability and reactivity of carbocations, carbanions, free :_-a.dma]s.
carbenes and nitrenes. Effect of structure on reactivity, resonance and field effects, steric effect,

quantilative treatment. The Hammett equation and linear free energy relationship, substituent and
reaction constants, Tafl equation.

Unit-1V

Aliphatic Nucleophilic Subsitution

The §N,, $N3, 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.

huggmcd Books & References:
1. Advanced Organic 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.
4
5

~ Structure and Mechanism in Organic Chemistry, C.K. Ingold, Comell University Press.
. Organic Chemistry, R.T. Merrison and R.N. Boyd, Prentice-Hall.

¢ - &/\hﬁf
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fi, Mﬂlluﬂl "IH-“HIII Waract lowns, 116D | lanusz, H[:rl_]lllﬂil'l. : - .
1, :‘,'I""lt'l"" of Organle errﬁlllunli. [t,0),0, Norman and J.M, Coxon, Dlackie Academic &
Tilusniinnl, ] .

W Pt Mecbinnbam b Organle Chemistry, g M. |I.,.-|u.|.-,||..,-rji and $.P. Singh, Macmillan,
Y Petleyolio Renctlone, 8.M. Mukledl, el i, JI"'I-IIH sy
W Btereon homistry of Organte Compounds, 3. Hasipuri, Mew Age I“t""}"””é‘“ »

11, tereochomisty of Organle Compaunds, 5. Kalsi Mew Age Internationa

MO Quantum Chiemisiry and Elecirn Chemistry
Clomrse Uiteomen (i completion of this course student will be able to- . ;
‘-:‘ V0 umderstanid e poatilstes of quantum mechanics and derivation of Schrodinger wave equation.
CO apply nid mnnlyse the basic knowlalge of various adsarplion isolherms.

CO-Y doscribe the laske concept of surfactans and teir applicaticns.

COA bk eritienlly on electrified double ayer and dilferent maodels.

CORS umabenstanal pencilenl mspects of pularography

Halt=l

Ltrnduetlon o Exaet Quantum Mechanleal Results

T Sehronger equatlon and the postulates of quantum mec
ansdl Mermitlan npertor, Diseussion of solutions of the Schredin
syutenint vhe, partiele In o box, quantiztion of encrgy levels, degencracy.
justifientlim for Helsenberg uneertalnity principle, the harmonic oscillator,

Iyddrogen atom.

hanics. Operators, Hamiltonian
ger equation Lo some model
zero point energy and
the rigid rotor, the

Approvdmate Methods
The varlatlon theorem, linear varintion principle. Perturbation theory {First order and

nondegencrte), Applientions of variation melhod and perturbation theory to the Helium atom.

Unili-11
Moleculor Ol Theary, LCAD Coneept, Extension of MO theory to homonuclear and

heteroniiclens ditomie molecules, Qualitative MO theory and its applications to Al type
molecule, uckel theory of conjugate systems, bond order and charge density calculations.
Applieations o ethylene, Uutadiene, eyclobutliene, benzene, allyl system and cyclopropenyl
myslenh, Introduction 1o extended Huckel theory.,

Unli-111

Surface Chembsiry .
s fince tension, capillury sction, pressure ditference across curved surface (Laplace equation),

VEPHIE [HEBsUIe ol dropletes (Kelvin equation), Gibbs adsorption isotherm, estimation of surface
aren (11 equation), Surlace Iilims oo Biquids { Electro-kinetic phenomenon),

Micelles
Surface ncllve ngents, clussilication of surfoce setive agents, micellization, hydrophobic

steraethon, crltleal mbeellar concentrition (CMC), factors affecting the CMC of surfactants,
Q{:’I' " WJDL

|
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ion bindi s ool lizati : ion and mass
counter ion binding to micelles, thermodynamics of micellization-phase separation
action models, solublization, micro emulsion, reverse micelles.

Unit-1¥
Electrochemistry

Electrochemistry of solutions. Debye-Huckel-Onsager lr:nir_n:nl and its E'HI':MF:IT::: I;::: solvent

~ interactions.. Thermodynamics of electrified interface equations. Iju:r] ml'mn‘i.[;m:tum of
capillarity, Lippmann equations (surface excess), methods GEAEIOmIECR:. tts, Tobin, Bockris
clectrified interfaces. Gouy-Chapman, Stem, Grahmam De vanatham-Mottwalls, :
Devanathan model,

Unit-V
Overpotential

Introduction, types of overpotential theories, exchange current density. e iggnlj!ilg;r
Volmer equation, Tafel plot. Semiconductor interfaces-theory of double layer at m.lt:u]um 1ph;r
electrolyte solution interfaces, Effect of light at semiconductor solution interface. gr
theory, Ilkovic equation; half wave potential and its significance.

Sugpested Books & References:

1. Physical Chemistry, P.W. Atkins, ELBS. -
Introduction to Quantum Chemistyry, A.K. Chandra, Tata Me Graw Hill.
Quantum Chemistry, Ira M. Levine, Prentice Hall.
Coulson's Valence, R.Mc Weeny, ELBS.
Chemical Kinetics. K.J. Laidler, McGraw-Hill. i M
Kineties and Mechanism of Chemical Transformation J.Rajaraman and J. Kuriacose, Mc
Millan.
Micelles, Theoretical and Applied Aspects, V. MOraoi, Plenum.
Mndcthlwumhmisw "-l'fl:il:, | and "ﬁ 11 1.O.M. Bockris and AK.N. Reddy, |_"]-1num.
. Introduction to Polymer Science, V.. Gowarikar, N.V. Vishwanathan and J. Sridhar,

Wiley Eastern.

O Th g b

o o8

MCH 004A: Mathematics and Computers for Chemists
Course Objectives: This course has the following objectives:

CO1To teach students the addition and multiplication; inverse, adjoimt and transpose of matrices, special
matrices and their properties. Homogeneous, non-homogeneous linear equations and conditions for the
. solution, linear dependence and independence. eigenvalues and  ecigenvectors, dingonalization,
determinants. o . -

C':'JII 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. . _

EI'G}Tu expose students basics of First-order and first degree differential equations and their applications.
Spcond order differential equation and their solutions.

CO4To teach students *Intreduction to computers, Basic structure and functioning of computer with a PC
as illustrative example. Memory VO devices. Secondary storage Computer languages. Operating systems .

C05To teach students Compuier I-'mq,',rnnunirltg in C,Illi'!.lur].' of “C" operators and expression, input &
autput up:ml:i:rn_ decision making and branching looping, armays, function, structures and unions.

1%
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Unit-I
Matrix -’I-IIE'!I.'II‘I : :

. = . g
Addition and multiplication; inverse, adjoint and transpose of malrices, special matrice

P R itary etc.) and their

(Symmetric, skew-symmetric, Hermitian, Skey-Harmitian, unit, ﬁ::ﬁjn::}u:tr::m ﬂ;al; r-;1ﬂ'.=ﬂ"=ﬂ|i'3'“'-‘L
. : o i FENeOLs 1

properties. Matrix equations: Homogeneous, non-homog clion to vector spaces, matrix

for the solution, linear d:pend:m: and ind:p-:ndﬂnfﬂ- Introdu i :
eigenvalucs and digenvetors, diagonalization, determinatnts (examples from Juckel cory)

~ Unit-11

Differential Calculus ) g . ial
Functions, continuity and differentabilty, rles fo differentiation, pplications Of (TP EHY
calculus including maxima and minima (examples related to m“'ml:? E?F:n' bution etc.).
energy levels, Bohr's radius and most probable velocity from Maxwell's l'ls ot ik

Integral caleulus, basic rules for integration, integration by Flﬂﬂf. partial fracti

substitution. Reduction formulae, applications of integral ﬂﬂ_ﬂl 5. . ;
Functions of several variables, partial differentiation, co-ordinate transformations (e.g. canesian
to spherical polar).

Unit-I11

Elementary Differential equations ; .
First-order and first degree differential equations, homogenous, :xa:l:t and linear Tﬂu&';l;:rs.
Applications to chemical kinetics, secular equilibria, quantum chemistry elc. second o

differential equation and their solutions.

Unit-TV

Introduction to computers )

Basic structure and functioning of computer with a PC as illustrative v::«:.nmpnle.‘I«-flv:rm:-r:.r Vo
devices. Secondary storage Computer languages. Operating systems Introduction to UNIX and
WINDOWS. Principles of programming Alogrithms and flow-charts.

Unit-V

Computer Programming in C o

History of “C" constants, variables and data types, operalors and expression, input & output
operation, decision making and branching looping, ammays, function, structures and unions,
Program with data preferably from physical chemistry Laboratory. Introduction of working of
LOTUS/EXCEL/FOXPRO/MOPAC and word processing softwares]

Suggested Books & References: . o

The chemistry Mathematics Book, E.Steiner, Oxford University Press,
Mathematifs for chemistry, Doggett and Suiclific, Logman,

Mathematical for Physical chemistry : F. Daniels, Me. Graw Hill.
Chemical Mathematics D.M. Hirst, Longman.

Applied Mathematics for Physical Chemistery, J.R. Barante, Prenice Hall,
Basic Matchematics for Chemisis, Tebbutt, Wiley

Fundamentals of Computer : V. Rajaraman (Prentice Hall)
Computers in Chemistry : K.V, Raman (Tata Me Graw Hill) d
Computer Programming in FORTRAN IV-V Rajaraman (Prentice Hall)

A
Q" W W
T;%/ 5‘% A
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]:‘EH “[!51"“ Qualitative and Quantitative Analysls (Practienl)

Inorganic Chemistry

To identify acidic radicals of dilute ;S04 1oV

. To identify acidic radicals of concentrated 11504 grovp.

. To identify acidic radicals not identify with dilute or concert el 11380, group,

To analyze basic radicals of group | and 1.

. To analyze basic radicals of group 11 and 1V,

To analyze basic radicals of group V.1 and VI,

. To analyze less common metal fons : Ti, MO, W, Ti, Zr, Th, v.u

Analysis of the mixture number |contnining lour acldie and four basie radlicnls,

Analysis of the mixture number 2containing four acidle andd four husle radienls,

10. Analysis of the mixture number 3containing four seidic and four bosle rinclicnls.

11. Analysis of the mixture number deontaining fouracidie nnd four hasic rodicals.

12. Qualitiative Analysis: Sepration and determination ol (wo metal lons Cu-Ni invilvlng
volumetric and gravimetric methods.

13. Qualitiative Analysis: Sepration and determination ol 1wo metal ions  Ni-Zn Invalving
volumetric and gravimetric methods.

14, Qualitiative  Analysis: Sepration and determination of two metal jons  Cu-le ele,
involving volumetric and gravimetric methods.
Organic Chemistry

1. To separate and identify the organic mixiure contmining two solid components using
water and prepare their suitable derivatives.

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

3. To separate and identify the organic mixiure conlaining two solid componenis usling
NaOH and prepare their suitable derivatives.

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

5. To separate and identify the organic mixture number | 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 cyclehexane und
ethyl acetate (8.5:1.3)as solvent system,

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

§. Preparation and separation of 2 A-dinitro Phenylhydrazone of hexane-2-one and hexones
3.one using toluene and petroleum ether(40:60).

9, To separate the mixiure of phenylalaning and glycine.Alanine and aspartic acid. Leucine
and glutamic acd.Spray reagent ~Ninhydrin.

10. To separate the mixture of D, L-alanine,glycine and L-leucine using n-butunol : ncetie
acid swater(d:1:5).Spray reagent- Ninhydrin.

11. To separale monosaccharides —a mixture of D -galactose and D-fructose using n-butonol
. acetone: water (4:1:3) Spray reagent —aniling hydrogen phihalote.

2. Determination of DO, COD and BOD of water sample. cr

i L A B V0
W s
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Physieal Chemintry

— y standard flask.
:-’.nhhrm:nn of volumetric apparatus, burette, pipstie i Jution by activated
Fo investigate the adsorption of oxalic acid I“mm o ir adsorption isotherm.
Fbu{mm.und examine the validity of Freundlich and I'a"E'meim by activated
Io investigate the adsorption of acetic acid from aqueous s adsorption isotherm.
charcoal and examine the validity of Freundlich and Langm;’ IJ.‘l.'-inir:lf system (c.2-
Determination of congruent composition and lemperature o1
diphenylamine-benzophenone system). :
Determination of glass transition temperature of given salt (€2 Gl
conductometrically, -acetic acid-
To construct the phase diagram for three component sysiem (g, chlomoioes
waler). cohol-benzene-water).
To construct the phase diagram for three component S¥ S ::ilﬂﬂ 5% naphthalene,1%
To determine CST of phenol and water in presence i
succinic acid. . activation for
9. Determination of the velocity constant, order of the reachion a.‘m:I:::;::E.r_lgllj|f of

saponification of ethyl acetate by sodium hydroxide conductom 7

=

r - =, Pbs‘m-l-

10. Determination of solubility and solubility product of sparingly soluble salts .-
BaS0,) conductometrically. e S

11, Determination of the strength of strong and weak acid in a given mix
conductometrically. ‘ _r

12. To study of the effect of solvent on the conductance of AgND3/acetic acid ml]d-:::s o
determine the degree of dissociation and equilibirum constant in different 311 v : L
their mixtures (DMS0, DMF, dioxane, acetone, water) and 1o test the validity of Debye
Huckel-Onsager theory. o ] !

13. Determination of the activity coeflicient of zin< 1008 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. Jeffery
and J. Mendham, ELBS.

2. Synthesis and Characterization of Inorganic El:lrmpﬂunda W.L. Jolly. Prentice Hall.

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

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

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

6. Handbook of Organic Analysis-qualitative and Quantitative. H. Clark. mir“md Amold.

7. Vogel's Textbook of Practical Organic Chemistry, A.R. Tatchell, John Wiley.

8. Practical Physical Chemistry, AM. James and F.E. Prichard, Longman.

9. Findley's Practical Physical chemistry, B.P. Levit, Longman, _

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

& a;"f,f:l*’
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SEMESTER Il

MCH 006A: Chemistry of Transition Metals

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

CO1: metal-ligand bonding through different thearies and metal-ligand equilibrin in solution amd thele
relative stability,

CO2 electronic spectra and caleulatien of different parameters.

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

CO4 Symmetry, symmetry elements, orthogonality theorem and group theary of molecules.
COS 10 apply the knowledge of group theory on different molecules and sysiems.,

Unit-1

Metal ligand Equilibria in solution

Stepwise and overall formation constants and their interaction, trends in siapyivo BOIEITE
Factors affecting stability of metal complexes with reference to the nature of metal fon amnd

ligand chelate effect and its thermodynamic origin. Determination of binary formation consting
by pHmetry and spectrophotometry.

Unit-11

Electronic spectra of transition metal complexes '
Types of electronic transition, selection rules for d-d transitions. Spectroscopic ground stales,

correlation. Orgel and Tanabe-Sugano diagrams for transition metal complexes. Caleulation 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,
conjupate 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 ol the
substitution reaction. Redox reaction, electron transfer reactions, mechanism of one clectron
wransfer reactions, outer sphere type reactions, cross reactions and Marcus-Hush theory, inner
sphere type reactions.

Unit-1V

Symmetry and Group Theory

Symmetry elements and symmelry operations, definition of group and subgroup, conjugncy
relation and classes, product of symmetry operations, relution between symuinetry elements and
symmetry operations, orders of a finite group and its subgroup, point group symmetry, schonfiles
symbols, representations of groups by reducible and irmeducible presentations and relution
" petween them (representation for the Ca, Gy Ly cle. groups o be worked out explicitly),
character of a representation, the greal orthogonality theorem (without prool) and its importance,
character tables of Czy and Cyy and their use.

Applications of Group Theory in Chemistry

o \/ (_\{; ﬁ/WM
N/
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Fomation ol hybreid orbitals: sigmu bonding in linear struciure (BeCly), trigonal planar {IIEF;L
tetrahedral (C11), squone pyrnmid (Bel'e) nnd square planar (XeF.), octahedral uﬂ H‘Ilua.ﬂ.‘l. p alna.r
complexes, ® bowding in complex compounds: square planar molecule and tetrahedral molecule.
Muolecules with deloenlived-n orbitnls, eyelopropenyl sysiem. eyclobutenyl system,
eyelopentadienyl system and benzenc,

Suggesied Dooks & References:

I Advaneed Inorganic Chemistry, Cotlon F.A., Wilkinson G.. Murollo C.A. Bochmann M.,
John Wily

Inorganie Chemistry, Huheey J.E., Harper & Row.

Chemistry of the Elements. Greenwood N.N. and Earnshaw A., Pergamon.

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

Magnetochemistry, Carlin R.L, Springer Verlag.

Inorganic Chemistry, Wilysberg G, University Science Books.

Chemical Bonding by Patel& Patel, Vallabh Vidyanagar .

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

Symmetry and Structure: Readable Group Theory for Chemists By Sidney F. A. Kettle,
Wiley

10. Molecular symmetry and group theory by Robert L. Carter, Wiley

11. Introduction o the Chemical Applications of Group Theory by L E Laverman
12. Group Theory Applied to Chemistry (Theoretical Chemistry and Computational
by Amout Jozel Ceulemans . o
13, Group Theory and its Chemical Applications by Bhattacharya P.K., Himalaya Publishing
House

W00 O L e L B2

MCH 007A: Renction mechanism: Addition, Elimination and Pericyclic Reactions

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

€0-1: different aromatic nucleophilic substitution and free radical reactions CO-2 aliphatic and aromatic
electrophilic substitution reactions.CO-3 mechanistic and stereochemical aspects of addition to C-C
multiple bonds, CO-4 mechanism of C-hetero multiple bonds and elimination reactions.CO-5 symmetry,
iypes and rearrangement of pericyclic reactions.

Unit-1

Aromatic Nucleophile Substitution

The SNAr SN1, benzyne and SN1 mechanism, Reactivity effect of substrate structure, leaving
group and attacking nucleophile. The Von Richte. Sommelet-Hauser, and Smiles rearrangments.

Free Radieal Reactions s .

