ERSITY OF JAMM

(NAAC ACCREDITED ‘A’ GRADE UNIVERSITY)
{Baba Sahib Ambedkar Road, Jammu-180006 J&K)

- Academic Section
Emaill academicsectionjul 4@gmaif.com

NOTIFICATION
(23/Sept/Adp/gy

It is hereby notified for the information of all concerned that the Vice-Chancellor, in anticipation
of the approval of the Academic Council, is pleased to authorize the adoption of the revised Syllabi and
Courses of Study in the subject of Master Degree Programme of Chemistry for semesters Ist to IVth

~under the Choice Based Credit System (as given in the Annexure) for the examinations to be held in

the years indicated against each semester as under:-

Subject Semesier | Course Code For the examinations to be | % of Change
held in the year

M.Sc. (Chemistry) | Semester-] PSCHTC-121 | Dec.2023, 2024 and 2025 20%
PSCHTC-122 | Dec.2023, 2024 and 2025 20%

PSCHTC-123 e, 2023, 2024 and 2025 20%

PSCHTC-124 | Dec.2023,2024 and 2025 20%

PSCHTC-125 | Dec.2023, 2024 and 2025 100%

Semester-IT | PSCHTC-221 May 2024, 2025 and 2026 20%

PSCHTC-222 | May 2024, 2025 and 2026 20%

PSCHTC-223 | May 20624, 2025 and 2026 20%

PSCHTC-224 | May 2024, 2625 and 2026 20%

PSCHLC-225 | May2024,2025 and 2026 100%

Semester-I11 | PSCHTC-321 Dec 2024, 2025and 2026 130%

PSCHTE-322 | Dec 2024, 2025 and 2026 100%

PSCHTE-323 Dec 2024, 2025and 2026 20%
PSCHTE-324 | Dec 2024, 2025 and 2026 100%

PSCHTE-325 Dec 2024, 2025 and 2026 40%

PSCHTE-326 | Dec 2024, 2025 and 20206 20%

PSCHTE-327 | Dec 2024, 2025 and 2026 160%

PSCHTE-351% | Dec 2024, 2025 and 2026 -
PSCHLE-328 | Dec 2024, 2025 and 2026 100%
PSCHLE-329 | Dec 2024, 2025 and 2026 100%

. PSCHLE-330 | Dec 2024, 2025 and 2026 100%
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Academic Section
Email academicsectioniul 4@gmail com

UNIVERSITY OF J.

AAn e

(NAAC ACCREDITED ‘A GRADE UNIVERSITY)
% . (Baba Sahib Ambedkar Road, Tammu-180006 (J&K)

\WMMU

Semester-1V

PSCHTE-421 May 2025, 2026 and 2027 100%
PSCHTE-422 | May 2025, 2026 and 2027 20%
PSCHTE-423 | May 2025,2026 and 2027 10%
PSCHTE-424 | May 2025,2026 and 2027 70%
PSCHTE-425 | May 2025,2026 and2027 100%
PSCHTE-426 | May 2025,2026 and 2027 50%
PSCHTE-427 | May 2025,2026 and 2027 20%
PSCHTE-428 | May 2025,2026 and 2027 30%
PSCHTE-429 | May 2025,2026 and 2027 40%
PSCHTO-430# | May 2025,2026 and 2027 No Change
PSCHDE-431 | May 2025,2026 and 2027 100%
PSCHIDE-432 | May 2025,2026 and 2027 100%
PSCHDE-433 | May 2025,2026 and 2027 100%

The Syllabi of the courses is also available on the University website: www.jammuuniversity.ac.in

No. F.Acd/n3 5868 -99 0%
Dated: |2.-G ~ 2053
Copy for information and necessary action to:
I. ., Dean, Faculty of Science
\2./ Convener, Board of Studies in Chemistry
3. All members of the Board of Studies

f -
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DEAN ACADEMIC AFFAIRS

4, 1/C Director, Computer Centre, University of fammu
5. Incharge, University Website for Uploading of the notification.
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PROGRAMME SPECIFIC OUT COMES (PSO)

-~

The courses are designed in such a manner that the student fee_ls'aﬁ essence of studying the

specialized courses of Chemistry in various semesters with a keen interest. The curriculum of

Choice Based Credit System of M.Sc. program in Chemistry is_:dc_signe_d to motivate Post

Graduate students to achieve the following program. specific outcomes:

L

3\.‘.‘

To enable- the students to modulate Simulate dl’ld vahdatc the advanced concepts
related to different branches of Chennstxy '

To pldcllw and solve numerical problems and also to understand the mechanism of
advanced organic/inorganic reactions and various theories associated with the latest
developments. ; |

To develop communic,aﬁ_dn and other skills for use in a wide range of industrial areas.
To give a practical training with the sophisticated i.nstrumeni.:s/equ.i:pment’s

To create an awareness and the unpdct of cheimstry on the envuonment socmty and

developmient out31de the smentlﬁc communlty

~To inculcate the scientific temperament in the students and outside the scientific

community. : :
To understand good laboratory practices and safety measures and 0 develop research

oriented skills.




POST GRADUA TE DEPART ﬂlENT OF CHEMISTRY, UNI VERSI T r OF JAMMU

Semester |Course Code Title- “Credits
_ . course !,
PSCHTCI121 |Inorganic Chemistry-I 4 Core
PSCHTC122 | Quantum Chemistry 4 Core
I PSCHTC123 |Organic Chemistry I 4 Core-
PSCHTC124 Pr1n01ples of Spectroscopy : _ 4 Core
PSCHLC125 |Laboratory Course in Tnorganic, Orgaruc & Phys1ca1 & Core
Chemistry-1
PSCHTC221 |Inorganic Chemistry-II 4 Core
PSCHTC222 | Chemical Dynamics, Surface and Electro Chemistry 4 Core
I PSCHTC223 | Organic Chemistry-II 4 Core
PSCHTC224 | Applications of Spectroscopy in Organic Chemistry 4 Core
PSCHLC225  [Laboratory. Course in Inorganic, Organic & Physical 8 Core
Chemistry-11
PSCHTC321 |Environmental Chemlstry 4 Core
PSCHTE322 |Analytical Chemistry-1 ‘ 4 | Elective
PSCHTE323 | Spectroscopy and Photochemistry in Inorganic 4 Elective
Chemistry:
_PSCHTE324 | Heuristic Approach to Organic Synthesis. 4 | Elective
PSCHTE325 |Bioorganic and Medicinal Chemistry 4 | Elective
I PSCHTE326 | Thermodynamics and Statistical Mechanics 4 Elective
PSCHTE327 |Nano-Chemistry: 4 Elective
PSCHTE351* |Title of the MOOC/SWAYAM course opted by 4 Elective
students MOOC
PSCHLE328 |Laboratory Course in Inorganic Chemistry 8 Elective
PSCHLE329 | Laboratory Course in Organic Chemistry 8 Elective
PSCHLE330 |Laboratory Course in Physical Chemistry 8 Elective
PSCHTE421 | Analytical Chemistry-II- 4 Elective
PSCHTE422 | Organotransition Metal Chemistry 4 Elective
PSCHTE423 | Bivinorganic and Supramolecular Chemistry 4 Elective -
PSCHTE424 | Chemistry of Heterccyclic Compounds 4 Elective
PSCHTE425 | Catalysis in Organic Synthesis 4 Elective
PSCHTE426 | Chemistry of Natural Products 4 Elective
v PSCHTE427 |Solid State Chemistry 4 Elective
. PSCHTE428 | Polymer Chemistry 4 Elective
PSCHTEA429 | Chemistry of Materials and Liquids 4 Elective
PSCHTO430" |Chemistry in Daily life 4 Open
PSCHDE431 | Project in Inorganic Chemistry 8 Elective
PSCHDE432 | Project in Organic Chemistry 8 Elective
PSCHDE433 | Project in Physical Chemistry 8 Elective

NOTE: The students of Chemistry Department in M.Sc. Semester-IV have to register for 4-credits of

course from other departments.
* All the students must complete one MOOC course of four credits from SWAYAM UGC Portal as per
the existing guidelines and requirements of University of Jammu regarding SWAYAM course.

#Open Course, available only for students enrolled in programmes other than Chemistry.

Nature of| -




PATTERN OF EXAMINATION

THEORY.
Exammatlon (Theory) Syllabus to-be - | Time allotted for | Maximum
' | covered inexam | theexam | Marks
Mmor Test — [ (afte1 30 days) . Upto20%.- : 1¥2hour . o200
Minor Test — II.(after 60:days) Upto 40%: 1% hour 200
Major Test (after 90 days) Upto' 100% 3 hours. | 60 .

The. Mmor Test would consist of two Sectlons (A & B)

Section’' A would consist of two short answer type quesuons of 05 marks each and students
are: reqmred to answer both questions

Sectwn B would consist of two long’ answer type questlons of 10 marks each Students are
required to answer one question from Section B o Lo

The Major Test will have seven quest10ns (each of twelve marks). The students have to
attempt five questions in all. Question no. 1 (short answer type) will be compuisory and will
be set out from 40% of sy]labus covered-in Minor I & II. The remaining: six quesnons will be
from across the syllabus of 41% to 100% i.e. beyond Minor I & II: The student has to attempt
any four questions out of six guestions. . : .

In addition, there shall be a MOOC course through SWAYAM Portal which the students
have to study in Semester I11. _

NOT L’ Candzdares who have appeared in Mmor ey ests and fazled 10 get the immmum
required marks i.e. 14 out of 40 will not be allowed to take Major Test. Such candzdares shall
have to re-appear in the Minor Test‘/s only once m whzch he/she has failed, 10 be conducted at
least fi f ifteen days before the Major Test.

PRA'CTICAL :

(Semesters-I to II) - :
The daily evaluation of practical records, assignments, viva-voce and attendance shall: have

marks weightage of 50% of the total marks. The final practical performance t_est‘_al_ox}g with
viva-voce examination will be held at the end of semester covering 100% of the'syllabus and
having marks weightage of 50% of the total marks.

Semester- IV

Durmg this, semester the students W111 be aSSIgned mentor under whose gu1dance they have

1o complete a project based on the rescarch - work_, In_ the end of the semester the students_'

have to submit a: pro;ect report in-the form of dissertation. : :

- Evaluation Scheme: Project examination consists of two parts - Internal and External
Internal patt is 50% of the total marks and extemal is 50% of the total marks

@W‘a@“




Qomerter =T
Syllabus for the examinations to be held in Dec. 2023, Dec. 2024 & Dec. 2025

Course Code: PSCHTC121 Nature of Course: Core
Title: Inorganic Chemistry-I ' '

Credits: 04 Maximum Marks: 100
No. of hours: 60 :

Course OQutcome: This: course will enable the -stigd__en-ts to learn the concept of group theory
and its applications, stereochemistry and bonding, - theories of bonding, metal-ligand
equilibria-as well as electronic spectra of transition metal complexes.

After completing this course, students will be émployable in R & D divisions. of Industries
Research and Academic Institutes. '

Unit-1 Concept of Group theory in Chemistry and its Applications (12 hours)

Symmetry. elements and symmetry operations, Deﬁmuons of group, Subgroup,. Point
symmetry groups, Schonfilies symbols, Symmetry operations as group elements,
Multiplication table, Conjugacy relation and classes, Representation of symmetry operations
by matrices, Character of a representation, Reducible & irreducible representation, Derivation
of Character tables for Cay, Cay, Con, Simple applications of Character Table

Unit-II Stereochemistry and Bonding in Main Groﬁp Compounds (12 hours)

VSEPR, Walsh diagram (iri- and penta atomic molecules), Bent rule and energetics of
hybridization, dr-pr bonds, Chemistry of inorganic rings and cages, Borazines,
Phosphazenes, Polyhedral boranes, Carboranes, Metalloboranes and Metallocarboranes.

Unit-11I Theories of Bonding in Transition Metal Complexes (12 hours)

Shortcomings in Valence Bond Theory, Crystal field splitting in Octahedral, Tetrahedral,
Square planar, Square Pyramidal and Trigonal Bipyramidal complexes, Structural effects of
crystal field splitting, Variation of jonic ratio, Lattice energy, Molecular orbital theory, MO

energy level diagrams for octahedral, tetrahedral and___squaré planar complexes, @ bonding and _

M.O theory, Variation of A, with the n acceptor and ¢ donor ligand.
Unit-IV Metal-Ligand Equilibria in Solution (12 hours)

Stepwise and overall formation constants and their interaction, Trends in stepwise constants,
Factors affecting the stability of metal complexes with reference to the nature of metal 10n
and ligand, Chelate effect and its thermodynamic origin, Determination of binary formation
constants by pH-metry, Formation of colored complexes in solution in different metal to
ligand ratios, Calculation of stability constant of a complex formed in 1:1 metal to ligand
ratio by spectrophotometric method, Determination of E. :

Unit-V Electronic Spectra of Transition Metal Complexes (12 ho_urs)

Spectroscopic ground states, Term symbol, Splitting of terms by ligands, Rules for electr onic
transitions, Conelatlon diagrams, Orgel and Tanabe- Suoano diagrams for transition metal
complexés (d' —d%), Calculation of Dg, B and B Parameters Nephelauxetlc effect and Jahn
- Teller Effect Charge transfcr spectra . .

} \\/W‘}




Semestese -,
Syllabus for the examinations to be held in Dec. 2023, Dec. 2024 & Dec: 2025

BOOKS RECOMMENDED: S s

1. Analyt:cal apphcatlons of complex equilibria, J. Inczedy, Halsted Press New York NY
(1976).

Solution: Equilibria, F. R. Hartley, C. Burgess & R. M. Alcock, Prenuce-Ha]l Europe
(1980).

Complexauon 111 Analytical Cheniistry, A ngbom Wiley: New York (1963)

Chemical Applications of Group Theory, F.A. Cotton.

Group Theory and Symmetry in Chemistry Lowell H. Hall.

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

&2
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7. Inorganic Chemistry, J.E. Huhey, Harpes& Row.

8. Advanced Inorganic Chemistry, F.A. Cotion and G. Wilkmson John Wiley.

9. Advanced Inorganic Chemlstry,J D. Lee. ' _

10. Comprehenswe Coordination Chemlstry, G. Wilk’jnson_, R.D. Gi}lars a_nd" JA.

McCleverty, Pergamon.

11. Group Theory and Chemistry, D. M. Bishop, Clarendon Press: Oxford, U.K. (1973).

12. Symmetry in Chemistry, H. H. Jaffe & M. Orchin, Dover Publications (2002).

13. Electronic Spectra of Tiansﬂlon Metal Complexes D. Sutton McGraw HIH New York'
(1968).

14. Ligand Fleld Theory and its Apphcatlons Brlan N. Flggls and Mlchaei A Hltchmdn

 Wiley-VCH,.

15. Inorganic Solids: An Introduction to Concepts in Solid-State Structural Chemistry, D. M.
Adams, John Wiley & Sons, London (1974).

16. Inorganic Chemistry by Catherine Housecmft and A G Sharpe Prentlce Hall; 2nd Cdltl()n
(2004-11-18).

17. Inorganic Chemistry, Gary L. Miessler, Donald A. Tarr, Prentice Hatl (4th EdlthIl)
2010.

18. Concepts and Models of Inorganlc Chemistry, Bodle Douglas DallMCddl]lel John
Alexander, Wiley; 3 rd edition’ (2006).

19. Inorganic Chemistry, A.G. Sharpe Pearson, India, 3rd edition, (2002).

PATTERN OF EXAMINATION

Examination (Theory) Syllabus'to be. | Time allotted for | Maximum
covered in exam ‘the exam Marks
Minor Test — I (after 30 days) Upto 20% 1% hour 20°
Minor Test — IT (after 60 days) Upto 40% 1%2 hour 20
Major Test (after 90 days) Upto 100% __ 3hows 60 .

The Minor Test would consist of two Sections (A & B). .
Section: A would consist of two short answer type questlons of 05 malks each and students
are required to answer both questions. .
Section B Wou]d consist of two long answer type questlons of 10 marks each Students are
required to answer one question from Sectlon B.
- The Major Test will have seven questions (each of twelve marks) The students have to
attempt five questions in all. Question no. 1 (short answer type) will be compulsory and Wﬂl o
~be set out from 40% of sylia‘ous covered i in Minor I & II The rema.mmg SIX questlons :

 have to re- appear in rhe Mmor Test/s only once in thch he/she kas fazléd to be conducted at S

' easr f ifteen days before the Majoz Test

o@?@&z« C@"’




Levnestese -1
Syllabus for the examinations to be held in Dec. 2023, Dec. 2024 & Dec. 2025

Course Code: PSCHTC122 ~ Nature of Course: Core
Title: Quantum Chemistry :
Credits: 04 Maximum Marks: 100

No..of hours: 60

Course Outcome: This course will help to understand the various aspects of quantum
mechanics. In addition, the swudents will gather knowledge about angular momentum,
approximation methods, chemical bonding, HMO methods and its applications.
This course also offers employability in the research institutes and academics.

UNIT-I : Exact quantum mechanical results (15 hours)

Schrodinger equation and the postulates of quantum mechanics, Operator concept, Some
properties of quantum mechanical operators, Linear, Hermitian and Unitary operators,

Commutator and their properties, Operators for different observables, Schrodinger wave
equation for Hydrogen like atoms in spherical polar coordinates, Separation into three
equations, Quantum numbers and their importance, Radial and Angular wave functions
(Spherical Harmonics).

Complete solution of Schrodinger equation for the following model systems: Particle in a box
(1 and 3 dimensional), Concept of degeneracy, One dimensional Simple Harmonic Oscillator
& the Rigid Rotator, Calculation of various average values for the above systems, Concept of
Tunneling, Numericals,

UNIT-11: Angular momentum and Electronic structure of atom (12 hours)
General theory of angular momentum, Eigen functions and Eigen values of angular
momentum operators, Ladder operators, Commutation relations, Spin angular momentum,
Anti-symimetry and Pauli's principle.

Electronic configuration, Russell-Saunders and jj-coupling schemes, Slater determinant,
Vector model of the atom, Atomic term symbols, Term separation of p” configurations, Spin-
orbit coupling, Zeeman splitting, Virial theorem, Numericals.

UNIT-IiI: Approximation methods (10 hours)
Approximation  methods, The Variation method, Linear variation principle, Perturbation
method-postulates and calculation of first order perturbation (non-degenerate), Application
of variation method and perturbation method to Helium atom (Ground state energy),

Numtericals.

UNIT-1V: Chemical Bonding (13 hours)
Molecular orbital theory (Homonuclear and Heteronuelear diatomics), LCAO-MO
approximation, Molecular orbital treatment of H," molecular ion and Ha molecule,
Calculation of energy levels from wave functions, Comparison of experimental and
theoretical results, Physical picture of bonding and anti-bonding wave function, Brief
introduction to Hp. Valence bond treatment of H; molecule, Comparison of MO and VB
methods Numerlcals '

UNIT-V: HMO method and its appllcatwns ' (10 hours)
‘Huckel's ‘MO theory of canjugated systems; Application to Ethylene, Butadiene,
Cyclobutadiene, Allyl systems (Allyl cation, Allyl radical and Allyl anion), Cyclopropenyl
systems (Cyclopropenylcanon Cyclop10peny1rad10al and Cyclopropenylcalbanlon)
Calculation of properties- Delocahzatlon energy, Electron dens1ty and Bond order
Numeéricals.

& o (B L




Semiuy For— ,_L
Syllabus for the exammatlons to he held in: Dec 2023, Dec. 2024 & Dec. 2025

BOOKS RECOMMENDED

1. Physical Chermstry, P. W Atkins, J. de Paula, Oxford, Tenth Edltzon 2014 el

2. Intreduction to Quantum Chemistry, A. K. ‘Chandra, McGraw Hlll Fourth Edmon 2001

3. Quantum Chermstry, Tra. N. Levine, Pearson Seventh Edition, 2016 '

4. Molecular Quantum Mechamcs P. W Atklns andR S: Fnedmann Oxford, Flfth Edmon

2012,

5. Quantum Chemistry and Spectroscopy by T Engel and P, Reld Pearson, Thlrd Edltlon
2018. -

6. Quantum Chemistry, J. P. Lowe and K. A. Peterson, Acadenuc Press Thll‘d Edluon.
2005: -

7. Phys1cal Chemistry by R. J Silby, R.. A Alberty and M G Bawench Wlley, Fourth
Edition, 2004 . o

8. Quantum Chemlstry byD A McQuame Vlva Books Pvt Ltd, New ‘Delhi, 2011

. Mathematics for Physical Chemistry, R. G. Mortimer, Third Edition, Elsevier, 2005.

10. Elementary Quantum Chemistry, F. L. Pilar, Second Edition, Dover Publication Inc.,
New York, 2001,

11. Physical Chemistry: A Molecular Approach D. A McQuame and-J. D; Simon, Univ.
Sc1ence Books, Third Echuon 2001 : _ :

PATTERN OF FXAMINATION
Exammatlon (Theory) Sylla_bu_s tobe | Timeallotted for | Maximum
covered in exam “the exam. Marks.
Minor Test ~ I (after 30 days) Upto 20% 1% hour, 20 .
Minor Test — I1 (after 60 days). |- - Upto:d0%: - | - 1%hout . | . . 20
Major Test (after 90 days) ' Upto' 100% ol 3 hours 60

The Minor Test: Would cons1st of two Sectlons (A & B) '

Section A would consist of two short answer type- questions of 05 marks each and students
are requiréd to answer both questions.

Section B would consist of two long answer type questions of 10 marks each Students are
required to answer one question from Section B.

The Major Test will have seven questions (each of twelve marks). The students have to
attempt five questions in all. Question no. 1 (short answer type) will be. compulsory-and will
be set out from 40% of syllabus covered in Minor I & Il The remaining: six questions will be
from across the syllabus of 41% to 100% i.e. beyond Mmor I& II T he student has to attempt
any four questlons out-of six questlons ' T ; :

NOTE: Candzdares who have appeared in Minor Tests and failed to get the mmzmum.
required marks i.e. 14 out of 40 will not be allowed to take Major Test.Such candidates shall

have to re-appear in.the Minor Test/s only oncein whtch he/she has fazled ro be conducted ar_--: SR

N .leasr f ﬁeen days befoze rhe MCUO? Tesr




Qewmestey T
Syllabus for the examinat_ion_s_ to be held in Dec. 2023, Dec. 2024 & Dec. 2025

Course Code: PSCHTC123  Nature of Course: Core
Title: Organic Chemlstry-l PR U S
Credits: 04 -~ '- _ :  Maximum Marks: 60

No: of hours: 60

Course. Outcome: This course is focussed on nature of bonding in organic molecules,
stereochemistry, reaction mechanism, aliphatic nucleophilic substitution and free radical
reactions.:.

After completing this course, students will be employable in R & D divisions of Industries
Research and Academic Institutes. '

UNIT-1: Nature of bonding in organic molecutes (12 hours)
Delocalized chemical bonding-conjugation, Crossconjugation, Resonance, Hyperconjugatlon
Tautomerism, Aromaticity in benzenoid and non-benzenoid compounds, Alternant and non-
alternant hydrocarbons, Huckel’s rule; Energy level of molecular orbitals, Annulenes,
Antiaromaticity, Homo-aromaticity, Crown ether complexes and cryptands, Inclusion
compounds, Cyclodextrins. '

UNIT —I1: Stereochemistry ' (12 hours)
Elements of symmetry, Molecular Chirality, Absolute configuration, Molecules with ‘more
than one chiral center, Threo- and erythro- isomers, Properties of enatiomers (Carvone &
Limonene) & birth of chiral drugs (examples Nicotine, Thyloxme and Thalodimide).
Methods of resolution, Optical purity, Enantiotopic and diastereotopic atoms, Groups and
faces, Chirality in Biphenyls, Allenes and Spiranes. Conformational analysis of
cyclohexanes, Decalins, Effect of conformation on reactivity.

