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Consolidated Semester wise list of papers

Year Sem| Course Paper Title Theory/ |Credits
Code Practical
B0207011 | Inorganit Chemistn Theory 04
B0207021 | Organic Chemistn Theory 04
B.Sc. IV/M.Sc. | VII | B02070317 | Physica Chemistn Theory 04
B0207047 | Spectroscof Theory 04
B020705F | Chemistr Practica Practica | 04
B0208061 | Inorganic Chemistn Theory 04
B0208071 | Organic Chemistn Theory 04
B020808T | Physical Chemistry Theory 04
B.Sc. IVIM.Sc. | VI B020809F | Chemistr Practica Practica | 04
B0208101 | Analytical Technique Theory 04
B020811F | Researc Projec Researc | 08
B020901T | Inorganic Chemistry Theory 04
B0209021 | Organic Chemistn Theory 04
IX | B0209031 | Physica Chemistn Theory 04
B0209041 | Environmente Chemistn Theory 04
B020905P | Chemistry Practical Practical 04
B021006F | Chemistr Practica Practica | 04
B02100°T | Biochemistry Theory 04
B0210081 | 8 (A) Analytical Chemistry
B0210091 OR
B0210101 | 8 (B) Chemistry of Natural Product Theory 04
OR
M.Sc. I 8 (C) Chemistry of Materials
B0210111 | 9 (A) Photo Inorganic Chemistry
X B0210121 OR
B0210131 | 9 (B) Organic Synthesis Theory 04
OR
9 (C) Electrochemistry
B0210141 | 10 (A) Organo Transition Metal Chemistry
B0210151 OR
B0210161 | 10 (B) Medicinal Chemistry Theory 04
OR
10 (C) Polymer Chemistry
B021017F | Researc Projec Researc | 08
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Syllabus Developed by:

S.No. Name Designation| Department College/University
1. Prof. Ajay Kumar| Professor Chemistry T.D. College,
Shukla Jaunpur
2. Prof. R.P. Singh| Ex- ProfessorChemistry K.NLL.
& Head Sultanpur
3. Prof. R.S. Professor Chemistry U.P. College,
Raghuvanshi Varanasi
4. Prof. Krishna Professor Chemistry T.D. College,
Kumar Singh Jaunpur
5. Dr. Santosh Kumar Associate | Chemistry T.D. College,
Singh Professor Jaunpur
6. Dr. Padmakshi | Associate | Chemistry T.D. College,
Singh Professor Jaunpur
7. Dr. Vijay Pratap | Assistant | Chemistry National P.G.
Singh Professor College Zamuhai
Jaunpur
8. Dr. Mahendra Assistant | Chemistry R.H.P.S. P.G.
Kumar Upadhyay Professor College Jaunpur
9. Dr. Avinash Varma Assistant | Chemistry G.S. College
Professor Samodhpur, Jaunp

U

Note: This syllabus is based on the syllabus (with modtfons to the extent
of 30%) developed by the committee of experts.
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Programme Outcomes (POSs)
The programme aims to:

* Understanding of major concepts in all disciplines Chemistry
independently andin group as well as draw logooaiclusions through
Project and Seminar Presentation.

* Know about the critical thinking and the scientikisowledge to design,
carry out, record and analyze the results of Cheynexperiments

 Equip students to face the employment challenged mmculcate
confidence to turn into entrepreneur and also istiepresearch career.

* Generation of new scientific insights or to the amation of new
applications of chemical research.

« Know about scientific and technical information uking from
laboratory experimentation in both written and doamats.

* Learn about modern methods of analysis to chemigsiems in a laboratory
setting.

* The students will able to know the mechanisms lafypkes of high level
andcomplicated chemical reactions.

* The students will improve their efficiency on pathwtheir counterparts
in premier institutions across the nation.

Programme Specific Outcomes (PSOs):
The Students will able to:

* Know the importance of various elements preserhénperiodic table,
coordination chemistry and structure of molecul@spperties of
compounds, structural determination of complexaagusheories and
instruments.

» Gathers attention about the physical aspects ahiatstructure, dual
behaviour, reaction pathways with respect to timatious energy
transformations, significance of electrochemistnyplecular isolation
using their symmetry.

* Learns about the potential uses of analytical, strigi chemistry and
medicinal chemistry.

* Understand and apply principles of Organic Chemistfor
understanding the scientific phenomenon in Reactio@chanisms,
Stereochemistry, Organic Synthesis, complex chdmgtauctures,
instrumental method of chemical analysis, molecukarrangements
and separation techniques.

» Learn the classical status of thermodynamics.

» Carry out laboratory experiments and to understgodd laboratory
practices with safety.

* Increase students’ ability to develop mathematiceidels for physical
systems.

 Learn about Global level research opportunities piorsue Ph.D.
programme targeted approach of CSIR/UGC — NET exatioin.
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Programme/Class: Year: Semester:
Bachelor's Degree (with Research)/M.Sc. | Four Seventh

Subject: CHEMISTRY

Course Code: -B020701T

Course Title:
Paper 1: Inorganic Chemistry

Course Outcomes:
After completing this course, the students willdide to:

Gain newer insight regarding the structure, bondeigctronic and magnetic properties

inorganic compounds and coordination complexes.

Forms the basis of the development of newer motetialsed materials which can ofi

attractive electronic properties at the molecudael.

Learn also, the content dealing with the magnetop@rties may create enthusiasm amor
the students to design and develop new single mi@enagnets which now a day are gett

attraction as the contrast agents in magnetic sgszimaging (MRI).

of
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ing

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hopexr week)6-0-0.

Unit

Topic

No. of

Lectures

Metal - Complexes
Metal Carbonyls, Structure and Bonding, VibratioSakctra of metal carbony

preparation, bonding, structure and important reast of transition meta
nitrosyl, dinitrogen and dioxygen complexes: tegtighosphine as ligand.

for bonding and structure elucidation, importardcatens of metal carbonyls

Is

12

Stereochemistry and Bonding:
VSEPR, Walsh diagrams (tri-and penta-atomic mo&guld- pr bonds, Bent
rule and energetics of Hybridization, some simplction of covalently bonde
molecules

12

Transition Metal complexes:

Limitation of crystal field theory, Molecular orhit theory, Octahedra
tetrahedral and square planar complexe®onding and molecular orbitz
theory.

A

12

Electronic Spectra of transition metal complexes:
Spectroscopic ground states, correlation, OrgelTarhbe-Sugano diagrams f

transfer spectra, spectroscopic method for assighwfeabsolute configuratio
in optically active metal chelates and their steh@mical information.

transition metal complexes (d1 —d9), calculatiorbgf andg parameter, charge

or

=)

12

Magnetic properties of transition metal complexes ad Isopoly and
Heteropoly acid

Anomalous magnetic moments, magnetic exchange iogupand spin

crossover.lsopoly and Heteropoly acid and salig, dflo, W.

12




Recommended Books:

Advanced Inorganic Chemistry, F. A. Cotton and GIkifson, John Wiley

Inorganic Chemistry, J. E. Huheey, Ellen A. Keiterchard L. Keiter, Addison Wesley
Longman (Singapore) Pvt. Ltd.

Chemistry of the Elements, N. N. Greenwood and #&nEhow, Pergamon.
Inorganic Electronic Spectroscopy, A. B. P. Lesevier
Magnetochemistry, R. L. Carlin, Springer Verlag

Modern Spectroscopy, J. M. Hollas, John Wiley.

Chemical Applications of Group Theory, F. A. Cotton

Symmetry and Group theory: Some chemical applinafidcRamashankar and Suresh Ameta,

Himanshu Publications, Udaipur, Delhi.
K. Veera Reddy, Symmetry and Spectroscopy of Mdés;iINew Age
Inorganic Chemistry, D. E. Shriver, P. W. Atkingdad. H. L. Langford, Oxford

This course can be opted as an elective by thestsaf following subjects:
Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T
marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test 15 Marks

e To study this course, a student must have
Course prerequisites:

passed/opte@hemistry in B.Sc. Il

Programme/Class: Year: Semester:
Bachelor's Degree (with Research)/M.Sc. | Four Seventh

Subject: CHEMISTRY

Course Title:

Course Code: -B020702T Paper 2: Organic Chemistry

Course Outcomes:
After completing this course, the students willdide to know about:

* Aromaticity, nonaromaticity and antiaromaticityaarbocyclic and heterocyclic compounds.

* Mechanism and outcome of aliphatic electrophilibstitution reactions.
* Properties and reactivity of stereoisomers andlgtabf an organic molecule based on

structure, including conformation and stereochamistonformational analysis and its effect

on organic reactivity, stereoselective and sterecifip synthesis.

* The various types of aliphatic nucleophilic sulsiitn reactions and will give them a better
understanding of the processes involved.

* Mechanisms for various organic reactions and housttheir understanding of organic
mechanisms to predict the outcome of reactions.

6

he



Credits:04 PaperCore Compulsory

Max. Marks:25+75

Total No. of Lectures-Tutorials-Practical (in hopexr week)6-0-0.

Unit

Topic

No. of
Lectures

Nature of bonding in organic molecules

Aromaticity in benzenoid and non-benzenoid compoumadternant and

nonalternant hydrocarbons, energy afmolecular orbitals, annulene

antiaromaticity, homoaromaticity. Huckel's rule
Aliphatic electrophilic substitution

Biomolecular mechanism — SE2 and SE1. The SE1 mexha electrophilic
substitution accompanied by doubled bond shiftéedEfof substrates, leavin
group and solvent polarity

15

g

Stereochemistry

Conformational analysis of mono and di substitutgdloalkanes, decalines,

effect of conformation on reactivity, steric straine to unavoidable crowding.

Enantiotopic and diastereotopic atoms, group ofedacstereospesific an
stereoselective synthesis, asymmetric synthesigcabgactivity in absence o
chiral carbon (biphenyls, allenes and spiranesjality due to helical shape.

Stereochemistry of compound containing nitrogefplaur and phosphorous.

Aliphatic nucleophilic substitution
The SN2, SN1and SET mechanism.

The neighboring group mechanism, neighbouring gnoanticipation byz and
sigma bonds, anchimeric assistance. Classical andlassical carbocation
phenonium ions, norbornyl system.

The SNi mechanism

Nucleophilic substitution at an allylic, aliphattdgonal and vinylic carbon.

Reactivity effect of substrate structure, attackmgleophile, leaving group an
reaction medium, phase transfer catalysis, regoseity.

15

d

Reaction Mechanism: structure and reactivity

Transition state and intermediates, methods ofrehéténg mechanism, isotop
effect. Generation, structure, stability and reaistiof benzynes, carbenes a
nitrenes. Effect of structure on reactivity — remoce and field effect, ster
effect, quantitative treatment. The Hammett equatmd linear free energ
relationship, substituent and reaction constardaft, quation.

e

nd 15
C
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ecommended Books:
Stereochemistry of Organic Compounds, Nasipuri, Ree International (P) Limited.
Stereochemistry of Carbon Compounds, E. L. Eliel 8nH. Wilen
Organic Chemistry, J. Clayden, N. Greeves, S. Waarel P. Wothers (Oxford Press.)
Advanced Organic Chemistry, A. F. A. Carey and.RSuhdberg, 5th Ed. Springer (2007)
Advanced Organic Chemistry, J. March, 6th Ed.
Mechanism and structure in Organic Chemistry —.Es@&uld (Holt, Rinehart and Winston)

This course can be opted as an elective by thestsidf following subjects:
Opento all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T
marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test 15 Marks

. To study this course, a student must have
Course prerequisites:

passed/opte@hemistry in B.Sc. Il

Programme/Class: Year: Semester:

Bachelor's Degree (with Research)/M.Sc. | Four Seventh

Subject: CHEMISTRY

Course Title:

Course Code: -B020703T Paper 3: Physical Chemistry

Course Outcomes:
After completing this course, the students willdide to learn:

The application of classical thermodynamics and exuilibrium thermodynamics.

The theories of statistical thermodynamics.

The knowledge of basics of surface chemistry, evechemistry giving firm foundation in th
fundamentals and applications.

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hoper week)6-0-0.

"he



Unit

Topic

No. of
Lectures

Thermodynamics:

Classical Thermodynamics:

Partial molar quantities and their physical sigrdfice. Concepts of fugacity and

determination of fugacity. Activity and activity efficient.
Non Equilibrium Thermodynamics:

Thermodynamic criteria for non — equilibrium staemtropy production and

entropy flow, entropy balance equation for diffdregneversible processes (e.g.

heat flow, chemical reaction etc.) transformatidngeneralized fluxes and
forces, non equilibrium stationary states, phenaiogical equation
microscopic reversibility and Onsager’'s reciprocitglation, electrokinetic
phenomena.

