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Second Semester
Core Course
Course Title: Metal Clusters and Electronic Spectra of Metal Complexes

Course Code: CHMSS51C
Credits =4
M., = 100
LTP=310

Prerequisites: B. Sc. Chemistry
Course Learning Outcomes: After completion of this course, the students will be able o:

CLO1: konow about the characterization, reaction and bonding of pi-acid complexes

CLO 2: Understand bonding of inorganic metal clusters and metallocenes

CLO3: | Understand electronic and magnetic properties of coordination complexes

CLO 4 Learn about the basic concept of symmeiry, point groups and construction of character lables

Umit 1: Pi-Acid Complexes (Contact hours: 16)

Introduction. Synthesis of metal carbonyls, Structure and bonding (Synergic interactions), Vibrational spectra of metal
carbonyls for bonding and structural elucidation (mononuclear and polynuclear metal carbonyls), Tdentification of isomers,
Reactivity of metal carbonyls,

Preparation, bonding, structure and important reactions of transition metal nitrosyl complexes. Mature and bonding of
dinitrogen and dioxygen complexes,

Unit 11: Metal Clusters (Contact hours: 16)

Oceurrence and classification of metal clusters, Pre-requisites for the formation of metal-metal bond, Trinuelear,
Tetranuclear, Polyauclear clusters, Lower halides and oxides, Metal only clusters, Bonding in metal clusters, Metal carbony|
and metal carbony] halide clusters, Structure and bonding of compounds with metal-metal multiple bonds, Tsolobal analogy,
Structure of some carbony| metallocenes.

Unit 111: Electronic Spectra and Magnetic Properties of Transition Metal Complexes {Contact hours: 16)
Spectroscopic ground states, Term Symbol, Free ion terms (d'-d” system), Splitting of terms in Octabedral Field ( Weak Field
and Strong field splitting), Hole Formalism and inverse energy relationship, Inverse energy relationship in Tetrahedral —
octahedral geometries, Correlation (for d° system), Orgel and Tanabe-Sugano diagrams for transition metal complexes (d'-d”
states), Caleulations of Dg. B and [ parameters, Charge transfer spectra.

Types of magnetic bodies, orbital and spin effect, Curie equation and Curie Weiss law. Determination of magnetic
susceptibility, quenching of orbital Contribution, Anomalous magnetic moments, Magnetic exchange coupling and spin
CrOSSOVET.

Unit IV: Symmetry and Group theory {Contact hours: 12

Symmelry elements and operations, Combination of symmetry operations, Groups, Subgroups, Classes, Group multiplication
tables, Symmetry point groups, [dentification of point groups, Systematic procedure for assignment of point groups to
molecules, Symmetry classes and their geometrical significance reducible representations and lrreducible representations,
Great arthogonally theorem (GOT), characier table (Cz, Ca Cap, Dag),

Books Recommended:

Inorganic Chemistry; G.L, Miessler & D, AL Tarr; 3 Edn; Pearson Edn, Ine; 2004,
Inorganic Chemistry, J. E. Huhey, Harpes & Row. 4™ Edn.; 2008,

Elements of Magnetochemsitry, R, L, Datta & A. Svamal, EWP, 2% Edn.; 2015
Svmmetry and Spectroscopy of Molecules, K. Veera Reddy, 2™ Edn.: 2009

+

F LR

Reference Books

5. Molecular Symmetry and Group Theory: Approaches in Spectroscopy and Chemical Reactions, R, C,
Maurva and J.M. Mir, De Gruvter, 1* Edn.: 2019

Advanced Inorganic Chemistrv, F. A, Cotton and G. Wilkinson, John Wiley 6™ Edn.; 1999,

Inorganic Chemistry; Shriver & Atkins: 3" Edn; Oxford University Press; 2000,

Chemical Applications of Group Theory, F, A, Cotton, Wiley WY, 3 Edn.; 1990

Inorganic Electronic Spectroscopy, A, B P Lever, Elsevier, 2""} dn.; I‘J"-?'-"

'IJ Molecular Symmetry and Group Theory, Robert L. Carter, John Wiley & Sons, 1997

—ema
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Second Semester
Core Course
Course Title: Named Reactions, Reagents, and Molecular Rearrangements
Course Code: CHMS52C