UNIT —III: Reaction Mechanism: Structure and Reactivity (12 hours)
Types of mechanisms, Kinetic and thermodynamic control, Curtin-Hammett principle,
Potential energy diagrams, Transition states and intermediates, Methods of determining
mechanisms, Isotope effects, Structure, stability and reactions of carbenes. and- nifrenes,
Effect of structure on reactivity-Resonance and field effects, Steric . effect, Qualitative
treatment, The Hammett equation and linear free energy relationship;, Substituent and
reaction constants.

UNIT —IV: Nucleophilic Substitutions (12 hours)
The Sn2, Sni, Mixed Syl and Sy2 and SET mechanisms, The neighbouring group
mechanism, Neighbouring group participation by ¢ and n bonds, Classical and non-classical
carbocations, Phenonium ions, Norbornyl system, The Syi mechanism..

Nucleophilic substitutions at ‘an allylic, aliphatic trigonal and a vinylic carbon, Reactivity
effects of substrate structure, Attacking nucleophile, Leaving group and reaction mediwm,
Phase transfer catalysis and ultrasound, Ambident nucleophile and regioselectivity.

UNIT -V: Free Radlcal Reactions . (12 hours)
Mechanism of free-radical reactions, Neighbouring. group assistance, The effect of solvent
and attacking radicals on reactivity, Allylic halogenations (NBS), Oxidation of aldehydes to
carboxylic acids, Auto-oxidation, Coupling of alkynes [Cadiot-Chodkiewicz coupling] and
arylation of aromatic compounds by diazonium salts, Sandmeyer, Barton and Hunsdiecker
reactions. Alkylation and acylation of N-hetrocycles.

gyb\\ﬁj\ 5‘@{\_&—‘ \Jp,w‘ﬁ \&




Sermudr en- 1

Syllabus for the examinations to be held in Dec. 2023, Dec. 2024 & Dec. 2025

BOOKS RECOMMENDED

1. Advanced Organic Chemistry, Reactions, Mechanism and Structure, Jerry March, John
Wiley.

2. Organic Chemistry, Jonathan Clayden, Nick Greeves, Stuart Warren, Peter Wothers,
Oxford (2000).

3, Advance Organic Chemistry, Part-A: Structure & Mechanism (Fifth Edition), F.A. Carey
& R.J. Sundberg, Published by Springer Science (2007).

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

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

6. Organic Chemistry, R.T. Morrison & R.N. Boyd, Prentice Hall.

7. Stereochemistry of Organic Compounds, D. Nasipuri (3" Edition), New Age
International (P) Limited, New Delhi (2014).

8. Organic Synthesis, Michael B. Smith, McGraw Hill Education.

9. Steric and Stereoelectronic Effect in Organic Chemistry, V. K. Yadav, Springer
Singapore (2016).

10. Modem Methods of Organic Chemistry, Willlam Carruthers and Liancoldham,
Cambridge University Press (4" edition, 2015).

[1. Organic Chemistry, Stanley H. Pine, Tata McGraw Hill (Sth FEdition, 2007).

PATTERN OF EXAMINATION
Examination {Theory) Syllabus to be | Time allotted for | Maximum
covered in exam the exam Marks
Minor Test — I (after 30 days) Upto 20% 15 hour 20
Minor Test — II (after 60 days) Upto 40% 1% hour 20
Major Test (after 90 days) Upto 100% 3 hours 60

The Minor Test would consist of two Sections (A & B).

Section A would consist of two short answer type questions of 05 marks each and students
are required to answer both questions.

Section B would consist of two long answer type questions of 10 marks each. Students are
required to answer one question from Section B.

The Major Test will have seven questions (each of twelve marks). The students have 1o
attempt five questions in all. Question no. 1 (short answer type) will be compulsory and will
be set out from 40% of syllabus covered in Minor I & I1. The remaining six questions will be
from across the syllabus of 41% to 100% i.e. beyond Minor [ & II: The student has to attempt
any four questions out of six questions.

NOTE: Candidates who have appeared in Minor Tests and failed to get the minimum
required marks i.e. 14 out of 40 will not be allowed to take Major Test. Such candidates shall

have to re-appear in the Minor Test/s only once in which he/she has failed, 1o be conducted at
least fifteen days before the Major Test. - ' -




~
Qomester -k
Syllabus for the examinations to be held in Dec. 2023, Dec. 2024 & Dec. 2025

Course Code: PSCHTC124 Nature of Course: Core
Title: Principles of Spectroscopy
Credits: 04 Maximum Marks: 100

No. of hours: 60

Course Outcome: By studying this course, the students are able to concentrate on physical
aspects of various lechnigues of spectroscopy, namely, microwave, vibrational, Raman,
NMR. Information about X-ray and neutron diffraction technigues will also be deall.

After completing this course, students will be employable in R & D divisions of Industries
Research and Academic Institutes.

UNIT-I: Unifying Principles (10 hours)
Electromagnetic Radiation, Characterization, Quantization of energy, Regions of emr,
Interaction of emr with matter, Phenomenon related to radiation-Transmission, reflection,
refraction, dispersion, polarization, Width and intensity of spectral lines, Factors contributing
1o this effect: Collision broadening, Doppler broadening, Heisenberg’s uncertainty prineiple,
Transition probability, Population of states and Path length of sample, Results of time
dependent Perturbation theory: Stimulated (Induced) absorption, Stimulated and spontaneous
emission, Finstein coefficients, Numericals

UNIT -IX: Microwave Spectroscopy (10 hours)
The classification of molecules on the basis of moment of inertia, Interaction of radiation
with rotating molecule, Rotational spectra of diatomic molecules: the rigid diatomic
molecule, the intensities of spectral lines, the effect of isotopic substitution, determination of
bond length and/or atomic masses from microwave data, the non-rigid rotator, the spectrum
of non-rigid rotator, Energy levels and spectra of linear polyatomic molecules, Chemical
analysis by microwave spectroscopy, Numericals

UNIT ~III: Vibrational Spectroscopy (12 hours)
Vibrating diatomic molecule: the energy of a diatomic molecule, the simple Harmonic
oscillator, the Anharmonic oscillator, Selection rules, overtones and combination bands,
dissociation energies from vibrational spectra, Vibrational-rotational spectra, P, Q and R
branches, Breakdown of Born-Oppenheimer approximation, Vibrations of polyatomic
molecules: Fundamental vibrations and their symmetry, Influence of rotation on the spectra
of polyatomic molecules: linear molecules, the influence of nuclear spin, Numericals

UNIT -1V: Raman Spectroscopy and Nuclear Magnetic Resonance Spectroscopy
(14hours)
Raman Spectroscopy: Quantum theory of Raman effect, Classical theory of Raman effect,
Pure rotational Raman spectra of linear molecules, Vibrational Raman spectra: Raman
activity of vibrations, Rule of Mutual exclusion, Vibrational Raman spectra, Selection rules,
Numericals. :
Nuclear Magnetic Resonance Spectroscopy: Nuclear spin, Nuclear Magnetic resonance,
Saturation, Chemical shift and its measurements, Factors affecting chemical shift,
Deshielding, Spin-spin interactions, Factors affecting coupling constant, Basic idea about
NMR instrument, FT NMR, Advantages of FT NMR

" UNIT -V: Diffraction Technigues - . (14 hours)
X-ray diffraction: X-rays and their generation, Diffraction of X-rays, Crystal systems and
Bravais lattice, Lattice planes, Miller indices and directions, d-spacing formulae, index

A
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Syllabus for the examinations to be held in Dec. 2023, Dec. 2024 & Dec. 2025

reflections, Identifications of unit cells from systematic absences in diffraction pattern,
Debye-Scherrer method of X-ray structural analysis of crystals, Intensities of X-ray
reflections: Scattering of X-rays by an atom and by a crystal, Structure factor and its relation
to intensity and electron density, Uses of Powder X-ray diffraction, Numericals

Neutron diffraction: General introduction, Magnetic structure analysis, Uses of Neutron
diffraction

BOOKS RECOMMENDED

1. Introduction to Molecular Spectroscopy, G.M. Barrow, McGraw Hill.

2. Basic Principles of Spectroscopy, R. Chang, McGraw Hill.

3. Fundamentals of molecular spectroscopy, C.N. Banwell and E.M. McCash, Tata
MecGraw Hill. -

4. Solid State Chemistry and its applications, A.R. West, ] ohn Wiley & Sons.

5 Solid State Chemistry: An Introduction, L. Smart and E. Moore, Nelson Thrones Ltd.,
UK.

6. Atomic and molecular spectroscopy- Basic concepts and applications. Rita Kakkar,
Cambridge Press, 2017.

PATTERN OF EXAMINATION

Examination (Theory) Syllabus to be | Time allotted for | Maximum N
covered in exam the exam Marks
Minor Test — [ (after 30 days) Upto 20% 1% hour 20
Minor Test — I1 (after 60 days) Upto 40% 1% hour 20
Major Test (after 90 days) Upto 100% 3 hours 60 B

The Minor Test would consist of two Sections (A & B).

Section A would consist of two short answer type guestions of 05 marks each and students
are required to answer both questions.

Section B would consist of two long answer type questions of 10 marks each. Students are
required to answer one question from Section B.

The Major Test will have seven questions (each of twelve marks). The students have to
attempt five questions in all. Question no. 1 (short answer type) will be compulsory and will
be set out from 40% of syllabus covered in Minor I & I1. The remaining six questions will be
from across the syllabus of 41% to 100% i.e. beyond Minor I & 1. The student has to attempt
any four questions out of six questions.

NOTE: Candidates who have appeared in Minor Tests and failed to get the minimum
required marks i.e. 14 out of 40 will not be allowed to take Major Test. Such candidates shall
have to re-appear in the Minor Test/s only once in which he/she has failed, 10 be conducted at
least fifteen days before the Major Test.

BT
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Syllabus for the examinations fo be held in Dec. 2023, Dec. 2024 & Dec. 2025

Course Code: PSCHLC123 Nature of Course: Core
Title: Laboratory Course in Inorganie, Organic and Physical Chemistry-1
Credits: 08 Maximum Marks: 200
No. of hours: 240

Course Outcome: This course will help the students 10 learn how the rare analysis of metals
is analyzed and simultaneously to prepare and characterize coordination complexes.

After completing 1his course, students will be employable in R&D divisions of Indusiries
Research and Academic Institutes.

INORGANIC CHEMISTRY

1. Qualitative analysis of less common (rare) metals
Analysis of mixture containing less common metal ions: T1, W, Mo, Se, Te, Zr, Ti, Ce,
Th, V, U, Li (four metal ions in cationi¢/anionic forms)

2. Prepare [Ni(NHz)6]Cla and carry out its ligand exchange reactions with bidentate ligands
like Oxalate (0x), Glycine(gly), acetylacetone (acac) and dimethy! glyoxime(dmg) by
substitution method.

3. Prepare [Ni(NHg)g]Clg[Ni(en)ﬁCngHzO and [Ni(en),]Cl.2H20. Record electronic
spectra of nickel(I) chioride hexahydrate and these complexes and determine energies of
{ransition and spectrochemical order of ligands H2O, NH; and en.

4. Prepare two copper oxalate hydrate complexes; Ko{Cw(C204)]. 4H20 and

Ko[Cu(Cr04)2}. 2H20 by controlling experimental conditions: Kinetic v8

Thermodynamic factors

Prepare cis and trans-[Co(en),ChL]Cl complexes.

Prepare cis, trans-K[Cr(C204)(H20)]- 2H,0 and K3[Cr(Ca04)3)- 3H,0 complexes.

Prepare Cu(acac),, Mn(acac)s, Fe(acac); and VO(acac), Complexes

Prepare Bis(ethylenediammine)dioxolatocobolt(ﬂl) chloride dihydrate

Determine wavelength of maximum absorption (hnax) of the complex formed between

Fe" and 1,10-phenanthroline and determine concentration of ferrous ion in a sample

=Rl B

from calibration curve.
10. Determine composition of Fe?*- salicylic acid complex in solution by Job’s Method.
11. Determine composition of Fe¥*- NCS™ complex in solution by Job’s Method.
12. Estimation of 10Dq for ["1“'1(1&20)6]3+ by spectrophotometric method
Any other experiment introduced by the concerned teacher.

Books Suggested:

1. Vogel’s Qualitative [norganic Analysis, 7MEdn., Pearson Education 1td
2. Synthesis and Characterization of Inorganic Compounds, William L. Jolly, Prentice Hall.
3. Experimental Inorganic Chemistry by W.G. Palmer, Cambridge

4, Inorganic Synthesis, MC Graw Hill. '

5. Handbook of Preparative [norganic chemistry Vol. T and 11, Academic press.
6. Standard methods of chemical analysis by W.W. Scaff, Technical Pres

K e a s e
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Syllabus for the examlnatlons to be held m Dec. 2023 Dec 2024 & Dec: 2025

:ORGANIC CHEMISTRY

: Cowse Outcome The organic syntheszs of various compounds wzth chai acterlstzc functtonal :
groups will be carried out IR spectra will be used to zdenrzfy various funcnonal groups

Quantitative Analys;s S L o PRI
Separation, purification and identification of compounds of binary: rmxture (two sohds) usmg

TLC chemrcal iests IR spectra to be used for funct10nal group 1dent1ﬁcation :

()rgamc Synthesrs

Acetylation: Acetylation of -NH; and —~OH groups.

Synthesis of oximes of carbonyl compounds. ' :
Aldol condensanon leenzal acetone and’ benzyhdene acetone from benzaldehyde '
Canmzaro reacuon Benzyl alcohol anid benzorc acrd from benzaidehyde - '

Any other experiment intrcduced' b’y_the‘ concerné'd--tea'ch'er;

BOOKS RECOMMENDED L

‘1. Experiments and’ techmques in Orgamc Chemrsuy, D. Pasto C. Johnson and M Mlller
Prentice Hall. ' '
Macroscale and Microscale Organic Experiments, K. L. Williamson, D. C. Heath. .
Systematic Qualitative Organic. Analysis, H. Middlenton, Adward Amold '
Handbook of Organic Analysis-Qualitative and’ Quanutatrve H. Clark, Adward Arnold
Vogel’s Textbook of Practical Orgamc Chennstry, AR, Tatchell John Wlley _
Monograph on Green Chemistry by Green Chermstry Task Force Coimmittee, DST

O W

PHYSICAL CHEMISTRY

Course Qutcome: Error analysis and statistical 'analysis data- will be analyzed by the
stidents before proceeding to the actual pe:formance of various experzments as mentzoned in
the following details. -

Number of hours for each experiment: 3- 4 hours :
A list of experiments under different headmos 18 grven below. Typ1cal experrments ale to. be
selected from each type. Students are requ1red to perform at least 25 experrments

Error AnainIS and Statlstlcal Data Analysxs :

Errors, types. of errors, minimization of errors, error distribution curves, precxsron accuracy
and combination; statlsucal treatment for error . analysrs student. ‘4*: test, null hypothesxs
tejection criteria, F&Q test; linear: regressron analy31s curve ﬁttmg, cahbratron of vqumetnc
'apparatus, burette, prpette and standard: ﬂask ' : L

Phase Equrllbrla

“To construct the phase diagram for three component system (e g. Chloroform aceuc aC1d— i

: _'water ethanol benzene-water, ethanol- ethyl acetate Water acetic ac1d benzene water)
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Syliabus for the examinatipns to be held in Dec. 2023, Dec. 2_024,&_ Dec. 2025

- Chemical Kinetics

i) Determmatlon of the effect of (a) change of temperature (b): change of: concennatmn of
reactants and catalyst and (c). ionic strength of media on the velocﬁy constant of
hydrolysis of an ester/ionic reaction in micellar media.- Do :

11) Detelmmatlon of velocity constant of hydrolysis of an ester/lomc reactlon in Imcellar
media.

ii1) Determination of the rate constant for the oxidation of iodine ions by hychogen peroxide
studying the kinetics as an iodine clock reaction. - :

1v) Flowing clock reactions. - :
v) Determination of the prlmary salt effect on thc kinetics of ionic reactions and testmg of

the Bronsonted relationship (iodide ion is oxidized by persulaphate ion). .

Solutions
i) Determination of molecular weight . of non- voiatlle and non electrolyte/electiolyte by

cryoscopic method and to determine the activity coefficient of an electr olyte.
ii) Determination of the degree of disassociation of weak electrolyte and to study the
deviation from ideal behaviour that occurs with a strong electrolyte.

Viscosity
i} Determination of molecular weight of high polymer (polystylene) flom wscosﬂ:y

measurements.

Surface-Tension
Study of variation of surface tension of solution with concentration and determination of
surface excess, Study of interfacial tensmn between two 1mnrusc1b}e Ilqmds CMC ﬁom

surface«tenswn measurements
Any other practical introduced by the teacher

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

Findley’s Practical Physical Chemistry, B. P. Levitt, Longman.

Experimental Physical Chemistry, R. C. Das and B. Behera, Tata McGraw Hill.
Experiments in Physical Chemistry by Shoemaker.

Practical Physical Chemistry, Viswanathan and Raghavan.

Advanced Physical Chemistry, J.B. Yadav, Goel Publishing House.

G

PATTERN OF EXAMINATION
The dazly evaluation of practical're'cords assignments, viva-voce and attendance shall have
marks weIghtage of 50% of the total marks. The final prdctical performance. test along with

viva-voce examination will be held at the end of semester covermg 100% of the syllabus and
having marks welghtace of 50% of the total marks. ‘ : :
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Syllabus for the exammatlons to be ‘held in May 2024, May 2025 & May2026

Course Code: PSCHTC221 Nature of Course Core
Title: Inorganic Chemistey<IL . ISR
Credits: 04 ' Max1mum Marks 100

No ‘off hours 60

Course Outcome By srudymg this.course, the students wzll come to know the. mechamsm of
reactions in inorganic complexes, magnetic properties of corrzplexes and m_eral clusters.
[framework of complexes.

After completing this course, students will be employable in R & D dmszons of Industnes
Research.and Academic Institutes.

UNIT-I: Mechanism of Substitution Reactions in Octahedral - Transition Metal

complexes : o (12 hours)

Energy profile of a substitution reaction, Inert and labile complcxes Factors affecting the
inert and labile nature, Calculation of CFAE (Crystal field activation energy), Intimate and
Stoichiometric Mechanism, Rate Laws for Different. Stoachmmetrlc Mechamsms leferent
factors reaction rate and reaction mechanisms, Acid hydrolys1s of octahedral Co(IfI)- ammme
complexes, Base hydrolysxs of octahedral Co(ll)-ammine complexes, Evidence of SNl CB
mechanism, Anation reaction, Substltutlon reacuon wnhout bredkaoe of metal to. 11gand bond.

UNIT —II: Mechanism of S_ubstl_t_utlo_n Re_act_lo_n_s- in. Square Planar Complexes and
Electron Transfer (or Oxidation-Reduction) Reaction ' (12 hours)
Mechanism of substitution reactions. in. Pt(I) complexes, Factors effecting the reactivity of
square planar complexes, Trans- effect, Theories of trans- effect- Grmbergs electrostatic
polarization theory and Chatt and Orgel pi- bondmg theOIy, Application of trans- effect to
synthesis of complexes, Reductlons -oxidation reaction, One electron transfer reaction, Outer
sphere, Marcus equation for outer-sphere cross reactions, Inner sphere redox reaction, steps
of inner sphere redox reaction, Types of inner sphere electron. transfer reactions. :

UNIT -II1: Magnetic Properties of Transition Metal Complexes . = (12 hours)
Elements of magnetic properties. .and. Terminology, Spin-orbit coupling constants and
splitting of energy levels, Lande splitting rule, Paramagnetism and thermal energy, multiplet
width, Curie equation and Van-Vleck equation, Quenching of orbital contribution to
magnetic moment by crystal field, orbital contribution from excited state through spin-orbit
coupling, magnetic properties of complexes of first ‘_t:ran'_sition.metal-ions,_..manet'ic.properti_es
of lanthanides, magnetic moments. of metal complexes with crystal field tetms of A, E and-T
symmeiry, T.LP, anomaloiis magnetic' moments, high and  low spin equilibrium,
Intramolecular effects, Antiferromagnetism and ferromagnetism: of metal complexes,
Magnetic exchange coupling. - ' | o

UNIT ~1V; Metal Carbonyls, Nztrosyls, D1 1troge and Oxygen Complexes (12 hours) ' : '

' Metal carbonyis Structure and. bondmg, VI onal spectra of metal carbonyls for bondmg S
“and structural eluczdatlon ‘Important: reactions o onyls ng, .

~ Structure and 1mp0rtdnt reactloné of trans:tlon metal mtrosyls':}_.
'complexes ’Iertlary phosphme as, hgand R '
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Syllabus for the examinations to be held in May 2024, May 2025 & May 2026

Syllabus_for_ the examinations to be held in May 2024, May 20258 May: 2026,

UNIT-V: Metal Clusters (12 hours).
Introduction, dinuclear clusters, multiple metal-metal bonds, multinuclear clusters, low
nuclearity carbonyl clusters, high nuclearity carbonyl clusters, eléctron counting: schemes
for high nuclearity carbonyl clusters, capping rule, limitations & exceptions, polyhedral
skeletal electron pair approach or Mingo’s rules, isolobal analogy, Isolobal main-group and
transition-metal fragments, examples of applications of analogy, clusters having interstitial
main group elements, carbide clusters. -

BOOKS RECO\/IMENDED

l. [norgamc Reaction Mechanism, F. Basolo& G. Pearson.

2. Inorganic Reaction Mechanism, J. O. Edwards.

3. Selected Topics in Inorgamc Chexmstry, Malik, Madan &Tuli.

4. Mechanism of Inorganic Reacnom D. Katakls&G Gordon, John Wiley & Sons: N. Y

(1987). _

Ligand Substitution Processes, H. Langford &H.B. Gray, W.A. Benjamin, Inc. New York.

Magnetochemistry by R.L. Carlin, Springer Verlag.

7. Magnetism and Transition Metal Complexes F. E. Mabbs& D. J. Machin, Chapman and
Hall: UK. (1973).

8. Advanced Inorganic Chemistry, F.A. Cotton and G. Wilkinson, J ohn Wiley.

9. Tnorganic Chemistry, 1.E. Huhey, Harpes& Row

10. Chemistry of the Elements, N.N. Greenwood and A. Earnshdw Pergamon

11. Comprehensive Coordination Chemistry eds., G. Wilkinson, R.D. Gillars and J. A. Mc
Cleverty, Pergamon. ' '

12. Inorganic Chemistry — Principles of Structure & Reactwﬂy, JE Huheey, Elllen A
Keiter& Richard L Keiter, IV Edition (2005).

13. Introduction to metal pi-complex chemistry, M. Tsutsui, M. N. Levy, A. Nakamura,
Springer

14. Inorganic Chemistry, Gary L. Miessler, Donald A. Tarr, Prentice Hall {4th Edition), 2010.

15. Concepts and Models of Inorganic Chemistry, Boche Douglas DarlMcdaniel, John
Alexander, Wiley; Third edition {2006).

16. Inorganic Chemistry by A. G. Sharpe;, Pearson India; 3rd Edition (2002).
17. Basic Organometallic Chemistry: Concepts, Syntheses and Apphcatzons 2nd Edition, B.
D. Gupta and A. J. Elias, 2nd Edition, Universities Press.

SANNY

PATTERN OF EXAMINATION

Examination (Theory) Syiiabus to be i Tlme allotted for | Maximum

R “covered in exam * the exaiti' Marks
‘Minor Test~ I (after 30 days) | Upto 20% - tYehour ~ | 200
Minor Test = IF (affer 60.days) | Uptod0% |~ 1%hour = | 20
Major Test (after 90 days) Upto 100% |  3hours |’ 60
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Syllabus for the exammatwns to-be held'i inMay 2024; May 2025 & May 2026

The Minor Test would cons1st of two Sections (A & B) P :
Section A would consist of two short-answer: type quesuons of 05 rnarks each and students

are tequired to answer both: questlons
Sectlon B would consist of two long answer type quest1ons of 10 marks each Students are

requ1red to answer one-. quest1on from Sectlon B.