15

Statistical Thermodynamics:

System, assembly, ensemble averaging. Canonicandgrcanonical and
microcanonical ensembles. Thermodynamic probabidityd most probabl
distribution (Boltzman distribution law) and its thamatical derivation.

@D

Partition functions- translational, rotational, rabonal and electronic partition
function, calculation of thermodynamic properties the term of partition
function. Fermi-Dirac and Bose-Einstein Statistics.

15

Surface chemistry

Adsorption

Surface tension, capillary action, pressure diffeee across curved surface 10

(Laplace equation), vapor pressure of droplets \(iKelequation), Gibbs
adsorption isotherm, estimation surface area (Bfilagon), and surface film ¢
liquids (electro —kinetic phenomenon) catalytidwtt at surface.

=

Electrochemistry

Electrolytic conductance of strong electrolytes,tivity, activity coefficient,
Debye-Huckel theory for electrolytic solution, deténation of activity and
activity coefficient, ionic strength. Electrochetnysof solution, Debye-Huckel -
Onsager treatment and its extension, ion solvetgrantion, Debye Hucke
Bjerrum model.

Mechanism of electrode reaction, overpotential emirr current potentia
relation, Tafel equation, over-voltage and decontjrs potential, Butler
Volmer equation Introduction to corrosion, homogemnotheory, form of
corrosion, corrosion monitoring and prevention rodtem.

20




Recommended Books:

P.W. Atkins, Physical Chemistry, Oxford UniversRyess, New York.

S. Glasston, Physical Chemistry, Nostrand.

K.L. Kapoor, Advance Physical Chemistry (Vol-1,2)3MacMillan, India

Puri Sharma Pathania, Advance Physical Chemistry.

J.0.M. Bockris and A.K.N. Reddy, Modern Electrocheny, Vol.2, Plenum Press, New York.

M.C. Gupta.Statistical Thermodynamics, Second &djtNew Age International Limited
Publisher, India.

Ira N. Levine. Physical Chemistry,

This course can be opted as an elective by thestsidf following subjects:
Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. The

marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test 15 Marks

To study this course, a student must have

Course prerequisites: passed/opte@hemistry in B.Sc. Il

Programme/Class: Year: Semester:
Bachelor's Degree (with Research)/M.Sc. | Four Seventh

Subject: CHEMISTRY

Course Title:
Paper 4: Spectroscopy

Course Code: -B020704T

Course Outcomes:
After completing this course, the students willdide to:

* Learn the vibrational properties of inorganic caoation complexes have importance
homogeneous catalysis, Electron transfer agentsasehsors.

» Discuss the applications of IR spectroscopy and &eai@pectroscopy to know about t
bonding properties of compounds.

* Know the interaction of electromagnetic radiatiothwnatter.
* Supposed to have gain some knowledge about NMRR.ES

n

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hoper week)6-0-0.

10



Unit

Topic

No. of

Lectures

Unifying Principal:

Electromagnetic radiation, interaction of electrgmetic radiation with matter
absorption, emission, transmission, reflectiomafon, dispersion, polarizatio
and scattering. Uncertainty relation and naturak lwidth and natural lin

L 5

broadening, transition probability, results of ttime dependent perturbation

theory, transition moment, selection rules, intgn®f spectral line, Born-
Oppenheimer approximation, rotational, vibratiosuadl electronic energy level

12

Infrared spectroscopy:

Review of linear harmonic oscillator, vibrationalezgies of diatomic molecules,
zero point energy, force constant and bond strenghration of polyatomic
molecules, selection rules, normal modes of vibratigroup frequencies,
overtones, hot bands, factor affecting the bandtipasand intensities, Far IR
region metal ligand vibrations, normal coordinatelgsis.

12

Raman spectroscopy:
Classical theories of Raman effect. Pure vibrationabrational-rotationa

Raman spectra, selection rule, mutual exclusioncppie. Resonance Raman

spectroscopy, Coherent Anti Stockes Raman specpyg€CARS).
Microwave spectroscopy:
Classification of molecules, rigid rotor model, exft of isotopic substitution o

>

the transition frequency, intensities, non-rigidoro Stark effect, nuclear and

electron spin interaction and effect of externaldiapplications.

12

Nuclear Magnetic Resonance spectroscopy:

Nuclear spin, nuclear resonance, saturation, shgeledf magnetic nuclei,
chemical shift and its measurements, factors affgctchemical shift
deshielding, spin-spin interactions, factors inficieg coupling constant 'J
Effect of chemical exchange, spin decoupling, hasgleas about instrumen
NMR studies of nuclei other than proton — 13C, 1&&d 31P FTNMR
advantages of FTNMR use of NMR in medical diagrossti

—

12

Electron Spin Resonance Spectroscopy:

Basic principles, zero field splitting and kramed&generacy, Factors affecti
the g value Isotropic and anisotropic hyperfine pimg constants. Spin
Hamiltonian, spin densities and Mc Connell relasioip, measurement
techniques and applications.

9 10

Recommended Books:

* Introduction to molecular spectroscopy G.M. Barrdwe, Graw Hill.
e Modern spectroscopy, J.M. Hollas, John Wiley.

» Basic principles & spectroscopy, R. Chang, Mc GHilkv

* Physical methods in chemistry, R.S. Drago, Saun@eligge.

* Introduction to Magnetic Resource, A carrington &x0. maclachalan, Harper & Row.

11




This course can be opted as an elective by thestsidf following subjects:
Opento all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T

marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test 15 Marks

Course prerequisites:

To study this course, a student must have
passed/opte@hemistry in B.Sc. Il

Programme/Class: Year: Semester:
Seventh

Bachelor's Degree (with Research)/M.Sc. | Four

Subject: CHEMISTRY

Course Code: -B020705T Course Title:

Paper 5: Chemistry Practical

Course Outcomes:
After completing this course, the students willdide to:

* Understand the theories taught to them in M.Sc. Bendifferent branches of chemistry e.g

Inorganic, Organic and Physical Chemistry Praddical

* Know about qualitative analysis of inorganic mixdsiand insolubles.Separation techniques

cations and anions by chromatography.
* Learn about qualitative analysis of two componegaaic mixture.

* The basic knowledge of partial molar volume, phepalibrium and electrochemistry.
* Focus their aim for future prospects of Ph.D progree and Pharmaceutical industry.

"he

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hoper week)6-0-0.

Unit Topic No. of
Lectures
INORGANIC CHEMISTRY
Qualitative analysis
* Qualitative analysis of inorganic mixture of 7 re@ls containing not more
than two of the following less common metals: Th,MV, Zr, Th, V, U.
[ * Insoluble — oxides, sulfates and halides. 20

Chromatography
Separation of cations and anions by
» Paper chromatography
* Column chromatography- lon exchange.

12



ORGANIC CHEMISTRY
Qualitative analysis

Separation, purification, characterization and ideation by making suitable
I derivatives of the two component Organic mixtureo(solids or One solids and 20
one liquid or two liquids and one solid) involviad the functional groups. Use
TLC for checking the purity of the\separated compmsuand their derivatives
and report their Rf values.

PHYSICAL CHEMISTRY
Thermodynamics:

* Determination of partial molar volume of solutey(eKCl, NaCl etc.) and
solvent in a binary mixture.

Phase equilibria:

» Determination of congruent composition and tempeeadf a binary mixture

e.g. diphenylamine-benzophenone system.

1 20

* To construct the phase diagram for three compaosysiem (e.qg.
chloroform-acetic acid-water).

Electrochemistry:

* Determination of the strength of strong and weaisaim a given mixture
conductometrically.

» Determination of activity coefficient of zinc ioms the solution of 0.002 M
Zinc sulphate using Debye-Huckel's limiting law.

Recommended Books:

Vogels Text book of Quantitative Analysis revis@édBessett, R.C. Denney, G.H. Jellery and
Mendhan ELBS

Experimental Inorganic Chemistry by Mounir A, Malélorwood series in Chemical Science
(Horwood publishing Chichester) .

Synthesis and characterization of Inorganic comgdeuWw.L. Jolly, Prentice Hall.

Systematic Qualitative Organic Analysis, H. MiddetadwardArnoid.

Vogel's Textbook of Practical Organic ChemistryRATatchell, John Wiley.

Findley’'s Practical Physical Chemistry revised, .B.évitt, Longman.

Experimental Physical Chemistry, R.C. Das and BsbBata Mc Grawhill.

This course can be opted as an elective by thestsaf following subjects:
Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based apelet/ Assignment and Internal Class Test. T

marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test 15 Marks

To study this course, a student must have

Course prerequisites: passed/opte@hemistry in B.Sc. Il

13
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A complete records of practical exercises in Inargaorganic and physical chemistry done
during the session must be produced by the camedidiathree separate record books at the

time of practical examination.

Total duration of practical examination will be A@urs spread over two days.

Bachelor's Degree (with Research)/M.Sc. | Four Eighth

Programme/Class: Year: Semester:

Subject: CHEMISTRY

Course Code: -B020806T

Course Title:
Paper 6: Inorganic Chemistry

Course Outcomes:
After completing this course, the students willdide to:

Learn the symmetry and reaction mechanism of ttiansimetal complexes of inorgan

coordination compounds which now-a-days are gaimrgprtance.

Know about electron diffraction is used to inveatggthe nature of solid surfaces and surf

films to know about the electron distribution ofgn sample.

Learn the bond formation is an important phenomeanarhemistry. In this semester stude

learn about the design of different highly reactivg potent organometallic compounds.

Gain the information can be a stepping stone td stadents who are willing to exc

themselves in industries in particular dealing vpktiarma sector.

ace

Nts

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hopexr week)6-0-0.

Unit

Topic

No. of

Lectures

Metal ligand equilibria in solution:

Stepwise and overall formation constant, trendstapwise constant, facto
affecting the stability of metal complex with redece to the nature of metal i
and ligand, chelate effect and its thermodynamgiror

Metal Clusters:

Higher boranes, carboranes, metalloboranes and llocetdoranes. Meta
carbonyls and halide clusters. Compounds with rmatthl multiple bonds

s
N

15

Reaction mechanism of transition metal complexes:

Energy profile of reaction, reactivity of metal cplkexes, inert and labil
complexes, kinetics of octahedral substitution, ssitiition of square plang
complexes, the trans effect, mechanism of the gutish reaction, redo
reaction, electron transfer reaction, outer sphigyqee reactions, cross reacti

()

1

=

and Marcus-Hush theory, inner sphere type reaction

15

14



Symmetry and group Theory in chemistry:

Symmetry element and operation, definition of matagcal group, sub group
cyclic group, conjugacy relation and classes, psymmetry group (Schonflies
symbols), use of point group symmetry: optical \attj dipole moment 15
representation of group by matrices, character epfrasentation, the great
orthogonality theorem (without proof) and its imforce, irreducible
representation, character table and their use.

X-ray and electron diffraction

Bragg condition, miller indices, Laue method, Braggthod, Debye-Scherrer
method of X-ray structural analysis of crystalgler reflection, identification o
unit cell from systematic absences in diffractioattern. Structure of simple
lattices and X-ray intensities, structure factod ars relation to intensity an 15
electron density, phase problem. Description of phecedure for an X-ra
structure analysis, absolute configuration of moles, Ramachandran diagra
Scattering intensity vs. scattering angle, Wietla@pn, measurement technique.
Low energy electron diffraction.

Recommended Books:

Advanced Inorganic Chemistry, F. A. Cotton and Glkifson, John Wiley

Inorganic Chemistry, J. E. Huheey, Ellen A. KeiRRichard L. Keiter, Addison Wesley
Longman (Singapore) Pvt. Ltd.

Chemistry of the Elements, N. N. Greenwood and #&nEhow, Pergamon.

Inorganic Electronic Spectroscopy, A. B. P. Lesevier

Magnetochemistry, R. L. Carlin, Springer Verlag

Modern Spectroscopy, J. M. Hollas, John Wiley.

Chemical Applications of Group Theory, F. A. Cotton

Symmetry and Group theory: Some chemical applinati®amashankar and Suresh Ameta,
Himanshu Publications, Udaipur, Delhi.