Credits =4
M. = 100
LTP=310D

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

CLO1: Design and develop new methods to syathesize heteroeyelic organic structural motifs which lead to application
in medicinal and material sciences

CLO2: | Acquire the knowledge of C-C bond formation and functional group transformations

CLO 3 Learn about various reagents and their synthetic applications

CLO 4 | Acquire knowledge about various molecular rearrangements as well as their mechanistic aspects

Umit 1: Named Reactions for the synthesis of heteroeyelic compounds (Contact hours: 16)
Pechmann Condensation (Coumarin Synthesis), Heck coupling reaction of coumarins and arylboronic acids, Johnson—
Corey—Chavkovsky repction, Jacobsen-Katsuki epoxidation, Wenker aziridine synthesis, Barton-Zard reaction, Knorr and
Paal-Knorr pyrrole syntheses. Hofmann-Loffler-Freviag reaction. Bartoli indole svathesis. Fischer indole synthesis.
Leimgruber—Bateho indole synthesis, Gassman Indole Synthesis, Madelung indole synthesis, Reissert indole synthesis, Paal-
Knorr furan synthesis. Feisi-Benary synthesis. Paal-Knorr Thiophene Synthesis. Hinsberg thiophene svnthesis. Claisen
isoxazole synthesis, Robinson—Gabriel synthesis, Bucherer—Bergs reaction, Knorr pyvrazele synthesis. Bischler-MNapieralski
Cwelization,

Umit Il: Miscellaneous Name Reactions (Contact hours: 16)

Acetoacetic Ester Condensation, Acetoacetic Ester Svnthesis, Synthesis of f-ketoesters, Dieckmann Condensation, Arndt-
Eistert Synthesis, Axo Coupling, Baever-Villiger Oxidation, Baker-Venkataraman Rearrangement, Balz-Schiemann
Reaction, Bamford-Stevens Reaction, Baylis=Hillman Reaction, Benzilic Acid Rearrangement, Biginelli Reaction, Passerini
Reaction. Bucherer-Bergs Reaction. Ugi Reaction. Bouveault=-Blane Reduction. Buchwald-Hartwig Cross Coupling
Reaction, Ullmann  Reaction, Click  Chemistry-Azide-Alkyne  Cwvcloaddition, Huisgen  Cyvcloaddition  1,3-Dipolar
Cyeloaddition. Cope Elimination, Corey-Fuchs Reaction, Seyferth=Cilbert Homologation.

Unit Ill: Reagents in Organic Synthesis {Contact hours: 14)

Mature and applications of following reagents in organic syntheses: DABCO, DBU, DDO, Diglyme, DMAP, MCPBA, NCS,
PCC, PDC, TBHP, TBAF, Lead Tetraacetate, Osmium Tetroxide, Aluminum isopropoxide, Prevost reagent, Woodward's
Reagent, PdBas0., DD, DOC, Seld,, THMNOs ), NaBH,, DIBAL, LAH., diisoamyborane, thexylborane, 9-BBN, NalQ.,,
Ceric ammonium nitrite, PalladiumdIl) hydrotaleite, TEMPO, Ceric Ammoniom nitraote{ CAMN), Fatezens reagent, MnO-.
Na'Et(YH and Na/liq.NH:.

Unit IV: Molecular Rearrangements (Contact hours: 12)

Classilication and general mechanistic treatment of electrophilic. nucleophilic and free radical moleculer rearrangement.
Molecular rearrangements in acvelic, monoevelic and bicvelic carbocations, Mechanism of the following rearrangement;
Wagner-Meerwin, Pinscol-Pinzcolone, Demyanov ring contraction and ring expansion, Benzil-benzillic acid, Favorski,
Hoftman, Curtivs, Lossen, Schmidt, Beckmann, Baeyer-Villiger.