Types of free radical reactions, free radical substitution mechanism, mechanism at an aromatic
substrate, neighbouring group assistance. ltf:unlivw:t?,r for aliphatic and aromatic substrates al a
bridgehead. Reactivity in the attacking radicals. The em?e; ..;.!‘ solvents on reactivity. Allylic
halogenation (NBS), oxidation of aldehydes to carboyxlic acids, auto-oxidation, coupling of

. alkynes and arylation of aromatic compounds by dinzonium salts, Sandmeyer reaction. Free
radical rearrangement, Hunsdiecker reaction

g
Unit - 11 ; Qﬁk QJ 2.
@uf"

o
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Bimolecular mechanisms SE2 and SE1, The SEI mechanism, clectrophilic Substuod

accompanied by double bond shifis. Effect of substrates, leaving groups and the solvent polarity
on the reactivity,

.A.mm‘til: Elﬂtrnphuic S‘“h’ =

i titution ’
. cHium ion mechanism, orientation and reactivity, enerey profile diagrams. The ortho/para
ratio, 1pso attack, orientating in other Fing systems. Quantitative treatment of reactivity in

’ Aliphatic Electrophilie Substitution

|

|

i

|

| substrates and electrophiles. Diazonium coupling, Vilsmeir reaction, Gatterman-Koch reaction

Unit - 111

Addition to Carbon-Carbon Multiple Bonds : :

Mechanistic and stercochemical aspects of addition reactions involving ﬂl:mrﬂp!llllﬂr .
nucleophiles and free radicals, regio-and chemoselectivity, orientation and reactivity. "q*.ddl.“m "}
cyclopropane ring. Hydrogenation of double and triple bonds, hydrogenation of aromatic fings-
Hydroboration, Michael reaction, sharpless asymmetric epoxidation.

- Unit-IV

Addition to Carbon-Hetero Multiple bonds d
Mechanism of metal hydride reduction of saturated and unsaturated Eaﬂﬂﬂﬂ;r'l fﬂmF““"dS- e
esters and nitriles, Addition of Grignard reagents, Organozine and ﬂfﬂﬂﬂjﬂhﬂ"“m reagents {0
carbonyl and usaturated carbonyl compounds. Witting reaction. M:charumluf cnm;!:nsﬂl-tﬂn
reactions involving enolates-Aldol, Knoevenagel, Claisen, Mannich, Benzoin, Perkin and Stobbe
reactions. Hydrolysis of esters and amides, ammonolysis of esters.

Elimination Reactions

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

Unit=¥
Pericylic Reactions . )
Molecular orbital symmetry, Frontier orbitals of ethylene, 1,3-butadiene, I,]j-ht::fltneue and
allyl system, Classification of periycyelic reactions. Wnn-!iward-l-lnfﬁna:m r:nn-erlalmn

' odiagrams. FMO and PMO approach. Electrocyelic reactions-conrotatory and fimmta_u::nr
motions, 4n, 4n+2 and allyl systems. Cycloadditions-antarafacial ;f.nd suprafacial ﬂdl:_lltmns. I4n
and 4n+2 systems, 2+2 addition of ketenes, 1,3 dipolar c}'clpndadltmnslnnd :helcu[mn reactions.
Sigmatropic rearrangements-suprafacial and antarafacial shifls of H, sigmatropic involving
carbon moieties, 3,3- and 5,5 sigmatropi¢ reanmgln'nﬂnls. Claise n, Cope and aza-Cope
rearrangements. Fluxional tautomerism. Ene reaction.

sted Books & References: .
Sugﬁt Advanced Organic Chemistry-Reactions, Mechanism and Structure, Jerry March,John
Wiley.
..!.dlv ¥ 4 Organic Chemistry, F.A. Carey and R_J. Sunderg, Plenum.
A -Gum'tl de Book to Mechanism in Organic Chemistry, Peter Sykes, Longman.

Siruciure and Mechanism in Organic Chemistry, C.K. Ingold, Comell University Press.
Organic Chemisiry, R.T. Morrison and R.N. Boyd, Prentice-Hall.

Modemn Organic Reactions, H.O. House, Benjamin.
Principles I;rgl"igrganin Synthesis, R.0.C. Norman and J.M. Coxon, Blackie Academic &*

f A HS]. - '
‘ Pro EFE:': ism in Organic Chemistry, .M. Mukherji and 5.P. Singh, Macmillan.

=i
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9. Pericyclic Reactions, S.M. Mukherji, Macmillan, India ernational-
10. Stercochemistry of Orpanic Compounds, D.Masipuri, New Age Int sl
Stereochemisty of Organic Compounds, P.S. Kalsi, New Age Interna

MCH 008A: Thermodynamics and Chemical Kinetics and the:

Course outcomes: After the completion of the course, student will be able to undef

CO-1: concepls of classical thermodynamics.

C0-2 eriteria for statistical and non equilibrium thermodynamics. uantities.

CO-3 translation, rotatienal, vibrational and electronic partition functions and m":lart:d complex theary-
CO-4 rate laws, collision theory of reaction rates, Arrhenius equation and the activa

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

Unit I

Classical Thermodynamics ) ... Partial
Concepts of laws njg'nlhcrmudg.rmnﬁcs_ frec energy, chemical potential and d':nf-m:;;:ﬁm:ﬂ.
molar free energy, partial molar volume and partial molar heat content ﬂ-“‘dr ﬁfl;:ity activity,
Determinations of these quantities. Concept of fugacity and determinalion ol g "

. activity coefficient, determination of activity and activity cocficients.

Unit IT

Statistical Thermodynamics andMNon equilibrium thermodynamics . e
Concept of diatribulign, thermodynamic probability and most probable d:m?":;:;;ﬂ""’
averaging, postulates of ensemble averaging. Canonical, grand ﬁﬂ"?mﬂal an d““':t[ ondetermined
ensembles, comesponding, distribution laws (using Lagranges method © it
multipliers). Thermodynamic criteria for non equilibrium states,entropy pl‘l}dlfllf-tlf_'ﬂ s A
flow, transformation  of generalized  fluxes  and I'ur?ts.nnn equilibnum
states,phenomenological equations,Onsager’s reciprocity relations.

Umit 11T

ition Functions . ; o : :
E::u}:iu?a"ﬁmﬁm-mlaum rotational, vibrational and electronic partition functions, Fermi-
Dirac Statistics,Maxwell distribution law and applications to metal, Bose-Einstein staustcs
distribution Law and application to helium,Partition molar quantities in term of thermodynamic

" functions.

Unit IV

i namics-1 o N : ;
ﬁmmw:]n?ydmnniﬂiﬂﬂ rate laws, collision theory of reaction rates, steric factor, activated

jus equation and the activated complex theory; ionic reactions, Kinetic
::;:ls:’l?:ﬂm;ﬂti"kin:ﬂ:s, kinetic and thermodynamic control of reactions, Dynamic chain
BT {];}.dmg:n-bmnﬂm reaction, pyrolysis of acetaldehyde, Idtmmpﬁ§|l1nn of ethane),
phnmchemiﬂ! reaction {b},dmgm-h:mmm: and hydrogen-chlorine reactions), Oscillatory
reactions: Belousov-Zhabotinsky reaction.

Unit ¥V

i amics-11 .
E?:;:;;ﬂfﬂg;ﬂn: catalyzed reactions, general features for fast reactions, study of fast reactions
by flow method, relaxation method, flash photolysis and the nuclear magnetic resonance i,
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dynamlen of unlyle

I Kassel
il 1 ke Rice-Ramsperger and
Moo mnd Mirous ( rorengtlonn (Lindemann Hinshelwood,

RIKKM) theores For unlmolecular reactions).

ted Mok & Weloronces;

Phywlent Chiemtutry, W, Atktus, 111,158,

A Introdduetlon g st Cliernlatyry, A, Chandra, Tots Me Graw Hill.
:,':mmu.l.n}I hemistry, Ten N, Levine, Prentice 1all.
oulsen's Vlenee, 1M Ween y, LLDS,

Chemben Kinetles, K.J, Loldle

- n K Lobdler, MeCiraw-HIL .

:::;;I“““ o Mechanlsm of Chemlenl Transformation JRajaraman and J. Kuriacose, Mc
an,

T
l

B G
il

= A

Micellen, Theoretieal nnd Appli : i Plenum.
X pplied Aspects, V. MOrooi, le |
Modern Electrochemintry Vol, | and Vol 11 1.O.M. Bockris and AN, Reddy, Planum

Introduetion 1o Polymer Selence, V.1, Gowarikar, M.V, Vishwanathan and J. Sridhar,
Wiley Eastern,

000

MCI009A: Spectrascople Teehnlques

Conrse Outeames: Aller the completion of the course, student will be able to- .
COV Understand the eomnman terms nnd principles in spectroscopy. Principles of UV spectroscopy.its
applicatbons in siruciure determination and working meilod of Instrument.COZ2 Undr.m:ml? lh'_:
Principles IR spectroscopy and Raman speciroscopy, their applications in structure determination and
working method of Instrament.CO3 Understand ihe principles of Redational spectroscopy, ESR
speciroscopy, their applicntions in structure determination and working method of lnstmanLFﬂﬂ
Understand the basic pringiple Principles of NMR Spectroscopy, instrumentation and applications.
Srudent will also lenm about the use of NMR technique in medical sciences.COS Understand the basic
principles of Photoclectron spectroscopy, Electron microscopy and their applications in structure
determlnatlon nnd working method of Instrument, Student will alse leam about chromatographic
techniiues.

Unii-l —

; s of Spectroscop ) . _
:;ﬁr:uit::;‘:-hniuut:md J1L1ll|||:I1L%|r line wi!llh. natural line k_:mndt:mni;. Idnppller linc bm_ﬂdemr!g.
pressure broadening, saluration hruml-m!mg. n.:mu-.-:lﬂl of line hrlfrildumng. sug_nnl-tu-nms: ratio,
resolving power, intensity of speciral lines - 1ru|L:fLL|u|: Flﬂ!ﬁﬂbltll?‘. pﬂrlru]utlun_uf' stales, p?,m
length of sumple. Gencral clmu;lmwnuI;:‘fn ;Im :.;aﬂr]r:::::: ;;[?Llfll:::;ﬂ:];l F:ﬁg:ur: :::g.::; ;Eﬁr;:,nng-
5 ‘ sie clements ol prucic peclro: ' - g :
‘;'lt}:i]:’u]:il:;m.T::::ric:l'l'n:nh'I'urm methods (T and NMR)

(T T L]
m“‘“iu]-lil- ,:Il“:::;h::ll::fsi"l]ium HEE-IHILHJ nm) Deer-Lambert law, effect of solvent on electronic
Wm?l!ﬁ : Lh1ll winlet bands for curbonyl compounds, unsaluraled carbonyl compounds, dienes,
— m"“:i Ii”ln e, Fiesher -Woodward rules for conjugated diencs and carbonyl compounds,
mﬂl:ﬁ?::ﬁl ,:F.:;::m u.l:nrmnmic compounds, Steric effect in biphenyls.
u

Unli-11

Infrored prr:lr::j‘ ?::llil‘h-‘ handling. Characteristic vibrtional [requencies of alkanes, alkenes,
"""lr”m"'m":u;i.; sompounds, alcohols, ._.111,_-;-*,,I|-.1:uunh and amines,and carbonyl compounds
alkynes, I:::Illl:h}' dos, esters, amides, welds, anhydrides, lnctones, lactams and conjugated carbonyl
{k:lﬂ“’:'h .

&
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gm&u_:rmm}.lirrm of hy
mbination bands and fermi

Raman !-‘ipmrmmpy T
Principle, stakes-antistokes lines,
En?r:tmlmpy CARS (an
active sites of metalloprot

drogen bonding and solvent elfect on vibrational frequencics, overlones,

raman effect,applications, Coherent ﬁnlisln}:cﬂ W
elementary idea), Raman spectroscopy particularly for the study
eina

Unit-111

Rotational Spectroscopy. Classification of molecules, lincar tristomic molecule, intensities,

c?“ml levels and rotational spectra of symmetric top molecules, Stark effect, nuclear and
€lectron spin interaction, efect of external field, applications.

Electron Spin Resonance Spectroscopy

Some basic elements of ESR spectroscopy, relaxation processes: spin-lattice relaxation, spin-spin

relaxation and exchange interaction. Zero field splitting and Kramer's degeneracy, "¢ value and
factors affecting ESR lines,

Unit-1V

Nuclear Magnetic Resonance Speetroseopy General introduction and definition. chemical
shift, spin-spin interaction, shiclding mechanism of measurement, chemical shift values and
comelation for protons bonded to carbon and other nuclei | chemical exchange, effect of
deuteration, complex spin-spin interaction between two, three, four and five nuclei (first order
spectra). NMR shifl reagents, solvent effects, Nuclear Overhauser effect (NOE).

Introduction of Mass Spectrometry, NQR Spectroscopy, Introduction of Mosshauer SPECIFOSCOPY.

Unit-V

Photoelectron Speciroscopy S
Basic principle, jonization process, Koopmen's theorem, phutﬂq:lt'ﬂtl‘unl:-il‘:l:clm of simple
molecules, ESCA and its applications, Auger electron spectroscopy (basic idea), spectra of
wransition metal complexes, charge transfer spectra.

- B tl I
Eﬂr;:“ﬁ;:if:ﬂnwn Microscopy: SEM, TEM and their applications in structural analysis
. 1ed Books & References: _
?““b}'hﬂ-i cal Methods for Chemistry, R.5. Drago, Saunders Compnay. _
9 Grructiural Methods in Inorganic Chemistry, E.AV. Ebsworth, D.W.H. Rankin and 5.

L

3 E,?ﬂﬁiimm Spectral : Inorganic and Coordination Compounds K. Nakamoto,

| i ic Chemistry ¥ " A. Cotion, vol., 15 ed. $.J. Lippard, Wi

- Inorganic Chemistry vol., 8, ed., F.A. Cotton, vol., 13 ed. 5.1, Lippard, Wiley.
4. .Pm ~ﬂn:lnh;:nulb?h:miauy ed. R.L. Carlin vol. 31{:[1.-.:.{
3 i’ran.:rl ie Electronic Spectrascopy, APB. Lever, Elsevier.
6. ;::ﬁ_.m;.:l;:ﬂ EPR and Mossbauer Spectroscopy in Inorganic Chemistry, .V, Parish, Ellis
T o
Haywood. . in. ). Deepish and G.J. Martin, Hey
. s ectroscopy, MLL. Marun JJ. Uecpish and L., in, Heyden.

5 I‘:ﬁﬂmf:‘il:l ljﬁim;uﬂui‘ﬂmu Compounds, RM. Silversiein, G.C. Bassler adn
9

- : Wiley. -

T.C. MW:;E; i:!;‘h“; :;cctmscﬂp}'- R.J. Abraham, J. Fisher and P. Loftus, Wiley,
10, 1“““":1|‘E': of Spec Py of Organic Compounds, J.R. Dyer Prentice Hall.
11. ;Pﬁﬁﬁ;ﬂc Methods in Organic Chemistry D.H. Williams, I. Fleming, Taa McGraw-
12. pec

el |
= M’V“’WJ
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ermlisnt method
naion of fodine and Hapontficatlos valies of a0l Kttt
PHYS) .

EEHET;:: T;:l“f' of the effect of (a) Clinge of teaertire (1 { fit e ol ¢ “’*‘:::::':‘::;” &
hydrolysi catalyst and (e) Jomie st of (e et G T A
7. gmm ys1s of an ester/ionle renction, all
m['l:il'rll'lllllm”.-uﬁ ol e 'l'l'-'ql'"-‘-“j" comalil il I!}'llllrjﬁl"lh ol il wubi gt g el TF AinEETEeY
Dmm."m““““ of the velocity constint For e e idufiefi il Bdlivie eogie Bey hepetpeiet
4 I;T:'::lfﬂ 51[“‘!:"' thee Kineties gs o Jodine clock reaclons. : m
5 Det ¢ elock renctions (el : Experimetns In Mhysienl € hietmitety by Shersttine®t)
ermination of the primary sull effeel on i kil oo Buapis oo Rifodi it | bttt frs
6 gm“-““d relationship (odide fon is oeldied by peesilpline g 4
. To determine the relutive strengili of the neirs iy stiwlying e fipdpdyets ol nth estit (58
. room and at any higher lemperntire)
2 Dﬂ“""{m“ the energy of ctivation fur e hydidysis of o #stef o
8. Determination of moleculur welght of non-volufile arid & hoa tpl ol b iread g1 bey
cryoscopic method und Lo determing the sctivity cosfficia il ool i bt e
Determination of the degree of dlssociatlon of weak wleetreil e wind e sty fh tleid ittt
from ideal behaviour that vecures with o stirong efectioljte,
10.  Determination of strengths of halides in o mislire prdentitanatticnlly.
11.  Determination of the strength of strong and weak wcids i o given tiiis firg A
potentiometer/pH meter,
12.  Determination of femperature dependence of MY of a eell
13.  Determination of the formuation constunt of sllver-ammonin cinples sl steactionnstey 4
the complex potentiometrically.
14.  Determination of rate constant for hydrolysis/inversitm of stigar =i o prdurieneter.

Books Suggested

1. Vogel's Textbook of Quantilative Analysis, revised, J, Bnssatt, B0, Degincy, G001, Jetfery
and J. Mendham, ELBS.

2. Synthesis and Characterization of Inorganic Compotinds, Wl Jully. Preptics fladl,

3. Experiments and Techniques in Organic Chemistey, DU, Pasto, C Jobinsea aied 14,
Miller, Prentice Hall,

4. Macroscale and Microscale Organic Experiments, KL, Williamsom, 000, Heaith

5. Systematic Qualitative Organic Analysis, 11, Middbeten, Adward Arnald,

s Handbook of Organic Analysis-gualitative and Cpuantitative, B0 bk, Acduard Aoneded

7. Vogel's Textbook of Practical Organic Chemistry, A0 Tatchell, Tlin Wilsy,

g. Practical Physical Chemistry, A.M. James and 1. Prichard, Losigman,

9, Findley's Practical Physical chemistry, | LI Levitl, Lamgrman,

10. Experimental Physical Chemistry, R.C. s and 1%, Bebera, Tita 84ed e 1,
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Semester 111
n Chemistry
Understang * After the completion of the course, student will be able lo- ) .
and the twelve Princi : £ i lapations and cxampics,
- ples of green chemistry with their explanal -

um'& designing safer chemicals - different basic approaches, Designing hiodegradable products,

U.“dtﬁtﬂn_ dthe Introduction of microwave induced organic and inorganic synthesis; microwave
1100 equipment

stime and energy benefits;limitations; )
Iljl:dd-'ﬂl #Hand 1-h=| use [onie quuids a5 green En,]v:n'ﬁ. Elﬁ'mhﬂmiﬂal EJ"I'IH'WELL i :
erstand Oxidation-reduction reagents and catalysts; multifunctional reagents; Combinatorial

:n chemi : : . .
oy l;;:l-slﬁtr}'. sokventless reactions, Noncovalent derivatization.Biomass conversion, emission control,

it-1

l:lle.!chH_,FchmLE AND CONCEPTS OF GREEN CHEMISTRY:

§ * 15 Breen chemistry?Need for green chemistry;inception and evelution of green o
m151::}r;h:.-.e|1...= principles of green chemistry with their explanations and examples; designing
green synthesis using these principles ;green chemistry in day to day life.

pit_TI
sic. principles of Green Chemistry and their illustrations with examples.