The Major Test will have seven questlons (eath of twelve marks): The students have to.
attempt five questions in all: Question nio. 1(short answer type) will be compulsory and will
be set out from 40% of syllabus covered in Minor I & IL. The remaining six questions will be
from‘across the syllabus of 41%to 100% i.e. beyond Minor I & IL. The student has to attempt

any four questions out of six questions.

NOTE: Candidates who have appeared in Minor Tests and failed to.get the minimum
required marks i.e. 14 out of 40 will not be dallowed to-take Major Test. Such canididates shall
have to re-appeadr in the Minor Test/s only once in which he/she has fazled to be conducted at

least fi fteen days before the Major T est.

b
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Syllabus for the examinations to be held in May 2024, May 2025 & May 2026

Course Code; PSCHTC222 - : : Nature of Course: Core: -
Title: Chemical Dynamics, Surface and Electro Chemistry :
Credits: 04 Mammum Marks 100

No. of hours: 60

Course Outcome: This course will help to understand chemical kinetics using various
theories of bimolecular and unimolecular reactions. Polymer - Chemistry, Micelles and
Advanced Electrochemistry details will be imparted to the students. A brief idea of nano
materials-is also introduced. :

This .course also offers employabthry in the Research and Developmenr sector, research
institutes and academics.

UNI'T-1: Chemical Dynamics.— I (12 hours)
Collision theory of reaction -rates, Steric factor, Activated complex theory, Arrhenius
equation and the activated complex theory; Jonic reactions, Kinetic salt effects, Kinetic and
thermodynamic control of reactions, Steady state kinetics, Photochemical and thermal
reaction between hydrogen and bromine, Photochemical reaction between hydrogen and
chlorine, Pyrolysis of acetaldehyde, Decomposition of ethane, Decomposition of nitrogen
pentoxide, Formation and decomposition of phosgene, Oscillatory reactions (Belousov-
Zhabotinsky reaction), Homogeneous catalysis, Kinetics of enzyme reactions, Numericals.

UNIT-II: Chemical Dynamics — 1T (12 hours)
General features of fast reactions, Study and kinetics of fast reactions by flow method,
Relaxation method (Kinetics of first order reaction reversed by a first order, second order
reaction reversed by first order and first order reaction reversed by a second order reaction)
and Flash Photolysis method, Theories of unimolecular reactions: Lindemann-Christiansen,
Hinshelwood and Rice-Ramsperger-Kassel (RRX) theories, Kinetics of complex reactions:
Opposing/Reversible  reactions and  Consecutive  reactions, Combination and
Disproportionation Reactions, Numericals.

UNIT-II1: Surface Chemistry (12 hours)
Surface tension and surface free energy, Capillary action, Pressure difference across curved
surface (Laplace equation), Vapour pressure of droplets (Kelvin equation), Nature and
thermodynamics of liquid interfaces: Surface thermodynamic quantities for a pure substance,
The total surface energy, Adsorption and its types, Adsorption isotherms, Freundlich and
Langmuir adsorption isotherms, BET equation, Determination of surface area, Gibbs
adsorption equation, Surface films on liquids, Catalytic activity at surfaces, Numericals.

UNIT-1V: Electrochemistry-I (12 hours)
Debye-Huckel limiting law, Debye-Huckel-Onsager treatment and its extension, Debye-
Huckel-Bjerrum equation, Thermodynamics of electrified interfaces, Lippman equation,
Method of determination of surface excess, Structure of electrified interfaces: Helmholtz-
Perrin, Guoy-Chapman and Stein models, Over potential, Exchange current density, Butler-
Volmer equation, Tafel plot, Electrocatalysis, Numericals.

UNIT-V: Electrochemistry-IT and Micelles (12 hours)
Analogies between semiconductor and electrolyte, Structure of semiconductor-electrolyte
interface, The diffuse charge region inside an intrinsic semiconductor (The Garrett-Brattain

Space), Differential capacity due to spacé charge.
| W\
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Syllabus for the exammatlons to be held in May- 2(}24 May 2025 & May 2026

Polarography:. Theory and- workmg of polarography, likovic equauon Half wave potent1a1
and its 31gn1f1cance, Overvoltage _ The S E T .

Micelles - -
Surface act1ve agents C13531ﬁcat10n of surface active agents, M1ce1hzat10n Hydrophoblc

mteractzon Critical iticellar concentration (CMC), Factors affecting the CMC of surfactants,
Counter ion- bmding ‘of micelles; Thermodynamxcs of: nncelhzatlon—phase separatlon and-
mass action models, Solublhsatlon Micro-emulsion, Reverse m_lceiles : -

BOOKS. RECOMMENDED

Physical'Chemistry, P.W. Atkins, ELBS

Chemical Kinetics, K.J. Laidler, Pearson, 3™ Edition.

Physical Chemistry of Surfaces, A.W. Adamson, John Wiley and sons, 5”1 Edition. -
Micelles, Theoretical and Apphed Aspects V.Moroi, Plenum..

Modein, Electioehemlstry Vol 1, Vol. 2A and Vol. 2B, J. OM Bockris and A, KN
Reddy, Plenum. S

6. Nanomatenals B. V1swanathan Narosa Pubhshmg House.

e

P-AT'EERN-’ OF EXAMIN-ATION-;
THEORY e e e e i
Examination (Theory) | Syllabustobe | Timeallotted for | Maximum | -
S covered.in exam |  theexam . Marks
Minor Test— I (after 30.days) Upto. 20% - 1% hour: 20-
Minor Test — II (after 60 days) Upto 40% | 1Y% hour 20
MaJor Test (after 90 days) Upto 100% 3 hours 60

The Mmor Test would consist Of two Sections (A & B) : -
Section A would consist of two short answer type questlons of 05 marks each and students

are required to answer both questions.
Section B would consist of two long answer type questmns of 10 marks each. Students are

1equ1red to answer one questlon from:Section B:

The Major Test wﬂl have seven ﬁquest_xons. (each of twelve marks). The students have to
attempt five questions in all.’ Question:no. 1 (short answer type) will be compulsory.and will
be set out from 40% of syllabus covered in Minor I & II: The:remaining six:questions will be
from across the syllabus of 41% to 100% 1.e. beyond Minor 1 & IL The student has to attempt

any fom questions out of six questions.

NOTE: Candidates who. have appeared in Minor Tests ‘and failed to get the minimum
required marks i.e. 14 out of 40-will not-be allowed to take Major Test. Such-candidates shall
have to re-appear in the Minor Test/s only once in whzch he/she has fazled to.be conducted at
least f fteen days before the MCIJOT Test ¥ T :

e =2 @”’ o
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Syllabus for the examinations to be held in May 2024, May 2025 & May-2026

“Course Code: PSCHT (223 ' Nature of Course: Core:
- Title: Organic Chemistry- 11 : : SRR
Credits: 04 ' Maximum Marks: 100

No. of hours 60

Course 0utcome The contents-of this course are focussed on elect}ophzlzc nucleophzlzc
substitution, addition, elimination - reactions from their mechanistic point of view.
Rearrangement and pericyclic reactions will also be dealt in this course.

After completing this course, students will be employable in R & D divisions of Industries

Research and Academic Institutes.

UNIT-I: Aromatic Electrophilic & Nucleephlilc Substitutions (12 hours)
The arenium ion mechanism, orientation ‘and- reactivity in substituted benzenes, energy
profile diagrams, The ortho/para ratio, ipso attack, Orientation in other ring’ systems
(hydrocarbons and heterocyclic compounds), Friedel-Crafts reaction of alkenes and alcohol
substrates, Vilsmier reaction.

The SnAr, Snl, benzyne and Sgpn! mechanisms, Reactivity effect of substrate structure,
leaving group and attacking nucleophiles, The Smiles and Somrelet-Hauser rearrangements.

UNIT -II : Addition of Carbon-Carbon Multiple Bonds- (12 hours)
Mechanistic “and  stereochemical aspects of addition reactions involving electrophiles,
nucleophiles and free radicals, Regio- and chemoselectivity, Orientation and reactivity,
Addition to cyclopropane ring, Regioselective hydroboration of asymmetnc olefins, Michael
reaction, Sharpless asymmetric epomdatlon

Elimination Reactions

The E2, E1 and ElcB mechanisms, Regioselectivity of E1 and E2 eliminations, Base and
stereoelectronic effect on E2/Sy2 competition; Orientation of the double bond, Reactivity:
Effects of substrate structures, Attacking base, the leaving group and the reaction medium,
Mechanism and orientation in pyrolytic eliminations, Peterson olefination. -

UNIT -HI : Addition to Carbon-Hetero Multiple Bonds (12 hours)
Mechanism of metal hydride reduction of saturated and unsaturated carbonryl compounds,
acids, esters and nitriles [LAH, NaBH4, BHs, DIBAL-H], Addition of Grignard, organozinc.
and organolithium reagents to carbonyl and unsaturated carbonyl compounds, The Wittig
reaction, Mechanism of ‘condensation reactions involving enolates — Aldol; Knoevenagel and
Claisen Condensations, Hydrolysis of esters and amides.. :

UNIT -IV: Pericyclic Reactions (12 hours)
Molecular orbital symmetry, Frontier orbitals of ethylene, 1,3-butadiene and 1,3,5-hexatriene
system, Classification - of pericyclic reactions, Woodward-Hoffmann correlation diagrams,
EMO- and PMO approach, Electrocyclic reactions-conrotatory and disrotatory motiens, 4n
and 4n+2 systems, Cycloadditions: Anfrafacial and suprafacial additions, 4n and 4n+2
systems, 1,3-dipolar cycloadditions, Sigmatropic rearrangements-suprafacial and antrafacial
shifts of H, Sigmatropic shifts involving carbon moieties, Claisen, Cope and Ene reaction.

UNIT -V: Rearrangements (12hours)
- General mechanistic considerations-Nature of migration, Migratory aptitude, Memory
- effects.

LR
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Syllabus for the examinations to- be held in May 2024, May: 2025 & May 2026 -

A detailed study of the following rearrangements: :
Wagner-Merrwein Shifts, Pinacol-Pinacolone, Tiffencau- Demjanov Favorskn Stevens,
Amdt-Elstert synthests Neber Hofman Curtlus Schrrudt and Baeyer—Vllhger B

BOOKS RECOMMENDED: :
| Advanced Oroamc Chemistry~React10ns Mechamsm and Structure, Jerry March John
Wl]ey

2. Organic Chemustry, Jonathan Clayden Nlck GIeeves Stuart Warren Peter Wothers
Oxford (2000).:

3. Advance Oroamc Chemlstry, Part- A Structure & Mechamsm (Flfth Edmon) F. A Carey :

& R.J. Sundberg, Published by Springer Science (2007).

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

Organic Chemistry, R.T. Morrison and R.N. Boyd, Prentic-Hall. :

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

Advanced Organic Chemistry: Reaction Mechamsms -Reinhard Bruckner, Academic

Press, USA. :

Pericyclic.reactions by Ian Flemmings; Umvermty Oxford Press (2015 2"d Edmon)

9. Modem Methods of Organic ‘Chemistry, William: . Carruthers - and Llancoldharn
-Cambridge Umverslty Press. (4™ edition, 2015). - o _

10. Polar rearrangements; - Lanrence. M. Harwood, Oxford Sc1ence Pubhcatlons Oxford

University Press (1992).
11. __Oroamc Chemistry, Stanley H. Pine, Tata McGraw Hill (Sth Edition, 2007

Nown ke

oo

PATTERN OF EXAMINATION :
Examination (Theory) | Syllabus-to be | Time allotted for | Maximum: .
oo | covered inexam the exam . Marks.-
Minor Test:— F(after 30 days) | Upto20% | 1%hour: | 20 -
Minor Test — 11 (after 60 days) Upto 40% 144 hour ' 20
Ma}or Test (atter 90 days) Upto 100% . 3 hours 60

The Mmor Test would consist of tWo Sectlons (A & B) _
Section A would consist of two short answer type questlons of 05 marks each and Students

are required to answer both: questions.
Section B would consist of two long answer type quest1ons of 10: marks each. Students are

requ1red to answer one quc‘;tion from Sectlon B.

The Ma_]or Test will have seven questions (each of twelve marks). The studénts: have:to
attempt five questions in all. Question no. 1 (short answer type) will be compulsory and will
be set-out from 40% of syllabus covered in Minor I & II: The remaining six-questions will be
from across the syllabus of 41% to 100% i.e. beyond Mmor I & II The student has to: attempt

any four questions out of six quesuons

NOTE ‘Candidates who have appeared in Minor Tests and fazled 10 get rhe minimum:

requzred mark.s Le. 14 out of 40 will 1ot be allowed fo take: Major Test: Such candzdates* hall . S
have to re-appear in the Minor Test/s only once in which he/she has falled to be conducted‘at'- S
least f fteen days before the MCZJOJ’ Test. : : g R

““‘“)“” Sk e

21




Qe OJb"fo"*ﬂUk&

Syllabus for the examinations. to be held in May 2024, May 2025 & May 2026

' Course Code PSCHTC224 | : . Nature of Course. Core

Title: Applications of Spectroscopy in Orgamc Chemistry

Credits: 04 Maximum Marks: 100
No. of hours: 60 : . _

Course Outcome: The course is designed from application point of view. The different
spectroscopic techniques used in organic chemistry will be considered and number of
examples. will_ be put before the students to solve making use of different spectroscopic
techniques.

After completing this course, students will be employable in R & D divisions of Industries

Research and Academic Institutes.

UNIT —I: Ultraviolet and Visible Spectroscopy {12 hours)
Various electronic transitions (185-800 nm), Beer-Lambert law, Effect of solvent on
electronic transitions, Uliraviolet bands for carbonyl compounds; Unsaturated carbonyl
compounds, Dienes, Conjugated polyenes, Fieser-Woodward rules for conjugated dienes and
carbonyl compounds, Ultraviolet spectra of aromatic compounds, Steric effect in biphenyls.
Circular Dichorism (CD): Principle of CI) exciton chirality, Methods and apphcatlons

UNIT -II: Infrared Speciroscopy (12 hours)
Basic principles, Characteristic vibrational frequencies of Alkanes, Alkenes, Alkynes,
Aromatic compounds, Alcohols, Ethers, Phenols and Amines, Detailed study of vibrational
frequencies - of carbonyl compounds (Ketones, Aldehydes, Esters, Amides, Acids,
Anhydrides, Lactones, Lactams and Conjugated carbonyl compounds), Effect of hydrogen:
bonding and solvent effect on vibrational frequencies, Overtones, Combination bands and
Fermi resonance.

UNIT —III: Nuclear Magnetic Resonance Spectroscopy (14 hours)
General introduction and definition, Excitation & Relaxation, Pulsed Experiments, Chemical
shift, Spin-spin Coupling, Shielding mechanism, Chemical shift values and correlation: for
protons bonded to carbon and other nuclei. Complex spin-spin interaction between two, three,
four and-five nuclei (first order spectra), Virtual coupling, Hindered rotation, Karplus curve-
variation of coupling constant with dihedral angle, Chemical exchange, Effect of deuteration.
Simplification of complex spectra: Nuclear magnetic double resonance, Contact shift
reagents, Solvent effects, Fourier transform techniques, Nuclear overhauser effect (NOE).

UNIT-1V: Carbon-13 NMR Spectroscopy : (10 hours)-
General considerations, Factors influencing carbon shifts, Chemical shift (aliphatic, olefinic,
alkyne, aromatic, heteroaromatic and carbonyl carbon), DEPT, APT.

Two dimensional NMR spectroscopy ‘

Proton-Proton - Correlation through' coupling [COSY], Proton-Heteronucleus Correlation
[HETCOR and H, C COSY] Carbon-—Carb.on Correlation [2D-INADEQUATE and C,C
COSY] ' o : - e T,

UNIT-V: Mass Spectrometry B (1Zhours)

Introduction, Ton production — El, Cl, FD and FAB, Factors affecting fragmentation of
organic compounds, Common functional groups, Molecular ion peak, Metastable peak,
McLafferty rearrangement, Nitrogen rule, High resolution mass spectrometry, Examples of

x Wcs;“ o @ o
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Sylabus for the examlnations to be held in: May 2024 May: 2025 & May 2026

mass Spectral - fragmentatlon of organic compounds with - respecl: to therr structure
determmatlon Intloduction to modern:MS: techmques (MALDI ESI) SR

BOOKS RECOMMENDED

1. Pracucal NMR Spectroscopy, M.L. Martm JJ. Delpeuch and G.J. Marun Heyden.

2. Spectrometric: Identification of Organic Compounds R.M. leverstem G.C. Bassler and

T.C. Morrill, John Wiley & Sons (2005).

Introduction to NMR Spectroscopy, R.J. Abraham, J. Fisher and P. Loftus Wlley { 1992)

4. Spectroscopic Methods in Organic Chermstry, D.H. Willianis, 1. Flemmg, (6t Ed1t1on)

Tata McGraw Hill Education (2011). _

Organic Spectroscopy, William Kemp, Palgrave USA (2008). . :

Introduction to Spectroscopy 94™ edition, Donald L. Pavia, Gary M. Lamprnan George S

Kriz and James R. Vyvyan, Brooks/Cole, Cangage Learning (2009).

7. Comprehensive chiroptical Spectroscopy ‘Applications- in stereochem1ca1 analy31s of
synthetic compounds, natural products and b1ornolecules Vol. 2 John Wzley & sons.
{(2012).

8. Application of Mass Spectlometry to Orgamc Chermstry, R. L Reed Acaderruc Press
London & New. York _ .

9. Organic Structural Spectroscopy, 1B. Lambert H. F Shurveil D A nghtner & R.G.
Cooks, Prentice-Hall International, UK (1998). .

[

RN

PATTERN OF EXAMINATION
Examination (Theory) ~ Syllabus to be | Time allotted for | -Maximum
covered in exam: . the exam: Marks. -
Minor Test — I (after 30 days) Upto 20%. IWahour | - 20
Minor Test — IT (after 60 days) Upto 40% . Wahour -~ | 20
Major Test (after.90 days) N Upto 100.% | 3hours 60

The Minor Test would consist of two Sectlons (A & B).
Section A would consist of two short answer: type questlous of 05 marks each and students

are required to answer both questions:
Section B would consist of two long answer type questlons of 10 marks each. Students are

required to answer one quest1011 from Sectlon B.

The Major Test will have seven questlons (each of twelve marks). The students have 1o
attempt five quest1ons in‘all. Questzon no. 1'(short answer type) will bc compulsory and will -
be set out from 40% of syllabus covéred in Minor F& . The remaining six questions ‘will be
from across the syllabus of 41% to 100% i.e. beyond Mmor I1& II The: student has to attempt
any four questions out of six questlons S U FE NP D

NOTE: Candidates who have appeared in Mmor Tests and fazled to get the minimum
required marks L.e. 14 out of 40 will not be allowed’ to take Mayor Test. Such candzdates shall

have to re-appear in the Minor Test/s only once inwhich he/she has fazled to be conducted at

least fifteen days before the Major Test. -




Qo oat Rl —Hv‘é

Syllabus for the examiné_tions_to.be held in May 2024, May 2025 & May-2026

Course Code: PSCHLC225. - T Nature of Course: Core -
Title: Laboratory Course.in Inorganlc, ()rgamc and Physical Chemistry-1T-

Maximam Marks: 200 Credlts 08

No. of Hours: 240

Course Qutcome: This course will help the students to learn how-the rare analysis of metals
is analyzed and simultaneously to prepare and characterize coordination complexes.

After completing this course, students will be employable in R & D divisions of I Induszrzes
Research and Academic Institutes. .

INORGANIC CHEMISTRY

1. Determination of Boric acid in bof_ax.

2. Determine total alkalinity. in water sample from different sources.

3. Determination of dissolved oxygen(DO) in water sample Iodometrically.

4. Determination of chlorine in Commercial sample of bleaching powder Iodometrically.
5. Determination of total, temporary and permanent hardness oi water complexometrically

using Eriochrome Black-T as indicator

6. Determination of strength of Ca® ions present in a given milk sample by EDTA back
titration.

7. Determination of strength of AI’* ions by EDTA back titration.

8. Determination of strength of Mg?* and Al** ions present in the mlxtme by titrating
against EDTA using masking agent. '

9. Determination of strength of sodium chloride. solution using Mohr’s Method.

10. Determination of strength of silver nitrate solution using Volhard’s Method.

11. Determination of strength of sodium chloride solution using Fajan’s Method.

12. Estimation of Ca®* and Mg *ions content present in a-sample of cement.

13. Estimation of Ag gravimetrically and Cu volumetrically in a mixture solution containing
Ag® and Cu™ ions :

14. Estimation of Cu®* and Ni** in a mixture solution by gravimetric method

15 Estimation of Cu®* and Zn>" in a mixture solution by, gravimetric method

16. Estimation of Zn'+ and Ni*"in a Inlxtuw solution by. gravimetric method

17. Determination of ascorbic acid in packed Ju1ce/fresh juice/vitamin-c tablet by titration -
with potassium iodate -

18. Determination of hydrazine by titration with potassium iodate

19. Determination of iodine content in Iodized salt.

20. Determination of phosphatc content in a soft drink..

Any other experlment mtroduced by the concerned teacher.

Books Suggested:
1. Vogel’s Qualitative Inorganic Analysis, 7th Edn., Pearson Educauon Ltd.

2. Vogel’s Textbook of Quantitative Inorganic Analysis, 4th Edn., Longman Group Limited,

“%UM \f\' |

3. Standdrd methods of chemical analysis by W.W. Scaff, Technical Pres
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Syllabus for the exammatmns to be he]d in May 20245 May 2025 & May 2026

" ORGANIC CHEMISTRY

Course Outcomer The students wzll be: tramed in synzheszsmg the startmg matenals Whlch. :
may be of useful in the synthesis of more compounds They will also.get trammg as to How

the two components can be sepamred from each other The quantlmnve analyszs wzll also X
formi the part of the experimental conrse: . L S : S

a. - Organic Synthesis: Sandmeyer reaction: p-Chlorotolueng. from p- tolmdme Knoevenagel
Condensation: Syntliesis of cinnamic acid. .

b. Friedel Crafts Reaction: B-Benzoyl pl‘OplOI‘llC acid from succinic: anhydude and ‘Denzene
Aromatic electrophilic substitutions: Synthesis of 4- mtroamhne and- 4- bromoamhne
Beckmann rearrangement of acetophenone and benzophenone oxnnes ' R -
The products may be charactérized by spectral techniques: - :

¢. Separation and identification of: organic ‘compounds’ from two component Imxtme The
products may be characterized by spectral techmques : -

d. Quantitative Analysis: Determination'of the' percentage or number of hydroxyl groups in
an organic compound by acetylation method. Estimation: of ammes/phenols and- glucose
using bromated’ bromide  solution/acetylation - method. Determmatlon of 10d1ne and
sapomﬂcation values of an oil sampie : - :

Any other experiment:introduced by the concerned teac_héf.

BOOKS RECOMMENDED _

1. Expenments and techmques in Or gamc Chenustry, D Pasto C.J ohnson dIld M Mlller
Prentice Hall. :

2. Macroscale and Microscale Or gamc Expeuments K L. Wﬂhamson D C Heath

3. Systematic Quahtati_ve Organic Analysis, H. Middlenton, Adward Arnold.

4. Handbook of Organic Analysis-Qualitative and Quantitative, H. Clark, Adward Arnold.

5. Vogel’s Textbook of Practical Organic. Chemlstry, A.R. Tatchell, John Wiley.

6. Monograph on Green Chemistry by Green Chemistry Task Force Committee, DST.

PHYSICAL CHEMISTRY

Course Outcome: The aim of this course is to develop the experimental skill to the students
by taking instrumentation tools and also physical tools to evaluare z‘he various properties of
solutzons

Heat of solution: ' '
Study the heat of solution of benzoic amd/oxahc acid by solub111ty method. at different

temperatures and the effect of electrolyte on it.