Books Recommended:
1. Designing Organic Synthesis, 5. Warren; Wiley: 2013,
2. Organie Synthesis- concept, methods and Starting Materials, 1. Furhop and G, Penzlin: 1. Verlage VCH: 1986,
3. Principles of Organic Synthesis R, 0. C. Norman; Chapman and Hall: 2nd edn:. 1978,
4, Advanced Organie Chemistry Part B, F, A, Carey and R, 1. Sundberg: Springer: 5th edn.; 2007,
References Books
Organie Chemistry, T, W, G, Solomons and Craig B, Frvhle ; 10th edn;, Wilew-20112,
Organic Chemistry: Clayden. Greeves, Warren and Wothers : Oxford University Press-2012,
Advanced Organic Chemistry; Reactions, Mechanism and Structure, 1, March,; Wiley; 6ih Edn,, 2002,
Reagent Guide. Synthetic Organic Chemistry, & Materials Chemistry, 8th Edn.
A Guide to Reagents in Organic Svathesis., S Gupta, V Gupta, RS Dhundal, 1st Edn; 20015,
10, Molecular Rearrangements in Organic Synthesis, Christian M. Rojas. 1st Edn: 2015,

RPN Y
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Second Semester
Core Course
Course Title: Quantum Chemistry and Chemical Kineties
Course Code: CHMS53C

Credits=4
M.M. = 100
LTP=310

Course Learning Outcomes: After completion of this course, the students will be able o:

CLO1: Understand the solution of one electron Schrodinger eguations and its implications and the role of theory of
angular momentum in explaining experimental phenomena.

CLO2: Understand various approximate methods and chemical bonding theories in guantum mechanics

CLO 3 Uinderstand microkinetic analysis of reaction rates and theories of chemical reactions

CLO 4 Uinderstand theories of surface reactions, reaction in liquid selutions and enzyme catalysis

Unit I: Quantum Chemistry-I1 (Contact hours: 16)
Born-Oppenbeimer approximation, Solution of the Hydrogen-like atom problem- radial and angular wave functions, Angular
momentum and electronic structure of atom, General theory of angular momentum, Eigen functions and eigenvalues of
angular momentum operators, Ladder operators, Spin angular momentum, Anti-syimmetry, and Pauli's principle. Atomic
term symbals, Term separation of p* and d" configurations, Spin-Orbit coupling.

Unit 11: Quantum Chemistry-111 (Contact hours: 16)

Variation theorem, Linear variation principle, Application to Hydrogen atom and Helium atom, Perturbation theory-first
order (non-degenerate and degenerate), Application of perturbation method 10 Helium atom, Chemical bonding, LCAO-MO
approximation, Ha™ molecular ion, Brief introduction to Hz, Molecular term symbols, Valence bond treatment of He,
Comparison of MO and VB methods in the light of H: molecule, Hybridization of orbitals (sp, sp® and sp™).

Umnit 111: Chemical Kinetics-1 (Contact hours: 16)

Micre kinetic analysis of reaction rates and orders, Fast reactions: General features of fast reactions, Study of fast reactions
by flow method, Relaxation methed and flash photolysis.

Theories of chemical reactions: Arrhenivg theory, Collision theory and its limitations, Potential energy surfaces, Activated
complex theory of reaction rates, Statistical and thermodynamic formulations, Comparison with collision theory,

Theories of unimolecular reactions (Lindman and Hinshelwood theories, RRK theory).

Unit 1V: Chemical Kinetics—11 (Contact hours: 16)

Surface Reactions: Unimoleculard bimolecular surface reactions, Langmuir-Hinshelwood and Langmuoir-Ricde] mechanism,
Classical and Statistical treatments.

Reactions in liquid solutions: Diffusion controlled reactions (partial and Tull microscopic diffusion control), lonic reactions:
Single and double sphere models of ionic reactions, lonic strength effect, Catalysis: introduction to catalysis, Mechanism of
catalysis, Use of solvents as catalysts, Enzyme catalysis, Michaelis=Menten Equation, Inhibition, Effects of pH and
Temperature on enzyme catalysis reactions.

Books Recommended:

1. Quantum Chemistry, D, AL MeQuarie, Viva Books Pyt Lid, Student Edn.: 2018,

2, Quantum Chemistry, B, K, Prasad, Mew Age Publishers, 40 Edn,: 2000 (Reprint 2014),

3. Chemical Kinetics, K. 1. Laidler, Mcgraw-Hill, 4" Edn.; Revised, 2002

4. Chemical Kinetics and Catalysis, R, 1. Masel, Wiley, 2001,
Reference Books:

5. Quantum Chemistry- lra. N. Levine, Prentice Hall, 7% Edn.; 2013,
Muolecular Quantum Mechanics- P, W, Atkins and R, 8. Friedmann, Oxford, 5" Edn.; 2000,
Chemical Kinetics and Dynamics, J. L Steinfeld, 1. 8. Francisco, W. L. Hase, 2™ Edn.; 1998,
Physical Chemistry, P, W, Atkins, 1. I}, Paula, Oxford, 2000
Physical Chemistry= A Molecular Appreach= D. A, MeQuarie & J. 1. Simons, 1997,