Prevention of waste/byproducts,

) Maximum Incorporation of the materials used in the process into the final product (Atom
ronomy): Green metrics

) Selection of appropriate auxiliary substances (solvents, separation agents etc)

JEnergy requirements for reactions—use of microwave, ultrasonic energy
1i) Selection of starting materials—use of renewable starting materials,
iii) Aveidance of unnecessary derivatization—careful use of blocking/protection groups,
) Use of catalytic reagents (wherever possible) in preference to stoichiomelric reagents,

) Designing biodegradable products.
i) Prevention of chemical accidents.
ii) Strengthening/development of analytical techniques to prevent and mini
F hazardous substances in chemical processes. Development of accurate
nd monitors for real time in process monitering.

mize the generation
and reliable sensors

Init-111
pplication of non conventional energy sources :Microwave induced and ultrasougd
ssisted green synthesis. _

troduction of microwave induced organic and inorganic synthesis; mi S
quipment jtime and encrgy benefits;limitations; Crowa ion —
Synthesis of nitrogen-oxygen fsulphur denor ligands and their ¢

5 G0 1 4
synthetic organic transformations under microwaves. rdination complexes

)

i decarboxylation. q \
@%”'W . Vo
Sk — ¥
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NOIven froo reno
Rtk Yo of ro
Miyello syp ey
Whenbstintymiyer,
Ol i) syl

Wiomw sl lol it renetions)dencelylation '.}h-’l“'-“:“"““: “:E[:;:if:‘ bon of
nitlve mothyene conpponnds suymilesls ol nitrilea from a '

In ""hlr'l'|IIIlh'-l..p_'p'lrl'|||.l_1|'II|IH1ﬁllL". LIl irsoniml “HHIME:J'WﬂdiHﬂT'I —
“““'Ihtfl.ll“l.‘ll“||[i|,|||:1'|h}l|-|_|‘_-||1 ||,-||1|.'|J|Hil'|?i|l|ll||‘| H'l'll'ﬂl'uh- LBcur v

Wil ol oliromenes,
=1y

~; }::IT[::IIIII CNIAILY onbgn sobitlons 1o organle solvents(focus of
wille N e reon walyents - Introduetlon sproperties mnd ypes @
IRt Diols- Alibor renetjon sepidation leek renct long preparation o

Moy ctnbysieil syithests,
) Adpieons phise venctlons-Introdiet lonPrendeo orgimie solvent

1y Appliention 1y oxbltlon of niresuromatic aml enrbonyl compou
arhon il ipl b Nerznin eondensation:Michael renetion;Cliisen

;Illn'lligl.'llll."lll ih"“"""'"”'lu'-‘“l renctio, . .

A) Fleetrochiemical synifyonise lnbroddietlon,synthesls ol sehacie neid,ndiponitrile :
ntrewduetion on rle of Mo solvents sl supereritical carbon dioxide in green chemistry .

Inli-¥

bizaedd wasessiment waid wltlgadion In chemieal industry .
¢ : Biomimetic,

e trends In Green Chomistrys Oxidation-reduction reagents and catalysts; ﬂlﬂm“:;';m_

mwlilmetionnl rengents; Comblnatarial green chemistry; Proliferation of solventless reaclions;

Noneavalent derlvatlentlon,  IWomass conversion, emission control. Biocatalysis

s waler and jonie ligqquids). !
pes of fonie liguids; synihetic
I'plmrnum-:mii:nl

ws;reduction of carbon-

Suggested Books References:

I, Orgnnle synthesis In water, Pal A, Grieco Dinckie.

2, COreen Chemlsiry, theory nnd pruetice, Paul T, Anastns "'"*I.‘Il“hr.l C. Warner.

1. New Trends In Green Chemistry, VK, Ahluwalia and M. Kidwai.

4, Cireen Chemlbstry For Sustninability, Sonjay K. Sharma and A Mudhoo, CRC Taylor &

Fromels,, LISA : .
5, Orpanie synthesis: Special techniques, VLK. Ahluwalin and Renu Aggarwal,

fll. A Hundbook of Applied Bopolymer Technology, Sonjay K. Sharma and A, Mudhoo,

RSC Mublishing, UK N | _
7. Lancnster, M, Green ehemisiry; An Introductory Text; the Royal Society of Chemistry:

) Ipe, UK, 2002, ; : B
H :j:;:::rlljﬂf:ushm Chemistry & Engineering, Sanjoy k. Sharma, Wiley Publications, UK

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

D'é: RN

P
Spechnlbztion: Inorganic Chemistry V \rv@/
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MU . . VONENISTIY AND X-RAY
DAY T R RO TOINORGANIES I
CWe witenmgg A

AR AL [TITA R Dhivwkin
VAR ity

\ 5 L=
“‘M ““1 1:,“"““"““““ "| “H' 'l'““hﬂ-l h“llll'"' l'||I'|-“ lm' ||h|l| “ I ““l"n
“]““““I'.H'“”'l“ v h-h-"l“'““u 'I.'IIHLH“ |,|1|.'|h||1|“|“ ||-|||-| |-"|'|ﬂrj.u'1 A% | '

; [ molecules

Ihibchonahint hiotks Tt vidlative priwesses il deagtivatlion o by

e hing, "
. F n

Vi wkorstad i Wil stosshiienl oo tons vie poi i, pud filliat o, suihstitntion ol ground &

el Loyl

VO wdovstaml o

0 peiluction.
b sl o whovtin 1wlay, witer pliotolysls, nlies fiwatlon anid CCy

\ i Ic.,
LU Wbt e ot of NI, metluds of st analyats of erystal diiTraction patiem elc

Ut
Wande wr Phwtochembsiey

; qred stotes-lil
f\h““““'l.“'ﬁ. L\hll-u“lh“h Iﬂ“u““'."hl-"“ill."l.“ I““-_.'l .I“"'"“““ r‘lll.lllﬂ. L"!l.'l.'l.“l-'|'|]l“":r' Eiﬁllﬁ'l'-?::‘rlll‘:‘":-t
Mmoot ol (e s, Flish Pty sls, Brengy dissipution by rahtis

Temieal stiges-primo
rallitive e, il speetin, Uy Comdon prineiple, thimhnmu.nl slages-primary
A vy processes,

Undell
Prwprevties of Exelied States ¢

: I A -s-caleulation of
Strwetune, dipole monent, aeld base strengihs, reactivity, Mhotochemicnl kinetics-
vt o vaditive provesses, Imoteolar denotivaionquenehing.
Eneltend Statex of Metal Compilenes :

X - (i Jec excited

Teneited states of motal compleses : Comparison with organie compannds, electronically

statex of metal comployes, vl tmnslor specin,

Undi=111

LAganad Fleld Photochemisivy | o
I‘Iﬂnmn‘lull.mliuu. prhastosvsbbition nmd phatoreduetion, lability ad selectivity, zero vibrational
Tevaels ol o state and exeiied state,

Uni=1V N

wmplex Sensitirers o |
:::::::u.n::::ﬂ :munhh:'r. elecinm n'hl'_u'. el eolloid RYAICINS, woler phuuﬂ!mm. nitrogen
fixation wd carbon A lide reduetion.

Unki=Y ,

N-HAY lll:-Ht hl-fl{{lt"r]ir:*h“'-'ﬂ- e Methad, Niagg method, Debye Seherrer method of X-ray
Iragege vond Hlﬂ-hi o1 ervstals, e rellections, fdentification of unit cells (rom systematic
structwral analys HI:I 2 .““mm Syruciune of simple lattives sl X-ray intensities, structure factor
“I:ﬂw“ ]t::i:liil‘:::‘i:l:clliilv aned election density, phase l‘“;"h'“t“' Deseription of the procedure for
gl its e v, hsolute conligurtion o molecules,

it Neray structure analysis. i

e = .
““““"’i":"iﬂ.':fl"ﬁ-ti‘lfi‘rl:ﬁau Photochemibstry, AW, Adamson and P, Fleischaver, Wiley.,
I Co

W H ] “H‘
; emistry, ,Chem. Edue, val. 60 No, 10, 198),
2 {1‘,‘:'"".',:;‘;.':I;::~L::1::11lﬂ Chemistiy, Vol. 30al, $.J. Lippand, Wiley,
3, Propre

._ )pa N ‘/f;ﬂ . %I @,‘4?*
7y y N

£
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Coordination Chem, ey, 1OK1, vol, 39, 121, 1231, 1975, 14, 331 199097,33%

Photochemistry of Coondination Compounds, ¥, Dabzard ond V. Corsaitl, Academic
P'ress,
|

Hements In Inorganic Photochemistry, 6.1, Vermudi, Wiley,

D13A: Inorganie Elective 1: IOINORGANIC CHEMISTIY
oulenme: ¢y connpibethon of this coupse student will be alile o=
alyze the strctire finetlon of metal ko contalning biomolecubes.

plain principle m meshanism of varions cyeles lvolved In energy production
Wl DNA, IINA,

phain 1eam proteim and oxygen uptake strcture nwd fnctlon of lacisoglobin's, my wolabin,

o amd hemerythin, midel synthetic complexes of iron, cobalt nmd copper.
lnin Metal deficiency nmd disense,loxic elleets of metnly, pinehils s for dingnosis and

ernpy. Biological and Chiemical nitrogen fxation,

uinel struictune anl

ons in Biologieal Systems : - :
d trace metals with specinl reference to Na, K, My, Cu, Fe, Cu, Zn, Co, nnd e
Storage and Transpori

transferrin, ond siderophores.

rietios and AT Cycle. B : :
slymerisation, glueose storage, metal complexes in transmission of energy; chlorophylls,

stem | and photosystem 11 in cleavage of waler,

nd RNA
mplexes of polynucleotide,nucleosides and nucleic acids (DNA and RNA)

temperature stability of DNA,

ort and Storage of Dloxygen o . |
ins and oxygen uptake structure and fungtion of huemoglobin's, mygolobin,

yanms and hemerythrin, model symhetic complexes of iron, cobalt and copper,

dicine o . i
il:i:;rl:::::y andd disease,(Iron Zine,Copper) toxie ellects of metnls, metals used for

v and ehemotherapy with particulur reference the anticancer drugs,

tion T :
.:IiET:iilus“phuru itrogen cycle nitrfication role microorganism nitrogen Nxation in soils.

cal nitrogen fixation, and its mechanism, nitrogenase, Chemical nitrogen Nxotion

ceular chemistry - “Chemisiry beyond the molecules™, Coneepts
molecular chemistry, Nature and types of supramolecular interactions

_d
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(Hydrogen bonding, van der Waal interactions, n-stacking. C-H....R interactions etc.). Molecular

recognition- Information and ; g f receplors with special
. ypeso P
reference of Crown e s < mm&ﬁg;:il ﬂ;r::;t Molecular sel [-assembly f“"".“":ﬂ: and
Emlﬂf'nptc: S?Fm!““'““'al chemistry of life, application of supramolecular chemistry in dnig
&n- Application in material science-molecular machines.

Suppesicd Books Refere
Piadeah nces: : . .
" :2:&”15 of Bioinogranic Chemistry. S.J. Lppard and J.M. Berg Unwrrsn-:r Ei:lenlne |
2. Bioinorganic Chemistry, | Bertini, HLB. Gray. 5. Lippard and Jon Valentine, UiVESEy
Science Books. > :
3' In“'gﬂmﬁl Biochemistry Vols I and 11 Ed. )
5 Progress in Inorganic Chemistry Vols. 1i 18 Ed J.J. Lippard Wiley.

gﬂnﬂ_}l!“ of Bioinogranic Chemistry, S.J. Lippard and 1.M., Berg, University Science
00

Bioinorganic Chemistry, 1. Bertini, H.B. Gray, S.J. Lippard and J.S. Valentine,
University Science Books.

Inorganic biochemistry vol. | and I1 ed. G.L. Eichhom, Elsever.

Progress in Inorganic Chemistry, Vol 18 and 38 ed 1.J. Lippard, Wiley.
Supramolecular Chemistry: Concepts and Perspectives; First Edition; J.M. Lehn;
VCH Publishers, 2014. )

10. Supramolecular Chemistry; Second Edition; J. W. Steed, J. L. Atwood: Wiley, New
York, 2009.

Loy

Ve

MCHO14A :Inorganic Elective ITI: ORGANOTRANSITION METAL CHEMISTRY-1

Course outcome:After the completion of course students will be able to leam about the

CO1- types, routes of synthesis, stability and decompasition pathways organo-copper in organic
synthesis. CO2- Compounds of Transition Metal-Carbon Multiple Bonds alkylidenes, alkylidynes and
their synthesis. CO-3 Compounds of low valent carbenes and carbynes-synthesis

C0-4 Transition metal p-Complexes with unsaturated organic molecules, alkenes, alkynes, allyl
complexes. -5 Transition metal p-Complexes with unsaturaied organic molecules, diene, dienyl, arene

and trienyl complexes,

Unit-1
~ Alkyls and Aryls of Transition Metals _
Types, routes of synthesis, stability and decomposition pathways organoc i e

synthesis.

Unit-11 s

Compounds of Transition Metal | _

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

it-111
g::plnuﬁﬂi of low valent carbenes and carbynes

Syutiesls, B0 of bond, structural characteristics, nucleophilic and electrophilic reactions on
the ligands, rale in arganic synthesis.

Unit-1V ‘(J\ .g?"“

. Ti-;hﬁ:llinn'_h'léi:l 2-Complexcs 1

N B

24
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“Complexes with - molecules, alkenes, alkynes, allyl,
unsaturoled organie me by :
Inting to nuele I 1, propertics, nalure ol bonding nidl structural f:nf.urc!. Imqunlnt reactions
cophilie and electrophilic attnck on ljnndls and to organic synthesis.

Transition Meta) m-Compleves 11

Transi : ;

"-l'im;'ll' L:::‘:'Lﬂmml m-Complexes with unsaturated organic molecules, diene, dienyl, arene and

neactions nE| NN, preparation, propertics, nature of bonding and structural features. Important
™ [“111-3 fy 1'“":'1'2‘-1'1'|h“il'.' ol EIEElH‘I-j'Ihi-“L‘- I'I.‘I”H-'-k N HHHHIJIH and Lo orgamc ﬂj"ﬂ“‘lt!l!

Suggested Books References:

s Emﬂlﬁ J““"! Application of Organatransition Metal Chemistry, J P, Collman, L.5.
2. The ['}“?l R. ”ﬂf!iln and R.G. Finke, University Science Rooks. o Wil
1 Mm“l“b-ﬂ"nmr.:ln'l'lm Chemistry of the Transition Metals, R.H. Crabiree. John Wiley.
1 0 o-organic Chemistry, AJ. Pearson, Wiley. .

» Urganometallic Chemistry, R.C, Mchrotra and A, Singh New Age International

MCH 015A:Spectrophotometric Analysis (Practical)

Preparation (Any Six)

Preparation of selected inorganic compounds and their study by IR, electronic spectra,

Mm?.?nw‘ ESR and magnetic susceptibility measurements. Handiling of air and moisture

sensitive compounds involving vacuum lines. Selection can he made from the following :

1. Sodium amide.

2. Synthesis and thermal analysis of group I metal oxalate hydrate.

3. Atomic ahsorption analysis of Mg and Ca.

4, Preparation of Tin (IV) iodide, Tin {IV) chloride and Tin (1) iodide.

5, Preparation of ammaonium hexachlorostannate (NHA4)2 gnC16 ammonium
hexachlorophlumbate (N [412PhC16.

6. Hexa-bis (4.nitrophenoxy) eyclotriphosphazene.

7. Synthesis of trichlorodiphenylantimony (V) hydrate.

8. Sodium tetruthionate Mu2S406.

9. Synthesis of metal ncethylacetonale .

10. Bromination of Cr (ncac)3.

11. Magnetic moment! of Cu (acac)2H20,

12. Cis und Trns [Colen)2CI2]*.

13. Separation of optical isomer u!‘ EI:%I-IC'J.J{#H}!!I:[EL ‘

14. lon exchange separation of oxidation state of vanadium,

15, Preparation and use of Ferrocens. _ . |

16, Preparation of copper Ig,l.].'clm: cumpl_ex-ms aln:ul trans bis (glycinato Copper (11)

17, Prepuration of phosphine Ph3F and its transition metal complexes,

|4, Preparation of [Cualph-:uutl:mrlmc-i.-b quinone)|.

5 fometric Determinativns
hlll:c““’:':mu;mgd(ﬂuumiunﬂ\fnﬂﬂdiuﬂl in steel sample.

Ir. Nir:h:’l.l'mulg.rhdr:nuuﬂungﬂun"vuﬂmliuﬂﬂmrﬁmﬂ by extractive spectrophotometric

method.
Fluuﬁ:lcfnhﬁm" phosphalte.

' ?jrmnium-ulimin fted-8 complex : Mole-ratio method. C‘_:;___

o J e “% 5 b #-

a2
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3. Copper-Exy

6. Iron-phen ylene diamine complex : Slope-ratio method.

anthroline fﬂmylr::; * Joh's method af continuous variations.

Specializat;
pecialization: Organic Chemistry

MEH ﬂlﬁ-ﬁ: u ® .

Course Ot OTEunic Elective 1: ORGANIC SYNTHESIS

mie: Afler the co leti ¥ giudent will be ahle 10
CO1:-Underst | mpletion of course, 51U
con " the nature of different axidation process.

“Understand the various steps invalved in the reduction process of organic malecules.
CO3:-Understand the specific reaction mechanism in the process of hydrogenolysis.
CO:-Understand the basic principle invelved in various rearrangement processes.

C03:- Understand the various steps involved in different rearrangement reactions.

Unit-1
Oxidation

Introduction, Different oxidative processes. Hydrocarbons-alkenes, aromatic rings. 55&“‘*;’515'1"
groups (activated and unactivated) Alcohols, diols, aldehyde’s, ketones, ketals and carboxyll

acids. Amines, hydrazines, and sulphides. Oxidations with ruthenium tetraoxide, iodobenzene
diacetate and thallium. (IIT) Nitrate.

Unit-T1

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

Unit-I11

Reduction-11 . _ . _
Introduction, Different reductive processes,Nitro, nitroso, azo and oxime groups. Expoxide,
Nitro, Nitroso, azo and oxime groups. Hydrogenolysis.

Unit=1V "
15 - . . ¥
Rtll"':ll"'?::“" 'stic considerations-nature of migration, migratory aptitude, memotry effects. A
G sty of the following rearrangements. Pinacol-piaacolone, Wagner-Mesrwein.
e

Unit-V
Rearrapgements =M1 oo Ardi-Eister synthesis, Neber, Beckm
1 |- Benzillic acid. Favo kii, Am synthesis, Neber, ann, Holmann
I[I!}ml':;]uu:ﬂ ;EIE'::‘E Buéa.'er-\fitliﬂ.ﬂ. Shapiro reaction. Schmidt, Bacyer-Villiger. Shapiro reaction
u ¥

ferences: g
S“Efﬂrii:;:kgﬁﬁ';ic Reactions. H.O. House, W.A. Benjamin,

. eihiods of Organic Synthesis, w. Carruthers, Cambridge Univ. Press.
2. i‘:!':WM}::TETEﬂm Chemistry, Reactions Mechanisms and Structure, J. March, John
3.

g‘:;?i'im 4 of Organie synthesis, R.0.C. Monnon and J.M. Coxon, Blackie Academic &
4.
Pl-nl':ssil:mﬂ!- -

#'.