‘Adsorption:
Study the adsorption of oxalic acid on charcoal and hence check the val1d1ty of Langmuzr :

ad%orpuon isotherm and classical ads.orptlon 1sotherm

Critical solutlo_n femperature: - - ' R A
Determine the mutual solublhty curve of phenoi and . water. and hence ﬁnd its consolute_ SRR

'. temperature and the effect of electrolyte on the System
" Abbe’s refractometer: :

Determine the refractive indices of given orgdrnc hqmd at room temperatme f

__-..:_”_:_:_-'.'_7.DHmeterandConducthlWmeter @d}}%
ey DR ot P
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Syilabus_ for:the examinations to-be held in:May 2024, May 2025 & May 2026

Determine the pH of various mixtures of sodium acetate and acetic a01d n aqueous solution
and hence determine the dissociation constant of acid. S = o
Determine the strength of strong and weak acid and their mixture- usmg pH metry

Determine the strength of strong and Weak acid and their mixture usinig conductivity meter.
Study ¢ of kmetlcs of second: order Ieactlon usmg conduct1v1ty- —meter . o
Phase-Equlllbna -

Phase diagram of WO component eutectic systems (Naphthalene benzow acid; acetamide-
benzoic acid; naphthalene-diphenyl).

Phase diagram: of two.component compound: forming systems (sahcyhc acid - benzamide,
acetamide- p-naphthal). .

Any other practlcal 1ntr0duced-iby the teacher.

BOOKS RECOMMENDED o ' '

Practical Physmal Chermistr v, A M James and F E. Prichard, Longman.
Findley’s.Practical Physical. _C_hemlst_ry, B..P: Levitt, Longman.

Experimental Physical Chemistry, R. C. Das and B. Behera, Tata McGraw Hill.
Experiments.in Physical Chemistry by Shoemakei _ :
Practical Physical Chemistry by Viswanathari and Raghavan

Advanced Practlcal Physical Chemistry by J.B. Yaday, Goel Pubhshmg House.

EAIAIE o

PATTERN OF EXAMINA‘TIQN

The daily evaluation of practical records, assignments, viva-voce and attendance shall have
marks we;ghtage of 50% of the total marks. The final practical performance test along with
viva-voce examination will be held at the end of semester covering 100% of thc syllabus and
having marks welghtage of 50% of the total malks - :
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- Syllabus for the examinations to be held in Dec, 2024; Dec.:2025 & Dec. 2026

Course No: PSCHTE321 R Natureef‘Course' Core
Title:. Env:ronmental Chemistry Credlts 04 L
Maximuni Marks: 100 R e : NO of hours. 60

Course Outcome This course will enable the students to leam abour tke chemzsrry
atmosphere, biosphere, hydrosphere, lithosphere and will to gain knowledge on’ air; water,
soil, marine and solid waste management as well as environmental toxicology. This course will -
also familiarize with the green chemistry, environmental issues and analytical techmques

UNIT-1: Atmosphere - ‘ ' ' o - (12 hours)
Earth’s Atmosphere: Structure and chemical composmon of atmosphere Chemical and
photo-chemical reactions, Formation of inorganic and organic particulate matter, Air quality
standards, Adr pollutlon—types and sources, Effects. of ‘NOy, SO; and CO; dep]euon of
stratos;)herlc ozone, impact of chlorofluorc hydrocarbons alternatives -for CFC’s, green
house effect (Global warming) and acid rains. Temperature: measurements- and controls:
Vertical temperature and stability of atmosphere. Biogeochemical eycle of Carbon, Nitrogen,

Oxygen and Sulfur.

UNIT ~1I: Lithosphere (12 hours)
Soil formation and composition, Soil physical properties: texture colour;, pore: space particle
density; Chemlcai composition of Soil, Inorganic and-organic constituents, Soil profile and
composumn of its horizons; Concept and importance of soil solution; Soil quahty parameters
various micro and macro nutrients present in soil; Acid-base and ion exchange reactions in
soils; NPK in soil; Sources of ‘soil pollution: Industrial, Urban waste, Agricultural practice
and solid waste (plastics and metals), Measures. to control soil pollution; Soil analysis: Soil
pH, total nitrogen, phosphorus, su}fur,.pot_assium and magnesium.. -

UNIT —1II: Hydrosphere o . (32 hours)
Water: Structure and bonding of water melecule, properties of water, Chemical composition
of water bodies — lakes, streams and rivers; Hydrological: cycle; Aquatic: environment,
complexation in natural water and waste water; Water pollution: Classification, types and
sources of water pollution, ground water pollution: Medak case and arsenic contamination,
common sources. of ground and surface water pollution, inorganic and organic pollutants and
toxic metals, Effects of water pollutants on life. and environment; Climate change impacts on
water Cycle and water Demand; Water quality parameter and their analytical methods:
Dissolved oxygen (DO), Biochemical oxygen demand (BOD), Chemical oxygen demands
(COD), solids, contents of chlorlde and chlorine demand and their determmatlon '

UNIT -IV Industrial Pollutlon - : : (12 hours)
Environmental implications and abetment of cement mdustry, sugar mill, dlstlllary, textile,
paper and pulp mill, thermal power plant and polymer/plastic.industry; Environment without
plastic and plastic recycling techniques, Solid Waste Management: landfill, incineration,
resource reduction, recycling and reuse, composting and organic farming. Treatment of
sewage and industrial waste water and criteria of water quahty :

UNIT- V Environmental- Toxmology : : (12 hours)

Hazardous waste: Introduction, listed hazardous wastes, origin, transport, effects and fates of. =~~~ =0 ..
~ hazardous wastes; Chemical = solutions = to . environmental = foXicity, ...

biodegradabi1ily/bioremed1atlon, principles of decomposition.

T Y L
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SyHabus for the examinations to be held in Dec. 2024, Dec. 2025 & Dec, 2026

Bhopal gas tragedy: MIC and its impacts, Minamata disasters: mcrcury and its toxmlty,
Nuclear Hazards; Chernobyl-and Three Mile Island.

Green chemistry: Principles.and goals of green chcrmstry, Green chermcals green catalysts
green solvents and green synthesis,

BOOKS:RECOMMENDED

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

2. Environmental Chemistry, Sharma & Kaur, Krishna Publishers

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

4. Environmental Pollution Analysis, S. M. Khopkar, Wiley Eastern.

5. Standard Method of Chemical Analysis, F. J. Welcher, Vol. II1, Van Nostrand Reinhold

Co.

Environmental Toxicology, Ed. J. Rose, Gordon and Breach Science Publication.
Elemental Analysis of Airborne Particles, Ed. S. Landsberger and M. Creatchman,
Gordon and Breach Science Publication.

8. Environmental Chemistry, C. Baird and W. H. Freeman.

~No

PATTERN.OF EXAMINATION

Examination (Theory) Syllabus to be | Time allotted:for | Maximum
coveredin exam the exam- Marks
Minor Test — I (after 30 days) Upto 20% 1% hour 20
Minor Test — II (after 60 days) Upto 40% 1¥2 hour 20
Major Test (after 90 days) Upto 100% 3 hours 60

The Minor Test would consist of two Sections (A & B).
Section A would consist of two short answer type questions of 05 mdrks each and students

are required to answer both questions.
Section B would consist of two long answer type questions of 10 marks each. Students are

required to answer one question from Section B.

The Major Test will have seven questions (each of twelve marks). The students have to
attempt five questions in all. Question no. 1 (short answer type) will be compulsory and will
be set out from 40% of syllabus covered in Minor I & II. The remaining six questions will be
from across the syllabus of 41% to 100% i.e. beyond Minor I & II: The student has to attempt

any four questions out of six questions. ' '

NOTE:. Candidates who have appeared in Minor Tests and failed to get the minimum
required marks i.e. 14 out of 40 will not be allowed to take Major Test. Such candidates shall
have to re-appear in the Minor Test/s only once in whlch he/she has failed, to be conducted at.

least fifteen days befwe the Major Test.
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Syllabus for the exammatlons to be held in Dec. 2024, Deg¢. 2025 & Dec: 2026

Course Code: PSCHTE322 o R Nature of Course Electlve
Title; Analytical Chemtistry-I =~ AR Credlts' 1 S
Maximum Marks: 100 -

No. of- HOurs: 60.

Course Outcome This course is aimed to have an mszghr of varzous analyncal rechmques in
analyzing the chemicals quannmtwely '

After completmg this course, students will be employable m 1 R & D divisions of Indusmes
Research and Academic Instzrutes

UNIT-I: Evaluation of Analytxcal Results ' ' (12 hours)
Data reduction, accuracy versus precision, determinate errors ‘detection of determinate errors,
indeterminate errors, confidence interval, rejection of data, propagation of determmate and
indeterminate errors, estimation of precision inherent to analytical method; mean dev1at10n
standard deviation, accuracy of method, fitting data fo a straight line, least- -square, plots
deteotxon hrmts good Iaboratory pracnce vahdauon of analyucal method, quahty assurance,

UNIT-II: Gravnmetrlc Analys1s ' S S (12 hours) '
Grawmetnc analysis requzrements identify an msoluble form, separate the analyte from any
constituent that may interfere, properties of p1601p1tates nucleation and crystal growth,

factors influencing completion of precipitation, co-precipitation and post-precipitation, wash
the precipitate free of impurities and co-precipitants (surface adsorption, inclusions and
occlusions), converl precipitate to a reliable” weighing form, organic andinorganic
precipitating reagents, clcctroorawmetric analy&s thermograwmotnc analys1s volatxhzatlon

techniques.

UNIT-HI: Complexometric and-Precipitation Txtrations (12 hours)

' Complexometrlc Titrations: Theoretical pr1nc1pies titration curve, equ1valonce pomt ‘
titration curve calculations, spec1ﬁ01ty of edta- titrations, endpomt signals, applxcations
Prec1p1tat10n Titrations: Theoretical prlnclples titration curve, endpoint 81gnals '
applications, determination of Ag in an alloy: Voihard method detemnnatton of chlonde in
soluble chloride: Fajan’s method :

UNIT-1V: ‘Redox and Acid-Base Titrations ' ' S 12 hour)
Redox Tltrations Fundamental terms, ‘nernest equation, half cell potenUals theoretical -
principles of titration-curves, equivalence point, endpoint s1gnals redox titration fea31b111ty,
multicomponent systems, applications; adjustment of analyte’s oxidation state, redox titrants:
poassium permanganate, potassium dichromate, iodine, potassium iodate, potassium bromate,
pertodic acid
Acid-Base Titrations: Neutralisation curves, neutralisation of a strong acid and a strong
base, neutralisation of a weak acid with a strong ‘base,neutralisation of a weak base with a
strong  acid, neutralisation of a polyprot1cac1d with. a - strong base, neutrahsatlon
, IﬁdlCdtOl’S Ch01ce of mdicators mn neutrahsatlon reactlons Imxed mdlcators

. UNIT-V Sp6ctrochem1cal Methods e T (12 hours} o
Survey of spectrochemical methods, quantztatlve prmmples of absorption “Beer’s law, &
‘analytical use of Beer’s law, mixtires of absorbing species, calculation of unknown ﬁ‘om L

S :cahbratlon curve, dev1at1011 ﬁom Beer s Iaw spectroscopic determmatmn of pK va ue. of the*--
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Syllabus for the examinations to be held in Dec. 2024, Dec. 2025 & Dec. 2026

indicator(methyl red) Slmultaneous spectroscopic determination (Cr and Mn) speclroscoplc

 titrations,
Industrial apphcatlons Enwronmemal applications, Clinical apphcauons

BOOKS RECOMMENDED:

1. Vogel’s Textbook of Quéntitati‘ve Inorganic Analysis 4" Edition, The English Language
Book Society & Longman -

2. Vigel’s Textbook of Quantitanvc Chemical Analysxs 6 ' Edition, Pearson

3. Analytical Chemistry: Principles, John H. Kennedy, 2 EdlthIl Saunders College
Publishing.

4. Analytical Chemistry, Gary D. Christian, 6™ Edition, Wiley

5. Basic Concepts of Analytical Chemistry, S. M. Khopkar 2™ Edition, New Age

International (P)Limited, Pubhshers

PATTERN OF_EXAMINATIQN

Examination (Theory) | Syllabustobe | Time allotted for | Maximum
| coveredin exam the exam Marks
Minor Test — I (after 30 days) Upto 20% 1Y% hour 20,
Minor. Test — IT(after 60 days) Upto 40%: 1% hour 20
Maijor Test (after 90 days) Upto 100% 3 hours 60

The Minor Test would consist of two Sections (A & B).
Section A would consist of two short answer type questions-of 05 marks each and students

are required to answer both questions.
Section B would consist of two long answer type questions of 10 marks each. Students are

required to answer one question from Section B.

The Major Test will have seven questions (each of twelve marks). The students have to
attempt five questions in all. Question no. 1 (short answer type) will be compul%my and will
be set out {rom 40% of syllabus covered in Minor I & II. The remaining six questions will be
from across the syllabus of 41% to 100% i.e. beyond Minor I & T1. The student has to-attempt

any four questions out of six questions.
NOTE: Candidates who have appeared in Minor Tests and failed to get the minimum
iequzred marks t.e. 14 out of 40 will not be allowed to take Major Test. Such candidates shall

have to re-appearin the Minor Test/s only once in. whzch he/she has falled to be conducted at
least fifteen days before the MCI]O]‘ Test.
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Syilabus for the exammatlons to be held in-Dec; 2024 Dec 2025 & Dec. 2026

Course Code: PSCHTF323 _ . e e Nature of Course Electlve

Title: Spectroscopy and Photochemlstry in Inorgamc Chemtstry
Credits: 04.. ., . o Max1mum ’\/Iarks 100

No. of hours 60

Course Outcome: This course-is aimed to have an-insight of various spectroscopic tools in
analyzing the mm gamc molecules/complexes The lzgand ﬁeld photockemzsn’y is also a part

of the course.
After completing this course, Students will be employable m R & D dzwslons of Industrtes

Research and Acad_emzc, Insr_ltut_es_ . _

UNIT-I: Vibrational Spectroscopy (12'h_0u_rS)_
Symmetry and shape of AB2; AB3, AB4, ABS and AB6 molecules, Mode of bonding: of
ambidentate ligands, nitro, thiocyanato, ethylenediamine and diketonato complexes, Raman
Spectroscopy: Stokes and anti-stokes lines, Polarisability of - ellipsoids, Rotational and
vibrational Raman spectroscopy, Selection rules, Resonance Raman spectroscopy; Basm
undelstandmv and:ifs applications pamcularly for study of actlve s1tes of metalloprotems

UNIT -I1: NMR of Paramagnetic Compounds and: NQR Spectroscopy : (12 hours)
Nuclear Magnetic Resonance of Paramagnetic Substances in Solution:The chemical shift
in diamagnetic and paramagnetic molecules, The contact and Pseudocontact shifts, Factors
affecting nuclear relaxation, '

Nuclear Qudrupole Resonance (NQR) spectroscopy: Introduction, Quadrupole moment
and field gradient, Quadrupole relaxation energies of quadrupole states, Effect of magnetic
field on the, NQR spectra Apphcatlons and. structural informations. trom NQR spectra.. '

UNIT- III Electron Spin. Resonance Spcctroscopy : - - (12-hours).
Basic Principle, Spin Hamiltonian, Hype1ﬁne coupling, Spin. polarization and MeConpell
relationship, Isotropic and anlsotroplc hyperfine coupling constants, Spin- ~orbit coupling and
significance of g- tensor, Application to transition metal complexes (having one unpaired
electron) mcludmo biological systems. and inorganic free radical viz, BF,, 2, PHy, ete. -

UNIT -IV: Mossbauer Spectroscopy (12-hours)
Basic Principles, Spectral parameters and spectlum display, Application of the techmque to
the studies of: :
(a) Bonding and structure of Fe?* and Fe* compounds including those of intermed_mte spm,
(b) Sn** and Sn** compounds, Nature of M- bond, Coordination number and structure, and
(c) Detection of oxidation, state and mequwalent MB atoms. L

UNIT-V ngand Fleld Photochemistry . o | (12 hours)
Electronically excited states of metal complexes, Energy dlSSlanon by. radiative and non-
radiative processes, Franck-Condon Principle, Mechanism of photo subsututmn reaction of

Cx(IIL)- complexes, Examples Adamson’s: rule Photo. ;substitution. and photo reduchon__-._-__-__-'._'-"

- reactions of Co(lII) complexes, Photo subst1tut10n reacoons of Rh(Ill) complexes
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SyHabus for the examinations. to-be held-in Dec. 2024, Dec. 2025 & Dec. 2026

BOOKS - RECOMMENDED.

1. Modem Spectroscopy, J.M.-Hollas, John Wiley.

2. NMR, NOR, EPR and Mossbauer Spectroscopy in Inorganic Chermstry, R. V Par1sh .
Ellis Harwood.

3. Vibrational Spectroscopy Modern Treheb, Barnes, A.J,, and W.J. Orville-Thomas,
Elsevier, 1977,

4. Chemical Applications of Group Theory, F.A. Cotton.

Introduction to M_ag_'n'et_ic Resonance, A. Carrington and A.D. Maclachalan, Harper &

Row,

Fandamentals of Molecular Speetroscopy C. N Banwell, Tata McGrew Hilk

Concepts of Inorganic Photochemistry, A. W. Adamson and P. D. Fleischauer, Wﬂey.

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

Infrared and Raman Spectra : Inorganic and coordination compounds K Nakamoto,

‘Wiley.

10. Structural Methods in Inorganic Chemistry, B.A. V. Ebsworth, D. W. H. Rankm and S.
Cradock, ELBS.

11. Piogress in Inorgamc Chemistry, Vol. 8, ed., F. A. Cotton, Vol. 15, ed. S.J. Lippard,
Wiley.

12. Applications of phy31ca1 methods to Inorganic and Bioinorganic Chemistry, Robert A.
Scott, Charles M. Lukehart, Wiley.

13. Inorganic Reaction Mechanism F. Basolo & R.G. Pearson

14. Inorganic Reaction Mechanism J.O. Edwards.

15. Photochemistry — Rohtagi Mukherjea.

i

W

PATTERN OF EXAMINATION

Examination (Theory) Syllabus to-be - | Time allotted for | Maximam

_ covered in exam the exam Marks
Minor Test — I (after 30 days) Upto20% 1% hour . 20
Minor Test - II (after 60 days) Uptod40% | 1% hour 20
Major Test (after 90 days) Upto 100% 3 hours 60

The Minor Test would consist of two Sections (A & B).
Section A would consist of two short answer type questions of 05 matks each and students

are required to answer both questions.
Section B would consist of two long answer type questions of 10 marks each. Students are

required o answer one questzon from Section B

The Major Test will have seven quest1ons (eaeh of twelve marks). The students have to
attempt five questions in all. Question no. 1 (short answer type) will be compulsory and will
be set out from 40% of syllabus covered in Minor T & II. The remaining six questions will be
from across the syllabus of 41% to 100% i.e. beyond Minor I& IL The student has to attempt
any four questions out of six questxons : .

N()TE Candzdates who have appeared in Mmor Tests and fazled to get the minimum

required marks i-e. 14 out of 40 will not be allowed to take Major Test: Such candidates shall
have to re-appear in the Minor Test/s only once in which he/she has failed, to be conducted at

Ieasz fifteen days before the Major Test. y
q 7~ ( . WA
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Syllabus for the exammatnons to'be held in Dec 2024 Dec 2025 & Dec 2026

Course Code: PSCHTE324 _ .

Title: Heurlstlc Approach to. Organlc Synthesxs T S e
Credits: 04 S Maximum Marks: 1000
No ofhours 60 o B T R AL

Course Otttcome On successful complenon of ﬂus course, the Srudenrs will gam knowledge
about disconnection approach, planning the syntheszs of organic compounds and natural
products, photochemistry and asymmetric cycloaddition reactions. :

The learning from this course will help the students fo get jobs in R &D labomtorzes
pharmaceuncal mdusrry and academzcs SRR :

UNIT-I: Disconnection Approach S (14 hours)
An introduction to synthons and synthetic equivalents, Dlsconnectlon approach; ‘Functional

group inter-conversions, Importance of the order of events. in organic synthesis, One group.C-
X and two group C-X disconnections (1,2 and 1,3-difunctionalised compounds) ,
Chemoselectivity, Reversal of polarlty

Protecting Groups -
Principle of protection of alcohol (Acetal, Acetyl and silyl ethers) and’ carbonyl groups

UNIT-II: One Group C-C Disconnections e e (10 hours) :
Aleohols and. carbonyl compounds, Regmseleeﬂvﬂy, Use of acetylenes and ahphatlc mtro
compounds in‘organic cynthesis. - - .

Two Group C-C stconnectlons I
Biological, Cope and Claisen reaction, Diels- Alder reaction, I,3-difunctionalised compounds

a, p-unsaturated carbonyl compounds, L5 dlfunctmnahsed compounds, Mlchaei addition. and .
Robinson annelation, R R RS

UNIT-III: Retrosynthesis and Synthesis of Following: Compounds: (12 hours). -
Reserpine (Woodward synthesis), Longifolene- (Corey synth051s) H1rsutene [Paquette { 1990)

and Oppolzer (1994) synth031s]

UNIT-1V: Photochemistry R S (12 hour s)
General principles. Photochemistry of alkenes, dienes and polyencs cis-trans 1somerisation,
photoisomerization of 1,3-butadiene; orbital symmetry considerations (alkenes and: dienes).
Photochemistry of carbonyl compounds, Hydrogen abstraction and: fragmentation reactions;
cycloaddition and rearrangement reactions of cychc unsaturdted ketones Photochemlstry of '

aromatic compounds. -
UNIT-V: Cycloadd_itions (12 hou_fs)
Diels-Alder reactions, Inverse electron demand Diels-Alder reactions, Hetéero- Diels Alder

reactions, " 1,3- dxpolar cycloaddltlon reactions, [2+2] Cycloadditlons Pauson Khand type
reactions. S . .
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Syllabus for the examinations to be held in Dec. 2024, Dec. 2025.& Dec. 2026

BOOKS RECOMMENDED: -

1. "Designing Organic Synthesm S. Wanen John Wiley & sons: .

2. Organic. Synthesis— Concept, Methods and" Starting Materials, J. Fuhlhop and @.
Penzillin, Verlage VCH (1997).

3. Progress in Total Synthesxs Vol 1, E. Damshetsky and S. Damshetsky, Appleton Centyrt

. Crafts, N.Y.

4, The Logic of Chemical Synthesas E.J. Corcy and X. M Cheng, John Wﬂey and Sons,
New York, N.Y.

5. Art in Organic Synthesis, Nitya Anand Jaeglt S. Bmdra S. Randanathan, Wiley-
Blackwell.

6. Principles of Organic Synthesis, R.O.C. Norman and J M. Coxon, CRC Press, Taylor &
Francis (3™ Edition, 2017).

7. Greene's Protective. Groups in Organic Synthesisby Peter Gi. M. Wuts Theodora W.
Greene, Fourth Edition. Wiley 2007 :

8. Catalysis in Asymmetric Synthesis; Vittoria Caprio and MJ Wﬂhams Wiley (2™ ed.,
2008).

9. Advanced Organic Chemistry, Part-A — Str. & Mech F.A. Carey and R.J. Sundbelg,

Springer (5" ed., 2007).

PATTERN OF EXAMINATION

Emmmatlon (Theory) Syllabus tobe | Time allotted for | Maximum
covered in exam the exam Marks
Minor Test — I (after 30 days) Upto 20% 1¥2 hour 20
Minor Test — 1l {after 60 days) Upto 40%- 1¥2 hour 20
Major Test (after 90 days) Upto. 100% 3 hours ‘ 60

The Minor Test would consist of two Sections (A & B).
Section A would consist of two-short answer type questions of 05 marks each and %tudents

are required to answer both questions.
Section B would consist of two long answer type guestions of 10 marks each. Students are

reqquired to answer one question from Section B.