L. 8
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Second Semester
Core Course
Course Title: Chromatographic Technigues

Course Code: CHMS54C
Credits =4
MM, = 100
LTP=310

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

CLO]: Explain the principles of the most important liquid and gas chromatographic technigues

CLO 2: Learn the working of the different chromatographic technigques like HPTLC, 1EC, SEC, HPLC and GC

CLO 3 Evaluate strengths and limitations of the most impartant chromatographic separation and detection methods

CLO4: | Choose and plan the use of suitable chromatographic techniques for actual analytical problems

Unit I: Introduction to Chromatography (Contact hours: 16)

Separation  techniques and  their importance, Introduction and  importance of chromatography, Classification  of
Chromatographic Technigques (On the basis of Tvpe of mobile and stationary phase, According to development procedure, on
basis of mode of separation). Chromatographic behavior of solutes (Distribution coelTicient, Retention time. retention
volume) Retention factor, Selectivity factor, Peak width. Column efficiency, Plate theory, Rate theory. Van-Deemter-
Equation, Resolution, Retention tme and other basic parameters. Review of thin laver chromatography, ( Types and selection
of stationary phases (adsorbents) and mobile phases). Detection of spots; Performance characteristics of thin-layer plates,
Retardation and retention factor, Plate heights, 20 TLC and HPTLC, Application

Chiral chromatography: Chiral derivatization, Chiral mobile-phase, Chiral stationary phases. Mechanism of chiral
inferactions, Applications

Unit I1: Size Exclusion and Ion Exchange Chromatography (Contact hours: 16)

Principle: Gels, Theoretical basis, Exclusion limit. Total permeation. and selective permeation regions. Helation between
elution volume and molecular weight, Molecular weight determination. Fractionation in a complex misture, Packing
materials and applications,

Introduction to lon-exchange chromatography, Tvpes of ion exchange materials, Mechanism of ion exchange. lon exchange
equilibrium, Total, Apparent and volume ion exchange capacity, lon chromatography. Distinction bebween ion-exchange and
ion chromatography, lon suppressor Column, Applications of IEC for separation of biological molecules {amino acids).

Umit 111: High Performance Liquid Chromatography (HPLC) (Contact hours: 16)

Principle, Theory and instrumentation, Basic difference between HPLC and conventional liguid-chromatography, Packing
materials and equipment. Detectors (LUV-Vis. RI, Florescence, electrochemicaly Advantages and Applications HPLC,
Reverse phase HPLC and normal phase HPLC, Brief Introduction to hyphenated LC-MS technique.,

Umit 1¥: Gas Chromatography and Supercritical Fluid Chromatography (Contact hours: 16)

Principle. Instrumentation: Columns and stationary phases, Detectors: TCD, FID and Electron Capture Detector, Factors
alTecting the efficiency of the column, Qualitative and quantitative analysis based on peak height and peak area, Advantages
and Applications of GC, Brief introduction to hyphenated GO-MS technique.

Supereritical fluid chromatography Properties of supercritical fuids, SF chromatography, Instrument and operating variables,
comparison of SFC to other types of chromatography, Applications.

Books Recommended:
I.  Analvtical Chemistey by G, 1, Christian, John Wiley & Sons Ine, Singapore., 7% Edn.: 2013,
2. Gas Chromatography and Mass Spectrometry: A Practical Guide, O David Sparkman, Zelda Penton and Fulton G.
Kitson, Elsevier, 2™ Edn.; 2011,
3. Introcduction o Modern Liquid Chromatography: L. R, Snvderd& I J Kirkland (John Wiley & sons, New York),
3Edn.; 2008
4. Chromatography: Concepts and Contrasts, James M, Miller, Wiley, 2"Edn.; 2009,
References Books
5, Principles of Instrumental Analysis, Skoog, Holler, Nieman, 6Edn.; 2006
6. Principles and Practice of Analytical Chemistry by F. W. Fifield and D. Kealey. Blackwell Science Ltd, New Delhi
5" Edn.; 2004,
7. Handbook of Instrumental Techniques for Analytical Chemistry, Editor, F. Settle, Pearson Education Ine, Mew
Delhi, Low Price Edn, 2004,
8. Chiral Separations by liguid chromatography and related technologies, Hassan Y. Aboul-Enein, Imran Ali, CRC
press, 2005,
9, Chromatography and Separation Science by Satinder Ahuja MeGraw Hill Pub, 3"Edn.; 1985,
10. Chromatographic Methods by A. Braithwaite and F. J. Smith by Kluwer Academic Publishers 53" Edn,: 19449
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Second Semester
Core course
Course Title: Laboratory Course in Organic Chemistry
Course Code: CHMS55C
Credits=2