7 e b
.
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Advanced Organic Chemistry Port B.F.A. Carcy and R.J. Sundberg Plomes Tio
s fiey, Elsevict.

Rodd's Chemistry of Carbon Compounds. Ed. §. €0

d 017A: Organie Elective 11: Heterocyclic Chemistry

1 will be able 1o leam the

Outeome: Afler the i
- completion of syllabus, studen ;
. ty and chemical behaviotT

Hmnc::::‘t patiems of heterocyclic compourls, aromatic
Symthesis M‘T‘“‘-“m and stabilisy of non aromatic heterocycles

The synthesi ;::ﬂmn of small ring(3.4,5 imembered heterocycles.

e sis and reaction of benofused and meso-ionic heterocy<les. -
symthesis and reaction of six membered with one heteroatm and more than cne heteroat

1

nclature of Heterocycles

ent and systematic nomenclature (Hantzsch
ped heterocyeles,

matic Heterocyeles

eral chemical behaviour of aromatic heterocyc
naticity (bond lengths, ring current and chemical shi Lt
Bnance energy, delocalization energy and Dewar resonance energy. di:lm:lgnclic Euﬂﬂtptlbﬂll'j’
tations). Heteroaromatic reactivity and tautomerism in aromatic heterocycles.

.Widman system) for monocyelic fused and

les, classification {structural r;.w}._n_n' teriz of
fis in 1H NMR-specin. Empirical

aromatic Heterocycles
bond angle and torsional strains and their consequences in small ring heterocycles.

- rmation of six-membered heterocycles with reference to molecular geometry, barrier t0
inversion, pyramidal inversino and 1.3-diaxial interactino. Atereo-electronic effects

neric and related effects, Attractive interactions-hydrogen bonding and intermolecular
eophilic lectrophilic interactions. Heterocyclic Synthesis. Princples of heterocyclic synthesis

pling cyclization reactions and cycloaddition reactions.

111

Il Ring Heterocycles
- c-membered and four-membered heterocycles-synthesis and reactions of aziredines,

5, thiranes, azetidines, oxetanes and thietanes.

-1
c-Membered Hetero eycles and Meso lonie Synthesis and reactions including

11 'F“Etd Fi.‘l
ficinal applications of benzopyrroles, benzofurans and benzothiophenes Meso-ionic
erocycles: classification, chemistry of some important meso-aionic heterocycles of type-A

4 B and their applicaiiuns. Sydnones.

IT-V
cles with one heteroatom: synthesis and reactions of pyrilium salts

Membered Heteroeycies : gl .
E oyronas d their comparison llﬁllllh pyridinium and thiopyrylium salts and pyridones;
nthesis and reactions of quinlizinium and benzopyrylium salts, coumarins and chromones.

ith two or more heteroatoms: synthesis and reactions of diazines, triazines, tetrazines and
'. inzines. Some important macroheterocycles.

oy B e
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ugeested
| Igﬂ‘“ Bonls Hl:l'grﬂ“:“t

H gt
7 clerocyelic Lh":'"ﬂ!lr}r Vol 1.3, fpthnger Vorlog.

The Che I Clupta, ML Kamar gl VA hpity

3. I-Iﬂem}-'::?fr?hzrIm"“"‘-’}"ﬁlﬂm'l'. Ffeher Iuml.‘i g, I e, [l

4, ]:Iq:t,:mwli:t_ mlﬂll‘y LA Tonle, K, WIS ood g 1 ,"n:||||lll_f'llllllf”"" MCRLILE

5. Cﬂ“'“'l'l'lwm {T‘I“hlwi T, Olelyrkan, 1asigannn Yo letlliv Iru.:llhhll; ot Wiley-Inter

6 Science, ¥ Hetrocyelie Chembatry, €08, Newhkome R A

+ An Introdugtj el

7. Comiprehens: on 10 the Heteroeyelle Compounds, ILM. Acheson, Johnw 1y aiiaion
PMHITW ensive Heterocyelie  Chemistry, AR Rolrlzky amil C. W, et el Perg

8. LL.Fi .

9 o mnar Organic Chemistry vol 2 ( Inled.) Longamans Creen & U0,

rganic Chemisiry by Muorrisond Py,

M . :
CH 018A: Organie Elective 111: NATURAL PRODUCTS-I

Coun : : . It
Cﬂhiﬁ';hm-“mme' On eompletion of the course, M.Se. student will be bl 0 “IHILM.'II::- fruilts amid
erbs and oy oSS, chemical properties, synihisis an) uscs o terpenulln, It fod 0 AP pents
and soaps, 5 known to have antionidant properies and by also used (9 varius hownehakl prodiscis S
:mﬂ:-immi'ﬁ“ti“"- nomenelature, isolation and wses of earatenolds. The heall benefit of caratenukls Jmlerlﬂulf:lltl
it fram their \-inmi“ A B-Gli'dil.]l in the h-"-lj"- These benelits jnelhide 1|.1H'H.II‘I [ il akim, lmamanes 'lr“ﬂﬁr
0 m gain specific knowledge necessary for unidersianding the straciue, fsolation and physiolugical sction
of alkaloids, their structures, functions, as well as their possible use in human. : fs el
CO-4 The general properties of the alkaloids, impodance of these compoumds to humkans, Synthesls ar
biosynthesis of these natural products are also discussed

CO-5 Nomenelature, basic skeleton, isolation, structure determination and health benelits of sternbds

Unit - 1

Terpenoids

Classification, nomenclature, occurrence, isolation, general meilods of structure determination,
isoprenc and biogenic isoprene rules. Structure and synthesis of the following representutive
molecules: Citral, Gerniol, a-Terpencol, Zingiberene, Santonin, abietic acid, biogenesis of lerpenes,
Unit-11

Carotenoids o . o
Introduction, nomenclalure, OSCUTENEE, isolation, general methods of structure determination,

structure and synthesis of f-Carotene, Vitamin-A, Capsorubin, Kuhn-Roth methyl side-chain
determination.

Unit-111 Alkaloids-1 v ) .

Definition, nomenclature and physiological action, occurnence, isolation, general methods of
syructure elucidation, degradation (Hofimann's exhaustive, Emde und Yon Braun's method),
classification based on nitrogen heteroctclic ring. structure and synthesis of D-ephedrin, Coniine,

Unit-1V
j’L“ﬂlﬂiﬂﬁ‘“
Sruciure, sle

Quinine and Morphine- E«'Of \hﬁ_,
ol o

reochemistry, synthesis and biosynthesis of the following: Nicotine, Atropine, Cocaine,

Unit=¥

|
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ﬂ'—"ﬂuﬂcneu, nam
Cholesteral, Bil:f.?ill."sﬁ,gm" hydrocarban, isolation, structure determ

. dal | -F'Fr:!lir!-iﬂmﬂ:.milm
dosicrone, Diosynihesis ﬂrsmﬁfﬂfm Ve

and .'I-jl'ﬂlh'l:ii:! of
hm“,l::], Progesirone,

Suggested Books e
. Trences: : idson,
D.Tﬂw'?:fﬂu ;ummmﬂf wid Biologleal Significance, J. Mann. R, DRSS
2. Organic Chemi 1 1B Harbome, Longman, Fsses.
3, Sienbonct -Mistry : Vol, 2 11.. Finar, ELBS .
4. Rodd um'“:': Synthesis : A Procticl Approach, M. Norgradi, VCH.

s Lhemistry of Carbon Compounds, Ed. §, Colley, Elsevier.

1., Hobbs,

5-. CM|H.|:I'| Eifﬂﬂgita] Eﬂd Phﬂl'l'llﬂ:l:l-lug'mll Pl'ﬂp'ﬂ'ﬂi["j of Mﬁliciﬂul 'F‘]:[H_S from fh: "!'H'I'Il:ﬂﬂﬂﬂn

ETHWHD;,:"}"'“"“' M.P. Gupta and A. Marston, harwood Academic Publishers.

TN T“m o Flavonoids, B.A. Bohm, Harwood Academic Publishers. o 1

« INew Trends in Natura] : $i5] 4 M.L. Choudhary, wood
Academic Publishers, Product chemistry, Ata-ur-Rahman 8

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

MCH 019A:Multi-step Syathesis (Practieal)
Qunhtilth'n A-“ﬁlrjij .
Separation, purification and identification of the components of a mixture of three Drg'm?l'LC
mmpﬂ“m.h (three solids or two liquids and one solid or two solids and one liquid), using
fior c‘hﬂaflé:!tﬂ the purity of the separated compounds, chemical analysis, IR, PMR and Mass
spec a
Multi-step Synthesis of Organic Compounds -
The exercise should illustrate the use of organic reagents and may involve purification of the
products by chromatographic techniques. .
- 1. Photochemical reaction Benzophenone -> Benzopinacol _> Benzpinacolone
2. Beckmann rearrangement : Benzanilide from benzene, Benzene -> Benzophenone ->
Benzphenone oxime -> Benzanilide _ N
3. Benzilic acid rearrangement : Benzilic acid from benzoin Benzoin -> Benzil -> Benzilic
acid Synthesis of heterocyclic compounds -
Skraup synthesis : Preparation of quinoline from aniline _
Fisher Indole synthesis : memn If-:l; Il-piwny]mdnl-c from phenylhydrazine,
Enzymatic synthesis Enzymatic synthesis _
EEmaliﬂ reduction ; reduction of ethyl acetoacetate using Baker's yeast to yield
enantiomeric excess of Srli-"]l ehtyl-3-hydroxybutanoate and determine its optical purity.
Biosynthesis of ethanol from sucrose. . _
g s;«nﬁsis using microwave Alkylation of diethyl malonate with benzyl chloride,
Ih. Synthesis using phase transfer catalyst. Alkylation of diethyl malonate or ethyl acetoacetate
with an alkylhalide.

M

matography . . _
Paper f:::;‘td mﬁnﬂﬁcﬂﬂm of the sugars present in the given mixture of glucose, fi X
ﬁdp:ﬁ:m“ by paper chromatography and determination of RF values,

Spectroscopy ; nds by the analysis of thei
v i of organic compounds by the analysis of their spectral data (UV, IR, PMR,
Eﬂﬁ&"ﬁ?ﬂ%] ngﬂnlmphnmmeuic (UV/VIS) Estimations -

| Amino acids W{:—S ;
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i. Proteins

- Carbohydrate
4. Cholesterg| ’
g' i€ acid

Inorganic Experimens, J. p -

. « J. Derek Woolings, VCH. . e

; Mmr?ﬁtalt Inorganic Chemistry, 7. 53,:%211 R.M, Pike and M.M. Singh, Wiley.

- Practical Inorganic Chemistry, G. Marr and B. W. Rockett, Van Nﬂiﬁ"ﬁ .
systematic Identification of Organic Compounds, R.L. Shnner i

pecialization: Physical Chemist CHN
CH 020A: PHYSICAL ELECTIVE EELEETR{MNﬂmeAL se d::gtgnﬁs
ourse outcome: On completion of the course, M.Sc. student will be able to un

1 Intreductory idea of analytical methods and laboratory operations.

2 Errors and evaluation l.‘-E:t:tisl:ical.dn.ln.md miethods of reporting analytical data
Conductometric titrations and measurements. A

0-4 Potentiometric methods, pH determination by instruments and its applications

principle and applications of colorimetry

mit I
ntroduction . .

ale of analytical chemistry Classification of analytical methods classical and *iz:::ffﬂiﬂsm-
ypes of instrumental analysis. Selecting an analytical method. HmmFss i}ﬂg:i'-'- Er:::& :
aboratory operations and practices. Analytical balance. Techniques of WEIERITE, &%=
ﬂlumegc glassware cleaning and calibration of glassware. Cleaning and Calibratiion of

Unitll :
tion{Statistical Analysis) L ;o
Eﬁ;ﬁiﬂ.ﬁﬂ? in mfmn and median, Precision-standard deviation, relative standard

e 3 te error, relative error. Types of error in experimental data deterninate
deviation. Aﬂ:ﬂﬂ;:f:" "il‘;::tl::l EE_: random) and gross. Sources of error and the effects upon the
ﬂ'ﬂiﬂ“:ﬁ:; ults. Methods for [gpuning analytical data. Statistical evaluation of data-

c

indeterminate errors. The uses of statistics.

Unit 11

Conductometry 2 Jeti fTect of dilution on conductivity,measurement of
tions,relelions,t : R e

Impuﬂﬂ{ﬂr:ﬂ"’:s 'd:gl;lmndugmmmiﬂ litrations, its applications and limitations.

conductivity, ype

Unit IV .

p,,..mtin:!:ttr.'-’ - of potentiometric titraiin:-nsa{td its applications pH

Erincie e ms:ﬂ:n;:lﬁigﬁ pHjon selective electrodes,instrumentation and its applications
measurenten

Unit V
Coulomerty ipl o experimental details of coulometry at constant current and constant

1:'L'f|"t!''11'-"'*1:'1:'"1 F al applications.

-
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Suggest Bog
. I::r“-:‘lv.:i1;,1:;:s F:Fr""‘"m:

. ia tru : aunders,
5 Priciple nr%::m. ental analysis D.A. Skoog and J.L. Loary, W.B. Sauncers

mental Analysis D.A. Skoog W.B. Saunders. -
O Instrumen ) Techniques for Analytical Chemistry, F. Settle, Prentice Hall

MCH 0214,
Course nuTéﬂfg‘n“% ELECTIVE I : ELECTROCHEMISTRY-I —
CO-1 Eje -+ 0 Completion of the course,student will be able to understand about the
CO-2 roe of gjequuce) Leltris YRR

Cﬂ"lﬁl:hiltﬂhh: vemical reactions in biologleal processes.
. Proc i
E__g_'; comosia hﬁihhinrﬁrﬂfhﬁsmm'
Unity o emde proces
Elmtmthnmi
. : cal Ene
Pro i o Bk TEY Storage

¥ u Elml:hr.!micaj ¢ : Errﬂmﬂ“mn C]'Iﬂ.rui“g and
d bat nergy storers : Measure ol battery p : g My
IJTES:; E&:iﬁfua ,:1“’“ Storage Density, Energy Density. Classical Batterics : (i) Lcﬂdﬁ:ﬂ {u:;
. Im, 1 1 [ o g sk B R . X 1
Hydride, (i) Lith i) Zine manganese dioxide. Modern Batteries : (i) Zinc-Air (ii) Nickel-Meia

um Battery, Future Elecricity storers : Storage in (i) Hydrogen, (i) Alkali
Metals, (iii) Non aqueous solutions, i >

Unit 11
Bintltl:trﬂq;he-mislw
Membrane Potentials

s s, Simplistic theory, Modem theory, Electrical conductance in biological
z{iﬂ:llsdn:. Electronie, Protonic electrochemical mechanism of nervous syslems, ¢NEymes as
roaes,

Unit 111
Corrosion and Stability of Metals :
Civilization and Surface mechanism of the corrosion of the metals; Thermodynamics and the

stability of metals, Potential -pH (or Pourbaix) Diaphragmsl; uses and abuses, Corrosion current

and corrosion potential -Evans diagrams. Measurement of corrosion rate : (i0 Weight Loss
method, (ii) Electrochemical Method.

Unit IV
Inhibiting Corrosion

Cathodic and Anodic Protection. (i) Inhibition by addition of subsirates

i i o the electrol
environment, (ii) by charging the comoding method from external soure e i ler:;lﬂﬂ
Organic inhibitors, The fuller Story Green inhibitors, )

Passivation

Siructase of Passhvatis 1 Mechanism of Passivation, Spontancous Passivation Nature's
method for stabilizing surfaces.

Unit ¥
Kinetic of Electrode Process :

:o1s of Electrode reaction. Current Density, Overpotential, Tafel E ont
. E:Tu?it:;:?; - ierd rate constant (KO) and Transfer coeMicient (a), Exc Equation, Butler Volmer

[rreversible Electrode processes a{'ﬂ. e \&/ @
A
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B

IBTA of i ining kinetic
Zor iil':l;wmh! lity, informating from irreversible wnv:.M:lhﬂd:dﬂrh‘:zzfﬂﬂ;:':i'::ghi:ilmd.
e “‘Elhng “Tversible and imeversible waves Koutecky's methods:

£ !:Ilﬂ. B'U-D-I(E;hﬂ;fe"nmi .
. Electrochemistry Vol, 1, l1a, Vol 1B JOM Bockris an

il:'ru:::I:,:;m':,ﬂL New ‘l'urk.ﬂr al. I, Ha, Vol

“;_'u“-liﬂﬂmphm Techniques by L. Meites, Interscience.

M o Ceils  Thieir electrochemistry”, McGraw Hill Boo

P odem Pulmmpaﬁ‘: Methods by A.M. Bond, Marcell Dekker. 1 l:mhlil:ﬂ'l'ln- New

D‘-":lﬂ;ﬁﬂgmphy and allied techniques by K. Zutshi, New age Intemationd

" : . i 2.

Electronalytical Chenmistry by Basil H, Vessor & Galen W. ; Wiley 1“;”;;:“

E'“.““‘}"ﬁl!fﬁtﬂl Chemisiry by Basil H. Vessor & alen .3 Wiley '%"F i

 Topics in pure and Applied Chemistry, Ed. S. K. Rangrajan. SAES

Karaikudi (India)

AN Reddy, Plenum

k- Emnpu“}l’. HE.'W' T’U‘qu

022A: PHYSICAL - ELECTIVE 111 :CHEMICAL KINETICS |
; wls
arse outcome: On completion of the course, M.Se. student will be able t0 Lo
1 kinetics of oscillatory reactions
Kinetics of enzyme inhibition reactions
Adsorption-desorption kinctics and importance of Industrial catalysts
statistical mechanics and transition state theory, applications i
pstant for reactions.
-5 mechanism of metal ion calalysis
it 1
illatory Reactions inski (B-
m‘.;ﬂﬁ]rrm:!; a::ud ulscilﬁtm}' reactions, Kinetics and mechanism of Belousov-Zhabotinski (B-Z)

colculation of the gecond onder fare

mes and Inhibitions s and their experimental characteristics,Kinetics

- bstrate sysie ics
i l:'il::n’: 5El'lnlar:,-rrm: in}.!llihiliuﬁ and their experimetnal charactenshics.