The Major Test will have seven questions (each of twelve marks). The students have to
attemnpt five questions in all. Question no. 1 (short answer-type) will be compulsory and will
be set out from 40% of syllabus covered in Minor I & 1L The remaining six questions will be
from across the syllabus of 41% to 100% i.e. beyond Minor I & TI. The student has to attempt
any four questions out of six questions.

NOTE: Candidates who have appeared in Minor Tests and failed to get the minimum
required marks i.e. 14 out of 40.will not be allowed to take Major Test. Such candidates shall
have to re-appear in the Minor Test/s only once in which he/she has failed, to be conducted at
least fifteen days before the Major Test. '
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Syllabus for the exammatxons to be held inDec, 2024 Dee 2025 & Dec 2026

Course Code: PSCHTE325 | . Nature of Course° Elect:ve
Title: Bio- Orgamc aud Medlcmal Chemlstry SRR Fine
Credlts 04 L T e Max1mum Marks' 100

' No of houls. 60

Course Outcome The aim of thzs course is to let rhe students understand enzymatzc acfzon

coengymes, chemistry of vitamin B complex, co-crystals, carbohydrares metabolism, drug
design, chemistry of antibiotics, mechanism of action of vitamins etc. This:paper has- scope of
employability in medicinal chemzsny and as scientist m research laboratones '

UNIT-I: Enzymes, Co-enzymes and Chemistry of Vltamm B- Comple’x (12 hours)
Introduction, Remarkable properties of enzymes, Reversible ‘and irreversible inhibition,
Fischer’s lock and key and Koshland’s induced. fit:-hypothesis, Concept and: 1dent1ﬁcat10n of
active site by the use of inhibitors, Enzyme mod1flcauon by site- chrected mutageneszs Baker
Yeast and its applications: S

Functions and mechanism of action of thmmlnc RlbOﬂdVln and Pantothenic ac1d Cofactors
as derived from vitamins, Coenzymes, Prosthetic.- groups, - Apoenzymes,. Structure and
biological functions of coenzyme A, Thlau'uue py1ophosphate Pyudoxal phosphate NAD+,
NADP*, FMN, FAD LlpOIC acud

UNIT-11: Carbohydrates Metabohsm B - (12 hours)
Introduction, classification, General properties w1th reference to mutarotation, ILobre-D-
Bruyen Van Ekinstein 1earrangemem Epnneuzauon Fischer Killani- synthes1s ‘Wohl’s and
Ruffs method. -

Glycolysis, Gluconeogenesis, Glycogenoiy51s Citric - acid- cycle (Klebs Cycle) Pentose
phosphate pathway, Conversion of pyurvate to phosphoenol pyurvate Converswn of
¢glyceraldehyde-3-phosphate to Phosphoenolpyurvate. -

Polysaccharides and disaccharides (Glycogen breakdown by giycogeu phosphorylase)
Converslon of fructose to glyceraldohyde 3- phosphate galactose to glucose-1 phosphate

UNIT-II1: Drug design and Co crystals y ' : - (12 hours)
Introduction, Concept of Lead compounds, Factors governing drug d651gn ‘and - rational
approach, Drug design through method: of variations, Disjunction and. comuncuon
Bioisosteric replacement, Rigid analogs, Homologation- of alkyl chains, Changes in ring size
and ring position isomers, Alteration of stereochemistry, Fragments-of lead molecules. -
Co-crystals: General introduction, Designing  and -characterization techmques Factors
affectmg des1gmng of co~ crystals and apphcauons in pharmaccutlcals R

UNIT- IV Structure and mode of actlon S - L (12-.-h0uits)
Cardiovascular drugs: Antihypertensive and hypotensive drugs _ '

- Hydralazine (Apresoline hydrochloride), Methyldopa: (Aldomet) Piocamarrude (Pronestyl)

- Antisympathetic drugs- Propanolol (Indral) Verapamﬂ (Isoptm) and Prenylalruneldctate

(Synadrin), Rosuvastatin (Crestor) . o

. Antiparkinsonian Agents: Biperiden hydrochlonde (Akmeton hydrochlonde) Ethopropazme e
. 'hydrochlorlde (Profenamine). and chodopa (Bendopa) o P

- Anticancer drugs: Texol, Tamoxzfen : I g AT I RS i

- Antlhlstamlmc drugs Cotrlzme Promethazme hydrochlonde and Chlorophemrarruue meleate.':_-_.-_:j.-_ ST

| (Alermine). - Ty Sk aie

* Antimalarials: Chioroqume phosphate (Resochm) and Mepacrme hydrochlorlde (Qumacrme) SRR e

o Antldlabetlc Sltaohptm (Januvm) Metfornun (Glucophage) R Bt

Mo (\,__(\fo_
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Syllabus for the examinations to be held in Dec. 2024, Dec. 2025 & Dec. 2026

UNIT-V: Antibiotics and Vitamins : : . (12 hours) -
Antibiotics:Introduction; - Classification, Isolation and chemistry of Pencillins,
Chloramphenicol and Cephalosporin. :
Vitamins: Occurrence, Chemistry, Functions and Mechamsm of action of Ascorb1c a(nd a-
Tocopherol and Vltamm K1 & Ky

BOOKS RECOMMENDED

I Bio-organic Chemistry: A Chemical Approach to enzyme Action, Hermann Dugas
and C. Penny, Springer-Verlag.

2. Enzymes: B1ochermstry, Biotechnology, Clinical Chemlstry by Trevor Palmer, Philip

L.R. Bonner, 2" edition.

3 Prmmples of Bio-Chemistry, Lehninger, 4h edition.

4. Enzymatic Reaction Mechanism, C. Walsh and W.H. Greeman.

5. Enzyme Structure and Mechanism, A. Fersht and W.H. Freeman.

6 Textbook of Organic Medicinal and Pharmaceuticals Chemistry, 8" Ed., Edited by
R.F. Doerge, I.B. Lippincott Co., Philadelphia 1982,

7. Pharmaceutical Chemistry in Perspective, B.G. Reuben and H.A. Wittcoff, John
Wiley and Sons., N.Y.

8. Principles of Medicinal Chemistry, Lea and Febiger, Philadelphia, USA.

9. Strategies of Organic Drug Synthesis and design, D. Lendnicer, John Wiley and Sons,
N.Y.

10.  Burger’s Medicinal Chemistry, Drug Discovery and Development, John Wiley and
Sons.

11.  Crystal Engineerjng-: Desi Raju, World scientific publishing Singapore 2011.

PATTERN.OF EXAMINATION

Exammatlon (Theor-y) Syllabus tobe | Time allotted for | Maximum
covered in exam the exam: Marks
Minor Test - I (after 30 days) Upto 20% 1¥2 hour - .20
Minor Test — II (after 60 days) Upto 40%: 1% hour: 20
Major Test (after 90 days) | Upto 100% 3 hours 60

The Minor Test would consist of two Sections (A & B).

Section A would consist of two short answer type questions of 05 marks each and students
are required to answer both questions,

Section B would consist of two long answer type questlons of 10 marks each. Students are
required to answer one question from Section B.

The Major Test will have seven-questions (each of twelve marks) The students have to
attempt five questions in all: Question no. 1 (short answer type) will be compulsory-and will
be set-out from 40% of syllabus covered in Minor I & IL The remaining six questions will be
from across the syllabus of 41% to 100% i Le. beyond Minor I & II The student has to attempt
any four questions out of six questlons : . _

NOTE: Candidates who have appeared in Minor Tests and: failed to get 'the'-minimum

required marks i.e. 14-out of 40will not be allowed to take Major Test. Such candidates shall
have to re-appear in the Minor Test/s only.once in which he/she has failed, to be conducted at

least fifteen days before the Major Test. . W : '
\ﬁ}\
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SyIlabus for the exam;natlons to. be held inDec. 2024 Dec 2025 & Dec 2026

Course Code: PSCHTE326 R Nature of Course. Electlve
Title: Thermodynam:cs and Statistical Mechamcs o S
Credits: 04 : o Maxnmum.'Marks. 1001 N

No, of hours 60 :
Course Qutcomne: Thzs course will be useful n unders_andmg the _quzlzbrmm: -
thermodynaniics, transport phenomenon, thermodynamlcs of muctures statzstzcal mechamcs/
thermodynamics and their applzcattons ‘ EREEERES e S

Unit -I: Non Equilibrium- Thermodynamles T e ' (12 hours)
Thermodynamic criteria for non-equilibrium states, Entropy productlon and entropy flow,
Entropy balance equations for different irreversible procgsses (e.g. heat ﬂow chemlcai '
reaction etc.), Transformation: of the generahzed fluxes ' and - forces, “Non'~ equﬂlbrlum
stationary states, Phenomenologlcal equations; throscoplc reversibility and Onsager’s
reciprocity relations, Electro Kineti¢s phencomena, lefusmn Electrrc conductlon, Irrevers1ble _
thermodynamics for biological systems, Coupled reactions. :

Unit —I1: Transport Phenomenon o az hours)
Mass Transport: Diffusion, Diffusion coefficient, Time evaluation of concentration: _gradient,
Fick’s first. and second {aws, Statrstrcal view: of d1ffu5;1on Einstein-Smoluchowski equation,
Thermal - conducuvﬂy, Visc 1ids; Poisevillie’s- law; Einstein relation;
Nernst-Einstein equation; Stokes Emstem equation Relanon':between ﬂux and viscosity,
Diffusion coefficient and mean free path, Thermal cmductwny/wscosrty and mean free- path
Sedimentation and cenmfugatlon, Tonie conductlon Strong and weak’ electrolytes )

Unit —III: Thermodynamics of Mlxtures . o (12 hours)
Brief resume of classical concepts of thermodynamlcs 111clud1ng free energy, Chemical
potential and entrop1es Partial molar. properties: Partial molar free energy,. Partial molar.
volume and partial molar heat content and their srgmﬁcances, Deiermmatlons of these
quantltles Concepts of fugdcr[y and determmauon of fugacrty

Debye- HucLei theory for act1v1ty coefﬂc1ent of electrolync solutlons Determmatlon of
act1v1ty and: actlvrty coefﬁcrents Ionic strength - :

Umt -IV: Statlstical Mechamcs : (12 hours) :
Role of statistical mechanics, Ensemble: Micro canomcal Canomcal and Grand canonical,

Postulates of ensemble averaging, Phase.. space,: St1r11ng s - approximation,. Occupatron
number, Micro- and macro. states, -Statistical ‘weight: factor Probability, . Coneept- of
distribution, Thermodynamm probability, Types of ‘statistics: Maxweli Boltzmann Bose—
Einstein and Fermi-Dirac statistics, Most probable d1str1bution of three types of: statlstlcs,
Lagrange’s undetermined multipliers, - Evaluation of B, Cornpanson of three statistics,

Molecular partition function and its mgmﬁcance Thermodynamrc p1opert1es in terms of
partition function, Numericals :

Unit -V: Applications of statlstlcal mechanlcs e (12 hours)
Factorisation of molecular partition function Caronical - ensemble partltlon functlon-‘-l__ S
{(Independent and distinguishable molécules or part1c1es, Independent and mdlsnngulshable;"-." SR
" molecules or particles), Evaluation of translational, rotational, vibrational; electronic and. = .
nuclear partition functions, Contribution of translational, rotatmnal and vibrational partition
functions to thermodynannc functlons Effect of nuclear spin on dlatomrc ‘molecules, -

SV S \Q\wﬂ
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Syllabus for the examinations to be. held in Dec. 2024; Dec. 2025 & Dec. 2026

-Equilibrium' constant of ideal gas in terms of partition function: Heat capacxties of sc»hds:
Einstein theory and Debye themy, Numericals. - " : -

BOOKS RECOMMENDED
: Thermodynamlcs for Chemists: S. Glasstone.
“Statistical Thermodynamics: M.C. Gupta.
Physical Chemistry: P.W. Atkins.
Chemical Thermodynamics: R.P. Rastogi and R.R. Misra.
Statistical Mechanics and Properties of Matter: E.S.R. Gopal.
Statistical Mechanies, D.A. McQuarne _
Thermodynarmcs of Irreversible Processes, Rolf Haase
. Fundamental of Chemical Theimodynamlcs E.N. Yeremin.
Introduction to Irreversible Thermodynamics, Prgogme _
Modern Thermodynamics, D. KondePudi and 1. Prigogine.
Physical Chemistry, Engel and Reid.

:‘5.‘”!‘31“
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PATTERN OF EXAMINATION

‘Examination (Theory) ‘| Syllabus to be | Time aliotted for Maximum

o o - | coveredinexam | the éxam Marks
‘Minor Test — I (after 30.days) | Upto 20% 1% hour | 20
Minor Test — IT (after 60 days) | ~ Upto40% . 1% hour 200
Major Test (after 90 days) Upto 100% 3 hours 60

The Minor Test would consist of two Sections (A & B).
Section’ A would consist of two short answer type questions of 05 marks each and students

are required to answer both quesnons
Section B would consist of two long answer type questions of 10 marks each. Students are

required to answer one question ﬁom Section B.

The Major Test will have seven questions (each of twelve marks). The students have to
attempt five questions in all. Question no. 1 (short answer type) will be compulsory and will
be set out from 40% of syllabus covered in Minor I & II. The remaining six questions will be
from across the syllabus of 41% to 100% i.e. beyond Minor I & H The student has to attempt

any four questlons out of six questions.

NOTE: Candidates who have appeared in Minor Tests and failed to get the minimum
required marks i.e. 14-out-of 40 will not be allowed to take Major Test. Such candidates shall
have (o re-appear in the Minor Test/s only once in which he[she has fazled to be conducted at

least fi fteen days before the Ma;or Test. . -
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Syllabus for the exammatlons to be held in Dec. 2024 Dec. 2025:& Dec. 2026

- Course: Codé PSCI“ITE3275: : R Nature of Course Elect:ve
Tltle Nano Chemlstry S Lo '
Credlts 04 R BRI TS DU Maxnmurn Marks. 100

No: of hours: _60

Course Outcome: The aim of this course is to inculcate the knowledge among students
related to the basics of Nano-materials, their synthesis, characterization; properties: and
applications. The course will have employability in- the mdustry, resedarch and: academzc

fields.

UNIT-I: Fundamentals of Nanoscierice and Nanotechnology - - (12 hours)
Solid materials and: their strength, Perspectwe of length, Nanomaterials, Nanoscience and
Nanotechnology, Nanostructures in nature, Ptime materials, Carbon: nanostructures: viz.
Carbon nanotube (Smgie -walled and’ multi-walled),; Fullerenes, - Su_rface effects of
Nanomaterials, Surface plasmon resonance, Quantum size effects. - R

UNIT-1I: Synthesis of Nanomaterials (12 hours)

Introduction, Nanomaterials. synthes1s, Top-Down and Bottom-Up Approaches, Solvothermal
synthesis, Hydrothermal synthesis; “Reversé micellar/Micro-emulsion: method; Reverse
micelles works as nano reactor, Mechanism for nanoparticle- synthesis inside. the reverse
micelles, Co-precipitation; ‘Sol-Gel Method; Polymeric Precursor Méthod and: Sono-chemical
Methods. Theory, Experimental conditions, Kinetics of solid state’ reactions and molten~salt

routes.

UNIT-III: Characterization of Nanomaterials (12 hours)
X-Ray DiffractionTechnique: Structure of nanomaterials, X-ray diffraction (XRD), The
Powder method, Determination of grain size/crystallite size using X- -ray line broadening
studies (Scherrer’s formula) Determmation of cxystalhte size dlStI‘IbthlOl’l usmg X- ray line
shape analysis: - : : ho :
Electron Microscopic Techmques Prmc1pleb of: electron mlcroscopy, Scanmng Electron
Microscopy (SEM), Strengths -and limitations of Scanmng electron microscopy, Energy
dispersive X-ray analysis (EDX), Transnnsswn Electron Mlcroscopy (T EM) AtO[D.IC Force
Microscopy (AFM) and Scanning: Tunnehng microscopy (STM). -

Dynamic Light Scattering (DLS) Studies: Principle, Theory and Methodology

BET Surface Area Studies: Principle, Theory and Methodology.

Thermal techniques: Principles, Instrumentation. data analyszs and apphcatlons of DSC,
TGA and DTA and their spcmal features : o

UNIT- IV Propertles of Nanomaterlals ' : (12 hours)
Introduction: Fromation of Dangling bonds, Al;om hke behav10r of Nanoparticles;
Physicochemical - Properties; Optical: properties: - Semi-conductor: - Nanoparticles, . Metal
Nanoparticles; Electrical and. electronic. properties: - - Electronic' properties -of carbon
nanotubes; Redox properties: ‘Semi-conductor- nanoparticles, Mechanical properties: Elastic N
properties, Hardness and strength, Ductility-and Toughness, Superplastic behavior; Magnetic -~ .
propemes Magnetic properties of Fe,Os nanoparhcles Superparamagnensm Chemmalz O
sensmg propertles Cata}ytlc propcmcs . S

UNIT-V Appllcatlons of Nanomatenais i i (12 hours)if_-' .
Iroportance of Nanomaterials:(Gold, Silver, Dielectric and Magnetlc Ox1de Nanopax‘tlcles)z_:,3'
"Some selected apphcations like, Nanomaterlals 1n medmme Nanomatemals for energy sector

vh C
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Syllabus for the examinations to be held in Dec. 2024, Dec. 2025 & Dec. 2026

Kinetic energy (KE) penetrators with enhanced lethality, High energy density batteries,
Nanomaterials in Next-Generation Computer, Nanomaterials in catalysis- and  sensors,
‘Nanomaterials. for water purification, Nanomaterials in communication sector, Nanomatenals
in food, Nanomaterials for the environment, Nanomaterials in automobiles, Nanomaterials. in

ceramics industry.

Books Suggested

1. Principals of Nanoscience and Nanotechnology, M. A. Shah and Tokeer Ahmad, Narosa
Publications, 2010.

2. Nano Materials, B. Viswanathan, Narosa Publications, 2009.

3. Nano: The Essentials, T. Pradeep; Tata Megraw Hill, 2009.

4. Chemistry of Nanomaterials: Synthesis, Properties. and Apphcatlons by C.N.R. Rao, A.
Muller and A. K. Cheetham (eds.), Wiley-VCH, Weinheim, 2004. _

5. Nanoscale Materials by Luis M. Liz-Marzan and Prashant V.Kamat, Kluwer
AcademicPublishers (Boston), 2003.

6. "Nanomaterials Chemistry: Recent Developments and New Directions”, ed. by C.N.R.
Rao, A. Muller & A.K. Cheetham (Eds.), Wiley-VCH, 2007.

7. Solid State Chemistry and its applications, Anthony R. West, John Wiley & Sons

8. Physical Principles of Electron-Microscopy: An introduction to TEM, SEM and AFM by
R.F. Egerton, Springer, 2008. -

. Introduction to Atomic Force Microscopy, Paul E West, Pacific Nanotechnology, USA

10. Solid State Chemistry Techniques, A. K. Cheetham and Peter Day, Oxford Science
Publications.

11. Scanning Probe Microscopy and Spectroscopy, Ronald Weisendanger, Cambridge
University Press.

12. Nano Materials, A. K. Bandyopadhyay, New Age Internationals. (P) Lumted Publishers

PATTERN OI* LXAMINATION

Examination (Theory) Syllabus to be | Time allotted for | Maximum -
covered in exam the exam Marks
Minor Test - I.{after 30 days) Upio 20% 12 honr 20,
Minor Test — II (after 60 days) Upto 40% Yz hour 20
Major Test (after 90 days) | Upto 100% 3 hours B 60

The Minoer Test would consist of two Sections (A & B).
Section A would consist of two short answer type questions of 05 marks each and students

are required to answer both questions.
Section B would consist of two long answer type questzons of 10 marks each. Students are

required to answer one quesuon fiom Section B

The Major Test will have seven qu’ostlons (each of twelve marks). The students have to
attempt five questions in all: Question no. 1 (short answer type) will be compulsory and will
be set out from 40% of syllabus covered in Minor I & II. The remaining six questions will be
from across the syllabus of 41% to 100% i ie. beyond Minor I & IL. The student has to atternpt
any four questions out of six guestions: : :

NOTE: Candidates who have appeared in Minor Tests and failed to get the minimum
required marks i.e. 14 out of 40 will not be allowed to take Major Test. Such candidates shall
have to re-appear in the Minor Test/s only once in whzch he/she has failed, to be conducred at
least fifteen days before the Major Test.- SN ;




T7a
| Sevmestet - LU
Syﬂabus for-the exammatrons to be held in Dec 2024 Dec. 2025 & Dec 2026

~ Course: Code PSCHTESSI | . Nature of Course E!ectlve MOOC
Title: Title of the MOOC/SWAYAM course opted by’ students R
_CREDITS 04 e ) Max:mum Marks 100

Course Descrlptlon

One 04 credit MOOC (Masswe Open Onhne Course) selected from SWAYAM (Study Webs
of Active-Learning For Young Aspiring Minds) UGC (University Grant Commission)
portal. SWAYAM is a programme initiated by Government of India to achieve the three
cardmal pnnClpleS of Education’ pohcy viz, access equity and quahty :

Course Objectives:

* To provide the students h1gh quahty learming experience using multlmedra on anytlme
anywhere basis..

e Toacquaint the students w1th online mode of learmng using ICT platform

o To diverse the knowledge of: students through open learning and help’ them to access
different disciplines online and thus promoting interdisciplinary knowledge.

e To provide the students a hybnd model of learning that- adds to-the quahty of classroom
tedchlng o : R : ‘ :

Course Selection Guidelines for Students:

» The students are required to emvoll and qualify any one of the MOOC course from
SWAYAM (UGC) portal that should of 04 credits.

e The course can be selected from the SWAYAM platform depending upon the availability
of courses as notified by UGC. generally on predefined dates, 1% June. or. 1”' November
respectively, every year. .

¢ The students are 1equ1red o cmoll for the SWAYAM course 1mmediately after the
commencement of 1% Semester as. per notified dates by UGC for SWAYAM courses.

* The course should be completed before the completion of 3% Semester of M.Sc.

+ Student ideally should not select self-paced MOQOCs, and the courses.selected must be
different from one offered in the course curriculum of semesters in order to duplication.

* The student must fill an undertaking form, as given in the brochure, and submit the same
after duly tilled form to their respeetwe Depaltments/ Colleges for future reviews and

 record purposes.

» SWAYAM Examlnauon fees (1f dny) or any other fee prescrlbed shall be borne by the
students only.

Course Content'

To be p10v1ded by the Course Coordmator of SWAYAM Course through onlme mode g

Exammation

> To be conducted by the host Institution’ offermg SWAYAM eourse se]ected by the: Student e
The students are required to subrmt the quahfymg mark sheet/cert1f1eate to the ofﬁce of the_-_ S

_ Department of Chermstry
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Syllabus for the examinations to be held in Dec. 2024, Dee. 2025.& Dec. 2026

Course Code: PSCHLE328. . . - . Nature of Course: Elective .
Title: Laboratory Course: Inorgamc Chemlstry Credits: 08 - -~
Maxxmum Marks: 200 No. of hours: 240. -

Course Outcome: This course aims to develop an understanding of synthesis, quantitative
and qualitative analysis, separation of cations by Paper, Thin layer and Column
chromatography. The students will also be . trained to prepare and characterise the
compounds using the available techniques. '

Preparation of selective inorganic compounds and their study by IR, electronic spectra, NMR
and magnetic susceptibility measurement. Handling of air and moisture sensitive compounds
involving vacuum lines.

Selection can be made from the following:

1. Preparation of Trioxalato salts M’3[M”**(C504)3].3H,0 (M” = K and M = Al, Fe, Co or
Cr); record and inferpret IR spectra; Inorg. Synth. 1, 35, (1939).

2. Prepare [Ni(NH;3)6]Cl, and carry out its ligand exchange reactions with: bidentate ligands
like Oxalate (ox), Glycine(gly), acetylacetone (acac) and dimethyl glyoxime(dmg) by
substitution method, record and-interpret UV and IR spectra.