Symmetry and Spectroscopy of Molecules, K. VeerddgeNew Age

Inorganic Chemistry, D. E. Shriver, P. W. Atkingdad. H. L. Langford, Oxford
Physical Methods for Chemistry, R. S. Drago, Satm@@mpany.

This course can be opted as an elective by thestsaf following subjects:

@)

pen to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based apelet/ Assignment and Internal Class Test. T

marks shall be as follows:
Project/Assignment 10 Marks
Internal Class test 15 Marks

To study this course, a student must have

Course prerequisites: passed/opte@hemistry in B.Sc. Il

15
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Programme/Class: Year: Semester:
Bachelor's Degree (with Research)/M.Sc. | Four Eighth

Subject: CHEMISTRY

Course Code: -B020807T

Course Title:
Paper 7: Organic Chemistry

Course Outcomes:
After completing this course, the students willdide to:

Learn about the free radical reaction and elimamateaction.

Know about the mechanism and outcome of aromatittrelphilic substitution reactions.

The various types of aromatic nucleophilic subsbttureactions and will give them a bett

understanding of the processes involved.

Know about the mechanisms for various organic reastand how to use their understand

of organic mechanisms to predict the outcome aftieas.

Know about molecular orbital symmetry and posdipiiif thermal and photochemical

pericyclic reactions.

Learn about UV-VIS and IR spectroscopy which wal lhelpfull in the structural elucidatio

of organic compounds.

er

ng

=]

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hopex week)6-0-0.

Unit Topic No. of
Lectures

Aromatic Electrophilic substitution
The arenium ion mechanism, Orientation and redgtieinergy profile diagram.
The ortho / para ratio, ipso attack, orientatiorother ring system. Diazonium
coupling, Vilsmeir reaction, Gatterman-Koch reagtio

! Aromatic Nucleophilic substitution 12
The SNAr, SN1, benzyne and SRN1 mechanisms. Régetiifect of substrate
structure, leaving group and attacking nucleopfiilee Von Richter, Sommelet—
Houser and Smiles rearrangements.
Free Radical Reactions
Types of free radical reactions, free radical stigtn mechanism, mechanism
at an aromatic substrate, neighboring group assistaReactivity for aliphatic
and aromatic substrates at a bridgehead Alicy@lodenation (NBS), oxidation
of aldehyde to carboxylic acid, auto-oxidation, glng of alkynes. Sandemeyer

[l reaction. Hunsdiecker reaction. 12

Addition to Carbon — Carbon multiple bonds
Mechanistic and stereochemical aspects of additieaction envolving
electrophiles. Nucleophiles and free radicals, aegid chemoselectivity
orientation and reactivity. Addition to cycloprogaming. Hydrogenation o
double and triple bonds, Michaels reaction.

-
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Addition to Carbon — Hetero multiple bonds
Witting reaction. Mechanism of condensation reactiovolving enolates-aldol,
Knoevenagel, Claisen, Mannich, Benzoin, Perkin aBdtobbe reaction.
Hydrolysis of ester and amides, ammonolysis ofreste
Elimination Reactions

The E2, E1 and E1cB mechanism. Reactivity-effedtsubstrates structures,
attacking base, the leaving group and the mediugthdnism and orientation
pyrolytic elimination.

12

Pericyclic Reactions

Molecular orbital Symmetry, Frontier orbital of glbne, 1,3-butadiene, 1,3,
hexatriene and allyl system. Classification of @gglic reactions. Woodward
Halfmann correlation diagram, FMO and PMO approa&bbgtrocyclic reaction
— conrotatory and disrotatory motion, 4n, 4n+2 arg alystems. Cycloaddition
— antarafacial and suprafacial addition, 4n and 4sy&ems, 2+2 addition of
ketenes, 1,3 dipolar cycloaddition and chelotropgactions. Sigmatropi
rearrangement — Suprafacial and antarafacial sififtH, sigmatropic shift
involving corban moieties, 3,3 and 5,5-sigmatrap@rrangement. Claisen, cope
and azacope rearrangements. Fluxional tautomeEsmreaction

12

(@]

Applications of Spectroscopy:
Ultraviolet and Visible Spectroscopy
Various electronic transitions (185-800 nm), Bearrlbert Law, effect of
solvent on electronic transitions, ultraviolet banfibr unsaturated carbony
compounds, dienes, conjugated polyenes. Fieser-Warddrules for conjugated
dienes and unsaturated carbonyl compounds. Stéit @ biphenyls.
Infrared Spectroscopy

Detailed study of vibrational frequencies of candomompounds (ketones,
aldehydes, esters, amides, acids, anhydrides,niestdactams and conjugated
carbonyl compounds). Effect of hydrogen bonding asalvent effect on
vibrational frequencies, overtones, combinationdsaand Fermi resonance.

Recommended Books:

Spectrometric Identification of Organic Compoun8iyersteine and Basser, Willey.
Organic Spectroscopy, P.S. Kalsi, New Age Inteameti (P) Limited.

Spectroscopy of Organic Compounds, Pavia, MeryH-Rublication.

Organic Chemistry, J. Clayden, N. Greeves, S. Waarel P. Wothers (Oxford Press.)

Organic Spectroscopy, | Fleming, McGraw-Hill IndS$. 6. H.O. House, Synthetic Orgarn
Chemistry.

Organic Chemistry, J. Clayden, N. Greeves, S. Waarel P. Wothers (Oxford Press.)
Advanced Organic Chemistry, A. F. A. Carey and.RSuhdberg, 5th Ed. Springer (2007)
Advanced Organic Chemistry, J. March, 6th Ed.

Mechanism and structure in Organic Chemistry —.Es@&uld (Holt, Rinehart and Winston)
Textbook of Pericyclic Reaction, Concept and Apgtilen, K.C. Majumdar and P. Biswas,
Scientific International Pvt. Ltd.

Photochemistry and Pericyclic Reactions, Jagdanmgh&nd Jaya Singh, New Age
International (P) Limited.

Guidebook to Mechanism in Organic Chemistry, Orlesigman, Sykes, P. A New Delhi.

17
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This course can be opted as an elective by thestsidf following subjects:
Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T

marks shall be as follows:

he

Project/Assignment 10 Marks

Internal Class test 15 Marks

Course prerequisites:

To study this course, a student must have
passed/opte@hemistry in B.Sc. Il

Programme/Class: Year: Semester:
Bachelor's Degree (with Research)/M.Sc. | Four Eighth

Subject: CHEMISTRY

Course Code: -B020808T

Course Title:
Paper 8: Physical Chemistry

Course Outcomes:
After completing this course, the students willdide to know:

The limitation of classical thermodynamics, Statatthermodynamics and Non equilibriu

thermodynamics.
The difference between the classical and quantuohamgcs.

The connections between common approximation msetaad standard chemical frame

works, e.g., Born-Oppenheimer approximation andecudhr orbital theory.

m

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hopexr week)6-0-0.

Unit Topic No. of
Lectures
Quantum Chemistry:
Fundamental Background:
Normalised and orthogonal wave functions, operatéigebra of operators,
Eigen value and Eigen functions. Laplacian operatdéermitian operator,
| Hamiltonian operator, postulate of quantum meclsgnidnear Momentum 12

operator, Angular momentum.
Introduction to Quantum mechanical results:

The Schrodinger equation and the postulates oftqopamechanics. Discussic
of solution of the Schrddinger equation to the sonoelel system viz. particle i
a box.

n

=]
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Approximate methods:

The variation theorem, linear variation principRerturbation theory (first order g
and nondegenerate).

Electronic structure of atom:

Electronic configuration, Russell-Saunders term aadpling schemes, Slater-
Condon parameter, term separation energy of pnigioation, term separation
energy for the dn configuration, magnetic effectpin-orbit coupling and
Zeeman splitting.

Molecular Orbital Theory:

Huckel theory of conjugated system, bond order @ratge density calculation.
Application to ethylene, butadiene cyclobutadieng Benzene molecule.

Chemical Dynamics Theory of reaction rate:

Collision, activated complex and unimolecular reacti.e. Lindeman and
preliminary ideas (Hinshelwood, Rice Ramsperger #&RIIKM theories),
thermodynamics of reaction rate. The ideas of r@adtinetics in solution with
special reference to kinetic salt effects. The fasiction kinetics, fundamental
aspects of NMR, Relaxation methods and flash pgsil Preliminary ideas of 20
molecular reaction dynamics.
Photochemical reactions involving pyrolysis of nwmlles and kinetics of
enzyme reaction.

Recommended Books:

P.W. Atkins, Physical Chemistry, Oxford UniversRyess, New York. 2. S. Glasston, Physi
Chemistry, Nostrand

S. Glasston, Physical Chemistry, Nostrand
K.L. Kapoor, Advance Physical Chemistry (Vol-1,2)3 Mac Millan, India
Puri Sharma Pathania, Advance Physical Chemistry.

M.C. Gupta. Statistical Thermodynamics, Secondi&ditNew Age International Limited
Publisher, India by

A.K Chandra. Introductory Quantum chemistry Secé&iudition,Tata Mc Graw-Hill publishing
company Limited, India

R.K Prasad. Quantum chemistry Through problemssahdion,New age International Pvt. Lt
Publishers.

Ira N. Levineance Physical Chemistry (Vol-1,2,3K),. Kapoor,Mac Millan, India
Puri Sharma Pathania, Advance Physical Chemistry.

This course can be opted as an elective by thestsidf following subjects:

O

pen to all

Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T

m

cal

he

arks shall be as follows:
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Project/Assignment 10 Marks

Internal Class test 15 Marks

To study this course, a student must have

Course prerequisites: passed/opte@hemistry in B.Sc. Il

Bachelor's Degree (with Research)/M.Sc. | Four Eighth

Programme/Class: Year: Semester:

Subject: CHEMISTRY

Course Code: -B020809P

Course Title:

Paper 9: Chemistry Practical

Course Outcomes:
After completing this course, the students willdide to learn:

The understand of the theories taught to them i@dMsemester (Il) in different branches
chemistry e.g. Inorganic, Organic and Physical GbtgnPracticals are able to gain them.

The qualitative analysis and determination of twecetah ions volumetrically and
gravimetrically.

The preparation of selected inorganic compoundstlagid characterization by spectroscop

method.
About one steps synthesis involving different naesetions.
The basic knowledge like preparation of solutiotgandardization of secondary solutig

of

c

n,

dilution, calibration, and handling of some sopbated electronic related to the practical

syllabus.

The basic knowledge of chemical kinetics potentitane pH- metery, order of reaction,

saponification of an ester.
To focus their aim for future prospects of Ph.ogsgamme and Pharmaceutical industry.

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hopex week)6-0-0.

Unit

Topic No. of
Lectures

INORGANIC CHEMISTRY
Quantitative analysis

Separation and determination of two metal ion Cu@i-Zn., Cu-Fe etc. 20
involving volumetric and gravimetric methods.

Preparation and their characterisation

20



Preparation of selected inorganic compound and #tedies by I.R., electroni
spectra

VO(acac)
Cis-K[Cr(C20q)2 (H2 O)]
Na[Cr(NHs )2 (SCN)]
[Mn(acac}]

Ks [Fe(GOy)4

Prussian Blue,
Co[(NHjz )s][Co(NO )e]
[Ni(NH3)¢]Cl>
Ni(DMG):
[CU(NH3)4]SO4.H20

Organic Synthesis
One Step synthesis involving-

Adipic acid by chromic acid oxidation of cyclohexén
Triphenylmethanol from Benzoic acid

Dibenzal acetone from Benzaldehyde
p-chlorotoluene fronp-Toluidine

p-nitroaniline fromp-bromoaniline

Quantitative Estimation

Determination of iodine and saponification valuéaroil.
Determination of DO, COD and BOD of water sample.
Estimation of amine/phenols using bromate/bromitieit®on or acetylation
method.
Determination of the percentage of number of hygrgxoup in an organic
compound

20

PHYSICAL CHEMISTRY
Chemical Kinetics:

To find the velocity constant of the hydrolysis aif ester catalysed by an

acid and also find the temperature coefficient issmenergy of activation.
To determine the order of saponification of ethggtate with sodium
hydroxide.

Determination of velocity constant of decomposit@rBenzene diazoniun
chloride.

Determination of rate constant and order of readbietween KO, and HI.

Potentiometry/pH metry:

Determine the strength of the given hydrochlorid aolution by titrating it
against sodium hydroxide solution using pH meter.