5 . )
ypamics of Gﬂﬂuﬂ:f:ﬂl.lgﬁhiﬁun state theory. Dissociative '[I‘dS-CI-I'.[!tIDI'L and precursor
dsi :pﬁunfﬂ'{ﬂﬂl]"‘fmfﬂn ur's adsorption of the oxidation of carbon monoxide to carbon
Jte, Mechanism © y:‘u:ti“ﬂ'i““ energies. Industrial imporance of heterogencous catalysis.

Jioxide. True and apparen

nit IV

Transition Sint}ﬁmﬁaﬁ:g] mechanics and transition state theory. Application in ealeulation of
A brief aspect ©

for reactions with collision for (1) atom + atom,(2) atom +
order rare -:3::.5!?‘“1 non linear molecule,(4) linear and linear molecule,(5)linear
olecule(linear), (3) o lecule renctions. Static solvent effects and  thermodynamics

; i .
mﬂieculﬁ*m““;dj;g:ia: -.-.I:llmn iransfer reactions, encrgy surfces. w/
formulations.

itV - i
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£ Rl LT o HY T
L Tl | TR T ,
‘:.'rl- 4] e 'h“u“l“ = “Iﬁtl'l'.;'lhl,{'m “I'“n“ ll'l".“' yeailiaiiiy |“ I“.Il.“|“.|-|_1 ||I “,“Ih.l 1I|-||“ ! ":-I::'::l-lhl‘
] b wi g ot phe proelietn Gt prresennee of etk i catirtyat,
“'Cl-"-ﬂ“iﬂ- Tines l:l':mll""-”g Wliebon iy [ty ek linle vorngles,
WAF Misbe of watilyala,n cnse atuiily,

uniry ang ;fm-““ Chemlstry, Vl, W 1967,

e Yol Fhectuom Toanser Wenct o, literseleme,
: G, ,E_'f‘::hl'{'.llwll'll:ll'liﬁl:ﬂ l.'l|"|.|.-|1|.1'||,1|1|.~|l||_-,,.-|“ | '|I.I|1E:|.':I|_-I Frastnn -|I|||_|.-|;1||| i [l|1|I|."|II. ||III'I||||':|I'.
+ S, B i ;:::‘};'Mﬂ Twrmnde venctin, et
- Physi Iy e "-.Lmhh“.,, ol Inorgande Wewetlong, Aesdemle Fross,
sty Vl, 2, E, Pl Vi G, Mie (uibslinler,
:?11'."rg|m[.; Reweting Mechlms, Wiley.
Vranstir Renctions, Oxfind I'ress.

H o234
As Thﬂmnd'_rnnmim]. Studles (Penetieal)

1 Dt:r:nnimﬁm,

mixture, of partial molar volume of solute (e.ge. KO md solvent in n hinary
$T11"ml?“ of the temperatire dependence of the salubllity of o compowml il} Iwo
Vs nm.h“"-'ll'l-g similar intramolecular in tetrwetions (hemeoke weld in water md in DRSO
IJ::H mibture and caleulate the partiol molur heat of solution, _
m&:."“'m‘-‘“l'l OF Plea of an indivator (e, metliyl red) in () squeons and () micellar

i

% - ination of stoichiometry and stubility constont of Ferrieisollioeyomate complex
1OM 0 solution,

Fltt_trmirlaliun of rate constant of alkal
tome strength on the rate of reaction.

6. Verify Beer,s law for solution of BMNO, and detennine concentration of given mpueous
solution of unknown concentration of this sal.

7. Determine the solubility and selubility product of a sparingly soluble salt

conductometrically.

8. Determine the dissociation constant of a wenk aei

ostwalds dilution law,

9. Study the hydrolysis of methyl acetate catalysed by HCT solution equinormul selution
of urea hydrochloride and determines the degree ol lydrolysis of the saly,

10. Study saponification of cthyl acelate conductometrically,

11, Oseillatory reaction(demonstration] and note dow

12. Study the reaction rate of decomposition of 11,0,

solution,

i blenching of Malachite green amd efeet of

d conductometrically amnd verily

i !.|1|.‘ time for damping of oscillation,
Kinetically in presence oliedide in agid

ested
i ?:::lgémt Experimens, J. Derek Woolings, VCLI,

" icroscale Inorganic Chemistry, £, Szafran, R.M, Pike and MM, Singh, Wiley,
1:1 t;im:ﬁcal Inorganic Chemistry, G. Marr and B, W, Rockett, Van Nostrad. .
i1.r- The systematic Identitication ol Organie Compownds, R.L. Shriner and D.Y, curlin,

@a’"’" ';E; C\{ff ' F”‘”‘_@f PR

3 ﬁjy 6

y
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Semester IV
S “
pecinlization. Inorganie Chemistry
M L 1
CHE::::} Ezitu,:.“"r‘““"“ Elective I: ORGANOTRANSITION METAL CHEMISTRY
Cla) "ihﬂcmt“q":;nhufﬁ”h}f“mﬂﬂm" of course

o wndderstand the teansition nuctal compousds with honds {0 hydrogen
'L'l.'M "T.L::'I‘:“MI:M“ P bl ta npply s nnalyse nm 'h::E :mmwn;@: of sipichanmetric reactions for ‘ﬂ‘i}""“
CON Shudeny Tlllll Ii::ﬂ:m describie the basic concept of estalytic reactions iavalving carbon ONGE
CO-5 Stodenty wipy 11..;..-,..::":,“"”“ reactioms invelving activation of C-H bond.

nderstand flaclonal Orgamometalic Campownds eee their propertics
Unli-1

Transition metal co
mpounds with bonds to hydrogen
Transition metal compounds with bonds to hydrogen.

U“"h“.
l'lﬂmﬂnnnmm ﬂatn'iysh

i Matta
mlmnmm of olefins,

~ Unit-111
Reactions of CO

Catalytic reactions involving carbon monoxide such as hydrocarbonylation of olefins
(oxoreaction), explanation reactions,

Unit-1V
Activation of C-H bond
Reactions involving activation of C-H bond

Unit-¥
Fluxional Organometallic Compounds

Ftﬂﬁlﬂ“ﬂlll}' and d.}'l'l.ﬂ-ﬂ'“': 1:q|.1.1]|hrmm n cn-n't]}nund"_-‘. such as n-2 olefine, I'IH--E].I-}" and dil.'.l'l}'i
complexes.

ferences:
Euggutl::dn!::!t:::ﬁ; oplication of Organotransition Metal Chemistry, J.P. Collman, LS.
b Fs 1.R. Norton and R.G. Finke, University Science Books. :
ﬁtﬁﬂdﬂ mﬂaﬂ]ﬂ. Ell.l.‘ml.ﬂr.'l’ ol the Tﬂﬂi“_—'lm Metals, B.H. Crabtres. John W'llﬂ:"..
5 Metallo-organic Chemistry, AJ. Pearson, Wiey... :
L] c'ctﬂ o allic Chemisiry, R.C. Mehrotra and A. Singh New Age International,
4. Orgon

CH 023A: Inorganic Elective 11 INORGANIC POLYMERS
M

gmpletion of this course

Qutcome: Afer the ¢ s

Course fco ndersiand il basic coacept of po

C0-1 Studients ﬂ: E"h"“*mu n-:'ﬂ““ basic knowlodge of palymer charscierization and poly dispersion conoept,

ture, properties and applications of polymers based on borea,
E'D"] G udenks w'll“ii'l::-:""'= lhl ;r:.-n.mhl'ﬂ. Fm;ﬁmdﬂpkmﬂmhmmhﬂmam
{1l be

L'H_lj “d“ulhl: I.I.hﬂT'IﬂI“ the Ui nmﬂ“i:ﬂmn: nrwﬂrm I
J
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T

serization
Fn:lum' Busic concepis : Monomers, repeat units, degr u:rg.:t:a;gﬂ :
iﬁm“;lﬂ‘r'-'prk polymers, Classification of polymers. jymerization:
Uradical chain-ionic and co-ordination and copd g peoLUs an
and polymer renctins, Polymerization in homoEe

ci
|

erization

Tverage molecular weight concept. Number, weight and vi
- Polydispersity an molecular weight distribution.

seosily AvVErEes

: Ymers of Bﬂmu

tu . . : and
mfF':EPrﬂpem:s and Applications of Polymers based on boron-borazines, borancs

Eolymes of silicon
T Properties and Applications of Polymers based on Silicon, silicone’s polymetalloxanes
mlﬂﬂﬂﬁlﬁxmﬁl silazanes.

rivmers of Phosphorous and sulphur

atructure, Properties and Application of-

: Polymers based on Phosphorous-Phosphazenes, Polyphosphates

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

geested Boolis References;

Inorganic Chemisiry, J.E. Huheey, Harper Row.

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.

Textbook of Polymers Science, F.W. Billmeyer Ir. Wiley.

Contemporary Polymer Chemistry, H.R. Al cock and F.W. Lambe, Prentice Hall

CH 026A: Inorganic Elective I1l: MINERAL BASED INDUSTRIAL CHEMISTRY

come: ANer the completion of Ihis coursc: : ;
gl-lfﬂﬂu.;ﬂ welll be shle o understand general principles applied in sudying an indusiry and s
(e Siudenils will be shle 1o explnin elassification of centent and manufoctan: of postlamd L shenls e

I 11 be sble ta deseriba the classification of ceramics and basic raw bk,
gj gum :-.TI be shig 1o expluin the solid Indusirial poisoss and their chassil "_“'"""n.

0.8 Students will be able 10 explain the liquid gad gasens industrial poisons and thelr classification,

%Cf/@@f
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Unit-1

INDUSTRIAL CHEMISTRRY jed i
. . lied In
|.'=11'l:|!.1= and non-ferroyy industries-quality ,control methods, general pllﬂﬂ!ﬂlc: appit
studying an industry -manufacture of iron steels metallurgy of gold and silver:

Unit-11
CEMENT ——
Classification of cement, manufacture of Portland cement —setting and |.i.n]enm|;m o thele
chemical canstitution of Portland cement and their characteristics = gpecial ceme

n:'Imm:r:l-:risliu:s —special cements and their uses.
Cermics

Unit-111

Ceramics lain and
rcelain

Classification of ceramics,basic raw materials-application of colours to pottery P2

china ware-manufacture, glass-raw materials,manufacture of special glass-

optical, borosilicate, flint and coloured glass.

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

- . tment -
Er::zﬂﬁ:nlinn ol p-ullu'tﬁnts - Their sources,Sewage water treatment:, waste walter tred
domestic and industrial.

Suggested Books References:

| Chemical Process Industries; N.D. Shreeve.

2 Applied Chemistry for Engineer; Diamont.
3 Chemistry of engineering materials; Jain & Jain
a. Engineering chemistrys B.K. Sharma.

MCH 027A: Flame Photometric and Flame Photometrie Determination (Practical)
Flame Photometric Det
Sodi u.
Potassium
Sodium an
Lithium
Caleium
Barium
stronlium.

Cadmium

i ap waler. ‘

: ﬂg“f::r,:::nuﬂum of a two component mixture
e

gantitatiy

sravimetricall
I|gl:h:: "u'ulumcl:ril:nlly and ong gravimeincally
|, CutLNi +2 .

jnations of 8 three component mixture :
rmn.d. two gravimetrically

erminations

d potassium when present together

R

antitutive -:_leic
ﬂ:: \Fulumﬂncully i

& ‘?f”’gé/ -

»/
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L. Cusz
2. Cup Nit2, Zn4g

' 'Ni-l-l. Np+2

MCH g ‘¢ Chemistry
18A; :
Ourse Oy tt?"ﬂﬂmz Elective 1.

me: O : isconnection Approach ;

€Oz pthons ang Tﬂﬂ;f“ Of the caurse, M Se. sudent will be abe to -;nder;rw- e
" regi : Motecti ents, disconnection apnroach, chemo selectivity, Order of Reacl
cooselectivity, alk ey ;;rl:ﬂmnf- alcohol, amine, mbnn:.-l?r; carbanyl groups, Alcohols and carbany] compounds,
attion, 1“" Use of acetylenes and aliphatic Nitro compounds in organic synihesis.
CO-4 Retyrosynesis op o unctionalised compounds. Micheal addition and Robinson annelation. .
STEanic i!l'mh-:ais.ﬁhm]hmmm hmmmmr*}ﬂﬂlﬂh of 3,4,5 and & membered rings. gromalic Mwm n
‘g”ﬂ_"h;ﬁ!- siralegy and stereoselectivity Cyclisation and insertion reaction rearrangement 1R
“thudaxamﬁmim.“!fﬂmdiﬁm and use of ketenes Pericyclic rearrangement and special
rerotyithetic analysis, #ation ,Diels ~Alder reaction and reduction of aramatic compounds as a tool for
Unit-1

E:?“mnd 90 Approach

inlcl:cnn:::tgl?gn mlhtz thons and synthetic equivalents. Disconnection approach, ﬁm-r;timcﬂlxgmup
ns, the importance \ 7 : ;

two group C-X disc Py of the order of events in organic synthesis, one group C-X and

I vnnestions, ivi 1 isation reaction,
amine synthesis, 1ons, Chemoselectivity, reversal of polarity, cyclisation
" Unit-11
Protecting Groups

Principle of protection of alcohol, amine, carbony! and carboxyl groups.

One Group C-C Disconnections

Alcohols and carbonyl compounds, regioselectivity, alkene synthesis, use of acetylenes and
aliphatic Nitro compounds in organic synthesis,

Unit-II1
'll;!;?s-ﬁ.ld:rﬂ:minn. 1,3-difunctionalised compounds, a,p-unsaturaled carbonyl compounds,
control in carbonyl condensations, 1,5-difunctionalised compounds, Micheal addition and

; Robinsen annelation.

Unit-1¥
l;ﬂl?ugl'fl:: !nih-:ﬁll::)fﬂﬁr synthesis of 3,4,5 and 6 membered rings. aromatic hetereocyeles in

: swlhes'.g,ﬁgncral strategy and stercoselectivity ,Cyclisation and insertion reaction
jﬂ.ﬂ'ﬂnﬂemﬂt in S}'ﬁmﬂsis“l

0t X o5 o pr-
M\/ \ (. s
| R 4
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- thods,carbonyl
W use of ketencs Pericyclic rearrangement and special m¢

ook References:

) Hig‘ni“ . .
rganic ,%ﬂ:tf‘:"'“ Synthesis, S, Warren, Wiley.

. ’-iﬂ{.'nl'l.tr:pL Methods and Starting Materials, J. F“f“.hﬂp' :

' t;i::f Ed““ Methods of Organic sy::mm G;.gmmmm Cambridge Univ. Press.

A !I'“thl:lu_: Reactions H.0. House, W.A Benjamin. 5. March. Wiley.
Organic Chemistry : Reactions, Mechanisms and Structure, & it

«of Ullg,l]n]::. {:h_gm-m_n- Pari B. F.a. Carey and RLJ. Sundberg, Plenum

Principles

. ;
or Dlective-11: MCH029A Advanced Organic Spectroscopy
T:Jh:gxun“r the completion of the course, student will be able to- perms Elc.
ol Prebis msceetle retarines copy. complex splisting pa o & method
|HJEH|.I-IIIJ the Pri-l'l'lﬂlﬂ-:! ”': '!-F'::::.'IT':W!I"- (sesir :l;li';c:llﬁﬂfﬁ in ybnoclane MEMinﬂll-ﬂﬂ- amd W’D-Iftlﬂ!
o ;m aikd twa dimensional specirascopy, 2DNMR inadequale - COSY, NOESY, HETCOR.
s 2 aned the nagss Spectromgiry in detail, i I
o 1"']:""“‘ the UV specim of heterocyclic, azulenes and acetylinic compounds, optical retation,
L% ol rMalory IJ-Iulh:rah.m{DﬂD]. circular dichosism (CD), octant rule and axial halo ku!nne rule.
8 apply the knowledge of varkous speciroscapic techniques i structure identification of organic compounds.

NIT-1

olon magnelic resonance spectroscopy

Muclear propertics, Pulse techniques, Fourier Transform technique and its advantages. complex
plitting patterns (AX. AB, ABy, AMy, ABC, AM;. AsXs, A;Xs), coupling constant [germinal,
flcinal, long range (allylic, homeallylic), coupling through space].

dindered rotation, Karplus cquation and curve variation of coupling constant with dihedral
gngle, simplification of complex spectra: neclear mapgnetic double resonance, contact shift
reagents, variable temperalure dynamic NMR spectroscopy.

IEMeet of quadrupolar nuclei (10B) on the "H NMR speetra, Satellite spectra -examples for
difTerent spin systems -Systems with chemical exchange -study of Nuxional behavior of
maolecules,

A briel introduction of compounds carrying NMR active nuclei like N*, F", p¥,

UNIT-11 -

Yo NMR speciroscopy UC NMR spectroscopy:  Basic principles Carbon- 13 NMR
spﬂclmﬂﬂﬂ1 mumiml Elhi.“. {ﬂliphﬂtlﬂ:, ﬂ|tﬁlﬁ¢, n“ﬂ"mi ﬂmmm‘iﬁ.‘ hml’ﬂﬂmﬂlﬂl‘ic m:ld ﬂl‘tﬂﬂj"]
curbon). Two :l'mesli!Erﬂ ;}IE!I: EFEW‘JMF[!;: _ X

'H) eoupled C spectrum, off-resonance and noise decoupled C NMR
Efgg;','r' fm}nmf inadequate - COSY, NOESY, HETCOR. R,

Unit-111
33 Spectromelry :
r::mduﬁn. jonization methods El, C1, FD and FAB, Fragmentation: basic fragmentation e

and  rules.foctors  affecting fﬁ(ﬂj?&'limhim wnalysis, ion abundance, Mass spectral
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tation ; ; aldehydes.
Y lic ucidlf: Enfﬁ:u: compaunds (hydrocarbons, alcohols, ethers: 5;::;“#11}:" I'unr.'.i:!;unnl
SRS, Molecular o, *S. nitriles, nitwo and halogenated MF'”'ﬁi}'Nilmggn rule, HRMS.

» et stable peak, Me-LafTerty rearrangeme
nie.1 '!,‘Ir

Y=Visille Peetrascopy ang ORrRD

Wnation of :
. contiguration of 17 isomer, steric effect, UV spect

Ylinic compoungs gpy;
% oplical notal; i dispersion (
octant nile gy axial halg krrmmnz'::?;_“m'mll rolalory dispe

Init.

U Eh‘-ﬁdﬂﬂm‘ of
S e clucidag complex organic molecules ‘ ;o NMR and
ass mwml::;:ﬂn of organic compounds by combined applications of UV. IR.