3. Prepare Al(acac)s and VO(acac), complexes, record and interpret IR and NMR spectra.

4, Preparation of tetraamminecarbonatocobalt(IIT) nitrate and its conversion to
pentaamminecholorocobalt(IlT) chloride; Inorganic Syntheses; Wiley-Interscience: pp 103
{1983).

5. Preparation of pentaammlnecholorocobalt(IH) chlonde [Co(NH;3)sCDICly and study of
Linkage isomers by its conversion to nitritopentaamminecobalt(IIT) chloride and then to
nitropentaamminecobalt(11) chloride isomer followed by IR characterization;

6. Preparation of pentaamminecholorocobalt(ITT) chloride and study of Linkage isomers by its
conversion to pentaamuninenitritocobalt(Il) chloride and to nitro isomer followed by IR
characterization; Inorganic Chemisiry 18, 1869 (1979).

7. Preparation of phosphine, PhyP; and its transition metal compiexes Inorg. Synth. 15, 45
(1974},

8. Reaction of Cr(Ill) with a multidentate hgand-: a kinetic experiment (visible spectra Cr-
EDTA complex); J.A. C. S., 1953, 75, 5670.

9. Preparation of Chromium(IIT) complexes, [Cr{H0)sINO5.3H;0, [Cr(Hz0)]4CL]CL.2H,0,
[Cr(en);]Cls, Cr{acac)s, followed by IR characterisation; Inorg. Synth.,13, 184 (1972).

10.  Synthesis and characterization of cis- and trans-isomer of [Co(en)>Ch]Cl; Inorganic
Syntheses: Vol. 14. p. 63-77(1973). -

11. Synthesis and studies on Ligand Field Strength: Chromium  Complexes

K3[Cr(C204)31-3H,0 and [Cr(H,NCH,CH,NH,)312(S04)3 with Ligands of different Ao.

12. Solid phase synthesis of trasns- bis glycmatocopper(li)

13. Preparation of silver nano-particles using silver nitrate solution and their spectroscopw

characterization using UV-Visible spectrophotometry.

Gravimetric and Volumetric analysis: Copper, Cobalt, Iron, Nickel, Chromium,

Vanadium, Aluminium, Chloride (Volhard’s method) etc. -

Separatmn i)y Paper/T LC/Column Chromatography

Paper Thin layer and Column chromatography Prm(:lple separation process, techmque
design of mobile phase, methods of paper chromatography (Ascending, Descending and
Radial, comparative mobile phase study of separating mixtures, chromatogram analysis and

,‘,}Q"”
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Syllabus for the exanunatlons to. be held:in Dec. 2024 Dec 2025 & Dec 2026

Interprelatlon Chromatographlc media  coating materials,, apphcatmns actlvatlon of
adsorbent, sample development solvent s_ystems development?. of - ‘¢t :
visualization methods ‘and: apphcat1ons Vin the” separatlon CUAdS

chromatographic medla nature of forces between adsorbent and
phase) column chlomatography without detectors -and liquid chromatography w1th detectors
~and: apphcatlons : . : :

L. Separation 1dent1ﬁcatzon and detemrnnatxon of Rf value of ‘two canons by paper
chromatography (Ascendmg, Descendmg and Radial).

2. Separation, identification and determination of Rf value of three cations by paper

chromatography (Ascending,. Descendmg and Radial). ' -

Separation and determination of Rf value of two cations by thin 1ayer chromatography

4. Determination of ionisable chloride in a complex by Cd[lOIl exchange coiumn (separatlon_
followed by Mohr's titration of elute for estimation).

5. Separation of Cobalt(Il) and Nickel(II) on anion exchange column foIlowed by estimation
through EDTA titrations.

6. Separation of Permanganate and Blchlomate ions on. Alumma column and . their
-Estlmation from Beer Law plots: ' - - : :

W

Any other practical introduced’by- tll_é't'eache'r.*

BOOKS RECOMMENDED

1. Vogel's textbook of quantitative chemical analysls (5th and 6th edition).

2. G. R. Chatwal, Institumental Methods for Chemlcal Analys1s 5t ed H;malaya
Publications (India).

3. V. K. Ahluwalia and S. Dingra, Advanced expeumental Inorganlc Chemlstry, _Ma_nakln
Press Pvt. Ltd., 2016.

4. R. P. W Scott, Techniques and practice of Chlomatography, Marel Dekker Inc - New

York.

M. N. Sastri, Separation methods, Himalaya Publishing: Company, Mumba1

E. Helfman, Chromatography, Van Nostrand, Reinhold, New York,.

E. Lederer and M. Lederer, Chromatography, Elsevier, Amsterdam.

H.M Mc Nair and J. M. Miller, Basic Gas Chlomatography, T ohn Wlley, New York.

RN

PATTERN OF EXAMINATION

The daily evaluation of practical records, assignments, viva-voce and attendance shall have
marks weightage of 50% of the total marks. The final practical performance test along. w1th
viva-voce examination will be held at the end of semester covering 100% of the syilabus and
having marks weightage of 50% of the total marks.

43
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Syllabus for the examinations to be held in Dec. 2024, Dec. 2025 & Dec. 2026

Course Code; PSCIILF?ZQ D | ‘Na_t_ut_l."e of Course:::_Eleétifé
Title: Laboratory, Course in Organic Chemlstry _ F A
Credits: 08 = | ~ Maximum Marks: 200"

No of hours 240

Course Outcome: In this course, students will be trained to employ critical thmkmg and the
scientific method to design, carry out, record and analyze the results of chemical experiments
and get an awareness of the impact of chemistry on the environm_en_t and, s_o_ciety. o

This paper has scope of employability in academzcs and in resemch institution and
phannaceunral industries. .

’I‘W(')/th'i‘ee step svnthesis of organic comp(')'unds

The exercise should illustrate the use of organic reagents and may involve. puuﬁcanon of the
products by chromatographic technigues.

Benzpinacolone from benzophenone, Benzilic acid from benzoin, Fischer-indole. synthesis,
dihydropyrimidinones and dihydropyridines.

Use of microwaves/ultrasounds for the synthesis of coumarins.

Extraction of organic compounds from natural sources

1. Isolation of casein from milk

Isolation of lactose from

Isolation of piperine from black pepper
Isolation of Iycopene from tomatoes
Isolation of B-carotene from carrot;

VR W

Estimations of the following compounds :

1. Amino acids {UV—IVisiblc smctrb?hotbmetry]

2. Carbohydrates [UV-Visible spectrophotometry]

3. Phenol [Chemical methods]

4. Acetyl group [Chemical methods]
Spectroscopy.

Identification of some organic compounds by the analysis of available spectral data (UV IR,
PMR, CMR and MS)

Any other experiment introduced by the concerned teacher.

BOOKS RECOMMENDED

1. Elementary Practical Organic Chemistry, Part-1, ond ed., Vogel.

2. Monograph on Green Chemistry by Green Chemistry Task Force Committee, DST.

3. Spectrophotometric determination of amino acid by Michail A. Alterman, Peter Hunziker,
Vol. 828, Print ISBN: 978-1-61779-444-5. '

4. Microwave-assisted organic synthems Vol. 25, D. Bogdal, Elsevier Science, 2005.

LY
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Syllabus for the exammatmns to be held in Dec: 2024 Dec 2025 & Dec 2026

5. Laboratory expenment usmg nucrowave hcatmg, N E Leadbeater and C B: McGowan '_

CRC Press, 2013. i
6. Expenments in‘green’ and sustalnable chemistry, H W Roesky and D Kennepohl Wlley—

VCH, 2009.
7. Advanced Pl&Cth&l Chermstry by LDS Yadav Pragati tenth editlon 2022

PAT I‘ ERN OF EXAMINATION

The dally evaluaﬂon of practlcal IE:COI‘dS assignments, viva- voce and: attendance shall-have.
marks welghtage of 50% of the total marks. The final practical performauce test. "dong with
viva-voce exanination will be held at the end of semester covering 100% of the qyllabus and

having marks weightage of 50% of the total marks.

[
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Syliabus for the examinations to be held in Dec. 2024, Dec. 2025 & Dec. 2026 -

Course Code: PSCHLE330 : - .. Nature of Course: Elective -
Title: Labﬁratory Course in Physmal Chem:stry ' R
Credits: 08 : : - . Maximum Marks: 200 .

No. of hours: 240

Course Outcome: Students will employ critical thinking and the scientific method to design,
carry-out, record and analyze the results of chemical experiments and. get an awareness of
the impact of chemistry on the environment, soczety, and other cultures outSIde the scwnnfw
community. There will also be a course based on review of literature on any modern

scientific topic.

1. Determination of Planck’s constant by means of LED’s method based on expression of
diode current for V<Vq. The dependence of current with temperature is to be measured,
keeping the V slightly below Vy and material constant 1 to be obtained from V-I
characteristics of the diode.

2. Four Probe set-up for measuring the resistivity of very low to highly resistive samples at
temperature up to 200°C with PID controlled oven, having the following setup:

(i) Four Probe Arrangement with built-in RTD sensor & PID eontrolled Oven

(i1) D.C. Microvoltmeter

(iii)  Constant Current Source for low resistivity samples like thin films for metals and
alloys

(iv)  Low Current Source

3. Measurement of Magentoresistance of Semiconductors with the apparatus consisting of:
a) Four Probe Arrangement
b) Sample: Ge Crystal (n-type)

c) Magnetoresistance setup

d) Electromagnet

¢) Constant Current Power Supply
f) Digital Gaussmeter

4. Study of Dependence of Hall Coefficient on Temperature by the following setup:
a) Hall Effect Setup
b) Hall Probe (Ge: p-type) with a small oven
¢) Electromagnet
d) Constant Current Power Supply
e} Digital Gaussmeter

5. Study of the energy band-gap and diffusion potential of P-N Junctions.

X-ray diffraction studies
6. To the X-ray diffraction pattern of a given compound
(i) Assign lattice planes to different peaks of XRD pattern

(ii) Determine lattice parameters

(iii)  Determine crystallite size and lattice strain. v‘f
| | NEAN




gﬁ W\QM—U(/

Sy}labus for the exammatlons to be held in Dec: 2{)24 Dec 2025 & Dec 2026

'Magnetlc measurements

7. To. determme the magnetlc suscepnblhty of a glven compound usmg Faraday s method‘
and hence determine different magnetic parameters. ' -

Spectrophotometry

8. To .determine the specific rate constant for the oxidation. of ethanol by potassmm
dichromate using spectrophotometer '
9. To determme the critical micelle concentration of a surfactant usmg spectrophotometer

Viscometric measurements

10. Determine the molecular mass of polystyrene from Vieconletric meas_n_te_lnente._. _ .' _ _:
Polarimetry

11. To determine the rate constant for the inversion of sucrose by polarimetry.
Ulrasonic interferometry

12. To find the velocity of sound in liquids using ultrasonic interférefﬁe_féf; _‘: o

T hermogravimetry | | | | | o

13. To determine the transition temperature and the heat: of transmon of the gwen hydrated
salt by differential thermal analyzer. S . :

Chemical Kinetics

14. To Study the kinetics of bronnnatlon of phenol by brormde bromate rmxture in-an ac1d
meditim as & clock reaction.. ‘ : :
15. To find out the order of reaction between potassmm bromate and potassmm 1od1de

Thermodynamics

16. To determination of partial molar volume of solute (e.g. KCl) and solvent in a binary
mixture.

17. Determination of temperature dependence of solubility of compound in two solvents

- having similar intermolecular interactions (benzoic acid in water and 1n DMSO-water
mixture) and calculate the partial molar heat of soiutlon :

Conductivity measurements

18. To determine the degree of hydroly31s and hyd101y31s constant of (1) aniline hydrochlonde S

(ii) sodium acetate and (iii) ammonim chloride by conductometnc Imeasurements. - R
19. Estlmate the concentration of HCI, CH;COOH and CuSO4 SHZO in a g1ven soiunon by
carring out conductometrlc titration with NaOH Soiutlon

20. Detetniine the equivalent conductance of a. strong: electrolyte 1e NaCl KCI at several'-__-'-:." S

concentrations and hence Venfy Debye Huokel Dmager equatzon

]M"“. | . jzf‘)"/ 47..
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‘Sylabus for the examinations to be held-in Dec. 2024, Dec, 2025 & Dec. 2026

21. Determine the equivalent conductance of a weak electrolyte ie.. CH;COOH -at mflmte
dllution by Kohil.u asch law.

pH metry

22. To determine the strength of unknown solution of HCI by titrating it with. NaOH solution -
using pH meter.
23. To find the strength of unknown soiuuon of NH3 soluuon by tltraung it with CH_;COOH

solution,

24. To find the strength of unknown solution of Na;CO; solution by t1tratmg it with HCI
solution.

25. To find out the dissociation constant of polybasic acid e.g. phosphoric acid-by titrating it
with NaOH solution.

26. Determine the degree of hydrolysw and hydrolysis constant of (i) aniline hydrochloride
(ii) sodium acetate and (iit) ammontm chloride by conductometric measurements.

Any other practical introduced by the teacher.

BOOKS RECOMMENDED:
1. Practical Physical Chemistry, A. M. James and F. E. Prichard, L.ongman.
2. Findley’s Practical Physical Chemistry, B. P. Levitt, Longman.
3. Experimental Physical Chemistry, R. C. Das and B. Behera, Tata McGraw Hill.
4. Experiments in Physical Chemistry by Shoemaker.
5. Practical Physical Chemistry by Viswanathan and Raghavan.

PATTERN OF EXAMINATION

The daily evaluation of practical records, assignments, viva-voce and attendance shall have
marks weightage of 50% of the total marks, The final practical performance test along with
viva-voce examination will be held at the end of semester covering IOO% of the syllabus and
having marks weightage of 50% of the total marks.
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Syllabus tor the exammat:on to be held m May 2{)25 May 2026 & May 2027

* Course Code: PSCHTE42L ~ o o+ Naturéof. Coutse Electtve
N Tltle’ Analytlcal Chemlstry-II Credlts. 04 D N

_ MaxnmumMarks 2000 R R AR A o
"'No. o_f Hours: 60

Course Qutcome: Thts course ts focused on various advanced analytzcal techmques and tt‘s

applications.” :
After completing this course, students will be employable in R & D dtvatszons of Industrte

Research and Academtc Insrttttzes _

UNIT- I: 'Potenti'om:etry: ' ' o I '(12"ho'urs)
Introduction, Indicator electrodes; electrodes of the first kind, metal electrodes for measurmg
inetal cations, electrodes’ of the*second kind, metal-metal salt electrodes’ for measurtng the
salts anion, redox electrodes, inert metals, voltaic cells without and with liquid: junction,
reference electrodes, measurement of potentialy determination.of concentration from potential
measurements, re51dua1 , hquld jUﬂCthD potential, .accuracy _of d1rect potentlometuc
measurements,

Ion selectwe electtodes glass pH electrode ﬂuoude electrode solid state electrode based on
silver compounds, liquid membrctne electrodes gas sensmg electrodes cormnercmlly
available ion selective electrodes” '

UNIT-1E: Potentiometric Titrations -~ = : : o (12 hours)
Potentiometric titrations; classical method, location of end point, experimental details for
potentlometrtc titrations. mvolvmg nevralisation reactions, redox reactions, precipitation
reactions, pH titrations using pH electrodes, prec1p1tat10n tttratton using sﬂver electrodes,
redox titration using platinum electrodes ion selective eIectrodes in. potenttometmc t1trat1ons
measurmg pM, derivative titrations; appltcattons '

UNI-T-I‘H: Voltametry ' : . 2 (12 hours)
Voltametric Cell, current-voltage curve, stepwise teductton or ox1dat1on “supporting:
electrolyte, irreversible. reduction or . oxidation, workmg potential - range depending . on
electrode, polarography, droppmg mercvry electrode, likovic equation, half wave potentials,
polarographic analysis of mixtures, polarographtc maxima, 1rrevers1b1e waves, polarography
of complexes, anodic polarographtc wave, inorganic appltcattone

Anodic stripping Voltartetry, Cyclic Voltametry; Practical considerations for potenttal sweep
methods, Example of application of CV to study Rh complexes Surface- attached analytes i

cv

UNIT-1V: Electron Spectroscopy e T e (12 hours)
Definition of a solid surface, Types of surface measurements X Ray photoelectton

Spectroscopy (XPS/ESCA): Introduction, pnncxple‘ chemical shifts as.a function of oxidation o

stees, . Ansymmentedion, AP P ltcattons jlectron SPectroscopy Prmclple o
: Inqtmmentatmn— Radlatton Source 'Enel‘-g T T - S -
: 'APPthUOns Quantltatwe analysm R

| UNIT»V Electron Microscopy : : 1 e
- Scanning electron m1c1oscopy (SEM): Basms Instrumentanon Apphcattons Transxmssmn- IR

electron microscopy (TEM): Introduction, Basw theory, Electron gun, Blectromaggetic

“’“‘?”Wﬁ
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Syllabus for.the exammatlon fo be held in May. 2{)25 May 2026 & May 2027

lenses, Imaging, Operating. parameters- Magnification, Resolution, Depth.of field, Sample
preparation, Specimen; orientation and manipulation, Applications, Selected. Area: Electron
Diffraction, Transmission Electron Microscopy (TEM), Atomic Force Mlcroscopy (AFM).
and Scannmg Tunnelllng micr oscopy (STM) :

BOOKS RECO’\/IMENDED

1. Instrumental Analysis, 2nd Ed., Baue1 Chrlstzan O'Reilly, AlIyn and Bacon, 1978.

2. Principles of Instrumental Analysis, 5th Ed- Indian Reprint, Skoog, Holl_er_, Nieman,
Harcourt Asia, 2001.

3. Instrumental Analysis, Skoog, Holler, Crouch, Brooks Cole- Cenage Learning, 2003,

4. Transmission Electron Microscopy, Williams and Carter, Plenum Press, New- York. and
London, 1996. _ -

5. Nature and Science, 4(3), 2006, Ma, et al, Transmission & Scanning Electron
Microscopy.

6. Instrumental Methods of Amly51s 7th edn. H.H. Willard, 1L.L.. Merritt, Jr. and J.A. Dean
and F.A. Settle, Jr. Publishers and Distributors, New Delhi, 1986.

7. Instrumental Analysis, G. D. Chu%tlan {Second Edltlon) Iames E. Reilly, Allyn and
'Bcon Inc., Bostan London.

8. Fundamental of Analytjcal Chemistry, D. A Skoog D.M. West and F.J. Holler, Saunders
College Publishing, New York, 1988.

9. Principles of Instrumental Analysis by Skoog Holler, Neiman (2001). V. Edn.

10. Solid State Chemistry and its applications; Anthony R. West, John Wiley & Sens.

1. Physu:al Pimcuples of Electron Mlcmscopy An mtroductzon to TEM, SEM and AFM by
R.F. Eqerton, Springer, 2008.

12. Solid State Chemistry Techniques, A. K. Cheetham and Peter Day, Oxford Science
Publications.

3. Scanning Probe Microscopy and Spectroscopy, Ronald Weisendanger, Cambridge
University Press.

14. Vogel’s Textbook of Quantitative Inorgamc A11a1y31s 4th Edltlon The English Lanﬂuage
Book Society & Longman

15. Vigel’s Textbook of Quantitative Chemical Analysis, 6™ Edition, Pearson

16. Analytical Chemistry: Pr111c1ple§a,_J0hn H. Kennedy,_ 2nd Edition, Saunders College

. Publishing, - -~ :

17. Analytical Chemistry, Ga1yD Christian, 6t Edition, Wﬂey

- PATTERN OF EXAMINATION

Exammatwn (Theory) | Syllabustobe | Time allotted for | Maximum
coveredinexam | theexam | Marks
Minor Test—1 (aftei 30 days) “Upto 20% . 1%hour 20
Minor Test - I {after 60 days) |  Upto 40% - 144 hour" 20
Major Test (after 90.days) Upto 100% 3 hours 60

1y \)ﬁ\
N\

Mﬁ




3@*“%“ W

byllabus for the examination: to be held in May 2025, May- 2026 & May 2027

The Minor Test would consist of two Sections (A & B). SRS
Section-A wouid consist.of- two short answer type questions of 05 marks each and students

are requlred to answer both'questions.
Section B would consist of two long answer type questlons of 10 marks each Students are
lequued to answer one qucstlon fwm Sectlon B : : Lot = &

The Major Test wﬂl have: seven questlons (each of twelve: ma;ks) The students have to
attempt five questions in all. Question no. 1 (short answer type) will be compulsory and will
be set out from 40% of syllabus covered in Minor I & IL The Iemcunmg six guestions will be
from across the syllabus of 41%:t0" 100% 1. €: beyond Mmor [& 1L The student has to attempt
any four: questions out: of 51x questlons : : -

NOTE Candldares who have appeaied in Mmor Tests and failed o get rhe minimum
required marks iie. 14 out of 40 will not be allowed to-take Major Test. Such candidates shall -
have to re-appear in the Minor Test/s only once in which he/she has falled to be conducred at

least fi ffeen day.s bcfore the Majm Test.
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Syllabus for the examination to be held in May 2025, May 2026 & May 2027

Course Code: PSCHTE422 o Nature of Course: Electlve
Title: Organotransition Metal Chemistry Credits: 04 -
Maximum Marks: 100 No. of hours: 60

Course Qutcome: This course will enable the students to learn basic concepts, different
bonding behaviour, synthetic and structural aspects of transition metal-carbon bond.
Students will also gain the knowledge of applications. of these compounds in various fields as
catalyst with full understanding of thezr mechamsm

UNIT-I: s-Bonded Transmon Metal Complexes (Hydrocarbyls/aryls) (12 hours)
Pefinition, brief introduction, types and classification of G~hydr0caibyls/aryls, nomenclature,
bonding and structure of hydrocarbyls, routes of synthesis from group 3 (d*) metal to group
10 (d%) metals, Properties, stability. factors, kinetic vs thermal stability of o-hydrocarbyls,
various decomposition pathways: hydride (v, B and y) eliminations, Reductive elimination,
characteristic chemical reactions..

Organo-copper compounds: Lithium dialkylcuprates and Lithium diarylcuprates (Gilman-
type reagents), composition and structure of LiCuR,, mechanism, Reactions with alkylaryl
halides, ketones & o-haloketones, Acid chlorides, o, B-unsaturated carbonyls, disubstituted
acetylenes, Primary and secondary amines, S-alkyl thioesters, epoxides. Introduction to
alkenylcopper(I) reagents.

UNIT-H: Complexes of Transition Metal-Carbon Multiple Bonds (12 hours)
Alkylidenes and alkylidynes: Introduction, Low valent (Fischer) and high valent (Schrock)
carbenes, singlet and triplet carbenes, nature of bonding and structures of metal carbenes,
synthetic methods, spectral behaviour, electrophilicity and nucleophilicity of metal carbenes,
reactivity and chemical reactions, reactive sites on metal carbenes, applications of metal
carbenes.

Low valent (Fisher) and high valent (Schrock) carbynes: Doublet and quartet carbynes,
Bonding model, synthetic methods and chemical reactions, Alkyne metathesis reactions and
their mechanism, Schrock's 3™ generation catalysts.

UNIT-III: Transition Metal -z Complexes (12 hours)
Transition metal-alkene complexes: Introduction, Bonding model, structure, types, synthesis,
physical and chemical properties. Transition metal-alkkyene complexes: Bonding model and
structural features, synthesis, chemical reactions and alkyne metathesis reactlons Transition
metal-allyl complexes Types, bondmg model and structural features, 1'-n° conversion, syn
and anti conversion of protons, 'H NMR analysis in metal-allyls,, synthesis and chemical
reactions; Transition metal-butadiene complexes: Types, Bonding model, different extremes
of bonding, synthesis and chemical properties; Metal-cyclobutadiene complexes; Metal-
cyclopentadiene complexes: Bonding, synthesis and chemical reactions; Transition metal-
arene and 7(1-5)cyclohexadienyl complexes: Propeities and structural features, synthesis and
chemical reactions; Cycloheptatriene (CHT) and cyclooctatetraene (COT) metal complexes.