M.M. = 100

LTP=002
Course Learning Outeomes: After completion of this course, the students will be able to:

CLO1: Acquire the knowledze 1o determine the purity of organic compounds by melting point and boiling point,
purification, and isolation of some natural products

CLO2: Separate organic compounds from binary and ternary mixtures,

CLO 3: Identify the nature and functional groups in organic compounds from qualitative organic analysis

CLO 4: Prepare biologically important organic motifs

A,

Technigues (Demonstration)
1) Determination of melting point and boiling point of pure compaunds
2)  Purification of solvents and reagents: Distillation. Yacuum distillation, Steam distillation. Dryving and storage of
solvents, Sublimation, Crystallization

31 Chromatography (Thin Layer chromatography and Column chromatography )

41 Solvent Estraction: Cold and hot extraction of seme natural products.

B. Separation of Mixtures

1) Separation of binary mixtures and their qualitative organic analysis.

21 Separation of ternary mixtures and their characterization (melting point, U -Visible and [R-Spectroscopy analysis).
C. Multistep organic preparations

1) Synthesis of local anesthetics (Butamben)
2)  Synthesis of sulpha drugs.
31 Swnthesis using microwaves: Alkylation of diethy | malonate with benzoy | chloride,
41 Benzoin to benzv] to beneylie acid.
51 Skraup svnthesis: Preparation of quinaline from aniline
Books Recommended:

1. Experimental  Organic  Chemistry,  Sonia  Ratnani  and  Shriniwas  Gurjar.  PHL  Learning

Private Limited, New Delhi, 2012,

Vogel, A, 1A Text=-Book of Practical Organic Chemistry. Ed 3; Longman. London, 1957

3. Organic Chemistry Lab Manual N, 5. Gnanapragasam and B, Ramamoorthy, S, Visvanathan Printers & Publishers,
2010,

4. Comprehensive Practical Organie Chemistry: V. K. Ahluwalia and Renu Aggarwal: University Press: 2000

5, Advanced Practical Organie Chemistry; M, K. Vishnot;, Vikas; 2ndEdn.; 1999,

]

Reference Books

1. R. L. Shriner. B. C. Fuson and DY, Curtin, Systematic Identification of Organic Compounds. alab. manual,
aledition Wiley, New York.

2. Experimental  Organic  Chemistry: A small  scale  approach, Charles  F. Wilcox, Jr and
Mary F. Wilcox, Prentice Hall, 19935,

3. Pavia. DL Lampman, GM.. Krie. GS:  Engel, RG. A smallscale  appreach o Organic
Laboratory Techniques, 3rd Fd: Brooks/Cole, USA, 2011,

4. Experiments and Techniques in Organic Chemistry: D. Pasto, C. Johnson, and M. Miller; Prentice-hall; 1992,

5. Mieroseale and Macroseale Organic Experiments; K. L. Williamson; D, C. Heath and Co, 1989,
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Second Semester

Core Course
Course Title: Laboratory Course in Analytical Chemistry

Course Code: CHMSS5C
Credits = 2
M.M. = 100
LTP=002
Course Learning Outcomes: After completion of this course. the students will be able to:

CLO 1 Introduce students o principle and theory ol instrumental analvsis

CLO2: Perform experiments related to different chromatography technigques and their practical application in separation
of different types of compounds

CLO 3: Perform titrimetric S volumetric analysis and spectrophotometric analvsis

CLO 4: Ulse a spreadsheet to manipulate qualitative information and evaluating the design of chemical experiment

pH-metry

. Titration of a dibasic acid with alkali to find its pka values.
7. Determination of strength of commercial phosphoric acid by pH-metric titrations using standard solution of sodium
hydroxide
lon Exchange
& Determination of lon-exchange capacity of resin (cationic and anionic).
0. Separation of Zn and Cd jons by ion-exchangers.