SUgpested Bﬂuh'ﬂ:l‘enqm:

8

] § Eln'n H'!Hliﬁl:atinn of O . ] IS |
X. Webst rganic Compounds; Sixth Editon; R.ML
ot John Wiley and Sons, 2002,

.8 ‘I - Sch trascopy; Third Edition; W, Kemp: Palgrave Publisher Lid., New York, 2004
e oscopie Methods in Organic Chemistry; Sixth Edition; D. H. Williants and
e Tata McGraw Hill Publishing Company Ltd, New Delhi, 2002.

¢ Peciral Analysis of Organic Compounds; Second Edition: C.J. Creswell and M.M.
campbell; Burgess Publishing Company, Great Britain, 1972,

i lenes
Fh::tcm:rn:lu:. azule:
ml:‘;ﬂ[)}, circular dichonsm

gilverstein and

MCH 030A: Organie Elective 111: NATURAL PRODUCTS-11

ourse Duicome: Aller the completion of this course

20-1 Swdents will be able 1o understand primary function of pigments in plants and and general o
structure determinaticn, ) methods

"0-2 Studems will be able to describe biosynihesis of plast pigments and gain knowledge about Acetate pakrny
and Shikimic acid pathway. N

0-3 Swmdems will be able to descn ture, synthesis and binding of Haemoglobin and ‘

pynthesis of light abserbing pi[.lfrtli‘fllhrpl_'l}ll. - Structure,

-4 Students will be able to explain isolation, namenclature, chassification, biogenesis and physiological effects of

Prostaplandis. : 5

0.5 Students will be able to understand synthesis :u!ﬂl _ structure educidation of Pyrethroids pnd R

£ sdent will also be able 1o understand the concepts of medicinal chemisiry, olenones.

TR LW W W W W W W W

nit=I '
Plant Pigments- PR
Oc urrtrE:t. nomenclature and general methods of structure determination, strueture and

synthesis of cyanidin chloride, pelargonidin chloride, delphinidin and hirsutidip chlorides,

" W/ o«
L }/\/ b el %‘M S
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el, qul:l.‘l:tti-“1
ire, structure and synthesis of flavonol (3-hyd ,m:'é H::g:u%ds.
butin and aureusin, butein, Aurcusin, Biosynthesis @

...:' I:'Irl:nlJElDbin. qeﬂvmdﬂliun products of haemoglobin and synthesis of haemin, porphymins,

] P'I'HP'EI'IIES. Slrmcture ﬂlunidﬁﬁm anel Ej"ﬂlhcﬂiﬁ nfﬂhlnrp-hjflL

Arositn

: o hesis of

| . \ i 1
: cﬁmcﬁ g;?:nclmm classification, biopenesis and physiological effects.Syn

' FEth:ullia and Rotenones )
ﬂm mdm':'a ctions of Pyrethroids and Rotenones, (For structure educidation,
P on the use of spectral parameters ihle).

LT 'Clumi;tnr: pectral par wherever possible) .
Drugs and their Classification, Drug-target interactions, Therapeutic action of a new 'mp?mm
of drugs{antacids,antihistamines),neurologically active drugs,( ‘m“i'm“'%"?miﬂ E-M}*
antimicrobials(antibiotics antiseptics & disinfectants), anticancer drugs; Taxol, Artimisinin
ntifertility drugs,antificial sweetening agents(sucralose rotenoid) and food preservatives. o
development in Drug research. Drug designing.

gmphasis is to

suggested Books References:

1. Natural Products : Chemisiry and Biological Significance, J. Mann, R.S. Davidson, 1.B.
Hobbs, D.V, Banthropeadn J.B. Harbome, Longman, Esses.

2. Organic Chemistry : Vol. 2 1L. Finar, ELBS

3. StereoselectiveSynthesis : A Practical Approach, M. Norgradi, VCH.

4. Rodd's Chemistry of Carbon Compounds, Ed. 8. Coffey, Elsevier.

5. Chemistry, Biological and Pharmacelogical Properties of Medicinal Plants from the Americas,
Ed. 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. Choudbary, Harwood
Academic Publishers.

T W W W W W W W W W W OWFLWT W W W

MCH 031A: Ch romatography and Spectroscopy (Practical)
Thin Layer Chromatography
1. To separate the mixture of Methyl Orange and Methylene Blus by using cyclohexane Al
ethyl acclate(8.5:1.5)a 5 solvent sysiem.
To Prepare and separate 2,4-dinitro Phenylhydrazone of acetone , 2-
butanone, hexane-2-one and hexane-3-one using toluene and petroleum :th:r{am:m]_
paper Chromatography .

1e the mixture of phenylnlanine and glycine. Alanine ang i i |
I S Sy T

. N —
S N
=2 V y 1 -
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I 8 “-':':I'l':' I'I'.:id
To separate the mixiure A

I [ i Jeucine using
i :I?:l:r“:hs}'spml' m#“:rw?m:tm.gl}tmc and L-leue " el
acetone: te "‘ﬂnﬂﬂ:ﬂhﬂidﬂ'ﬁ =a mixture of D 'F[l.-"lh‘ﬂﬂiﬂ and D-fructose
6. To Stp;;l;“ (4:1:5) Spray reagent -aniline hydrogen phthalate. cose, ructose @ d
SUrcrose h}r and Jdﬂl‘lhff sugars present in the |-_:I|"|'l.'.'ﬂ mixlure “t-g
Paper chromatography and determination of RI values.
speqm“npr CMR
zc:;é?;“;;?“:fﬁr?mi,: compounds by the analysis of their spectral datd (uv, IR PME.
o : AN
E'. ‘"'"ﬁnnpn:idc;.mmn (UV/VIS) Estimations-
M Proteins
iii.  Carbohydrates
. Cholesterol

V. Ascorbic acid
¥l Aspirin
vii.  Caffeine

Specialization: Physical Chemistry 1

MCH 032A: PHYSICAL ELECTIVE I: CHEMICAL ANALYSES

Course Outcome: Afler the completion of this course ; jon et
CO-1 Students will be able to understand Food analysis, use of HPLC and TLC in food adulleralion €1¢
CO0-2 Students will be able io analyse soil characteristics aid l'lfﬂll::'l ks

CO0-3 Students will be able to perform the analysis of solid, “'-'I"'_"'-' and gAscOUs 1HEE=. - B
CO-4 Students will be able to perform the analysis of water,various paramelers and imMpuriies present. 1

: : - ical
waler.CO-55tudents will be able to understand clinal analysis and drug analysis by varnous Pl
methods.

Unit 1
Food analysis , drotes. caleium, potassium, sodium and
Moisture, ash, ;N;hfﬁg;f;;ﬂ;{;dﬁlﬁﬁrn food, co m;u“i“_!:ﬁnn of foods stufls. ;
phesphaie, Food e, ation of foods for adulterants. Pesticide analysis in food prodeuts. Extraction
Mlm@mc'mm:‘l:mnplc HPLC. Gas chromatogrphay for organophosphates. Thin-layer
ﬂﬁ!ﬂggggﬂﬂr id:mihtnﬁan of chlorinated pesticides in food products.

Unit 11

Au:}l}'sli! nlf ;:;:Il oisture pH total nitrogen, phosphorus, silica, lime, manesia, manganese,
Analysis of Soil,

sulphur and alkali salis.

Umit 111

Analysis of Fuel Ultimate and proximate analysis-heating values-grading of coal,
ey d and gas.
Fuel analysis : liqu!

. r. int. octane number and carbon residue. Gaseous foels-
el h point, aniline POIT
. Liquid fuels-flos

produced gas and watef gas-calcorific value
(33""/ &{-“;f @J : }vﬁ

% =
= Y ¥ o e 4
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Unit 1V
Analysis of Wagey
Objectives of

i idity,
: analysj G .1 eopductivity, 861
alkalinity, hﬂl‘dneg:s‘;mz'“ for analysis-colour, turbidity, total Sﬂ"d"‘; Jifferent forms of

: ) tu od )

nitro » sulphate, fluoride, silica, phosphales L= opper, lead,

ine e C2VY metal pnlluﬁnn,puﬁﬂz ieakth sigaifioance nFI"h{:mlm'Lum. chromium, COPPE

Unit V

‘:".'ﬁil:ﬂl Ch‘mi-'“r}"

Compositio of blood Cad i
et ~Collection and preservation of samples. Clinica :yrates, acid

:Jl:l.d alkls.l-t:::r: et Blucose, blood urea ﬂ:]:ug:n. u:?;mid, albumin, globulins it -

The blood phﬂﬂphu!ﬂ“ Immuno assy : principles of radio immunoassay {

Bas analysis trace elements it the body.

Drug analysis

. o
cﬁr“:::fmms and dangerous drup, Classification of drugs. Sereeing by gas and thin-Ia¥¢
phy and spectrophotometric measurements.

Suggested Books References:

1. Analytical Chemj
2. F

Saunders,

3. Analytical Chemistry-Principles. J.H. Kennedy. W.B. Stunders.

4. Analytical Chemistry-Principles and Techniques. LG. Hargis. Prentice Hall.

5. Principles of Instrumental analysis D.A, Skoog and 1 L. Loary, W.B, Saunders.
6. Principles of Instrumental Analysis D.A. Skoog W.B. Saunders.
y
8
9
1

stry, G.D. Christian, J. Wicy. ‘
5 0 analytical Chemistry. D.A. E:I:kmg. .M. West and F.1. Hooler, W.B.

. Quantitative Analysis, R.A. Day, Jr. and A L. Underwood, Prentice Hall.

. Environmental Solution, 5.M. Khopkar, Wiley East-:m.w_] i

. Basic Concepts of Analysis Chemistry, 5.M. Khopkar, Wiley Eastem. )

0. Handbook of Instrumental Techniques for Analytical Chemistry,. Settle, Prentice Hall

MCH 033A : PHYSICAL ELECTIVE I1: ELECTRO CHEMISTRY-II

: After the completion of this course .
Euursse %:ﬁf;:ﬁ be able to understand the formation and -:-mlrk.m.g of fuel cells )
C0-1 Sty .1 be able to understand the electrocatalysis in simple redox mnctl?ns‘mi
l‘::ﬂri Srmdﬁnﬁ wi CO-3 Students will be able to understand the principles :md: appllcallmns of :
hm]nglcal Syslems. dents will be able 10 understand the types of ¢lectro organic reaction and their
voltametry. Ep-d Stude er treatment. CO-SShudents will be able 1o understand controlled current

Unit I

Fuel cell Cells) : Hydrogen oxygen cells, }-l:.rdmgm Adr cell,
El.u.:tm:hemiﬂ]_-l Gﬁﬁjﬂ:ﬁl ;i[lI]thﬁplmric and fuel cell, direct NaOH fuel cells, :
erdrﬂﬂﬂfh““ air CELly

applications of fuel cells.

g o5 Ve e

@g/ A T
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Eh:mi:u] catal o
i Ysts and |z fes, porphy™
oxides of rare g lemt'““'h‘m catalysts with special reference 10 I*“'”-“"’i:u Esnrimd

: - El . ot ahan invaly

. Species. Influence op vm:':n'::“rﬂml::i'mn: in shmple redox reactions, in reaction inve
ers,
Unit 111
vﬂ"ﬂm mn“?
General prinei
FIE :[||-|d . 2 y ’

Ec‘l‘r]mm Wave ‘\.rnll:pnhm“]n!' !]“l:-"r sweep mlm““mr}f "’qv L:jﬂ:lﬂ: 'l'ﬂi

volammetry (CAdsy Hmnﬁfqigrm"ﬂ voltammetry ,cathodic and anodic adsorpuive

tammelry
5|_|-i|'.|pll"lﬂ

Unit v

Electro-organic

¥nth
Types of electro ,,mmi“'
thJE'“l ‘Efr‘:-l::l ﬂr \'E.I'iu]j
of redox couple, appl;

reaction , constant current and constant potential electrolysis Hilﬂ‘m:t
le , nature of mediun , nature of electrode materials, over el

cation of sewage waste water treatment.

Unit ¥

. Eﬂﬂl'l'ﬂ“l.‘licu]‘rgnt']'“h g
5 niques i
In'r.md?u:tlnn_, general theory, Sand equation, programmed current chronopotentiometry,
Quasireversible waves, reversal techniques, galvanostatic double pulse method.

S'Ilggtﬂﬂﬂ Books & References:

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

Modern Polarographic Methods by H. Vessor & Galen W.Wiley Interscience.
Topis inpure and applied chemistry Ed. S.K. Rangrajan SAEST Pub., Karaikudi, (India).
Techniques of eletro-arganic synthesis Part 1, 11 & 1] by N.L. Weinberg John Wiley Pub.

W

MCH 034A: PHYSICAL ELECTIVE 11l : CHEMICAL KINETICS-11

: ome: After the completion of this course

E;llir;lzg:n?w[ll be able o 'u'l'l-lk.l".il.ll'lpill': kinetics and mechanism of micelle uludymd reactions )

C0-2 Studenis will be able 1o understand the radiagion chemisary aml phu{?l.‘.hmu.!.rj'. Kinetics and mechanism of
emical and photosensitized reactions, electron tramsfer reactions. .

CO-3 Studenis will be able 1o understand the kinetics and mechanizm of induced reactions.

C0-4 Stwedents will be able w0 understand the electron transfer reactions in metal complexes,

C0-55udents will be able 1o understand bridged outer-sphere electron transfer mechanism,Nucleophilic and

electrophilic catalyst and their mode of action.

Unit 1

i hibition | |
M'MI':H ﬂaﬂﬁ:ﬁ:ﬂf micelle catalyzed reactions (st order and second order) V ol
Ki'l ncilj:jle calazed reaclions. Micelle inhibited reactions.

of m arious

jsm of Subhstitution Reaction

Kinetics and M“.hm Hulion mechanism. Anation and base catalyzed kinetics of anation
Classification of ligand :::]"::“u; yzed kinetics of nquation reactions (octahedral complexes).

rm;jij‘l"ﬂ'i“" (\ﬁ/‘ F-T"“ Q) M—'
N ARV

I
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Unit 11
Radiation Chem
o hatry

Rodiation chemis
; H}'dmﬂ"_m alom nll'l-rl.l? '?;Igl'!iﬂ‘.:ﬂ:nﬂ!?mi'ﬂm Radistion chemistry of water and m]llll'ﬂui e

:;Efl’ﬂﬂlm-. of rlhnlnuhr:mi;_-:"t dical-oxidizing and reducing conditions. Kinelics and Sk

oimer equation and jis g "r“’!“,' Pholosensitized renctions (One example in ot

qhu:mi]jm}rgm_ el MFE ication, Hole-concept in he presence of semiconductor IYPE

light. Kinetics o Exchuype “w"",""““l-'im ol electron transter reaction in the presenee <
EC reactions (Mathematical anal ysis)

Unit 111
lIn;;Ijm:d I'hr.-nunu-nnn

nduced reactiong
1 = m l l
b oxidation of L'l;;linl and theie characteristics Induction factor,Mechanism of (1) r':h' (11}
Mn(Il) by chromate i M{ﬂw CHVI) in weak aeid medium,(ii) As (111) induced oxidation of
complexes (octahedry) com ?"'lmﬂsﬁ Kinetics and mechanism of induced reactions in s

Plexes of Cobalt (111) only)-basic concepls.

Unit 1V
El
Kiﬂxﬁﬂmmm in Metal Complexes
Aty e 5 i:? lI'i':i:;,l,l:l.l::'l 1T|EI1:||: substrate complexes as intermediate, Henry Taubes
reactings and mechanisy, "-’a:{':n“fiu:l ‘fchM1m. Inner-ephere and outer sphere, eleciron transfer

Linkage isomerism, Chemical ang m;mm“;:;:ulm bridges, adjacent and remote attack.
m.

Unit v
Marcus-Cross relation i :
reactions : N outtersphere reactions (no mathematical deri vation). Its application in
Ce(IV) + Mo{CN)s* —>ceqny
3 : )+ Mo (CNY™
FE(ON) * ¢+ Fe(CN) ¢ > Fe(ON) s )

Bfidﬂ:d outer- . .
e gt ;f:::! electron transfer mechanism Nucleophilic and electrophilic catalyst and

Supgested Books References:

- Progress in Inorganic Chemistry, Vol. 30 1967,

- R. Lumry and R.W. Raymond, Electron Transer Reaction i
: ; 5, Inte .
- N.L. Bender, Mechanism of Homogeneous Catalysis X o

1
7
kl : _ 1
& A Sykes, Klieties of Inorganie tescting: I’tr:g:mmn,mm protein to protein, Wiley,
3. 3.W. Benson, Mechanism of Inorganic Reactions, Academic Press
6. Physical Chemistry Vol. 2, Ed. Prof Ya Grasimov, Mir publisher, :
7. Basolo and pearson, Inorganic Reacting Mechaims, Wiley.

8. H. Taube, Electron Transfer Reactions, Oxfond Press

MCH 035A : Polarography and Chemical Kinetics (Practical)

1. Identification and estimation of metal jons such as Cd*, pp*?, Zn* _

2. Study of a metal ligand complex polarographically (using Lin gm,smmﬂfﬁphmﬂly_

3. Detenmination of rate constant and formation constant of an intermediate “‘3";1'-*1 _
reaction of Ce{1V) and Hypophosphorous acid at ambient temperatupe. X in the

4. Delermination of energy and entbalpy of activation in the reaction of KMnO4 and be
aleohol in acid medium.

o O vy
= Y

nzyl

=l
"

J1
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EE!Erm_[ =
maj
fun, 1an ﬂfﬂncrmr of ac

Kinetics of tivation of ang entropy of activation from a single kinetic
an
Ta d!:t:rmin“ Zyme Catalyzed o

T . hardp
© determing ghe anm;mIISEL of Water by complexometric method and by HCI method.
M of free chiorine i given water sample.

fe =l

=]

" D:ierminm'u.n
1
samples, of Total resig

10, Dctcnninalinn of Vi

o SMMination of F| of a given lubricant by Redwood Viscometer No..

12, DcM|nat' and Fire I'I':’.in':s ﬂf : : mi“ A i
13. To determir o\ C1oud and p a given lubricant by Pensky Martin Appara

ine mo; ' our Points of a given lubricant.
) ;ﬂal}fsm. 1sture, volatjje and ash content in a given coal sample by proximate
- 1o determ; -

‘ermine the calorifie value of Solid Fuel

Books Suggesteq

Ino i i
rganic EHIJEnmEns, 1. Derek Woolings, VCH.