UNIT-1V: Organometallic compounds in Catalysis ‘ (12 hours)
Stoichiometric reactions for catalysis, activation of H-H and C-H bond; Homogeneous
hydrogenation catalysis: Wilkinsons Catalyst, monohydride and dihydride hydrogenation,
mechanism of catalytic cycle (CC), selected applications of Wilkinson's catalyst, Asymumatric
hydrogenation using Chiral Catalyst; Polymerization of olefins: Zeigler-Natta catalyst and ifs
possible mechanisms (Cosee Arlman,, Alkylidene & Agostic hydrogen) of polymerization of
propene, stereo specific nature; Hydrocarbonylation of olefins (oxo reaction): Mechanism

\\Jw\\fj\




Qemepter, — (VAL

Syllabus for the exammatlon to be'held in: May 2025, May: 2026 & May 2027

using Cobalt and Rhodium catalyst Methanol ca.rbonylatlon Mechamsm of catalyuc cyele of
Monsanto and Cativa process; “Olefin oxidation of alkenes (Wacker process) Basm reactlons
mvolved and mechanism of catalytlc cycle AR

UNIT V: Fluxmnal organometalllc compounds and transumn metal compounds w1th'
bonds'to hydrogen R : con NG hours);
Basics and concepts of non- I'Igldlty, Rate of rearrangements and: techmques of study; Non-
rigid molecules in different coordination geometries (4, 5 & 6), Berry's mechanism of
pseudozotatmn Hopping pattern, Classification‘and their-fluxionality in alkenes andi allyIs ('n
and 7 H; 6-Bonded cyclic alkenes and n-Bonded cychc alkenes Rotatlon and scrambhng of-
ligands on metals.

Transition metal hydrides: Types, Mononclear polyhdrides homoleptlc poiyhydrlde anions,
carbonyl" hydrides, molecular hydrogen compounds; “synthesis, properties  like- speetral
behaviour, acidity and chemical reactions; Open and closed M H—~C mteractlons Transnlon
metal- alummohydndes and borohydrldes : : - s

BOOKS RECOMMENDED!

1. Principles and Applications of Organotransitiion Metal Chermstry, J P. Collman LS.

- Hegsdus, T'R. Nerton'and R.G. Finke, University Science Books: o

The Organometallic. Chemistry of the Transition Metals, R. H Crabtree, John Wlley

Metallo-organic Chemistry, A.J. Pearson, Wiley.

Organometallic Chemistry, R.C. Mehrotra and A. Singh, New Age Intematlonal

Basic Organometallic Chemistry, Concepts, Syntheses and Appheanons B.D. Gupta and

Al Ehas University Press.

. R. H. Crabtree, The Organometallic Chennstry of the Transition Metals Wliey, New
York,

7. A. Dedieu. Transition Metal Hydudes Wiley-VCH.

PATTERN OF EXAMINATION

A

=

Examination (Theory) | Syllabusto be | Time allotted for | Maximum |
covered in exam the exam- Marks |
Minor Test — I (after 30 days) Upto 20% 12 hour 20
Minior Test — II (after 60 days) Upto 40% 1Y hour 20;
Major Test (after 90 days) Upto 100% |~ 3hours” 60

The Minor Test would consist of two Sections (A & B).
Section A would consist of two sh01t answer type questlons of 05 marks each and students

are required to answer both quéstions.
Section B would consist of two long answer type questioris’ of 10" marks eaeh Students are
reqmred to answer one question from Section B. :

The Major Test Wﬂl have seven questlons (each of twelve marks) The: students have ‘to

attempt five questmns in,all, QHBSUOD no. 1 (short answer’ type) wﬂl be compulsory and'will
be set out from 40% of syllabus covered i 1n Minor T & II. The remammg six. qiiestions will be
fromi across. the syllabus of 41% to. 100% ie. beyo ' 2
any four quesnons out of sxx questlons e

NOT E Candzdates who have appeared in Mmor Tests and fa:led to get the m' 3
requzred marks i.e. 14 out of 40 will not be allowed fo )take Major Tesr Such candzdat‘

© have to re-appear in the Minor Test/s only once in wh/
least fi ifteen days before the Mﬂ]OT Test. '
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Qemestos - (il |
Syllabus for the examination to be held in May 2025, May-2026 & May 2027

Course Code: PSCHTE423 - . . SR - Nature of'COurse: Elective
Title: Blomorgame and Supramoiecular Chemxstry Credit:. 04 S
Maximum Marks: 100 : No. of hours: 60

Course Outcome: The focus of this course is to enable the students to learn about the
bioinorganic and. molecular recogniﬁor_z-and dcsign of molecules for the beneficial of society.

UNIT-I Metal complexes in transmlss:on of energy, N:trogen fixation and. Transport
and storage of dioxygen - ' (12 hours)
Metal complexes in transmission of energy Chlorophyll S, Photosystem I and photosystem
1l in ¢leavage:of water.

Nifrogen fixation: BlOiOélC&] pitrogen fixatlon and its mechanism, Nitrogenase, Chemical
nitrogen fixation. S

Transport and storage of dooxygen Heme p1otems and oxygen uptake, Structure and
function of hemoglobin, Myoglobin, Hemocyanins and hemerythrin, Model synthetie
complexes of iron, cobalt and copper.

UNIT-H: Structure, function and biochemistry of enzymes containing following metals
- (12 hours)

ayZinc

Zinc¢ Fingers, Carboxy peptidase, Carbonic anhydrase.

b) Copper Type 1, Type 11, Type HI

Blue Proteins: Azurins, Plastocynins & Blue Oxidases, Model compounds of Blue copper

proteins

Non Blue Proteins: Tyrosinase, Galactose oxzdase SOD.

¢) Cobalt .
Vitamin BI12 co enzymes and model compounds, Actions of Cobalamines,
Adenosylcobalamine as a coenzyme, Ribonucleotide . reductase, Methylcobalamme as

cofactor.

UNIT-II (12 hours)
Metal Storage, Transport and Biommeraluatlon Femtm Transferrin and Siderophores.
Structure and function of metalloproteins in electron transport processes — Cytochromes
and Iron-Sulphur proteins.

Iron enzymes - catalase, peroxidase and cytochlome P 450.

Molybdenum oxotransferase enzymes—Xanthine ox1dase Mo-cofactors, Antagonism

between Cu and Mo, Hydroxylase.

UNIT-IV: Molecular recognition (12 hours)
Introduction to recognition, Information and complementarity, Molecular receptors- Design
prmc1ples Spher ical recognition- Cryptates of metal cations, Tetrahedral recognition by
macrocyclic cryptands, Recognition of alnmomum ions and related substrates, Recogmtlon of
“neutral molecules, Recogmtlon of apionic substrates (anlomc ooordmation)

Intermolecular Interactions: General Properties, van der Waals Interactions, Hydxooen
bonds, Haiogcn bonds, Other mtoraotlons :

UNIT- V. T e - (12hours)
‘\/Iultl ~component Crystals Geneial clasmflcatwn and nomenclatme Solid solutions,
Hostguest compounds, Solvates and hydrates, Donor-acceptor complexes Co- orystals _ \ﬁ}\




LS evneates - LVESN
Syllabus for the:examination to be held in: May 2025 May 2026 & May 2027

Transport processes and carrier design: '

Carrier — mediated tran8port -Cation transport processes - Cauon carrlers Amon transport
processes —~ anion Carriers, Coupled PrOCESSES. 1 i i : R ‘
Molecular and- Supramo!ecular devices: Supramoiecular photoehemlstry, Supramoleeuiar
electronic devices, Supramolecular ionic devices. = :

Books Suggested:

I. Principles of B1omorgamc Chermstry, S.J. L1ppard and-J. M. Berg, Umverszty Scxence
Books. :

2. Bioinorganic Chemistry, 1. Bertini, H. B. Gray, Sk Ltppard andJ S Valentme
University; Science Books. :

3. Inorganic Biochemistry Vols. I and I ed., G. L. Eichhom, Elsevier.

4. Progress in Inorganic Chemistry, Vols. 18 and 38 ed., } J. Llppard Wﬂley

5. Supramolecular Chemistry, J. M. Lehn, VCH. '

6. Bioinorganic Chemistry: A Short Course-Rosette M. Malone, Wlley Intersc1ence 2002
7. Biological Inorganic Chemistry-An Introduction, Robelt Crichton; ElseV1er Science;
2007.

8. Supramolecular Chemistry: A Conc1se Introduction J L Atwood andJ W. Steed
John Wiley & Sons, 2000.

6. Perspectives in Supramolecular Chemlstry, G R Deslraju VOI 2, John Wﬂey& Sons
7. Crystal Engmeenng, G R. Des1raju Cambridge unwer31ty Press Indxa Pvt Lid., 2011

PATTERN OF FXAMINATION :
Examination (Theory) Syllabus to be | Time allotted for | Maximum-
covered in exam. | the exam Marks
Minor Test I (after 30 days) | Upto20% |~ 1Whour =~ | -~ 20
Minor Test - IT (after 60 days) ||~ Upto40% | Wshour | 20
Major Test (after 90 days) Upto 100% 3 hours 60

The Minor Test would consist of two Sections (A & B). : -
Section. A would consist of two short answer type questions of 05 marks each. and students
are reqwred to answer both questions.

Section B would consist of two long answer type. quesuons of 10 mauks each Students are
requned to answer one quest:on from Sectlon B AR

The Major Test will have seven quesoons (eaeh of twelve marks). The: students have to
attempt five questions in all. Question'no. 1 (short answer type) will:-be- compulsory -and will
be set out from 40% of syllabus covered in Minor I.& IL: The rematnmg 81X questions: will be
from across the syllabus of 41% to 100% i.e. beyond Minor I & II."The student: has to attempt
any four questions out of six questions.

NOTE: Candidates who have appeared in Minor Tests and failed to get the minimum
required marks i.e. 14 out of 40.will not be allowed to.take Major Test. Such candidates: Shall

have to re-appear in the Minor Test/s only once in whzch he/she has fazled 1.‘0 be conducted at o

least fi ﬁ‘een days before the Major Test

by api
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- Qovnedtor Wit
Syllabus for the examination to be held in May 2025, May 2026 & May 2027

Course Code: PSCHTE424: : o ‘Nature of Course: El_eétive
Titlé: Chemistry of Heterocyclic Compounds o S
Credits: 04 - Maximum:Marks:. 100

No. of hours: 60

Course Outcome: An exhaustive study of heterocyclic chemistry will be presented which will
help the students to grasp its chemistry. This paper includes the different types of reaction
mechanism in.the preparation of different ring size heterocyclic compounds and also their
biological importance. This will help students to ger employability in Research and
Development.

UNIT-I: Nomenclature of Heterocycles (12 hours)
Replacement and systematic nomenclature (Hantzsch-Widmann system) for monocyclie,
Fused and bridged heterocycles and-simple spiroheterocycles, Carbocycles, Ring assemblies,
Same repeating units, Different repeating units.

UNIT-II: Ring synthesis via different types of reactions (12 hours),
Introduction, Cyclization reactions. (Displacement at tetrahedral carbon, Intramelecular
nucleophilic addition to carbonyl group, intramolecular addition of nucleophiles. to other
double bond, cyclization onto triple bond, radical cyclization, carbene and nitrene cyclization,
electrocyclic reactions). Cycloaddition reactions (1,3-Dipolar cycloaddition, Hetero Diels
Alder reaction,.[2+2] cycloaddition, cheletropic reactions, Ene reaction).

UNIT-III: Blcychc and tmcycllc ring systems with one heteroatoms (10 hours)
Synthesis apd Chemical reactions including biological importance of quinoline, Isoqumolme
acridine.

Bicyclic ring systems with two heteroatoms

Synthesis and Chemical reactions including biological importance of Cinnoline; Phthalazine,
quinazoline, quinoxaline.

UNIT-1V: ' (14 hours)
Six-Membered Heterocycles with One heteroatom:Synthesis and reactions of pyridine,
pyridine-N-oxide, pyrilium salts. Biological importance, Synthesis and reactions of
Coumarins (4-Hydroxy coumarin, 4-Methyl coumarin) and chromones.

Six Membered Heterocycles with: two-Heteroatoms: Synthesis and reactions of dlazmes
(Pyrazines; Pyridazines, Pyrimidines and Barbiturates).

Seven- and Large-Membered. H_etero_cycles Synthcsw and reactions of azepines, oxepines
and thiepines. |

UNIT-V ' : : (12 hours)
Four membered heterocyclic compounds with one heteroatom: Synthesm and chemmal
reactions of azetidines, Oxetanes, Thietanes '

Five membered heterocydlc compounds with two heteroatoms Biological importance,
Synthesis and chemical reactions of pyrazole, imidazole, oxazole, thiazole.

Benzo-Fused Five Membered Heterocycles with one heteroatom :Synthesis and reactions
including medicinal applications of benzopyrrole, Benzofuran and benzothiophene.

BN
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Syllabus for the: exammatlon to be held:in May 2025; May 2026'& May 2027 g

BOOKS RECOMMENDED

1. Heterocychc Chermstry, Thomas L. GﬂChl‘lS[ 3rd Edmon Add1son Wesley Longman o
" Limited 1997. y
2. Chermstry of Heterocyclic Compounds RakeshK. Prashar Beeua Neg1 Anne Book.s

Pvt. Ltd., 2022 .
3. Heterocychc Compounds Rashnu Jam Alok Sahay, Usha Som Sandhya leplapure :
‘Pragati Prakashan, 6™ Edition’; 2021 '
Heterocylic Chemistry; F.A: Joule and K. Mﬂls Black weIl Pubhshmg, 4t Ed1t1on 2004
5. Heterocyclic Chemistry, Vol 1-3, R.R. Gupta M: Kumar and V. Gipta, Sprmger
Verlag. :
6. The Chemistry of Heterocycles, J:A: Joule, K: Mills-and G.F. Smith, Chapman and Hall.
7. Contemporary Heterocychc Chenustry, GR Newkome and” WW ‘Pandler, Wlley
- Interscience:
8. An Introduction to Heterocyclic Compounds R.M. Acheson, John Wlley and Sens.
9. Compiehenswe Heterocyclic Chemistry, A. R Katutzky and C W Rees Eds Pergamon
Press. -
10. ‘G. Solladie, J.D. Morrison (ed.), Asymmetric Synthesis, Academlc Press
11, 'Olgamc Synthe31s MlohaeiB Smlth McGraw Hill, Intematlonal Edltlon

R

PATTFRN OF EXAMINATION
Examination (Theory) Syllabus tobe | Timeallotted for | Maximum
' covéred in exam the exam Marks
Minor Test — I (after 30 days) Upto 20% ' Y2 hour 20
Minor Test — I (after 60 days) |~ Upto 40% hour - | 20
Major Test (after 90 days) [ Upte100% | 3':h'ours 60

The MIIIGI Test would consist of two Sectlons (A & B).
Sectlon A would ‘consist of two short answet type questions of 05 marks each and students

are requned to-answer both questlons _
Section B would consist of two long answer type questions of 10 marks each. Students are :

required to answer one question from Sectlon B.

The Major Test will have seven quest1ons (each of twelve marks) The students have to .
attempt five questions in all. Questton no. 1 (short answer type) Wlﬂ be compulsory and will
be set out from 40% of syllabus covered in Minor 1 & IL The reimaining six guestions will be:
from across the syllabus of 41% to 100% i.e. beyond Minor I & 1L The student has to attempt '
any four questions out of six questions. : :

NOTE Candidates who have dappeared in Minor Tests and lifml'ed 'to" get the 'mmz'mum:'
required marks i.e. 14 out of 40 will not be allowed to take Major Test. Such candidates shall
have to re-appéar in the Minor Test/s only once in which he/she has fazled 1‘0 be conducted at

_ least f freen days befo: ‘€ the Major Test. .
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Syllabus for the examination to be held in May 2025, May 2026 & May. 2027

Course Code: PSCHTE425 Nature of Course: Elective .
Title: Cataly51s in Organlc Synthesns ' o

Credits: 04 . Maximuam:Marks: 100
No. of h_ours 60 :

Course Outcome; On successful completion of this course, the students will gain knowledge
about asymmetric catalysis including organcatalysis and metal catalysis. This will train the
students to perform asymmetric organic transformations. In addition, the learning from this
course will help the studenis to get employment in industry and academia:

UNIT-I: Asymmetric Organocatalysis: A New Stream in Organic Synthesis (10 hours)
Introduction, historical background,  catalysts, .pr_iVileged catalysts; Proline, Cinchona
Alkaloids, TADDOLs and derivatives, Binaphthol derivatives, reaction types, covalent
catalysis, non-covalent organocatalysis.

UNIT —1I: Aldol and Mannich-Type Reactions {14 hours}
Introduction, Aldol: reactions of alkyl ketone donors, a-oxyketone donors, and- aldehyde
donors; Aldol reactions with. ketone acceptors, Intramolecular aldol reactions. Mechanism
and transition states of aldol reactions; effects of water on aldol reactions, catalyst recycling,
and catalyst development strategies. Mannich-type reactions. of. aldehyde donors - with
glyoxylate imines, and with other preformed imines, Three- component Mannich reactions
using aldehyde donors, Mannich-type reactions of ketone donors.

UNIT—IH 'Reductlon of Aikenos : (12 hours)
Asymmetric hydrogenation with Rhodivm complexes, Ruthenium complexes Titamum and
Zirconium catalysts, Iridium catalysts and with or ganocatalysts.

UNIT-IV: Reduction of Ketones and Imines - (12 hours)
Hydrogenation of ketones, Hydrogenanon and transfer hydwgenatlon of Imines and related
compounds, Transfer hydrogenation of ketones, Heterogeneous hydrogenation, Reduction of
ketones using enantioselective Borohydride reagents, Hydrosilylation of ketones, imines and
nitrones.

UNIT-V: Catalytic Carbon-Carbon/Nitrogen Bond-Formation Reactions (12 hours)
General introduction to cross-coupling reactions, Metal- -catalysed allyhc substitutions, Alkyl
metalatlon of alkenes. Suzuki, Heck; Sonogashlra and Negishi couphnos Buchwald-Hartwig
aminations. -

BOOKS RECOMMENDED
1. Advanced Organic Cherrnstry, Part-A — Structure & Mechanism, F.A. Carey and RJ

'Sundbmg Springer (5™ ed., 2007).
2. Enantioselective Organocatalysis: Reactions and Expenmental Procedures Peter L

Dalko, Wﬂey (2007).
3. Catalysis in Asymmetric. Synthes1s Vlttona Caprio and Jonathan M 1 Wﬂhams Wﬂey

(2" ed., 2008).
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Sy}labus for the exammatlon to.be: held in: May 2025, May 2{)26 & May 2027'

: PA-TTERNJOF‘--EXAMINATZI@N:

Exammatlon (T heory) -~ Syllabus to be- | Time allotted for |
_covered in exam theexam -
Minor Test - I (after 30 days) . Upto20% = Wahour: |
Minor Test = [ (after 60 days) ' Upto 40% |- 1%hour & | 20
Major Test (after 90 days) Upto 100% ;.' o Sheurs [ 60

The Minor Test would. con31st of two Sectlons (A & B) -
Section A would consist of two short answer type quesuons of 05 marks each and students

are. requlred to answer both questions.
Section’ B would consist of two long answer type quesuons ©of 10 marks eaeh Students are

required to answer one qtiéstion from Sectmn B

The Major Test will have seven questions (e'ach'of twelve miarks). The students have to
attempt five questions in all. Question no. 1 (short aniswer type) will be compulsory and will
be set ouf from 40% of syllabus cove;ed in Minor I & IL: The remaining six-quéstions wxlI be
from across the syliabus of 41% to 100%1.¢. beyond Mmor I & II The student has to attempt
any. four quest:ons out of six questions. 3

NOTE: Candidates who have appeared in Minor- Tesrs and. fazled fo get the ‘minimum
requued marks i.e. 14 out of 40 will not be allowed to take MCZJOI Test. Such: candzdates shall
have to re-appear in the Minor Test/s only once i wh:ch he/she has fazled o be conducted at
least f ﬁeen a,’ays before the Major Test. :




S ornehreh — VA
Syllabus for the exammatl{}n to. be held in. May 2025, May 2026 & May 2027

Course Code: PSCHTE426 Nature of Course: Elective
Title: Chemlstry of Natural Products . .
Credits: 04 : B £ - -+ Maximum Marks: 100 .

No. of h.ou___r:s:_ 60

Course Outcome Aﬂei succe.ssful complenon of thzs course, rke Studem will gam knowledge
about various natural products such as terpenoids, carotenoids, alkaloids, steroids, plant
pigments and marine natural pmducrs and their biosynthetic pathways.

UNITI Terpenmds and Carotenolds (12 hours)
Classification, Occurrence and.isoprene .rule, General methods for the determination of
structure of terpenoids; Structure determination, Stereochemistry and synthesis of the
following representaiive molecules:

o--Terpineol, Menthol, Farnesol, Santonin, B--Carotene and Squalene.

UNIT-11: Alkaloids | (12 hours)
Definition, Physiological &CUOI] Occurrence and isolation, General methods for the structure
determination of alkaloids; Structwe elucidation, and synthesis. of -Quinine, Momhmc

Atropine and Papaverine.

UNIT-1I1: Steroids and Plant pigments (12 hours)
Occurrence, Basic skeleton, Diel’s hydrocarbon and stereochemistry, Isolation, Structure
determination and synthesis of Cholesterol, Testosterone, Estrone, Progestrone.

Occurrence and general methods of structure determination of anthocyanins. Synthesis of
Apigenin, Quercetin, Cyanin, and Butein.

UNIT-IV: Marine natural products {12 hours)
General introduction, Tsolation of marine natural products, Detailed study of following

marine natural products:
Marine toxins (Saxitoxin and Tetrodotoxin), Nucleosides (pyrimidines and purines D-

arabinosides and pyrimidines and purines 1-B-D-ribosides).

UNIT-V: Biosynthesis of Natural products (12 hours)
Biosynthesis and biogenesis, methods of investigation of the biosynthesis of secondary

metabolites. Biosynthesis "_of terpenes (squalene and phytoene); Prostaglanding, and
flavonoids (Acetate pathway and Shikimic acid pathway).

BOOKS RECOMMENDED

1. Natural Products: Chemistry and Biological Significance, J. Mann, R.S. Davidson,
J. B. Hobbs, D. V. Banthrope and J. B. Harborne, Longman, Harlow, Essex, England
(1994).

2. Chemistry, Biological and Pharmacological Properties of Medicinal Plants from the
Americas, Ed. Kurt Hostettmann, M. P. Gupta and A. Marston, Harwood Academic
Publishets. | |

3. New Trends in Natural Product Chemistry, Atta-ur- -Rahman and M. 1. Choudhary,

Harwood Academic Publishers.
4. Chemistry of thural Products, S. V. Bhat, B. A. Nagasampagi and M. Sivakumar,

i A WX
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Syllal)us for the exammatlon to be held in-May.2025; May 2026 & May 202’7"

- Narosa Publishing House, New Delhi. - _
5. Bloactwe Maring Natirral Products, D. S. Bhakuni andD S Rawat Anamaya

Pubhshers New Delhl (2005)

PATTERN OF EXAMINATION

Examlna_tlon (-'I'_he_o_ry) _SyllaliuS' to-be | Time allotted for MaXImum“_
e covered:inexam. | - the exam - - Marks
Minor Test ~ I (after 30 days) | - Upto:20%. = | Wahour: - |- 200 1
Minor Test - II (after 60 days) | - Uptod0% . | . 1Vshour | 200 .

Majo'r -Test-(a-fter 90 days) Upto' 10’0.%- ' 3 hours 60

The Mmor Test would: consist of two Sectmns (A &B): :
Section: A-would consist of two short answer’ type quesuons of 05 ma1ks each and students

are reqmred to answer both questions
Section. B would consist of two long answer typc quesuons of . 10 marks each -Students are

lequlred to answer one question from Section B.