Chromatography
10, Column chromatographic  separation of ¢is and trans  azobenzene and o- and  p-nitroanilines  determined
spectrophotometrically
1. Separation o amino acids by thin layer and paper chromatography,
12, Separation of amino acids by HPLC

Spectroscopy
13, Extraction of caffeine from tea leaves, characterization by 1R spectroscopy
14, Determination of iron in pharmaceutical samples by visible spectrophotometry,

Quantitative analysis
15, Determination of iodine value and saponification value of edible oils,
16, Determination of Cu and Fe or Cuoand Bidons from the given mixiure by spectrophotometric titration using
standard EDTA solution.
17. Determination of metal ions by flame photometry (sodium, potassium, sodium and potassium in a mixture).
18, Estimation of BOD and DO in Wastewater Sample,
19, Estimation of acid value of oil.
Synthesis
2. To synthesis polymer-based hydrogel and determine its hydration.
21, To synthesize ion exchange material and determine the fon exchange capacity for Na ions

Books Recommended:

I.  Environmental Chemistry, A. K. De, 7%Edn.; 2010,

2. Fundamental of Analytical Chemistry, Skoog and Wesst, 9"Edn, 2014,

3. Practical Pharmaceutical Chemistry, part-2, Beckette, Stenlake. 4"Edn.; 2001,

4. Analvtical Chemistry Theory and Practice, B, M, Verma, CBS Publishers, 3Edn.; 20040,

Reference Books
5. Wogel's Quantitative Analysis Mendham, Denny: Pearson Education 6"Edn.: 2000
6. A textbook of Practical Organic Chemistry, A, L Vogel, 5%Edn.; 1996,
7. Standard methods of Chemical Analysis, F. 1. Welcher, 6"Edn.; 1962,
8. Experiments in Chemistey, D, V. Jagirdar, Himalava publication.
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Second Semester
Discipline Centric Course
Course Title: Bisinorganic Chemistry

Course Code: CHMSSTE
Credits = 3
ML A= 1100
LTP=300

Course Learning Outcomes: After completion of this course. the students will be able to:

CLO1: Understand the role of metal jons, adverse effects and their storage and transport in the biological systems

CLO2: Understand the transport/storage of atmospheric oxvaen and electron transport agents in the biological svstems
for carrving out the fundamental biological reaction for energy production (respiration)

CLO 3 Understand the tundamental biological reaction (solar energy conversion/Photosynthesis) for the survival of the
living systems and some non-heme and copper based electron transport proteins

CLO4: Understand the role of metalloproteins in protein degradation, in the removal of toxic substances from the

biological systems and in biological nitrogen fixation

Umit I: Metal ions in Biochemical Systems (Contact hours; 12)
Introduction to bio-inorganic chemistry, Concept of essentiality, Criteria and classification of essential elements as per their
role in living svstems, Bulk metals and trace metals, Biochemistry of some important metals with respect 1o their storage,
transport and activity (Fe, Cu, £n, Ca, M), Metal jon toxicity, lon transport, Ma™-K™ pump, Transpert and storage of Tron
{Ferritin, Transferrin and siderophores)

Umit 11: Metalloporphyrins and Respiration (Contact hours: 12)
Properties of dioxy gen, thermody namic and kinetic aspects. Metalloporphyrins, Cytochromes {Cytochromes C, Cytochrome
Cepxidase, Cytochrome P=4300, Dioxygen transport (haemocyvanin and hemoervihring, Structure and physiological role of
hemoglobin and myoglobin, Bohr Effect and cooperativity, Chloride effect, Synthetic oxygen carriers

Umit 11 Electron Transport in Biosystems (Contact hours: 12)
Electron transport in biosystems, Electron carriers in oxidation of fuel molecules, Iron-Sulfur proteins, Rubredoxin,
Ferredoxins, Copper proteins, Photosvnthesis (PS T and PS5 1), Z-scheme, Structure of chlorophyll a and b, Superoxide
dismutase-A

Unit 1V: Enzymes and medicinal Chemistry (Contact hours: 12)
Enzvmes and co-cnzvmes, Structure and function of carboxypeptidase A, Carbonic anhydrase, Xanthine oxidase, Vitamin B-
12, Mitrogen fixationsthermodynamic and kinetic aspects. Nitrogenase, Biochemical basis of essential metal deficient
diseases and their therapies (Iron, Zine, Copper and Manganese), Anticancer drugs (cisplatin and carboplating