To find out the strength of hydrochloric acid amatic acid in a mixture o
both by titrating it against sodium hydroxide s@uatby using pH meter.
To find out the strength of acetic acid by titrgtilh against sodium
hydroxide using pH meter.

f

20
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Recommended Books:

Vogels Text book of Quantitative Analysis revis@dBessett, R.C. Denney, G.H. Jellery anc

Mendhan ELBS.

Experimental Inorganic Chemistry by Mounir A, Majaiorwood series in Chemical Science

(Horwood publishing Chichester).

Inorganic Experiments, J. Derexwoolings VCH

Basic concept of Analysis chemistry, S.M. ChopNkdiley Bastern.

Synthesis and characterization of Inorganic comdeuWw.L. Jolly, Prentice Hall.
Handbook of Organic Analysis Qualitative and Quatitre, H. Clark, Adward Ar.
Vogel's Textbook of Practical Organic ChemistryRATatchell, John Wiley.
Findley’'s Practical Physical Chemistry revised, .B.évitt, Longman.
Experimental Physical Chemistry, R.C. Das and BebEata Mc Grawhill.
Experiments in Physical chemistry, J.C. Ghosh, 8thn&havan.

Advanced Practical Physical Chemistry, J.B. Yadav.

This course can be opted as an elective by thestsaf following subjects:

Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T

marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test 15 Marks

Course prerequisites: passed/opte@hemistry in B.Sc. Il

To study this course, a student must have

he

A complete records of practical exercises in Inargaorganic and physical chemistry done
during the session must be produced by the camedidiathree separate record books at the

time of practical examination.

Total duration of practical examination will be A@urs spread over two days.
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Bachelor's Degree (with Research)/M.Sc. |

Programme/Class:
Four

Year: Semester:
Eighth

Subject: CHEMISTRY

Course Code: -B020810T

Course Title:

Paper 10: Analytical Techniques

Course Outcomes:
After completing this course, the students willdide to know about:

The coulometry and current voltage curve, polarplgyaorganic polarography.

Thermogravimetric Analysis (TGA), Differential Threal Analysis (DTA) and Differential

Scanning Calorimetry (DSC).
The techniques of chromatography such as HPLC, awCGLC.
The Dilution Analysis, Activation Analysis and TeacTechnique

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hopexr week)6-0-0.

Unit Topic No. of
Lectures
Polarography:

| Coulometry ano_l Cur(ent Voltage Curve, _ High Freqyend@itrations o5
Polarography, Differential Polarograpghy, DerivatiWolarography and Teé
Polarography, Polarography of Inorganic Complexesraolten salts.

Organic Polarography:
Elucidation of electrode mechanism and polarog@plkehaviour of some typic
organic compounds.

' Thermal Analysis: 15
Theory, methodology and applications of thermogreetric analysis (TGA
Differential Thermal Analysis (DTA) and Differentiesbcanning Calorimett
(DSC), Principles, techniques and application effiometric titration methods
Radiochemical Analysis:

I Radiochemical analysis, Dilution analysis, activatianalysis, szird chalmer 10
reaction, Tracer technique and mass spectrography.

Chromatography:
IV |lon exchange techniques and electrophoresis, TIWC, &d HPLC. 10
Recommended Books:
* Analytical Chemistry, G.D. Christian, J. Wiley.
* Fundamentals of Analytical Chemistry D.A. Skoog DWest and FJ. holler W.B. Saunders.

* Analytical Chemistry-Principles J,S. Kennedy, W3wunders.
* Analytical Chemistry-Principles and Techniques. LHargis Prentice Hall.

* Principles of Instrumental Analysis, D.A. SkoogdahL. Loaiy. W.B. Saunders.
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This course can be opted as an elective by thestsaf following subjects:

Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajeet/ Assignment and Internal Class Test. T
marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test 15 Marks

To study this course, a student must have

Course prerequisites: passed/opte@hemistry in B.Sc. Il

Programme/Class: Year: Semester:
Bachelor's Degree (with Research)/M.Sc. | Four Eighth

Subject: CHEMISTRY

Course Title:

Course Code: -B020811R .
Paper 11: Research Project

"he

For project work, the area of the work would todeeided by the advisor/mentor. On completion of

the project work, students have to submit the wiorkthe form of thesis followed by oral

presentation in the presence of faculty members.

Credits:08 PaperCore Compulsory

Max. Marks:100 Min. Pass Marks55

Total No. of Lectures-Tutorials-Practical (in hopex week)6-0-0.

Programme/Class: Year: Semester:
Bachelor's Degree (with Research)/M.Sc. lI Fifth Ninth

Subject: CHEMISTRY

Course Title:
Course Code: -B020901T _ _
Paper 1: Inorganic Chemistry

Course Outcomes:
After completing this course, the students willdide to:

* Learn the detailed investigation of Electron SpiResonance (ESR) studies of paramagn
compounds and about Mdssbauer Spectroscopy.

* Gain additionally, the knowledge about the vibratibspectroscopy of inorganic compounds.

* Get know supposed to have some expertise in dealthg=SR and Méssbauer Spectroscopy.

e Learn about the photo electron spectroscopy (PES).

24
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Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hopexr week)6-0-0.

Unit Topic No. of
Lectures
Applications of Inorganic Spectroscopy
Electron Spin Resonance Spectroscopy
| Hyperfine Coupling, spin polarization for atoms drghsition metal ions, spin- 15

orbit coupling and significance of g-tensors, aggtiion to transition metal
complexes (having one unpaired electron) includmgogical systems and to
inorganic free radicals such a®H,,F,,BH, and NHZ, study of
inorganic compounds, [Ni(H,0).J", [Mo(CN),]* and
[Cu(H,0)]"".
Mossbauer Spectroscopy
Basic Principles, spectral parameters and specthligplay. Application of the

| | technique to the studies of (a) bonding and strestuf F& and Fé&’ 15
compounds including those of intermediate spin St} and SiA* compounds -+
nature of M-L bond, coordination number, structaed (c) detection of
oxidation state and in equivalent MB atoms.(d) Bgital applications.
Vibrational Spectroscopy

Il Symmetry and shapes of ABAB3; and AB;, mode of bonding of ambidentate 15
ligands such as thiocyanate, nitrate, sulfate aed..Changes in the spectra of
(a) donor molecules upon coordination,
(b) Change in symmetry upon coordination

IV | Photo Electron Spectroscopy:

Principles, koopmans theorem, jgs, photoionisation process, chemical sh
ESCA. Core binding energy. Techniques of PES, Atoand molecular pha
electron spectra, Applications of ESCA, Auger elattspectroscopy, applicat
of AES.

15

Recommended Books:
* Physical Methods for Chemistry, R. S. Drago, Sam@@mpany.

» Structural Methods in Inorganic Chemistry, E. A.Bhsworth, D.W.H. Rankin and S. Cradoc¢

ELBS

* NMR, NQR, EPR and Mossbauer Spectroscopy in Inacg@memistry, R.V. Parish, Ellis

Norwood.
* Practical NMR Spectroscopy, M.L. Martin, J. J. Drlph and G. J. Martin, Heyden.

This course can be opted as an elective by thestsaf following subjects:
Opento all

25
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Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. The
marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test 15 Marks

Course prerequisites:

To study this course, a student must have
passed/opte@hemistry in B.Sc. Il

Programme/Class: Year: Semester:
Bachelor's Degree (with Research)/M.Sc. Il Fifth Ninth

Subject: CHEMISTRY

Course Code: -B020902T

Course Title:
Paper 2: Organic Chemistry

Course Outcomes:
After completing this course, the students willdide to:

Gain the knowledge about nuclear magnetic resonapeetroscopic and mass spectrometry

techniques for organic structure elucidation ofamig molecules.

nyl

Know the basics of photochemical reactions and qatiemical reaction of alkenes and carbo
compounds.
Credits:04 PaperCore Compulsory
Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hopexr week)6-0-0.

Unit Topic No. of
Lectures
Applications of Organic spectroscopy
Nuclear Magnetic Resonance Spectroscopy
General introduction and definition, chemical shiffpin-spin interaction,
shielding mechanism, mechanism of measurement, icakemshift values and
correlation for protons bonded to carbon (aliphattefinic, aldehydic and
| aromatic) and other nuclei (alcohols, phenols, €nchrboxylic acids, amines, 20

amides &mercapto), chemical exchange, effect ofetation, factor influencing
coupling constant ‘J’. Spin decoupling, complexnsgpin interaction betwee
two, three, four and five nuclei (first order spayt virtual coupling.

with dihedral angle. Simplification of complex spraenuclear magnetic doub

diagnostics (MRI) application in structural detenation.

Stereochemistry, hindered rotation, Karplus curagation of coupling constant

resonance, chemical shift reagents, solvent efi@atsuse of NMR in medical

26



Two dimension NMR spectroscopy
Introduction to COSY and DEPT techniques.
Il Carbon-13 NMR Spectroscopy 07
General considerations, chemical shift (aliphatlefinic, alkyne, aromatic,
heteroaromatic and carbonyl carbon), coupling @rist

Mass Spectrometry

Introduction, ion production — EI, Cl, FD and FABactors affecting
fragmentation, ion analysis, ion abundance. Masscteg fragmentation of
Il | organic compounds, common functional groups, mdéedan peak, metastable 08
peak, McLafferty rearrangement. Nitrogen rule. Higkesolution mass
spectrometery. Examples of mass spectral fragmentaf organic compounds
with respect to their structure determination.

Photochemistry
Photochemical Reactions
Interaction of electromagnetic radiation with mgttgpes of excitations, fate of
excited molecule, quantum yield, transfer of exmtaenergy.
Photochemistry of Alkenes

Intramolecular reactions of the olefinic bond — metrical isomerism,
cyclisation reactions, rearrangement of 1, 4 - hrial— dienes.
Photochemistry of Carbonyl Compounds

Intramolecular reactions of carbonyl compoundstudrased, cyclic and acyclic,
a, p-unsaturated angs, y unsaturated compounds. Cyclohexadienones.
Intermolecular unsaturated and cyloaddition reastie dimerisations and
oxetane formation.

Numerical Problem based on UV-VIS, IR, NMR and M&gsectroscopy for

v structural determination of organic compounds.

05

Recommended Books:

Organic Photochemistry: A visual approach, Jan i€kpeVCH publishers (1992).

Oganic Photochemistry, O. Kan, McGraw-Hill Inc., US

Organic Chemistry, J. Clayden, N. Greeves, S. Waaral P. Wothers (Oxford Press).
Fundamentals of Photochemistry, KK Rohatagi, Newe Agernational (P) Limited.
Principles of Molecular Photochemistry, Nichola3drro, V. Ramamurthy J. C., Viva Books.
Spectrometric identification of organic compounddR Silverstein, G.C. Bassler and T.C.
morill, John, Wiley.

Application of spectroscopy of organic compoundis Dyer, Pentice Hall.

Spectroscopic methods in organic chemistry D.Hliamis. I. Fleming, Tata Mc Graw-Hill
Spectroscopy of organic compounds P.S. Kalsi, Neg& Wternational

This course can be opted as an elective by thestsaf following subjects:
Open to all

Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based ajet/ Assignment and Internal Class Test. The
marks shall be as follows:

27



Project/Assignment 10 Marks

Internal Class test 15 Marks

To study this course, a student must have

Course prerequisites: passed/opte@hemistry in B.Sc. Il

Bachelor's Degree (with Research)/M.Sc. lI Fifth Ninth

Programme/Class: Year: Semester:

Subject: CHEMISTRY

Course Code: -B020903T

Course Title:
Paper 3: Physical Chemistry

Course Outcomes:
After completing this course, the students willdide to learn :

The basic theories and kinetics of solid statetieRs.

Perfect and imperfect crystals and their defectseyTwill also gain the knowledge of electron
properties and band theory.

The quantum theory of paramagnetism, hysteresis.

The electrically conducting solids and new supedcators

How to determine reaction mechanism and what igétsephase photolysis.

The experimental techniques and photo chemicakegsss.

The Chemisorption, sorption, desorption and kisaeticgas-solid interface.

About nuclear reaction, fission, fusion, radioagtigchnique and neutron-activation analysis.

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hoper week)6-0-0.

Unit

Topic No. of
Lectures

Solid State Chemistry
A brief idea about solid state reactions and kasetif solid state reactions.