Microscal - :
Pt ;'::;Eﬂm ¢ Chemisiry, Z. Szafran, R.M, Pike and M.M. Singh, Wiley.
Thesihia s nic [;]‘IEI'I'II.EH]I', G. Marr and B. W. Rockett, Van Nostrad.

alie Identification of Organic Compounds, R.L. Shriner and D.Y. curlin.

ual Chlorine and amount of Fluoride ion in given water
SCOsity

by Bomb's Calorimeter.

o bed pod e

MCH 036A : Minor Project * (Which will be done in vacations afier Semester-111 and will be
evaluated in Semseter-IV)

W
& g

sgh

il
Scanned by CamScanner



MCH 001A: Co
After the comp

Mpounds of
letion of the

JECRC University
Department of Chemistry
M.Se. Chemistry2021-22

Mapping of PO-CO

Different Elements
course, student will be sble lo understand the:

UNIT 1

______———__

UNIT 2

Mﬂ!‘l‘_ﬂﬂ Banding kn Maln

UNIT 3

Metal-Ligane bonding
Hﬁ'ﬂmgn. Alkali nnd Alkaline Eartl Metaly

UNIT 4

LINIT &

CO-1: Basics of : : _
ligand bﬂ-ndil'l: ;TT::P:.:NMW and bonding in different compounds and reactions. CO-2 The

and Alkaline Eanth Metg

Compounds of Carbon and Silicen
Muclear Chemistry =

m““gdgd ﬂf I'“dir"

. _ . ians of Hydrogen Alkali
xCE, m_3 mlm‘ structure, hﬂndiﬂ& reaclions and -ﬂpplﬂﬂllﬂﬂ!ﬂﬂ 51};::;1 ﬂ'ﬂl.l'p

ks. CO-4 Preparstion, strscture and bonding of compounds of Caroon ad

elements. CO-5 Types of nuclesr reactions

Mapping of CO-FO
COPO | PO T — pPOID
O3 PO Fs | ro6 | POT ros | PO L
i $ 2 A 1 z 1 3 [ z
C-3 ___._._.—-—-—'!I
= i ] 1 2 3 3 ] 2
_-_-_._-_3-___
03 ! z 3 1 3 2 ] 1 z
o4 3 3 3 3 i ] 3 1 2 3
CO-§ 1 [ 2 1 2 1 3 [ 3 3

| I=Low Z=Medium 3=High

MCH 002A: Reaction Mechanism: Straciure and Reactivity

UNIT | Nature of Bonding in Qrgank: Melecules

UNIT 2 Siercocheminey

UNIT 3 Reactbon Mechsnkm : Siructure asd Reactivity
UNIT 4 Aliphatic & Alliplie Nweleophilic Subsitution
UNITS Fhotochemisiry

Course Duigomes: On ihe compltion of this gnurse soadent will be abbe 10-

O Understansd the nalufe af diferent
e dlilTerent SIErE BamErs of a panicelar organic molecule, will be able o ideniify the chiral centre .

a malecule and will b= bl Lo

mechanism and
(04 Understand i aliphatic

s Understand ihe photochemical resctsstt.

Conrse

ITE L i

SRR

Program Oulame

oI [ [0

] of bonding associated with organic mofecules.

communicate the different optical isomers wilk unjversal potntion CO3; Understand the reaction

the impact of suucture on Feactivity

nucheophillic substiution and s meghamism.

[por 705 [F0e [¥oT | Fo8 705 T¥oio
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MI3AL Quanium Chembsiry and Electra Chemsiry

———

q_tﬂ|,_u_,|_||!"|“'.'1;,_m._i-|_u.“'m]!'.:_ﬁt-g_-ﬁmllfll [enislin
Moleenulnr Orbiin Thigiry

—
= i)

Hairface Cliembstry &Micelles -
Flectrochemiry — —

o

Oserpsieniial ST, SRS

e Oruteome: On completlan of thix cosrse student wil be able o

understand the postulates of quartisn iechanles sl devtlon of Sclinsdinger wave equatlon

Understand the quantum mechanlenl approachal MOT

apply and nnalyze the basle knowledge of varkie sdsormition hathering
sarfactonts and thekr applications,

think eritically on edectrified doulile Inyer nd different nuodebs.

& understand practical aspects of polarography
I

deseribe the hasle concept of

FGT | P01 | POY | rOs | PO | P07 | POk )RV vou
2 ] N . ) L

i 2 : I 5. ’
3 i | BT 1 2 .
2 L 1 | ) I & ;
1 1 I ! 2 ' y 3

CH 004A: Mathematics and Computers for Chemibsis

aile-1 Malriz Algebra.

1 Dltﬁﬂﬂﬂlll'.‘ll-:du:
-III:-III Elemenlary [ifferentinl equsibn

1V Intreducilien to camputers
wter Programmiai e C
pit-% Camp yiyes: This course lias the fisllowing ohjectves:
ourse Obje he addliion a0d maltiplication; laverse, adjoint and transpose of mairices, special matrices

AL  noa-homogeneous linear equalious snd conditions for the solution, linear
tuﬂ- rdn::_':lw' citlucs i elgenvecions, dingonalimtion, determinants,

;yfw%/ %
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(ferentiatiat 399!
D2 To expose stiddenty 1o iy Functions, conthuhty and differentiabifity, pules fof

Merentlal caleulus Incliding masima andl minima, Integral calculus, base pules fof integrathon: <cationn. ecnnd
| r'- .
¥To expose students basles of Pirst.order nd fist degree differential esjustion? maze
der differential equation nad thelr solutons, uster with 3 e
yO4To tench students *Introduci| d funetbominit .
Uctlon 1o computers, askc strachre # gy wyaemm

lustrative example. Memary 1O devices, Secondary sommge C I — f pperat
D5Ta teach students Computer Programming In €, Iisory of "C", epersn wd €4t
tion, decision making and branching Innping, arrays, functlm, structires and union.

Mapping e
[
aro [ Fol e [P0 | T
o2 Jroy  Jroa Jros | FOA — r—-L-J
2 ' l 1 : I
| 3
Co3 1 1 i ] ] !
et |
Cod 2 2 1 M 2 [ }
[T 3
2 2 1 2 [ d
SEMESTER II

MCH 006A: Chemistry of Transition Metals
UNIT 1 Metal ligand equilibria in solution.

% 2 Electronic apeeirn of iransition metal com
3:]1;3 Reactlon mechaniym of transitien metal completes
o UNIT 4 Symmelry sod Cirup Theory
- UNIT 5 Applications af Group Theory in Chemiviry

; h{hﬂuflhrmm.umlﬂﬂhillhabktﬂudnmnd:
Course Outcome: After the comp e ot theorien and mncabfigand equilibria Y

CO?: metal-ligand bonding through di

stability. . ' fers.
’ Jculation of different params
CO2 electronic .ﬁ‘m“ i:n ism of tramsition metal complexes and different types of reactions like
CO3 energy profile & i
: lated theorics.
substitution, redox €. F"’"r# " onthogonality theorem and group theory of molecules.

C04 Symmelry, symmetry € o group theary on different moleoules and systema..

=:|- COS 1o apply the know
2 o [ 701 | FO° | P05 | FO6 [ W07 | Fos [#05 | vom
7 coro [ i |
% '_"E'n_l____'__r-‘ : I [ [ l s .
- T | ° | : B R 3
I--_-_-___-_._-—---_.

|

¥
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MCH 007 A

UNIT | Reaction mechanism: Addition Elimination and Pericyclic Reactions
T Aromatic Nucleophibic Subsitaion T
Aliphmjc El.h_-m"* Subsiliution, :!,mrnml-n-‘lf-h:_dmpmm ©yibaligution

UNIT 3 »

I : Aﬂd"mmm*ﬁfﬂmmlhlmlnnmk

UMIT & :ﬂ:;: Carbon-Helera Multiple bonds Elimimatitn Reaciions
o P

CO-1: diff r the completion of the course, student will be able to understand:
CO-2 ali Erent arematic nucleophilic substitution and free radical reactions.
aliphatic and armatic ‘l-':‘f-'ll'ﬂph“it substitistion reactions.

CO-3 miechanistic and stereoche - .
CO-4 mechanism of C. mical aspecis of addition ta C-C multiple bonsds,

heters multiple bonds and elimination reactions.
CO-5 symmetry, types and rearrangement of pericyclic reactions,

Mapping of COs and POs
COPD ol FO: | PO3 | PO | FOS | POs | PO7 | ros | row | POIO
Col 3 3 ] 3 | 2 2 ] I 3
Co2 3 3 1 3 ] 2 2 i I K]
Co3 3 3 1 3 i 3 3 T [ 3
co4 3 3 | 3 i 3 3 e i ]
o5 3 3 ] 3 | 3 3 = 1 3
i

ermmiu;nd Chemical Kinelics

UNIT | Classical Thermodynamics —
oLt Sratistical Thermodynamics and Non equilibrium thermedynamics
UNIT3 Partition Functions
UNIT 4 Chemical Dynamics-|
LIMIT § Chemical Dynamics-11
7 gimiss Adler the completion o the courss, student will ¢ able 1o i
Leomies: ! p—
Eﬁ:gnu:m of classical thermodymamics.

o ilfbriun thermedynasmles.
-2 eriteria for nﬂl:{ml l:h:":m?: and electronic panition functions and molar quasities.

(10-3 translation, nAT of reaction ratcs, Arthenba equation nnd the activaled complex theary,
co-4 :,,“;M.;r ﬂ:::'::: n“]""“; sed reactions, fast and unimolecular reactions,
CO-5 kinclics

M!w@ﬂﬂz

’;ﬂ-mﬂh"m'““lmlmw [Fom ]
o W’”ﬁ/%/
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Hlﬂ-ﬂliﬂﬂ] ] Epl‘-‘tll'ﬂkupjr
Musclear hig

Ph
Course Outcomes: A eloclectron Spectroscopy

fler the campletian of the course, student will be able to- s lications
:?’“mun lerms and principles in spectroscopy. Principles of UV spectroscopy.! Y

lan and “"'ﬂ'ltll'lg methed of |
CO2 Und EEay of lastrument, 2
d“mma::;m":u:il:slmiﬂ spectrassopy and Raman speciroscopy, the ki :pp“l!:lﬁﬂ'ﬂi i struciane
o3 B methed of lostrument, .
dﬂm':;tza:dm,:ﬂm“m“ ef Rotational spectroscopy, ESR spectroscopy. their applications in srreciure

ing method of Instrume
04 g i o o . .
also |$ﬁi?ﬂﬂdmu:1::u;$;mkﬂmﬁﬂ“MHMR Spectroscopy, instrumentation and applicatiens. Student will
5 technique in medical sci

0 e il SCIenCEs . .
& ;ﬁl:i:dmmm the basic principles of Photoelectron spectroscopy, Electron microscopy and their

PRICLIONS in structure determination and waorking method of Instrument. Student will also learn about

Fﬂl Understand ghe
N SAMuctuge d'r-'tﬂ'-lhh

chromatogrphic technigues.

Afiping mf nd

CQPO PO P2 PO3 PO FOs PFD& POT rFOs | PO% [EWILT
col 3 3 i 3 2 1 2 2 2 3
co2 3 3 [ 3 2 1 2 2 2 k]
[&3] 1 3 i 3 2 I 2 2 2 3
0 k] k] I 3 2 | 2 2 2 i
cos 1 3 [ 3 2 I 2 2 2 1

Semester 111
MCH 011A: Green Chemisiry

- -

I.I_I'"JIT 1 introduction principle and concepts of Ereen chemisiry .
LINIT 2 Bu:iv:_ Pl'llllltlpl-rl o Green l?htmi:.lr_l,- and their illusirations with g
UNIT 1 Application of non conventional energy sources : Micrownve induced and =
assisied green symihesis ultrasound
LUMIT 4 Envirommentally benigen solulions (o oreanic solvenis :
I LINIT 5 “Hazard assessment and mitigation in chemical industry ;TJ‘::::?;:-EI and ionic liquidsy, |
Course Ouicomes: After the completion of the course, student will ba able g in Gireen Chemistry =

CO1 Understand the twelve principles of green chemistry with their explanations ang examples,

@,rbff}ﬂ’_
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Jousioxic producs:
a/Minimization of _—
i3. e uut‘.lllﬂ“

CO2 Urll-k!!ﬁl-llﬂﬂ Ehe melhﬂ ﬂm‘a.ﬂ: .I'h}"pl'bdl.btu. Mh’:ﬂﬁﬂ N W
thesis; microwd

designing safer chemicals - different basic apnroach signing biodegradable P
COI Understand the Introduction nl'bn:fcfnﬂm ind?uﬁ!u:g:ﬂifﬂhd inorganic <Y
equipment JSime and energy benefits;limitations; i

CO4 Understand the use onje liquids as green solvents, Electrochemical YR lz:::-rlﬂﬂ'"""mri'“i e
CO5Understand Oxidation-reduction reagents and catalysts; multifunctional reagent®: = o qirol.
chemisiry, solventless reactions, Nencovalent derivalization. Biomass conversion. i

Mepping of COs and POs
s " Fﬁf__ﬁﬁ-‘ —FOI0 |
SO POl POZ | FO3 | Pos | POs | PO6 | PO7 | 4" 3 |
e : J 1 3 3 3 2 | ' 17
co2 3 3 l 3 2 3 2 1 —
Co3 3 3 ] I 3 3 2 1 | ——
CO4 3 3 7 I 3 -3 2 [ | — ——
i 3 3 [ 3 3 3 2 ! =
Specialization: Inorganic Chemistry
_MCH 01241 Inorganie Eleciive I PHOTOINORGANIC CHEMISTRY AND X-RAY DIFFRACTION
LIMIT Baskes of Pholochemistry
UNIT2 Properties of Exciled States Exciled States of Metal Complexcs
LMIT 3 Ligand Fizld Photoshemistry
LINIT 4 Metal Complex Semsitizers
UNIT § X-RAY DIFFRACTION

Coworse ostcome: Afler the completbon of the cowrss, stadent will be able to-

COlandersiand basics of phatochemisry including various excitations and energy dissipation.

CO2 anicualate the phatochemical kinetics for radiative processes and dexctivation of molecules by quenching,

C03 understand the differeat photoshemical seactions we reduction, oxidation, substilwtion @ ground and excited level,
CiOd understand the mechaniszms of electron relay, waler phitalysis, niltegen Mxation and CO; reduction.

s u.ndr.rjm:lll‘h:l“ﬂi:uliun.lﬂl' XRD, metkods of stroctural analysis of crydal, diffraction patiem etc.

b | an
 COPO POI PO2 | PO3 | PO4 | POS | POG PO7 FOS | POD POID
col 3 3 3 ! 2 2 ] 2 3
__m: 3 3 3 | ] 2 I 3 3
03 3 3 3 1 2 2 i 3 3
C0d 3 3 1 ' 2 2 1 2 3
—C05 3 3 3 ! 2 2 i 3 2

M

gtal lons in Blological Systems
UNIT | pdeial Storage and Trunspost _
LMIT 2 Pisenergelics and ATF Cycle
LUMIT 3 Transport and Storage of Dioxygon e e
LUNIT 4 Metald Im Mdl:!in-u _-_____-_-___-_-_-_'
UNIT 5 Supramolceular Chemistry 3 D

QJM_
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Cos alerstiml mbwai
other Tndustiles, e comvep of supen wode lar eheatlatey, 18 wpll

f[usti SV
u, BT g ol

|='I‘|-‘ ol st

rrel L

o f bt rlnuupinpr awil

Maoppioe oL COY nmd 1'Us
T — .
__El.‘-h'l"l'll _ 1l-|:1| P T M i I i ol Jou o i Friri
S N T S I o 58 )
NN U A L D . 5 . : I
N T S y ) j } ’ I
o 1. 3 | | ) , 4 : . j
cod =1 I S S i T i } 3 b / 4 g
MCHOL4A tinorgane Eleetlve 1 OILGA NOFTIANSTTION METALS TR
UNIT “Alkyls s Aryly ot 1smiion hletals '
UNIT2 Alkylidones, nlkylidymes of Prasialibn Mefals
| UNIT {‘mq;:nmﬁu;h '|'I|l.'|||.l;'l|-l'|:|d'l m-.h-llu.m-u
LIMIT 4 'lIl.ll-'lllllll.l‘h.lr'l_l|.|'!-E'lllll|;llr.I"
NI Tramlibon Metal (-Comphenes__ ki

feifun ol conrse students W {1 I whsle dur lesrry alwl thet
bty mnd degumpenition pathwiys argans copper b awgganby syniheis. £ ri-

Course owlcomesAfler the comp
bon Multiple Hosibs alkyliclenes, alkylidynes and tutde wynihsesis i)

CO1- types, routes of synilieals, sial

Compounds of 1 ransition Metal-Car
Compuoumds of Juw valenl carbenes il wot Imn«ymlmlu

CO-4 Tramsitlon metal p-LCompleass il umatugased g
Transition metal p-Complexcs willy unsaturated urpanie mulbeciil

=158 [ M | MR on |t

—oio | M ki L
-3 | ] J

i

, allyl compleaes, b

I mabecule, alkemes, ik s
| tebemyl comprlexes,

gs, clberse, dlumyl, areno &R

(L] [REE Paaine
' 1
]

—
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Specialization: Organic Chem istry

MCH 016A: Organic Eleetive I: - . I
NI T oRanie Elective [ ORGANIC SYNTIHKSIS s
UHIT : Rﬁuc“un‘l _‘_.__'___'___ s
UNIT 3 Reduction.1) I
UNIT 4 Rearrangement I R
UNIT 5 -R_l;l:l_hl____ I!mm:_“ it

Course Duleome: Afler (he campletion of courss
y Suidend
COl-Understand the natisre of differeny o ldation pfﬂr-m.“i" .

CO2:-Undersand the various sieps invalved fm e redisetion process of arganic malecules.