Books Recommended:

I.  Principles of Bio inorganic Chemistry; Lippard, Berg: Univ, Science Books: 1994,
2. Bioinorganic Chemistry: Asim K. Das, Books and Allied (P) Lid: 2007,
3, Bioinorganic Chemistry: Wolfzang Kaim, Brigitte Schwederski, Axel Klein: 2™ Edn,; Wiley, 2013,
4. Bio inorganic Chemistry; K. Hussain Reddy: New Age International (P) Ltd: 2005,
Reference Books:
Metal lons in Biochemistry: P K. Bhattacharya; Narosa Publishing House; 2005,
Inorganic Chemistry; 1, E. Hubey, Harpes & Row, 4% Edn.; 2008,
Inorganic Chemistry; G.L. Miessler & D, AL Tarr; 3% Edn; Pearson Edn. Ine; 2004,
The Inorganic Chemistry of Biological processes: Hughes: Wiley: 2™ Edn.; 1973
Inorganic Chemistry in Biology: Wilkins C & Wilkins G; Oxford; 1997,
0. Inorganic Aspects of Biological and Organic Chemistry: Hanzilik: Academic: 1976

ST
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Second Semester
Discipline Centric Course
Course Title: Conducting Polymers
Course Code: CHMS58E

Credits=3
Ml A= 100)
LTP=300
Course Learning Outcomes: Afler completion of this course, the students will be able wo:
CLO1: Will understand the mechanism of conduction in polymers
CLO2: Will able to synthesize the conducting polvmers
CLO 3 Will able to characterize the conduction in polymers
CLO 4 Will understand the application of conductivity polvmer in various devices
Umit: I Introduction to Conducting Polymers (Contact hours: 10}

Introduction to conducting polymers — Meed of conducting polvmers, Classification of conducting polyvmer, Discovery of
poelvaceiylene as conducting polyvmer, Concept of doping-Type, p-Type, Electrochemistry ol electronically conducting
polymers-source of electronic conduction in polymers, polaron, bipelaron, conduction mechanism.

Unit: IT Synthesis Conducting Polymers (Contact hours: 10)
Synthesis of conducting pelymers — Chemical synthesis — electrochemical synthesis -template synthesis — precursor synthesis
= soluble polymers (colloids and dispersions) -advantages and disadvantages of various synthesis methods.

Umnit: ITT Characterization of Conducting Polymers (Contact hours: 12)
Characterization methods — elemental analysis Tor dopants — TR — UV (electro chemical) seanning electro microscopy (SEM)
— ¢lectro chemical characterization — cvelic voltometry electro chemical quarte crvstal microbalance (EQCM) — probe beam
detlection (PRI = Langmuir = blodgeit technigue.

Umit: 1V Characterization of Conducting Polymers (Contact hours: 12)
Applications Rechargeable batteries, o-LED, Gas sensors, Bio sensors, Photovoltaic energy device, Microelectronics, PCB
fabrication, Electro catalyst, Application proposed antistatic coating, electrochemical mechanical device, super capacitor,
Telecommunication system, Electromagnetic screening material, Analvtical sensor. Recent trend in conducting polymer,
functionalized conducting polymer {Second generation polyvmer), Super conductor (Inorganic, organic hybrid structure),
Conducting polymer based on nano composite, Text book :

Recommended Books
1. R, G. Linford, Electro Chemical Science and Technology of Polymers — 1&2, ed., elsevier applied sciences,
London, 1987 and 1990,

2. M. Schlvxinger and M. Paunovie, (eds.) Modern Electro Plating, john Wiley and sons Ine., Mew York, 2000,
3. Reference Books:
4. Hand book of Conducting Polymers: Terje A. Skotheim (Vol.ly, Dekker (668.42)
3 Hand book of Polymer synthesis (Part B Hans Krcheldort, Dekker (668,59,
Reference Books
. sensors; Principles and Applications: Peter Hauptmann, Prentice Hall

7. Polymer Science and Technology: Premamoy Ghosh, Tata McGraw Hill (668.42),
8. Hand book of organic conductive molecules and polvmers, Hari singh Nalwa fed), 4=Volume set, John wiley and
sons, England 1997,
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