Crystal Defects and Non-Stoichiometry

Perfect and imperfect crystals, intrinsic and @siic defects — point defects, line
and plane defects, vacancies, Schottky and Freatgfects. Thermodynamics of
Schottky and Frenkel defect formation, colour cesnte 20

Electronic Properties and Band Theory

Metals, insulators and semiconductors, electrorracgire of solids-band
theory, band structure of metals, insulators amdic@nductors. Intrinsic an
extrinsic semiconductors, doping semiconductorsn gunctions, supe
conductors. Optical Properties — Optical refleceaqhotoconduction

=
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Energy States of Molecules

I Physical properties of excited molecules such fasagve index, and dipale oq
moment. Light emission and chemical reaction frowited states, radiationless
deactivation of excited states.

Determination of Reaction Mechanism
Classification, rate constants and life times ofctee energy states —
determination of rate constants of reactions. Eféédight intensity on the rate
of photochemical reactions. Types of photochemioadctions — photo-
dissociation.
Nuclear chemistry
Nuclear reactions, fission and fusion, mass defeagjic number fission product
1 10

and yields: Radioactive decay and equilibrium, @adiive techniques, trac
technique, neutron-activation analysis, countinghtéque such as G.M

er
1.

ionisation.

Heterogeneous Reactions:

Adsorption, sorption, chemisorption and desorptigas-solid adsorption

IV | adsoption with dissociation, competition adsorptipan-ideal adsorption, rates 10

of adsorption and desorption.

Recommended Books:
Solid Sate Chemistry and its Application, A. R. Wé&denum
Principal Of The Solid state, H. V. Keer, Wiley Eas.

Solid Sate Chemistry, N.B. Hannay.

Solid Sate Chemistry, D.K. Chakrabarty, New ageriational.
Fundamental of Photochemistry,K. K. Rohtagi-MukheiViley Eastern.
Molecular photochemistry, N. J. Turro, W. A. Benjam

Introductory Photochemistry, A. Cox and T. Camp Gviaw-Hill
Essentials of Nuclear Chemistry by H.J. ArnikaryN&ge International
Nuclear Chemistry by U.N. Dash S. Chand & Sons.

This course can be opted as an elective by thestsaf following subjects:

Opento all

Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T

marks shall be as follows:

Project/Assignment

10 Marks

Internal Class test

15 Marks

Course prerequisites:

To study this course, a student must have
passed/opte@hemistry in B.Sc.
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Bachelor's Degree (with Research)/M.Sc. Il

Year:
Fifth

Programme/Class:
Nin

Semester:

th

Subject: CHEMISTRY

Course Code: -B020904T

Course Title:

Paper 4: Environmental Chemistry

Course Outcomes:

After completing this course, the students willdide to:

Know about environmental chemistry is an interdiBoary science that includes atmosphe
aguatic and soil chemistry, as well as heavilyingyon analytical chemistry and being rela

to environmental and other areas of science.

Gain the knowledge of the fate of chemical spekidbe air, soil and water environments t

effects of human activity and biological activity these.

Grasp the knowledge of industrial pollution andiemvmental toxicology.

Credits:04 PaperCore Compulsory

Max. Marks:25+75

Total No. of Lectures-Tutorials-Practical (in hopexr week)6-0-0.

=.

[

Unit Topic No. of
Lectures
Environment
| Introduction, Composition of atmosphere, VertiGnperature, heat budget of 12
the earth atmospheric system, vertical stabilimmasphere. Biogeochemical
cycles of C,N,P,S and O. Bio distribution of eletsen
Hydrosphere
Chemical Composition of Water bodies- lakes, steaner and wet lands etc,
hydrological cycle
Aquatic Pollution
Il Inorganic, Organic, Pesticide, Agricultural, Indistand Sewage, detergents, 1g
oil spills and oil pollutants, Water quality paraems-dissolved oxygen,
biochemical oxygen demands, solids metals, conténthloride, Sulphate,
phosphate, nitrate and micro-organisms water quaiandards. Analytical
methods for measuring BOD, DO, COD, F, Oil, Mef@s, Cd, Cr, Hg, Pb, Se
etc) residual chloride and chlorine demand, Pwifon and treatment of water.
Soil
IIl | Composition, micro and macro nutrients, Pollutidertilizers, pesticides, 06

plastics and metals, waste treatment.

30
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Atmosphere

Chemical Composition of atmosphere, Particles, land radicals and theijr
formation chemical and photochemical reaction magphere smog formatio
IV | oxides of N,C,S,0 and their effect, pollution byenficals, petroleum, minerals, 12
ChloroFluoro hydrocarbons. Green house effect, e air pollution controls
and their chemistry. Analytical methods for measgiiir pollutants, continuous
monitoring instruments,

=)

Industrial Pollution

Cement, sugar, distillery, drug, paper and pulgsrttal power plants, nuclear
power plants, metallurgy, polymers, drugs etc. Baglclide analysis, Disposa
v | of Wastes and their management. 12

Environmental Toxicology

Chemical solution to environmental problems, bioddgbility, principles of
decomposition, better industrial processes.

Recommended Books:

Manahan, Stanley E. Fundamentals of Environmertieh@stry Boca Raton: CRC Press.

Sonja Krause, Herbert M. Clark, James P. FerrifeRd_. Strong Chemistry of the
Environment, Elsevier Science & Technology.

A.K. De., Environmental Chemistry, Wiley Eastern.

Clair, N. Sawyer, Perry L. Mc Carty, Gene F. Pagk@hemistry for environmental engineerir
and Science (5thedition ) McGraw Hill Professional.

This course can be opted as an elective by thestsidf following subjects:

Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T

marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test 15 Marks

. To study this course, a student must have
Course prerequisites:

he

passed/opte@hemistry in B.Sc.
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Bachelor's Degree (with Research)/M.Sc. lI

Year: Semester:
Fifth Ninth

Programme/Class:

Subject: CHEMISTRY

Course Code: -B020905P

Course Title:
Paper 5: Chemistry Practical

Course Outcomes:
After completing this course, the students willdide to:

Know about Preparation of inorganic complex andrtB&uctural determination by
spectroscopic methods.

Learn about separation and identification of trmemponent organic mixture.

Learn about structural elucidation of organic coommpmts by UV-VIS ILR. NMR & Mass
spectroscopic method.

Know about the isolation of caffeine from tea aadain from milk.

Learn about the determination of Pka of an indicatlod also test the validity of Beer's-
Lambert's law.

Learn about the determination of activity coeffitieand ionic product of water by EMF
method.

Focus their aim for future prospects of Ph.D progree and pharmaceutical industry.

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hopexr week)6-0-0.

Unit

Topic No. of
Lectures

Inorganic Chemistry

Preparation of selected inorganic compounds andattsiial elucidation on the
basis of given spectra (IR, ESR and MS) from thiefang

» Copper glycine complex

* Sodium amide

* Sodium tetrathionate

« Ferrocene 20
Chromatographic separation

* Thin layer chromatographic separation of Nickel,gdasium, Cobalt and
Zinc and determination of Rf values

e Cadmium and zinc
e zinc and magnesium

D

Organic Chemistry
Qualitative Analysis
« Separation and identification of compounds of atomx of three organic 5

compounds (three solid or two solid one liquid erecsolid two liquid),

prepare suitable derivative if possible. Purify theparated components
check with TLC.
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Isolation of the following

» Caffeine from tea leaves
* Casein from milk

* Lactose from milk

* Lycopene from tomatoes

Physical Chemistry Practical:
Spectrophotometer/colorimeter:

* Determination of PKa of an indicator (e.g. methgtly in (a) aqueous (b
micellar media

» To test the validity of Beer-Lambert's law usingofth electric absorptio
meter/colorimeter and to determine the unknown entration of the
solution.

E.M.F. Measurements:
» Determination of activity coefficient of electrogg.
» Determination of ionic product of water (Kw). 20

* To find out the strength of given F.A.S. solutlon titrating it against
potassium dichromate solution potentiometricallyscAfind the redox

potential of the ferrous —ferrif€? = Fe® system.

N

-

Polarimetry:
» Determination of rate constant for hydrolysis/irsien of cane sugar using
polarimeter.

* Determination of specific rotation and moleculatatmn of cane suga
polarimetrically and also find the concentrationtbé unknown solution.
Calculate the intrinsic rotation for cane sugatr.

=

Recommended Books:

Vogels Text book of Quantitative Analysis revisdd Bessett, R.C. Denney, G.H. Jellery &g
J.Mendhan ELBS

Experimental Inorganic Chemistry by Mounir A, Majaélorwood series in Chemical Science
(Horwood publishing Chichester).

Microscale Inorganic Chemistry, Z. Scafran, R.MkePand M.M. Singh Wiley.
Practical Inorganic Chemistry, G. Marrand, B.W. Rett, Van Nostrand.

The systematic Indentification of Organic Compoyril$. Shringer and D.Y. Curlin.
Qualitative Analysis, R.A. Day, Jr. and A.L. Undewd, Prentice Hall.

Synthesis and characterization of Inorganic comgdeuWw.L. Jolly, Prentice Hall.
Systematic Qualitative Organic Analysis, H. MiddetédwardArnoid.

Handbook of Organic Analysis Qualitative and Quatite, H. Clark, Adward Ar.
Vogel's Textbook of Practical Organic ChemistryRATatchell, John Wiley.
Practical Physical Chemistry, A.M. James and Frieh@nd, Longman.

Findley's Practical Physical Chemistry revised, .B.évitt, Longman.

Experimental Physical Chemistry, R.C. Das and BebEata Mc Grawhill.

Senior Practical Physical Chemistry, B.D. Khosld &S. Barg (R. Chand and Co., Delhi)
Experimental Physical Chemistry by D.P. ShoemakeGvawhill, 7th Edition.

\nd
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This course can be opted as an elective by thestsaf following subjects:
Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T

marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test 15 Marks

To study this course, a student must have

Course prerequisites: passed/opte@hemistry in B.Sc. Il

he

A complete records of practical exercises in Inargaorganic and physical chemistry done
during the session must be produced by the camdidathree separate record books at the
time of practical examination.
2. Total duration of practical examination will be B@urs spread over two days.
Programme/Class: Year: Semester:
Bachelor's Degree (with Research)/M.Sc. Il Fifth Tenth

Subject: CHEMISTRY

Course Title:

Course Code: - B021006P Paper 6: Chemistry Practical

Course Outcomes:
After completing this course the students wile dblkearn about:

* Flame photometric analysis.

* Colorimetric and spectrophotometric analysis.

* Three steps synthesis and identification of organmpound by their spectral data

» Separation and identification of glucose, fructasd sucrose by paper chromotography.
» Kinetics of catalysed oxidation of Pd(ll) and IH)I

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hopexr week)6-0-0.

Unit Topic No. of
Lectures

Inorganic Chemistry

Spectrophotometric determination

* Magnese/Chromium/Vanadium in stell sample 20

* Nickel/molebdenum/tungsten/Vanadium/uranium by aotive spectro-
photometric method

* Iron-phenanthroline complex: Job method
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Flame Photometric Determinations

* Sodium and Potassium when present together
e Lithium/calcium/Barium/Strontium

e Cadmium and Magnesium in tap water.

Organic Chemistry

* Multi step synthesis of organic compoundsppration of organic
compounds involving not more than three steps.

* Benzanilide from Benzene

* Benzilic acid from Benzoic

¢ Quinoline from Aniline

» 2-phenylindole from phenyl hydrazine

: » Alkylation of diethylmalonate with an alkyl halide 20
Paper Chromatography
» Identification of organic compounds on the basigigén spectral data (UV,
IR, PMR, CMR and MS)
» Separation and identification of the sugars pregenhe given mixture of
glucose, fructose and sucrose by paper chromatogapd determination of
Rf values.
Physical Chemistry:
1. Chemical Kinetics-
* Kinetics of Pd(ll) catalysed oxidation of reducingugars by N-
bromoacetamide in acidic medium.
» Kinetics of oxidation of ketones by Ce(lV) sulphate acidic medium
i catalysed by Ir(1ll) chloride. 20

» Kinetics of oxidation of reducing sugars by potassiferricyanide or coppe
(1) in presence of ammonium hydroxide or sodiundimxide.

» Kinetics of oxidation of alcohols or diols by Canu(lV) sulfate in aqueou
sulfuric acid medium.

2. E.M.F. Measurement

* Determination of the equilibrium constant of thaaton
H,Q+2Ag = Q+2H"+2Ag+2e
(Hydroquinone) (Quinone)

» Conductometric/potentiomentric titration of mixtaref acids, KCl and KI.

* To determine the equivalent conductivity of strogigctrolyte at severe
concentrations and verify the applicability of Debylckel-Onsage
equation.