COX-Understand the specifie reacilon mechanlsm i the process of hydrgonilysis,
C0ds-Understasd the basic principle invalved in VAriGuS rearrangemenl proceise,
05 Understand ke various sieps invalved |n d

iMferent renrrampemend feactions
Mapping of COs and POs
wicid PO1 [P0z | FO3 [ ot | pos | Fo6 | Fo7 | bR [ FA [ KO
col 3 3 1 3 7 1 F] I I
coz 3 3 [ ] 2 i 2 [ | :
Co3 3 3 1 E) 3 ] 2 I I i i
CO4 3 i ] 3 2 I 2 I | :
Cos ] 3 1 3 3 ] 2 | ' )
MCH 017A: Organic Elective 1I: Heterocyelie Chemistry s
LINIT | Nomenclsture of Heteroeyeles, Aramatic Heicrocycles
Men-aromatic Helerocycles
UNIT 2 —
UMIT 3 Small Ring Heterocycles
LUMIT 4 Benzo-Fused Five-Membered Heterocyeles & mesa heterocyeles
Six Membered Helerocyches with one heteroatom
LUNIT 5
Course Qutcome: After the completion of syllabus, student will be able 1o learn the
C0-1 Nomenclature patterns of heterocyelic compounds, aromaticity and chemical behaviour
C0=2 Mature, confirmation and stability of non arematic lieterocycles
C0-3 Synthesis ,and reaction of small ring(3,4,5)membered helerocyches,
CO-4 The synthesis and reaction of benefused and meso-ionic heterocycles,
€05 The synthesis and reaction of six membered with ane beleroatin snd more than one heteromeam
Mapping of COs and POs
COTO PO PO2 [ alk] PO a5 Lo Mo [ T T m T
col 3 3 3 2 2 2 T T B
coz 3 3 3 : 2 2 T B T e
o3 3 ; 5 o B T R T e
CO4 3 3 1 2 2 - D I —
3 3 : 2 2 T Tl
05 3 ! |___E__ i

-J"lj =
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MCH D18A: O

unlc Elective 111,

UNIT I Terprnoids

NIT2 | Carstenaids

TUNIT 2 Alkslobdy]

UINIT 4 Alkalslds-1]

UNIT S Slittoids

E:;';'::;:::Li:xmm ol the course, M.Se. student will be able 1o understand: s fruits and herbs and’

" i and s0aps. ;
€0-1 Classification, momenglatyre irica uned |n vericasy hesmehobd products wpch ad delergents rally derive [ram

thelr witamsin A nciivity in ihe 1 5 Ficast
. by, These benefits include soppoet for the skin, immune system, y

633 Sudents galn specific knowled ; . i d sisdogical

Eheir sbractunes, Funcibony, ns well s Iﬁl'r"m““’-"r“hr: ior underslanding the structure, isolabion 20 phy

CO=4 Tl peneral properiies of ha alkaloids,

nalurml producis are nlso dseaused

-5 HI-H'I'-lﬁl:l-'lt“urt-. h“l:ﬂ:lﬂgnrwh‘.‘lﬂm“" et nasi Munlmmﬁuﬂrmlﬂi

imponance of these compounds (o humans.

Mapping of O and POy

use s Kisrmian. Ejmlhﬂiﬁ and Wi! 1 [=1

a1l
s POI | FO2 | Po3 | 7od | Fos | Po6 | Po7 | ros | PO9
iy 3 3 I 3 2 3 2 ] 3 3
i ! 3 [ 3 2 2 2 ] 2 3
| = : 3 | 3 2 ] 7 1 2 3
o4 ] k] I 3 2 2 2 1 2 3 : )
e 3 3 | 3 7 2 3 i 3 3
Specialization: Physical Chemistry
BICH 02042 PHYSICAL ELECTIVE I: ELECTROANALYTICAL TECHNIQUES
UsIT i Iniroduction of Fleciromnslytical Technlgues
UNITZ Errers and Evalustioni5estiatical Amalysis)
UNIT Y Condutiomelry
. “UNIT Foleatlometry
UNIT & Coulonserly —
illl b nble fo ery
Course oubeame: On pompleiion of he courss, hLSe, anudend will be
Cio-1 1:L:n-mw (e o analytical meibods and laboralory mnbm:ﬂ .
C0-1 Errors and evaluation af siatkalcaldotn and meibeds of reporing analytical dala
-3 i 1lomiioes wnd messureEmenlE. .
=4 ::.'::HT;:LT;E.:‘L,I ni d-:h:n'!'ulruilun Ty fcanements o 13 spplications
C0-5 principle and npplications el colormelry
Ma af
COFO rol poz | PO2 | Po4 | POS | FO6 | POT | POR [FO9 e
ol 3 3 3 2 I 2 2 I 3
= E] b | 1 I ] 3 1 7
o2 |
- 3 2 | 3 .
CO3 3 3 2 ] 3
3 5 I 2 3
cod 3 1 ;
iCo4 ] 3 : ! _ 2 2 _’._.__,,J ] 3

=Y i
\
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MCH 021A: :
. PHYSICAL ELECTIVE |1 » ELECTROCHEMISTIRY-]

UNIT2 | —_ectrochemical Energy Storage =
U.'q'“"!_ nhﬂl'ﬂrnth,“'“',-_ B
UNIT 4 Corraskan nd Siakifigy ol Meialy
Inhilslilng .
UNIT S & Carrailon

mr—

| Kinetica or Elgcirade oy

Course oulcome: On com —

E&‘II El::nrn:htmi:al batiers
role of elecirochemieg) feac

C-3 d:l‘.ails_ufﬂw Process nl'l:nr:!]TI:rzn - p—

CO-4 comrosin inhibilian meihads :

C0-5 Kinclics of elecirade process
I

"Pletion of the course,student will be able to understand about the

in #

CO/RO POV | P02 [ o3 | 107 [ vos | o6 | 7o7 | PoR [Fo@ | Fold
e ]| 3 k] 3 2 I 2 I F ]
ﬁ ; 3 3 2 ] 2 [ 2 3
— - 3 3 3 I 2 ] 2 3

3 3 2 ] 2 ] 2 3
C03 ] ] 3 3 ] 2 I 2 L

MCH 022A: PHYSICAL - ELECTI VE I :CHEMICAL KINETICS [

. UNIT 1 Osclllatory Reactlons
UNIT2 Enzymes and Inhibitions
UNIT 3

Dynamles of Gas-surface Reaclions

l.lr'ile 4 Transiilon Siate
UNIT S

Metal lon calalysis

Course outeome: On completion of the course, M.Sc. student wi
- ¥ sty |" h: dhl-l: | 1 H
CiOD-1 kinetics of oscillatory reaetlony FupetEimod:

¢ 00-2 Kinetbes of enzyme Inhdbilion reactions |
CO0-3 Adsorplion-desarplion kineties and impanance of Industrial calalyses

CO-4 statistical mechanics and transition state theory, applications in caloulation
eodistant for reaclions.

C0-5 mechanism of metal bon catalysls

of the second order rare

apping o PiYi
SO0 o1 pOz | P03 | PO4 | oS =
1]
col 3 3 3 :
coz 3 3 d £ }
co3 3 3 F 13 ——
i
o £} 3 3 ' —'—i-—..
C05 3 ] J 2 5
B S
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. Epﬂi;lﬂliilﬁw: Inorganic Chemisy

UNIT 1 T
UNIT 2 Mnhwm"n e
UNIT 4 Aciivation s
[ Activa i
[ UNITS | Musions) o —iend

Asomeinliic Com

GO Sy il e 0 ccmpletion ofcoure
W : BBIE 1 ian ihe ranasion melal foemp ds with baads 10 h:.-.kng,!ﬂ i i
C0-1 Shudenis 2}1 E able w0 apply and nzfyze the hasic hnwlnd,g-u:nul' srolchipmetric neacliond for ﬂi:i'ﬂl .
CO=4 Stodents will be i mh the basiz concepl of calslytic reactions Involving carban o
CO-3 Students will bt"h" to: explaim reactions involvieg activation of C-H hond. ’
ikl be able to understand Muxional Organcesetallic Compounds and their properiics:

Mapping of nd
) o — ~FOI0
COMPD PO POz P03 PO P05 PG El[]';r_. FOE H—'_J'_'-"'_._:I.-_-
LA 3 ] 3 0 1 2 '_._]____ _____3._-
Coz i 3 3 i 1 2 '—'_T-_-_-_ﬂ-_-
L] k] 3 3 1 1 2 : L ——
MCH 025A: Inorganic Elective [1: INORGANIC POLYM ERS e
UNIT 1 Basics
UMIT 2 Palymer Characterization
INIT 3 Polymers of Boren
UNIT 4 Polymes of silicen
INIT S Pelymers of Phosphorgss snd sulphar

Course Outcome: After the completion of “35 ﬂlu:um

£l b= mhile 1o understand the basic concept of polymers. L
Eg'-.ll't m:: ::Il ::: u]:lz :I:r eplaim hasic Em'nil cdpe ol polymer -:ha.n-l:lr_ n::u.rnn and paly uﬁ;ﬂ“ eoncepl
C0-3 Students will be able i describe the struciuree, prnpm.iﬁ end applications of Mﬂm‘ha_md o m‘lim
C0-8 Shudents will be able 1 explain the siructere, properties and applications of polymers o §i b
-5 Snadests will be abde to explain the structe, properties and applications of polymers based on phospisrous.

i (8]
COVPD POI vO3 | P03 | PO4 | POS | PO6 | PO7 | FPOR | POR POLD

3 3 3 1 1 2 ! 2 3

a 3 3 | I 2 I 2 3

el : k] L I | rd I z 3

G : k] 3 | 1 x 1 ;] 3

o :_ 3 3 [ I 2 I 2 3

Co3 % = e

nic Elective ITI: MINERAL BASED INDUSTRIAL CHEMISTRY
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LIMNIT 4 Main gras

_UNIT § Classfeatres it and iheir compounis

— o teosfpsluimiy
Course Quicame: Aler ks

C0-1 Students will be abie 1q 1 oo o7 O his comrse

C0-2 Sbedents wil SIind gesserad i asdustry and mand
€03 E'Hdtnﬂ‘rulhh:::;;?:m." Slassificarion nrcﬂzrﬁm i e :Fwn'i;ﬁ cement.
CO-4 Students will be able 15 ¢ fassification of ceramics and hatic raw malerials.

CO-5 St will be abi 1 gappug o 2 Indusiria possons nd thie clasification.

factuend of iron,steels €1

Pl the ligid and gassous indestrial poisons and their elassificatiar:
Aapping of 1i
255 ~Foi |
como ] Fos_| FO7
s PO2 T7PG3 | Pos | pos | Foo | PO7 =T % |
matd 2 3 [ 3 7 i 2 2 =F |
co2 > :
3 ] [ 3 3 l 2 x T
O3 2 !
3 3 1 3 3 ] 2 . S
Co4 3 ] 1 3 2 [ z 3 ! =5
Cos ] 3 i 3 2 i z 1 L)
Specialization: Organic Chemistry
MCH 028A: Organic Elective I: Disconnection Approach
URIT 1 Disconnection Approach
UNIT ¥ Protecting Grougs, One Group C-C Disconmeelsans
UMNIT 3 Two Group C-C Diconacctions
URIT 4 Ring Sysihesis ]
 UNITS Ring Sysibesis-11

Course Duicome: On completiea of the course, M.5¢. student will be able 16 undersinnd: i

C0-1 Synthans and synthetic equivalents, disconncation approach, chema sclectivity, Order of Reattians £c.

C0-1 Principle of profeciion of alcohol, amine, carbonyl and carboxyl gronsps, mrmuuqmmhxitinmwnds.
regioselectivity, alkene synihesis, uie of acetylenes and afiphatie Nitro compounds in organic syed ;

C0-=3 Digls=Alder Reaction, 1,3 -difunctionalised compounds, &-b- unsaturated wtrunl;»l_-:mmmk. control in earbonyl
condensations, 1, 3-difunctionalissd compounds. Micheal sddifion and Rebinson annelalwn. _ )
C0-4 Renyrosynthesis of Saturated heterocytles, symihesis of 345 and & m:m_bm:d rings. aromatic hetereocycles in
arganic synthesis.General strategy and stereaselectivity Cyelisation and insenbon reaclion rearrangement [n
synkhiesis, g _

gﬂ-s Retrosynthesis in Photocyclaaddition and use of ketenes Pericyclic reamangement and special

methods carbonyl condensation Diels —Alder reaction and reduction of aromatic compounds as a tool for

retrosynthetic analysis.

in it
COro POl PO2 PO P4 PO POG P07 o8 175 —
s ? - ' 3 : 2 3 [ 2 3
o0 3 3 1 k] 2 F] 3 : . s
CO3 3 k| | k] 7 3 3 l S :
C0d 3 3 1 k] ] 3 3 l - :
Cos 3 3 I k] El 3 3 ; . :
i SO
g teche L MEIEE TR s ]

@f,b@//‘g/
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UNIT 3 Miams Sipecirg

ey

UNIT 4

Uy. s
Visinlg Aptelronenpy and ORD _-_-_-_-_-_-_-_____________._-—-
UNIT & E'l"lﬂll'l'l F..‘I'IHI“HI hrl:tﬂFI:l arganle molecubel _-_._._-_-_-_._._________-—-
-~ Course Outcomes: Afer

CO1 Understand the vy the completion of the course, student will be able to-

need Proton mage; lex splitting E—— P |
0, - BEEliS resonance & DEEQY, COmp ikl working m
'ﬂir:mm‘ spectroscony, 20NMR inadequate - COSY, N ’
CO4 Understand the Ly 5 . . i eompounds, optica
optieal rotatory dispersion Peelrn of heterocyclic, azulenes and acetylinic Ph:!llﬂ yetone rule.

(ORD), cireular dicharism (CD), octant rule and axial - compounds:
COs upplynllhn h‘r:ﬂ:ulndﬂgnfmm spectroscapic techniques In structre sdentification of organie po
rm—— _.—-—-'—'_'_'-_Tﬂrﬂ“-
P9
coRg POl [ Poz | Po3 [ Pos [ POs | PO | PO7 | P8 |7 L
co2 3 3 1 3 3 7 3 2 2 ;
Co4 3 3 ] 3 2 ] 2 2 4 -
Co5 3 ] ] 3 2 ] 2 2 A
MCH 030A: Organic Elective 111: NATURAL PRODUCT S-11
UNIT 1 Flant Pigments-1
UNIT 2 Flani Figments=Il
UNIT 3 Dpephopeiss
UNIT 4 Prafiaghncs
Aledeibal Chemisiry
R Fyreihroids and Roteasacs, 2

. iom of Ihis comrie
o e AR P AT L i s it o s
determinatian,
02 Stadents will be able 1o
ucid pathuay. :
, C0-3 Students will be able i dessribe

mmﬂ;ﬂ;@mlﬁlm';mﬂ go explain isoletlon, momenclatere, classification, biogencsis and physiobogical effects of
i + D04 Sludens Wi

Prosiaghandis. ctand synihesis nd stnecture pducidation af Pyrethrodds and Rolenones. Student will also be
CO-5 Siuents will be able 1o wni

' whle 10 Wﬂlhawﬂmwmmq.

describe blosynthesis af plat pigments and gain knowledge aboal Acctate pathway and Shikimic
e Structure, synihesis sd binding of Haemoglohin and Seruchare, synthesis of light

POS | POT Foz | PO9 POID
COPO POl - 3 3 3 3 5 3
con 3 ; 3 7 3 2 F] 3
coz : —— 3 7 2 2 2 3
Cod
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Specialization: Physiey) Chemistry

MCH 032A: PHYSICAL ELECTIVE I
.F, Al

—e

LNIT A Analyshs of Fuel

LNIT _Anslysly of Water e ——————— I
UNET S Chinleal Chembairy e —————

=1 Stadents will be =
C0-2 Sudents will hﬂf‘" umdcratansd Foued nnalyals, use of 11PLC s T1E In foosd sdulternthon ele
O3 St vl e T racicrinicr and gy
nerfioeris the analysls of solid, lquld s gascoiis fuels.

M ; !

ill be
will be able to undersiand chinal pnalysls pnil drug snalysls by warbous phyvical method

HU‘E—I——F‘#; T CHEMICAL ANALYSIS
: AR e i

rlenis

Mapp i
COmro I Ty
| POl PO2 i) PO [THE] 10 Pt [TT.] N A HE I plip
el : ? | 3 2 | 2 F | i
| o = 3 | ] 2 I 2 2 3 1
) s 3 3 1 3 ] | 3 2 [ [
L 2 3 l 3 ] T 2 3 1 i
' MCH 033A : PHYSICAL ELECTIVE Il: FLECTRO CHEMISTRY-11
. UNIT I Fuel eell
UNIT2 Eleetracatalysly
] LNIT 3 Vollmmmetry
UNIT 4 Flectro-orpanic syniheiks
] UNIT & Controlied Current Techalgots
Outeame: After the completion of this ooufse
. Eg-ﬁlu;mu will be able to understand e frmation and weaking of fuel cells _
I 0.1 Students will be abbe ta understand the checirecatalysls im simple redox resctions and biokogleal systems, CO-3 Students
il be able 1o understand he principles and ppplications ol yolametry, C0-4 Studosta will be ahle 1 mnderstand the types af
:l:m?n: arganic reaction ind heir npplications in scwage waley ircadment CO-85tudenis will b abdo b usderstand coninedled
current techniquees.
Plappin § il i
COPO FOI wog | P03 | P4 pos | poo | POT MOE | e Foin
3 | | 2 "5l I i
c02 3 E 1 3 2 |
D S WSy o i D 2 I 2 3 ] ;
CGB 3 .___J__.-,_.—-—"———!'—' = 1 3 _,-_:,,_ | 3
204 3 3 ol
| T3 | g E] 2 | },& 3 1 3
Cos 3 3 [
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MCH 034A: PHYSICAL ELE
Mich AL ELECT ;
UMNIT I Micelles eatalysiy lMT:.:E'IfI{: LEHEMICAL KINETICS-{L
—
UNIT 2 Radiation Chemlsiry

UNIT 3 Induced Phemomenon

UNIT 4 Elegiron Transfer Reactlan In Metal Complexes

UNIT S Electron Transfer Reaction in Mels| Camplezes

Courst Qutcome: Alter ihe completion of this
E_-g.::: ;:m: z”: ::t:::: ?le '“]l:m'?‘uif; Mdh:'n“qthmi:m of micelle gnl:!lymd reactions -
and photosensitized reactions, eleciran lr-m:':r runtl!n::m phimfcniny Bisae st g pROREs
.-?.:'i'f sfﬁ“m"’?:‘;ﬁ‘.'ﬁ‘a'f,“ %0 taclerstand th kinetlcx s meches e of incuced reactions.
0-8Students will be abl 1“" und the eleciron transfer reactians in metal complexes.
il stand hridged culer-sphere clectron traasier mechanism,Mucleophilic gnd electrophilic

catalyst and their mode al aciion.
ing ol Clis
[ Co/PO PO =T For T T 7os | 706 | P07 | P8 _|PO° 7o |
it - 3 3 2 i i | 3
co2 3 3 3 3 ; : I =
i 2 3 3 2 [ 1 ] 3
Co4 3 3 E] 7 1 ] 1 3
L03 3 3 3 7 ] i i 3
" Minor Project: MCH 036A
Course Dulcome:
cqudents will be able to _ |
CO-1 search and Identi fiyr the relevant problems of topics of research in the field of Chemistry
CO-2 understand the mechanism and process of data collection, experimentalion and analysis.
C0-3 comrelate and analyze a current topic for innovation and for the benefits of society ar large -
co-4 tand the ethics of research, plagiarism, copyights ele -
CO-5 ;H:E:ir;p an ah'i:]]l}r to present and defend their research work to 2 panel of experts.
Mapping of COs and POS B
POT P PO PO
po2 PO3 e PO P0G
CO/PO POl | = - 5 ; 3 . - «
3 3 3
e, 3 3 3 2 2 3 L) 2 3
co2 3 ; . — 3 ; . : :
e 2 : 3 — | 2 | 2 3 3 p; 3
e : : 3 2 2 3 3 2 3
3' ] _-__-E___l-—-_-_' -

o B

Scanned by CamScanner