-

|l

=

35




Recommended Books:

Vogels Text book of Quantitative Analysis revisddBessett, R.C. Denney, G.H. Jellery and

J.Mendhan ELBS

Experimental Inorganic Chemistry by Mounir A, Malaiorwood series in Chemical Science
(Horwood publishing Chichester) 1999.

Inorganic Experiments, J. Derexwoolings VCH

Practical Inorganic Chemistry, G. Marrand, B.W. Rett, Van Nostrand.
Qualitative Analysis, R.A. Day, Jr. and A.L. Undewd, Prentice Hall.

Basic concept of Analysis chemistry, S.M. ChopNdiley Bastern.

Handbook of Organic Analysis Qualitative and Quatitre, H. Clark, Adward Ar.
Vogel's Textbook of Practical Organic ChemistryRATatchell, John Wiley.
Practical Physical Chemistry, A.M. James and Frieh@nd, Longman.

Findley's Practical Physical Chemistry revised, .B.evitt, Longman.
Experimental Physical Chemistry, R.C. Das and BsbBata Mc Grawhill.

Experiments in Chemistry, D.V. Jahagirdar, HimalRy#lishing House.
Practical Physical Chemistry, B. Vishwanathan ar& Raghwan, Viva Books.
General Chemistry Experiments, Anil J Elias, UnsiigrPress (2002)
Experiments in Physical chemistry, J.C. Ghosh, 8ti@havan.

Advanced Practical Physical Chemistry, JB Yadav.

This course can be opted as an elective by thestsidf following subjects:
Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T
marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test 15 Marks

To study this course, a student must have

Course prerequisites: passed/opte@hemistry in B.Sc. Il

A complete records of practical exercises in Inargaorganic and physical chemistry done
during the session must be produced by the cardidathree separate record books at the
time of practical examination.

Total duration of practical examination will be A@urs spread over two days.
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Programme/Class: Year: Semester:
Bachelor's Degree (with Research)/M.Sc. lI Fifth Tenth

Subject: CHEMISTRY

Course Code: - B021007T

Course Title:
Paper 7: Biochemistry

Course Outcomes:
» After completing this course, the students willaide to:
* Learn with some brief glimpses of bioinorganic cleny.

* Know the mechanism of action of enzymes, enzymalysdd reactions, enzyme models a
applications of enzymes.

* The biopolymers, their interactions, their thermoayics and their molecular weight
determination.

» The bioenergetics and statistical mechanics inddyopers.

nd

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hoper week)6-0-0.

Unit

Topic

No. of
Lectures

Bioinorganic Chemistry

Metal lons in Biological Systems

(a) Essential and trace metals.

(b) Na+ /K+Pump.

Hemeproteins and oxygen uptake, structure and itmaf haemoglobin,
myoglobin, hemocyanins and hemerythrin model sytithmmplexes of iron
cobalt and copper.

Electron Transfer in Biology

Structure and function of metalloproteins in eleottransport processes-
cytochromes and ion sulphur proteins.

Nitrogenase

Biological nitrogen fixation, molybdenum nitrogereas

Bioenergetics and ATP cycle
DNA polymerisation, glucose storage, metal compdeixetransmission of
energy, chlorophylls, photosystem | and photosydieémcleavage of water.

20

Bioorganic Chemistry
Enzymes

Introduction and historical perspective, chemicad abiological catalysis
remarkable properties of enzymes like catalytic @owspecificity and
regulation. Nomenclature and classification, esxtoac and purification
Fischer’s lock and key and Koshland’s induced ypdthesis, Enzyme kinetic

Michaelis-Menten and Lineweaver-Burk plots, revelesi and irreversible

inhibition.

U

174

20
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Biotechnological Applications of Enzymes
Large-scale production and purification of enzynteshniques and methods of
immobilization of enzymes, effect of immobilizatiom enzyme activity,
application of immobilized enzymes, enzymes asetarépr drug design. Clinical
uses of enzymes, enzyme therapy, enzymes and re@ambDNAtechnology.

Biophysical Chemistry:

Biopolymers 20

Evaluation of size, shape, molecular weight ancerexbf hydration of
biopolymers by various experimental techniquestedpbioresis

Biopolymer Interactions

Forces involved in biopolymer interactions. Elestatic charges and molecular
expansion, hydrophobic forces, dispersion forcerattions. Multiple equilibria
and various types of binding processes in bioldgigstems.

Thermodynamics of Biopolymer Solutions

Thermodynamics of biopolymer solutions, osmotic sptee, membrane
equilibrium muscular contraction and energy gemematn mechanochemical
system.

Recommended Books:

Principles of Bioinorganic Chemistry, S. J. Lippamnt J. M. Berg, University Science Books

Bioinorganic Chemistry, I. Bertini, H. B. Gray, 3. Lippard and J. S. Valentine, Univers
Science Books.

Inorganic Biochemistry volume | and Il. ed. G. lickhorn, Elsevier.

Bioorganic, Bioinorganic and Supramolecular Chemjd?.S. Kalsi, New Age International (P)

Limited.

Principles of Biochemistry, A. L. Lehninger, Womhblisher.
Biochemistry, L. Stryer, W.H. Freeman.

Biochemistry, J David Rawn, Neil Patterson.

Biochemistry, Voet and Voet, John Wiley.

Outlines of Biochemistry, E. E. Conn and P.K. Stiirddphn Wiley.

This course can be opted as an elective by thestsaf following subjects:
Opento all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based apelet/ Assignment and Internal Class Test. T
marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test 15 Marks

To study this course, a student must have

Course prerequisites: passed/opte@hemistry in B.Sc. Il

he
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Bachelor's Degree (with Research)/M.Sc. Il Fifth Tenth

Programme/Class: Year: Semester:

Subject: CHEMISTRY

Course Code: - B021008T

Course Title:
Paper 08 (A): Analytical Chemistry

Course Outcomes:
After completing this course, the students will @iog the knowledge of:

Importance of analytical chemistry, Gravimetricheiqque and handling of reagents.

Errors, precision, accuracy and the uses of gtatist

Food analysis, food adulteration and pesticide@oudf

Measurement of BOD and COD and Contaminant of Roils present in water
Soil, Fuel, Body Fluids and Drugs analysis.

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hopexr week)6-0-0.

Unit

Topic

No. of

Lectures

Introduction

Role of analytical chemistry, Classification of bi@al methods-classical an
instrumental. Types of instrumental analysis Seigcan analytical metho
analytical balance. Techniques of weighing, errdov®lumetric glassware
cleaning and calibration of glassware. Sample pegjas-dissolution an
decompositions.

17T 0o

12

Errors and Evaluation

Definition of terms in mean and median. Precisitamdard deviation, relativ
standard deviation. Accuracy-absolute error, redatrror. Types of error i
experimental data-determinate (systematic), indeteate (of random) and
gross. Sources of errors and the effects uponrlytecal results.

> ®

12

Food Analysis

Carbohydrates, Calcium, potassium, sodium and ptatep Food adulteration
common adulterants in food, contamination of food &dulterants. Pesticide
analysis in food products.

12

Analysis of Water Pollution

Origin of waste water types water pollutants antea$. Sources of water

of pollution objectives of analysis-parameter forakysis-colour turbidity total
solids conductivity acidity, alkalinity, hardnes$loride, sulphate, fluoride,

silica.

pollution domestic, industrial, agricultural soridaradioactive wastes as sources

12

39




Analysis of Soil and Fuel

value.

* Analysis of soil: moisture, pH, total nitrogen. Bpbtorus, silicon, lime
magnesia, manganese, sulphur and alkali salts.

* Fuel analysis: solid, liquid and gas, Ultimate amdximate analysis-heatin
values grading of coal. Liquid fuels-flash poimjlme point, octane numbe
and carbon residue. Gaseous fuels-producer gaswatel gas-calorific

21

12

Recommended Books:

Analytical Chemistry, G.D. Christian, J. Wiley.
Fundamentals of Analytical Chemistry D.A. Skoog DWest and FJ. holler W.B. Saunders.
Analytical Chemistry-Principles J,S. Kennedy, W3wunders.

Analytical Chemistry-Principles and Techniques. LHargis Prentice Hall.
Principles of Instrumental Analysis, D.A. SkoogdahL. Loaiy. W.B. Saunders.

This course can be opted as an elective by thestsidf following subjects:

Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajeet/ Assignment and Internal Class Test. T

marks shall be as follows:

Project/Assignment

10 Marks

Internal Class test

15 Marks

Course prerequisites:

To study this course, a student must have
passed/opte@hemistry in B.Sc.

Programme/Class:

Bachelor's Degree (with Research)/M.Sc. Il

Year: Semester:

Fifth Tenth

Subject: CHEMISTRY

Course Code: - B021009T

Course Title:

Paper 08 (B): Chemistry of Natural Product

Course Outcomes:

After completing this course, the students willdide to learn the:

» Classification, stereochemistry and synthesis ofesomportant terpenoids and carotenoids
* Nomenclature, structure elucidation, physiologaetion and synthesis of Alkaloids.
» Occurrence, basic structure, Isolation and synshefssome prominent Steroids.

» Types of plant pigments, their structure determamatisolation and synthesis of some

significant plant pigments.

Credits:04

PaperCore Compulsory

Max. Marks:25+75

Total No. of Lectures-Tutorials-Practical (in hoper week)6-0-0.

40
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Unit Topic No. of
Lectures
Terpenoids and Carotenoids
Classification, nomenclature, occurrence, isolatgeneral methods of structure
[ determination, isoprene rule. Structure determomatistereochemistry and 15
synthesis of the following representative molecul&tral, Geraniol, o-
Terpeneol, Phytol, Abietic acid apdCarotene.
Alkaloids
Definition, nomenclature and physiological actiongurrence, isolation, general
Il methods of structure elucidation, degradation,sifi@ation based on nitrogen 15
heterocyclic ring, roe of alkaloids in plants. $ture, stereochemistry and
synthesisof the following : Nicotine, Atropine, iQune and Morphine.
Steroids and Harmones
I | Occurrence, Nomenclature, basic skeleton, Diel'sdrbgarbon and 15
stereochemistry. Isolation, Structure determinatiod synthesis of Cholesterol,
Ergosterol, Androsterone and oestrone.
Plant Pigments
v | Occurence, Isolation, Nomenclature, general metiobds$ructure determination g

and synthesis of Apigenin, Luteolin, Quercetin, bbtin, Cyanin, Cyanidin
Hirsutin and Hirsutidine.

Recommended Books:

* Natural Products: Chemistry and Biological, J. MamS. Davidson, J.B, Hobbs, D.V.

Banthrope and J.B. Harborne, Longman, Essex.
* Organic Chemistry, Vol 2, I.L. Finar, ELBS.
» Stereoselective Synthesis: A Practical ApproachiNbdgradi, VCH.
* Rodd’s Chemistry of Carbon Compounds, Ed. S. Cofitsevier.

» Chemistry, Biological and Pharmacological Propsrbé Medicinal Plants from the America
Ed. Kurt Hostettmann, M.P. Gupta and A. Marstomwted Academic publishers.

This course can be opted as an elective by thestsaf following subjects:
Opento all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T

marks shall be as follows:

he

Project/Assignment 10 Marks

Internal Class test 15 Marks

Course prerequisites:

To study this course, a student must have

passed/opte@hemistry in B.Sc. Il
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Bachelor's Degree (with Research)/M.Sc. lI

Year:
Fifth

Programme/Class:

Semester:
Tenth

Subject: CHEMISTRY

Course Code: - B021010T

Course Title:

Paper 08 (C): Chemistry of Materials

Course Outcomes:
After completion of the course the students witj@ce the knowledge of:

preparation, procedures and their properties.

Langmuir-Blodgett Films, photolithography, Liquidystals.
Molecular shape, structure and configuration, imaicductors and supersonic conductors
Anisotropy, superconducting state, high Tc matsndth their application.
Rectifiers, transistors, capacitors — 1V, V compasiiconducting organics, fullerenes and

molecular devices.

Properties of ferrous and non-ferrous alloys wihtéirt application, Nanocrystalline phase,

Credits:04 PaperCore Compulsory

Max. Marks:25+75

Total No. of Lectures-Tutorials-Practical (in hopexr week)6-0-0.

Unit Topic No. of
Lectures

Liquid Crystals
Mesmorphic behaviour, thermotropic liquid crystassitional order, bond
orientational order, nematic and smectic mesophasesctic-nematic transtion
and clearing temperature-homeotropic, planar aridiesen textures, twisted

| nematics, chiral nemations, molecular arrangemestiectic A and smectic C 12
phases, optical properties of liquid crystals.
Polymeric Materials
Molecular shape, structure and configuration, atllisity, and their
applications. conducting and ferro-electric polymer

I lonic Conductors 12
Types of ioninc conductors mechanism of ionia catida, interstitial jumps
(Frenkel). vacancy mechanism.
High Tc Materials
Defect perovskites, high Tc superconductivity inpraies, preparation and
characterization of 1-2-3 and 2-1-4 materials, rarnstate properties;
anisotropy; anisotropy; temperature dependencdectrieal resistance; optical
phonon modes, supenerconducting state; heat cgpemiierence length, elastic

] | constants, position lifetimes. 16
Glasses, Ceramics, Composites and nonmaterial's
Glassy State, glass formers and glass modifieicagpions. Ceramic structures,
mechanical properties, clay products. Refractowbesyacterizations, properties

and application.
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Organic Solids, Fullerences. Molecular Devices:
Conducting organics, organic superconductors, ntegnen organic materials.
Fullerences-doped, fullerences as superconductddecular rectifiers and

v | transistros, articicial photosynthetic devices. 10
Nonlinear optical materials: nonlinear optical effe second and third order-
molecular hyperpolarisability and second order telesusceptibility- materials
for second and third harmonic generation.

Multiphase Materials
Ferrous alloys: Fe-C phase transformation in feyralloys: stainless steels, nan-
ferrous alloys, properties of ferrous and non-fesroalloys and their

v | applications. 10

Thin films and Langmuir-Blodgett Films

Preparation techniques; evaporation/sputteringnoted processes, MOCVD,
sol-get etc. Langmuir-Blodgett (LB) film, growthcteniques, photolithography,
properties and applications of thin and LB lilms.

Recommended Books:

Solid State Physics, N.W. Ashcroft and N.D. Merr@aunders College.
Material Science and Engineering. An IntroductidhD. Callister. Wiley.
Principles of the Solid State, H.V. Keer. Wiley Eag.

Materials Science, J.C. Anderson, K.D. Leaver, AMxander and R.D. Rawlings, ELBS

Thermotropic Liquid Crystalsm Ed. G.W. Gray. Johiiey.
Handbook of Liquid Crystals. Kelker and Hafz. Chererlag.

This course can be opted as an elective by thestsaf following subjects:
Opento all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T

marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test 15 Marks

Course prerequisites:

To study this course, a student must have
passed/opte@hemistry in B.Sc. Il

Programme/Class: Year: Semester:

Bachelor's Degree (with Research)/M.Sc. lI Fifth Tenth

Subject: CHEMISTRY

Course Code: - B021011T Course Title:

Paper 09 (A): Photo Inorganic Chemistry

43
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Course Outcomes:
After completion of the course the students will e knowledge of:

Photochemical laws, flash photolysis, radiative andradiative processes and Frank-Con

principle.
Photochemical kinetics, calculation of rates ofatidve processes
Excited states of metal complexes, charge trasgiectra

Photosubstitution, photooxidation and phareductieactions and development of the

equations for redox potentials of the excited state

The application of redox process of electromicakcited state for catalytic purpose a

metal complex sensitizers.

jon

Credits:04 PaperCore Compulsory

Max. Marks:25+75

Total No. of Lectures-Tutorials-Practical (in hopexr week)6-0-0.

Unit

Topic

No. of

Lectures

Basics of Photochemistry
Absorption, excitation Photochemical laws, quantietd electronically excitec
states, life times-measurements of the times Ff@sbtolysis, stopped floy

absorption spectra, Franck-Condon principle, pHogatdcal stages-primary an
secondary processes.

techniques. Energy dissipation by radiative and -raaliative processes

~

D

12

Properties of Excited States

calcuation of rates of radiavite processes. Bimdadeactivation-quenching.

Structure, dipole moment, acid-base strengthstiv@gdhotochemical kinetics

D

12

Excited States of Metal Complexes

Excited States of metal complexes: comparison withjanic compound,
electronically excited states of metal complexésrge-transfer spectra, char
transfer excitations methods for obtaining chargedfer spectra.

[92)

ge

10

Ligand Field Photochemistry

Photosubstitution photooxidation and photoreductilability and selectivity
zero vibrational levels of ground state and excistgte. energy content
excited state, zero, zero spectroscopic energyeldement of the equations f
redox potentials of the excided states.

of

10

Redox Reactions by Excited metal Complexes

Energy transfer under conditions of weak interactamd strong interaction
exciplex formation; conditions of the excited stat®® be useful as redc
reactants, excided electron transfer, metal conaslexs attractive candidates
2-bipyridine and 1.10- phenontroline complexedysiration of reducing an
oxidising character of Ruthenium+2 (bipyridal coewl comparision with F¢
(bipy)s role of spin-orbit coupling-life time of these cplexes.
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Recommended Books:

» Concept of Inorganic photochemistry, A.W., Adamg&oR.D. Fleischauer, Wiley.
* Inorganic Photochemistry, J. Chem.. Edu. vol. 60 Ny 1983.
* Progress in Inorganic Chemistry vol. 30. ed. Sigpérd, Wiley.

* Photochemistry of Coordination compounds V-Balzad ¥. Carassiti, Academic press.

* Elements of Inorganic photochemistry G.J. Ferraldiey.

This course can be opted as an elective by thestsidf following subjects:

Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T

marks shall be as follows:

Project/Assignment

10 Marks

Internal Class test

15 Marks

Course prerequisites:

To study this course, a student must have
passed/opte@hemistry in B.Sc. Il

Programme/Class:

Bachelor's Degree (with Research)/M.Sc. lI

Year:

Fifth

Semester:

Tenth

Subject: CHEMISTRY

Course Code: - B021012T

Course Title:

Paper 09 (B): Organic Synthesis

Course Outcomes:

After completing this course, the students willdide to:

» Describe methods for synthesis and transformatidheomost common functional groups

» Describe and apply stereochemical concepts suchiity, stereoisomerism, an
stereoselectivity in relation to chemical transfations

» Identify, analyse and evaluate synthetic routdarget molecules using retrosynthesis

* Apply organometallic reagents and reactions in migaynthesis

Credits:04

PaperCore Compulsory

Max. Marks:25+75

Total No. of Lectures-Tutorials-Practical (in hoper week)6-0-0.

Unit

Topic

Lectures

No. of

Oxidation

thallium (IIl) nitrate.

Introduction. Different oxidative processes. Hydmdions-alkenes, aromatic
rings, saturated C-H groups (activated and unaeiija Alcohols, diols
| aldehydes, ketones, ketals and carboxylic acids.infs hydrazines, and
sulphides. Oxidations with ruthenium tetraoxideddbenzene diacetate and

15

45

"he



Protecting Groups
Principle of protection of alcohol, amine, carboagll carboxyl group
Ring Synthesis

Il Saturated heterocycles, synthesis of aziridingsdeme,oxetane, thietane and 15
coumarin.
Reduction

1| Introduction. Different reductive processes. Hydmbons alkanes, alkenes, 15
alkynes and aromatic rings. Carbonyl compoundshkgidies, ketones, acids and
their derivatives. Epoxides. Nitro, nitroso, aza axime groups.
Disconnection Approach
Introduction to synthons as synthetic equivalerdisconnection approach,
functional group interconversions, the importan€¢he order of the events in
organic synthesis.
Two Group C-C Disconnections
Diels-Alder reaction, 1,3-difunctionalized composnd/$-unsaturated carbonyl
compounds, - difunctionlized compounds. Micheal igold and Robinsor
annelation.
Rearrangements
General mechanistic considerations — nature of atigr, migratory aptitude,
memory effects. A detailed study of the followingarrangements-Pinacal-

IV | pinacolone, Wagner-Meerwein, Demjanov, Benzil-Bknzacid, Favorskii, 15
Arndt-Eistert synthesis, Neber, Beckmann, HofmaurtiGs, Schimdt, Baeyer-
Villiger, Shapiro reaction.

Recommended Books:

Synthetic Organic Chemistry, Benjamin-Cummings Bhiohg Co.

Organic Chemistry J. Clayden, N. Greeves, S. WarnehP. Wothers, Oxford Press.
Organic Synthesis, Jagdamba Singh and L.D.S Y&tagati Edition,

Some modern methods of organic synthesis, W. Gearsit Cambridge University Press.
Organic Reactions and Their Mechanisms, P. S. Kidisiv Age International.

Workbook for Organic Synthesis, Stuart Warren,Jéhley & Sons.

Organic Chemistry, Graham Solomon, T.W., Fryhl&.@&Dnyder, S.A. John Wiley & Sons.
The Chemistry of Heterocycles (Nomenclature andn@siey of three to five membered
Heterocycles) Ram V. J.; Sethi, A.; Nath, M.; Ppafd.; (2019), Elsevier publication.
The Chemistry of Heterocycles (Chemistry of sieight membered N, O, S, P and Se
heterocycles), Ram V. J.; Sethi, A.; Nath, M.; BpatR.; Elsevier publication.

This course can be opted as an elective by thestsidf following subjects:
Opento all

Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T
marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test 15 Marks

To study this course, a student must have
passed/opte@hemistry in B.Sc. Il

Course prerequisites:
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Programme/Class:

Bachelor's Degree (with Research)/M.Sc. Il Fifth

Tenth

Year: Semester:

Subject: CHEMISTRY

Course Title:
Course Code: - B021013T

Paper 09 (C): Electrochemistry

Course Outcomes:
After completing this course, the students willdide to gain the knowledge of:

equilibrium.
conductor model, limiting current in semi condustetc.
square wave.

doped conductors.
» Brief ideas of electrochemistry of molten electtelyyand non aqueous solvents.

Electro kinetic phenomenon, electro- osmosis, stneg@ potential and sedimentation potential.
The chemical basis of biological phenomenon, call@tructure and donnanmembrane

The concept of physics and physical chemistry far $tudy of biological systems e.g. cg
Theories and importance of over voltage and diffetgpes of polarography e.g. pulse, Ac a

General principles of semi conductivity, semicortdug; conducting polymers and fullerene

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hoper week)6-0-0.

Unit Topic

No. of

Lectures

Electrokinetic Phenomenon

Electrokinetic Effects, Electrokinetic potentialtdepotentials, Determination ¢
zeta potential, influence of ions on electrokingitfeenomena, Electro-Osmos
Streaming potential, Sedimentation potential. Thgocal and quantitativ
treatment of electrokinetic phenomena, Electroptionglobility and Bound
hydrogen ion.

f
is,

D

12

Bioelectrochemistry
Threshold phenomena, Donnan Membrane Equilibriuremigrane Potentia

conductor model. Quantum Aspects of Charge tranafeelectrode-solutio
interfaces, quantization of charge transfer tumgelsemiconductor Interfaces.

Application of DonnanMembrance Equilibrium, Hodddésxely Equation, Core

-

12

Voltametry
Cyclic voltametry, Qualitative and quantitative &pation of polarography

1 e
Amperometric titrations and advantages.

Determination of stoichiometry and formation consta of complexes.

12
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Fuel Cells and Batteries
Fuel cell and its theory, different types of fuellcSolid oxide fuel cells(SOFC),
IV | Polymer electrolyte fuel cell(PEM), Direct Electyt# Fuel Cell(DAFC), Super 12
Capacitors. Theory Measurements and importanceorigseof Batteries : Solid
state batteries.

Conductors and Semiconductors

General principles of semiconductivity and semiamtdrs, Temperature
V | dependence of electrical resistances, Coherent therjjezoelectric effect, 12
Piezoelectric and pyroelectric materials. FulleeeBeped conductors. Brief
idea of Electrochemistry of molten electrolytes aod-aqueous solvents.

Recommended Books:

ModernElectrochemistry,Vol.1&2,J.M.Bockrisand A.KReddy.Plenum
Introduction to electrochemistry, S.Glasston,Vaniosl.
Electro-Analytical Chemistry,J.J. Lingane,Willeyénscience.
Polarography, D.R.Crow.J.V. Westwood, Methuen and C

Principle of Polarography, J. Heyrovsky, P>Zumad bBnKuta

Solid state Electrochemistry, Haldil, Academis Bres

lons, Electrodes and Membranes, J. Koryta, Willey Sons.
Electrochemistry, C. W Devis, George Newone, London
Polarography and voltammetry, H.H Bauer & J.E.OilRe

Principal of physical chemistry, S.H.Maron and CRFutton, Oxford.

Electrochemical Methods: Fundamental &applicatigangdEd.), Bard & L. R. Faulkner, John
Wiley & Sons, New York

This course can be opted as an elective by thestsaf following subjects:
Open to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajpelet/ Assignment and Internal Class Test. T

marks shall be as follows:

Project/Assignment 10 Marks
Internal Class test 15 Marks
Course prerequisites: To study this course, a student must have
passed/opte@hemistry in B.Sc. Il
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Programme/Class: Year: Semester:
Bachelor's Degree (with Research)/M.Sc. II Fifth Tenth
Subject: CHEMISTRY
Course Title:

Course Code: - B021014T

Paper 10 (A): Organo Transition Metal Chemistry

Course Outcomes:
After completing this course, the students willdide to:

* Know and understand the different properties anctgires for organometallic compounds from
different parts of the periodic table and theints.

» Know principal synthetic routes to various classksrganometallic compounds.

* Know and understand the reactivity of organometalbmpounds including their application |in
synthesis.
 Know methods and examples for the study of orgamaliiee compounds in the gas phase,
solution phase and solid state.

* Know common ligand classes in organometallic chegigheir effects on organometallic
compounds, and influence on reactivity and catslysi

* Know and understand key mechanistic steps in @ainvolving organometallic compounds

 Know about synthetically useful transformations ludiing oxidations, reductions, enolate
reactions, pericyclic reactions, organometallicctiems, and reactions of electron deficient
species. The emphasis will be on developing a mnmsti@ understanding of selectivity and
synthetic strategy.

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hoper week)6-0-0.

Unit Topic No. of
Lectures

Compounds of Transition Metal-Carbon Multiple bonds

Alkylidenes, alkylidynes, low valent carbenes aadies — synthesis, nature of

bonds, structural characteristics, nucleophilic atettrophilic reactions on the
! ligands. 12

Transition Metal Compounds with Bonds to Hydrogen
Covalent hydrides: synthesis and important reastion

Transition metal —Complexes with unsaturated orgait molecules

Alkenes, alkynes, allyl, dienes, dienyl and arewmenglexes — preparations, 12
properties, nature of bonding and structural festuimportant reactions related
to nucleophilic and electrophilic attack on ligands
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Transition Metal Compounds with Bonds to Carbon inCatalysis

m General idea of important catalytic steps: ligandrdination and dissociation, 12
insertion and elimination, nucleophilic attack avoinated ligands, oxidative
addition and reductive elimination reactions.
Homogeneous Catalysis

WY, Hydrogenation of alkenes using Wilkinson’s catglystydroformylation of 12
alkenes using Co and Rh catalysts, Carbonylatiomethanol to acetic acid
(Monsanto process), Oxidation of alkenes (Wackecess)
Fluxional Organometallic Compounds
Fluxionality and dynamic equillibria in compoundsch as h2-olefine, h3 allyl

Vv | and dienyl complexes. 12
Organometallic Compounds of Lanthamides and Actinies
Methods of preparation, properties and structwalures.

Recommended Books:

Advanced Inorganic Chemistry, F. A. Cotton and GIkifson, John Wiley

Inorganic Chemistry, J. E. Huheey, Ellen A. Keiterchard L. Keiter, Addison Wesley
Longman (Singapore) Pvt. Ltd.

Chemistry of the Elements, N. N. Greenwood and #&nEhow, Pergamon.

Organometallic Chemistry: A Unified Approach, R. Kehrotra and A. K. Singh, New Ag
International.

Principles of Organometallic Chemistry, G. E. Ceatd. L. H. Green, P. Powell and K, Wad
Chapman and Hall, London.

This course can be opted as an elective by thestsaf following subjects:
Open to all

Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T

marks shall be as follows:
Project/Assignment 10 Marks
Internal Class test 15 Marks

. To study this course, a student must have
Course prerequisites:

passed/opte@hemistry in B.Sc. Il
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Programme/Class:

Bachelor's Degree (with Research)/M.Sc. Il Fifth Tenth

Year: Semester:

Subject: CHEMISTRY

Course Title:

Course Code: - B021015T . ,
Paper 10 (B): Medicinal Chemistry

Course Outcomes:
After completing this course, the students willdide to:
» Describe the drug design, action of drug
» Describe the concept of receptors, thermokineticstaermodynamics

» Describe the antineoplastic agents, cardiovasagiants and psychoactive agents and
antibiotics.

» Describe the various stages involved in the devetoy of a drug,
» Describe the "interaction between ligand and rexégbncept

» Identify and describe the connection between chalnsicucture and physical-chemical
properties,

* Plan and conduct a medicinal chemistry project,

Do independently acquire and critically assessogichl and medicinal information from
databases

* Actively participate in discussions during seminansl group exercises,
* Present results verbally and in writing, and

issues within the scope of the content of the aurs

Credits:04 PaperCore Compulsory

Max. Marks:25+75 Min. Pass Marks.........

Total No. of Lectures-Tutorials-Practical (in hoper week)6-0-0.

Describe the design of organic compounds, for exanspatistical or structure-based design

Communicate principles, problems and researchtsegith specialists and non-specialists on

Unit Topic No. of

Drug design

Development of new drugs, procedures followed ingddesign, concepts of
lead modification, concepts of prodrugs and softigdr structure-activity
relationship (SAR), factors affecting bioactivitygsonance, inductive effect,
isosterism, bio-isosterism spatial consideratiomBeories of drug activity: 12
occupancy theory, induced fit theory. Quantitast@icture activity relationship.
History and development of QSAR. Concepts of drageptors. Elementary
treatment of drug receptor interactions. Physicertical parameters:
lipophilicity, partition coefficient, electronic rezation constants, steric, Shelton
and surface activity parameters and redox potentibfee-Wilson analysis,
Hansch analysis, relationships between Free-Wilmh Hansch analysis LD
50, ED-50 (Mathematical derivations of equationsleded).
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Pharmacokinetics

Elementary kinetics of ADME: concentration-time weirand its parameter
bioavailability, volume of distribution, clearanc&lementary One and two
compartment models. 12

I Pharmacodynamics

Elementary drug-receptor complex formation and aliggion, drug-receptor
binding parameters, drug- affinity, -efficacy andpetency, agonists and
antagonists. Pharmacodynamic drug-drug interaction

[

Antineoplastic Agents

[

Introduction, cancer chemotheroy, special problemale of alkylating agent
i and antimetabolites in treatment of cancer. Menbbrtarcinolytic antibiotics 12
and mitotic inhibitors. Synthesis of mechlorethagincyclophosphamide
melphalan, uracil and mustards.

Cardiovascular Drugs

Introduction, cardiovascular diseases, drug inbibitof peripheral sympathic
v | function, central intervention of cardiovasculartpai. Direct acting arteriola
dilators. Synthesis of amyl nitrate, sorbitratdtiazem, quinidine, methyldopa.

=

12

Local Antiinfective Drugs

Introduction and general mode of action. Synthesfs sulphonamides,
furrazolidone, norfioxacin,dapsone, amino salicglotd and isoniazid

Psychoactive Drugs-The Chemotherapy of mind

Introduction, neurotransmitters, CNS depressamsel anaesthetics, mode|of

Vv | action hypnotics, sedatives, anti-anxiety drugsnzbdiazepines, buspirone, 12
neurochemistry of mental diseases. Antipsychotiaigshthe neuroleptic
antidepressants, butyrophenones, serendipity andgsdr development,
stereochemical aspects of psychotropic drugs. 8gitlof diazepam, oxazepam,
chloroazepum.

Recommended Books:

Medicinal Chemistry, D. Sriram, P. Yogeeswari, BearEducation

An Introduction to Medicinal Chemistry, Graham latfck, Oxford University Press.
Textbook of Medicinal Chemistry, V. Alagarsamy, &lger Health Sciences.

The Practice of Medicinal Chemistry, Camille G. \Weth, Elsevier Health Sciences.

Drug-like Properties: Concepts, Structure Design iethods: From ADME to Toxicity
Optimization, Edward H Kerns, Li Di, Elsevier Hdafbciences.

The Chemistry of Heterocycles (Nomenclature andn@isiey of three to five membered
Heterocycles), Ram V. J.; Sethi, A.; Nath, M.; BpatR. Elsevier publication.

The Chemistry of Heterocycles (Chemistry of sieight membered N, O, S, P and Se
heterocycles), Ram V. J.; Sethi, A.; Nath, M.; BpaRR. Elsevier publication.

This course can be opted as an elective by thestsaf following subjects:

Open to all
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Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T

marks shall be as follows:

Project/Assignment 10 Marks

Internal Class test 15 Marks

Course prerequisites:

To study this course, a student must have
passed/opte@hemistry in B.Sc. Il

Programme/Class: Year:
Bachelor's Degree (with Research)/M.Sc. lI Fifth

Semester:

Tenth

Subject: CHEMISTRY

Course Title:
Course Code: - B021016T

Paper 10 (C): Polymer Chemistry

Course Outcomes:
After completing this course, the students willdide to:

» Define related concepts of polymers.

* Summarize historical evolution of the polymers.

* Recognize monomers and polymers.

« Evaluate the structure of polymers.

* Recognize bonds between polymer chains.

« Debate thermal character and affecting factorb@fhal behaviours.
* Use determining method of molecular weights.

» Categorize polymers.

* Explain polymers production processes.

Credits:04 PaperCore Compulsory
Max. Marks:25+75 Min. Pass Marks.........
Total No. of Lectures-Tutorials-Practical (in hoper week)6-0-0.
Unit Topic No. of
Lectures
Polymerisation reaction
Step growth Polymerization: Theory of reactivitylafge monomeric molecules,
| ring formation vs. chain formation. Polymerizatio@hain Reaction, Free 12

radical, Cationic, Anionic and living polymers. Gdmation and co-
polymerization. Polymerization conditions and pogmeactions.
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Polymer Charcterisation

Analysis and testing of polymers; chemical analytsand NMR of polymers.
X-ray diffraction study. Microscopy. Thermal anafysand physical testing 12
hardness, tensile strength. Fatigue, impact, Temistance and abrasion
resistance.

Structure and Properties

Morphology and order in crystalline polymer-configtions of polymer chains.
Crystal structures of polymers. Morphology of cayte polymers, strain
induced morphology, crystallization and meltinglyReer structure and property 12
relationship. Melting point (Tm), effect of chaiteXibility and other steric
factors. Entropy and heat of fusion.

Polymer processing

General ideas about elastomers, plastics and fib@smpounding an
valcanization of elastomers. Processing techniq@adendering, die casting, 12
rotational casting, film casting, injection mouldjnblow moulding, extrusior
moulding, thermoforming

18

-

Some Commercial and Speciality Polymers
Polyethylene, polyvinyl chloride, polyamides, pdiers, phenolic resins, epoxy
resins silicone and PTFE polymers. Speciality p@ssgnFire retarding polymers 12
Bio polymers, Bio degradable polymers.

Recommended Books:

Textbooks of Polymer science, F.W. Billmeyer, Jile.

Polymer Science,V.R.Gowariker, N.V.Vishwanathan an8reedhar, Wiley-Estern.
Functional Monomers and Polymers, K. Takemoto, &kimand R.M. Ottanbrite.
Contemporary Polymer Chemistry, H. R. Alcock and/FLambe, Prentice hall.
Physics and Chemistry of Polymers, J.M.G. CowiecBile Academic and Professional.

This course can be opted as an elective by thestsidf following subjects:

o

pen to all

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based ajelet/ Assignment and Internal Class Test. T

marks shall be as follows:
Project/Assignment 10 Marks
Internal Class test 15 Marks

To study this course, a student must have

Course prerequisites: passed/opte@hemistry in B.Sc. Il
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Programme/Class: Year: Semester:
Bachelor's Degree (with Research)/M.Sc. lI Fifth Tenth

Subject: CHEMISTRY

Course Title:

Course Code: - B0210017R Research Project

For project work and dissertation, the area ofwloek would to be decided by the advisor/mentor.
On completion of the project work, students haveswibmit the work in the form of a thesis
followed by oral presentation in the presence olily members.

Credits:08 PaperCore Compulsory

Max. Marks:100 Min. Pass Marks55

Total No. of Lectures-Tutorials-Practical (in hopexr week)6-0-0.

In addition to the above students have to studyotie minor subject from the other
faculty ofhavingcredit 04.

*kkkk
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