The Major Test will*have seven questions: (each of twere marks) T he students have 10
attempt five ques’uons in-all. Question no: I (short answer: type) will be: compulsory and- will
be set out from.40% of syliabus covered:in Minor I & 11 The' remaining six’ questmns will be
from across the syllabus of 41% to 100% i.e. beyond Mmor I & II The student has to attempt
any f0u1 questlons out of six quest1ons S IR :

NOTE: Cand:dares ‘who have appeared in Minor. Tests and fazled to. get: the. minimum
required-marks i.e. 14 out of 40 will not be allowed to take Major Test.-Such candidates shall
have to re-appearin the Minor Test/s only once in whzch hc/she has fazled to-be conducted at
least fi fteen a’ays before the. MCIJO? Test - : -

by




Remestom - Wi
Syllabus for the examination to be held in May 2025 May 2026 & May: 2027

Course Code: PSCHTE427 .. o Nature of Course Electlve

Title: Solid State Chemistry :
Credits: 04 Maxmlum Marks 100

No. of hours: 60

Course Outcome: The students. will have an: understanding of general principles of solid
state reactions, preparation, methods and crystal: symmetry, defects/structure of Solzds and
their electronic, ionic conducrzon and magnetic properties.

UNIT-I: Structure of Solids (12 hours)
Closed packed structures: cubic close packing and hexagonal close packing, Some important
structure types: NaCl, ZnS, CsCl and perovskite (SrTiOs), Crystal systems, Bravais lattice,
Lattice planes, Symmetry: Point symmetry, Space symmetry and point groups,
Representation of point groups and selected examples, Space groups. :

UNIT-1I: Preparative Methods (10 hours)
General Principles of Selid:State Reactions, Preparation of materials in solid state: Precursor,
ceramic, Sol-gel; Hydrothermal, Eleetrochemical reduction methods, Vapour.phase transport
and high pressure methods, Preparation of thin films, Growth of single crystals.

UNIT-III: Crystal Defects and Solid Solutions (12 hours)
Crystal defects - Perfect and imperfect crystals, Intrinsic and extrinsic defects, Point defects
(Schottky and Frenkel defects), Thermodynamics of Schottky and Frenkel defect formation,
Colour centres, Plane defects: Grain boundary and Staking faults, Topochemical control of
solid state organic reactions: Conformational: effects, Molecular packing effects; Electrically
conducting organic solids: conjugated systems, organic charge transfer complexes (New
superconductors), Solid solutions: Substitutional solid solutions, Interstitial solid solutions,
More complex solid solutions mechanisms, Requirements for solid solutions and formation.

UNIT-1V: Electronic and lonic Conduction (12 hours)
Metals, insulators and semiconductors, Electronic structure of solids, Chemical and physical
approaches- Band theory, Band structure of metals, Insulators and Semiconductors, Intrinsic
and extrinsic semiconductors, Doping of semiconductors, Applications of semiconductors,
Ionic conductivity in solids, Solid electrolytes- Fast ion conductors: a-Agl, B-Alumina, Oxide
ion conductors, Superconductivity: The discovery of superconductors, Bardeen-Cooper-
Schrieffer (BCS) theory of superconductivity, Effect of magnetic field, Applications of High
Te superconductors.

UNIT-V: Magnetic and Dielectric Properties (12 hours)
Magnetic properties — Classification of materials, Behaviour of substances in a magnetic
field, Effect of temperature: Curie and Curie-Weiss laws, Calculation of magnetic moments,
Mechanisms of ferro and anti-ferromagnetic ordering, Super exchange and double exchange,
Ferromagnetic dommains and hysteresis, Soft and hard magnetic materials, Dielectric
materials, Ferroelectricity, Pyroelectricity, Piezoelectricity, Applications of Feuo- Piezo-

and Pyroelectrics.
)Y \vﬁi
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Syllabus for the exammatlon to be held:in: May 2025, May 2026 & May 2027

BOOKS: RECOMMENDED SRR

1. Solid State Chemistry and its applications, AR. West, J ohn Wﬂey, New York

2. Principlés of the Solid State; H.V. Keer, New Age International (P) Limited, Indla

3. Solid State Chemlstry, An Introduction, L. Smart and E. Moore Nelson Thrones Ltd

UK

PATTERN OF. EXAMINATION
Examination (Theory) Syllabus to be | Time allotted for | Maximum
o covered in exam the exam: - | Marks -
Minor Test— I (after 30.days) | .~ Upto20% . | 1hhour | . 20
- Minor Test— 11 (after 60 days) |~ Uptod0% - | 1% hour 20
Major Test (after 90-days) ~ Upto-100%. - | 3hours = | 60-

The Minor Test would consist of two Sections (A & B).
Section A would consist of two short answer type questrons of 05 marks each and students

are required to answer both questions.
Section B would consist of two long answer type questrons of 10 malks each Students are

required to-answer one questlon from Sectlon B

The Major Test will have seven questlons (each of twelve marks) The students have to
attempt five questions in all: Question no. 1 (short answer type) will be compulsory and will
be set out from 40% of syllabus covered in Minor I & I1.- The remaining six questions will be
from across the syllabus of 41% to 100% i.e. beyond Minor I & IL The student has to attempt
any four questions out of six questxons

NOTE: Candidates who have appeared' in.-Minor Tests and- failed to' get the minimum
required marks i.e. 14 out of 40 will not be allowed to take Major Test. Such candidates shall
have to re-appear in the Minor Test/s only once in whzch he/she has fazled fo be conducted at
least fi f ifieen days befo:e the Majm Test. SR
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Syllabus for the examination to be held in May 2025, May 2026 & May 2027

Course Code: PSCHTE428 Nature of Course Electlve
Title: Polymer Chemistry - L
Credits: 04 - o Max:mum Marks 100

No. of hours. 60

Course Quicome: Basic aspects of polymer chemistry and their characterization, structure
and properties of polymers, polymer processing and properties.of commercial polymers are
discussed in this course work.

UNIT-I: General Aspects - (12 hours)
Importance of polymers, Basic concepts: Monomers, Repcat units, Degree of polymerization,
Linear branched and network polymers, Classification of -polymers, Polymerization:
Condensation, Addition, Radical chain-ionic, Co-ordination and: co-polymerization,
Polymerization conditions and polymer reactions, Polymerization in homogenous and

heterogeneous systems.

UNIT-1I: Polymer Characterization. (14 hours)
a) Polydispersion — average molecular weight concept, Number and Weight average
molecular weight, Molecular weight distribution, Measurement of molecular weights:
viscosity, osmometric, light scattering, ultracentrifugation methods.

(b) Analysis and testing of polymers, Chemical analysis of polymers, Spectroscopic methods,
X-ray diffraction study, Microscopy, Thermal analysis and physical testing, Tensile strength,
Fatigue, Impact, Tear resistance, Hardness, Abrasion resistance.

UNIT-II: (12 hours)
(a) Thermodynamics of Solutions of High Polymers

Entropy of mixing of solvent and-solute, Enthalpy of mixing of solvent and polymeric solute,
Free energy of mixing of polymeric solute with solvent, Chemical potential and activity of
solvent, Osmotic pressure of polymeric solutions.

(b) Structure and Properties

Morphology and order in crystalline polymers, Configurations of polymer chains, Crystal
structures of polymers, Crystallization and melting, Polymer structure and physical
properties: Crystalline melting point, Ty-melting points of homogeneous series, Effect of
chain flexibility and other steric factors, Entropy and heat of fusion, Glass transition
temperature, Effect of molecular weight, Diluents, Chemical structure, Chain topology,
Branching and cross linking.

UNIT-1V: Polymer Processing (10 hours)
Property requirements and polymer utilization, Plastics, Elastomers and fibres, Processing
techniques: Compounding, Calendaring, Die casting, Rotational casting, Film casting,
Injection moulding, Blow moulding, Extrusion moulding, Thermoforming, Foaming,
Reinforcing and fibre spinning.

UNIT-V: Properties of Commercial Polymers (12 hours)
Polyethylene, Polyvinyl chioride, Polyamides, Polyesters, Phenolic resins, Epoxy resins and
silicon polymers, Functional polymers, Fire retarding polymers and electrically conducting
polymers, Biomedical poiymers Contact lens, Dental polymers, Artificial heart, Kidney, Skin

and blood cells. _
@Qﬂ?—?« _ ;
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Syllabus for the examination to be held in May 2025 May 2026 & May 2027

R

BOOKS RECOMMENDED
.Textbook of Polymer Science, F.W. Blllmeyer Jr Wlley o
Polymer Stience, V.R. Gowariker, N.V. Viswanathan and J. Sreedhar Wlley Eastern.'
- Functional Monomers and Polymers, K. Takemoto; Y. Inaki and R.M. Ottanbrite, .
Contemporary Polymer Chemistry, H.R. Alcock and F.R. Lambe, Prentice Hall
Physics-and:Chemistr y of Polymers T M G. Cowxe B]ackw Acadenuc and: -
Professional., : :

PATTERN OF EXAMINATION:

Examination {Theory) Syllabus to be | Time allotted for | Maximum. |

o ' _| covered in'exam the exam Marks |

Minor Test—1I (after 30°:days) |  Upto20% 1Y% hour - i 20

Minor Test — II (after 60 days) Upto 40%" 1Yahour 20

'MajOr"Te'st (aftér"90 days) o Upto IOO% 3 hours - 60  -

The Mmor Test would consist of two Sectwns (A & B) :
Section’ A would consist of two short answer’ type questlons of 05 marks each and students
are requned to answer both questions.

Section B would consist of two long answer type quesnons of 10 marks each Studems are

1equ1red to answer one question from Sectmn B.

The Magor Test will have seven que%tlons (each of twelve marks). The students have to
attempt ﬁvc questions in all. Quesmou no. T (short answer type) will-be compulsory and will
be set out from 40% of* syllabus covered in'Minor I'& IE The remaining six questions will be
from across: the syllabus of 41% to 100% ie. beyond Mmor I & IL. The student has fo attcmpt

any fou1 quesuons out of six questions." : -

NOTE: Candidates who have appeared in Minor Tests and failed to get the minimum
required marks i.e. 14 out of 40 will not be allowed to take Major Test. Such candidates shall
have to re-appear in the Minor Test/s only once in which he/she has falled to be conducted at
Ieast fi fteen days before the Major Test
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Syllabus for the examination to be held in May 2025, May 2026 & May 2027

Course Code: PSCHTE429 Nature of Course: Elective
Title: Chemistry of Materials and qumds ’ -
Credits: 04 _ _ . - -

No. of hours: 60 - Maximum Marks: 100

Course Outcome: Students will acquaint knowledge about chemistry of different materials
like alloys, ceramics, composites and liquid crystals. The properties of liquids along with the
various theories of liquids also form a part of discussion in this course.

This course also offers employability in the field of research and development, research
institutes besides academics.

UNIT-I (12 hours) -
Multipurpose Materials: FCI‘lOUS alloys and its classification, Fe-C phase transformations in
ferrous alloys, Cast irons, Stainless steels, Non- ferrous alloys, Mechanical properties of
ferrous and non-ferrous alloys and their applications. _

Ceramics: Types and Appﬁiicjations:_ Ceramics, Classification of Ceramics; Glasses and
glass ceramics, Clay products, refractories, Abrasives, Cements, Advanced ceramics;
Piezoelectric ceramics, Microelectrochemical systems (MEMS) Optical fibers, Ceramic ball
bearings, Properties of different types of ceramics and their applications.

UNIT-1I (12 hours)
Fabrication and Processing of Ceramics: Fabrication and processing of glasses; Glass
properties, Glass forming, Heat treatment of glasses; Annealing and glass tempering,
Fabrication and processing of clay products; Characteristics of clay, Compositions of clay
products, Fabrication techniques; Hydroplastic forming, Shp casting, Drying, Firing.
Liquid Crystals: Mesomorphic behavior, Classification of liquid crystals; Polymer, Discotic,
Thermotropic and lyotropic liquid crystais, Nematic and smectic mesophases, Structure of
nematic phase; Ordinary nematic and Twisted nematic (Cholesteric) structures, Moleoular
arrangement in smectic A and smectic C phases, Optical properties of liquid crystals,
Dielectric susceptibility and dielectric constants.

UNIT-II: Composites (12 hours)
Particle-reinforced composites; Large particle composites and Dispersion strengthened
composites, Fiber-reinforced composites, Influence of fiber length, Influence of fiber
orientation, Fiber phase, Matrix phase, Polymer matrix composites; Glass fiber-reinforced
polymer and Carbon fiber-reinforced polymer composites, Carbon-carbon composites,
Hybrid composites, Processing of fiber-reinforced composites; Pultrusion and Filament
winding, Structural composites; Laminar composites, Sandwich panels.

UNIT-1V: General Properties of Liquids (12 hours)
Liquids as dense gases, Critical constants, Comparison between van der Waals constants and
¢ritical constants, Some thermodynamic relations, Internal pressure and its significance in
liguids, Various equations of state, Different types of intermolecular forces in liquids,
Different potential functions for liquids, Additivity of pair potential approximation,
Configurational integral, Liquids as disordered solids.

UNIT-V: Theories of Liquids - - (12 hours)

Partition function method (model approach), Simple cell model, LID model, Communal
energy and entropy, Significant structure model (hole theory of liquids).

M o it N
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Syllabus for the exammatlon to be held [ay: 2025, May 2026 & May 2027

Methods' of Structure Defermination and Computational Techmques Spectroseopic
techniques. for liquid dynamic structure studies; Neutron and: X-ray:;scattenng' speetrosmpy, '
Computatlon Techmques Monte Carlo andMolecular dynamics methods R

BOOKS RECOMMENDED

- Solid State: Phys1cs N W Ashcroft andIN.D. Mermin, Saunders Collage

- Materials Science and engineering, An Introduction, W D CaHlster Wlley
Principles of the Solid state, H.V. Keer; Wiley Eastern: -
Materials Sc1ence J C Anderson K.D. Leaver T M Alexander and R: D Rawhngs
ELBS. . :
Thermotropic Liquid Crystals Ed, G.W. Gray, John' W1Iey

" Handbook of Liquid Crystals, Kelker and ‘Hatz; Chemiie Verlag.
An Introduction to Liquid State, P.A: Egelstaff Academic Press.
The Dynamic Liquid State, AFM: Barton Longrnan

. The Liquid State; J.A: Pryde.

10 Significant Liquid Structures, H. Eyring and M.S. John.

11. The Liquid Phase, D.H. Trevena, WYKEHAM Publications.

Rl
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PATTERN OF EXAMINATION
Examination (Theory) | Syllabustobe | Time allotted for | Maximum |
covered in exam theexam | Marks
Minor Test — I (after 30°daysy |  Upto20% .1~  Iahour 200
Minor Test — II (after 60 days) Uptod0% -~ | 1%hour ~ | 20
Major Test (after 90 days) Upto 100% | 3 hours ' 60

The Minor Test would consist of two Sections (A & B).
Section A would consist of two short answer type quesnons of 05 mzuks each and students

are required to answer both questions. .
Section B would con31st of two Iong answer type questlons of 10 malks each Students are

Lequned {0 answer one quesuon from Sectlon B

The Major Test will have seven questzons (each of twelve marks). The students have to
attempt five questlons in all. Questlon 1o. 1 (short answer type) will be compulsory and will
be set out from 40% of syﬂabus covered 1 in MmorI & I, The remaining six questions will be
from across the syllabus of 41% to 100% i.e. beyond Minor T & IL The student Has to attempt

any four questions out of six questions.
NOTE: Cana’zdafes who have appeared in Mmor Tests and falled to get the mmzmum

requued markv ie. 14 out: of 40 will not be allowed to take Major Test. Such candzdates shall
have to re-appear in the Mmor Test/s only once in whzch he/she has fazled fo be conducted at

least fifteen days before the Major Test.

67

CL;(VL/ :.



2 prnesttl - \vaa

Syllabus for the examination to be held.in May 2025, May 2026 & May 2027

Course Code: PSCHTO430 . ... . .~ Nature of Course: Open..
Title: Chennstry in:Daily. life: _ : _ . R SR
Credits: 04 . TR - Maximum Marks: 100

No. of hours: 60

Course Qutcome: It is an.open choice course not for the students of chemistry -but for the
students from other streams. The course is. designed in such a way that the students. from
different streams get a flavour of the things in their day to day activities. _ .

UNIT-I: Water and its treatment {14 hours)
Water and water formation, Importance of water, Water requirements (Domestic, Industrial,
Institutional, Public and Agriculture), Water quality standards: Desirable limits, Permissible
limits, PPM and PPB, Drinking water physical parameters: Color, Taste-odor, Turbldlty,
Suspended solids and temperature, Hard and soft water, Hardness, of water, Disadvantages of
hard water, Mineral and distilled water, Water softening by lime-soda, zeolite, Ion-Fxchange
method and demineralization processes (Reverse Osmosis), Defects like scale and sludge
formation, Caustic embrittlement, Corrosion, Pummg and foaming caused in boilers by
impure water and their remedies. :

Waste water characteristics, Waste water treatment, Flowchart of waste water treatment
plant: Sedimentation, Coagulation Flocculation, Settling tanks, Disinfection (Chlorination,
UV, Ozonization). ' ' o

UNIT-I1: Green Chemistry (10 hours)
Introduction and basic principles, Designing of a green chemical syntheses, Green solvents
and catalysts in organic synthesis, The revolution in biology in relation to green chemistry,
Feedstocks: Maximum utilization of renewable and biological materials, green chemistry in
sustainable development. ' ' '

UNIT-III:; Fuel Chemistry (12 hours)

Classification of fuels and their calorific value.

(a) Coal: Composition, Carbonization, Coal gas, Producer gas and water gas, Uses of coal tar

based chemicals, Coal gasification (Hydro Gasification and Catalytic gasification).

(b) Petroleum: Composition of crude petroleum, Rcﬁnmg and different types of petroleum

products and their applications, Fractional distillation (Principle and process), Cracking

(Thermal and catalytic cracking), Reforming Petroleum and non-petroleum fuels (LPG,
' CNG, LNG, bio-gas, fuels derived from biomass), Advantages of gaseous fuel over solid and

liquid fuel, Classification of three stages of fuel used in cryogenic engines

UNIT-IV: Polymer (10 hours)
Classification, Preparation, Structure, Properties and applications of the polymers,
(Polyolefins, Polystyrene) and styrene copolymers, Poly (vinyl chiloride), Poly (vinyl acetate),
Acrylic polymers, Fluoro. Polymers, Polyamides, Phenol formaldehyde Resins (Bakelite,
Novalac), Polyurethanes, Silicone Polymers, Conducting Polymers, Blomedlcal polymers:
implants, contact lens and dental polymers.

UNIT-V: Drugs and Agrochemicals (14 hours)
(a) Drugs: Drugs classes and side effects: Analgesics agenis, Antipyretic agents, Anfi-
inflammatory agents. (Aspirin, paracctamol Ibuprofen); Antibiotics (Chloramphenicol);
antibacterial and antifungal agents (sulphonamides; sulphanethoxazol, sulphacetamide,
trimethoprim); Antiviral agents (Acyclovir), Central Nervous System agents (Phenobarbital,
Diazepam),Cardiovascular (Glyceryl trinitrate), antilaprosy (Dapsone).

WP > {L&X Oy o \\f\
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Syllabus for the examlnatlon to be held in May 2025 May 2026 & May 2027 )

(b} Agrochemlca!s Definition, importance and general cla551ﬁcat10n of agrochemlcals
Classificatiori ‘of pestlcldes ont chermcal nature and accord:ing-to 'arg ‘species and o
action, Physwal and chemical properties, Degradatmn ‘Mode of ‘action; Uses and toxici -
Organophosphorus like- Acephate, Dimethoate, Chlorpylphos Temephos Qumoipho me hyi_
parathlon Organochiormes like Endosulfan and Carbamate like Cartap hydrochlonde o

BOOKS RFCOMMENDED

1. B S N Ra;u Watar Supply and Wastewater Engmeermg, Tata Mcgraw Hill Pubhshmg
Co Ltd, 200__‘4(5. _
2. Kent James A. (ed ) Relgel s Handbook of Industnal Chemlstry, Kluwer
Academic/Plenum Publishers, 10th edition, New York.
3. VK. Ahluwaha & MR. Kldwal New Trends in Green . Chemlstry, Anamaiaya
- Publishers (2005). '
4. Seymour/Carraher's Ponmel Chemlstry Slxth Edition, Revised: and Expanded Charles
E Carraher, Jr. Marcel Dekker, inc, New York.
5. R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering Chennstry, ijas Pubhcatlons
- NewDelht. =
6. Shreve R.N. Brink. J. A Chemical" Process Industnes Internatlonal student edmon
Pubs: McGraw Hill Book Co. New York 1960.
7. Melnikov N.N., Chiemistry of Pesticides, Pubs: Sprmger—Verlag, New York 1971 _
8. Hakishan, V.K. Kapoor: Medicinal and Pharmaceutical Chemistry, Vallabh Prakashan,
Pitampura, New Delhi.
9. Agricultural insect pests of the topics and their control-D.S.Hill, Cambridge Univ, Press,
1983.
10. Chemistry of Insecticides and Fungicides: U.S. Shree Ramulu Oxford & IBH Pub., 2nd,
1995.

PATTERN OF EXAMINATION
Examination (Theory) Syllabus to be Time allotted for | Maximum.
covered in exam the exam - . Marks
Minor Test ~ I (after 30 days) Upto 20%: 1% hour . _ 200
Minor Test ~ IT (after 60 days) Upto 40% 1¥2 hour 20
Major Test (after 90 days) Upto 100% 3 hours 60

The Minor Test would consist of two Sections (A & B).
Section A would consist of two short answer type questions of 05 marks each and students

are required to answer both guestions.
Section. B would consist of two long answer type questions of 10 marks each. Students are

required to answer one question from Section B

The Major Test will have seven questions (each of tweive marks). The students have. to
attempt five questions in all. Question no. 1 (short answer type) will be compulsory and will
be set out from 40% of syllabus covered in Minor I & II. The remaining six questions will be
from across the syllabus of 41% to 100% i.e. beyond Mmor I & 1L The student has to attempt_ .
any four quest1ons out of six. questlons ’ _ _ o .

NOT E Candzdates who have appeared in Mmor Tests and fazled to get rhe mmzmum* '
required marks i.e. 14 out of 40 will not be allowed to take Major Test. Such candidates shall S
have to re-appear in the Minor Test/s only once in whzch he/she has fazled Io be cond’ucted at
least f ifteen days before the Major Te st : T :




Syllabus for the examination to be held in May 2025, May 2026 & May-2027

Course Code PSCHDE431 o S o | Nature of Course Electlve

~Titles Pro;ect m Inorgamc Chemxstry . :
Credits: 08 T _ o R Maxnmum Marks 200

No of hours 240

Course Qutcome: The Projects have been designed so as 1o provide exposure 1o students in
various experimental aspects of Inorganic' Chemistry. After completing this course, students
wzll be employable in R & D a'zvmons of Indusmes Research ana’ Academzc Instztures

The students will be assigned mentor under whose guidance they have to complete a project
based on the research work. In the_, end of the semester, the students have to submit a pro;cct
report in the form of dissertation.

Evaluation Scheme: Project examination consists of two parts ~ Internal and External.
Internal part is 50% of the total de‘LS and external is 50% of the total marks :
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Syllabus for the exammatlon ta be: held in May: 2025, May 2026 & May 2027

Course Code PSCHDE432
T xtle Pro;ect in ()1 gamc Chemlstry
: _Credlts 08 Al
No of hours: 120

* Maximum Marks: 2000

Caurse 0utcome The: Pro;ects have been; deszgned so as to- provzde exposure 1o studenrs in-
various experimental aspects of- Qrganic Chemistry. Afrez completing this course; students
will be employable in R & D a’zvzszo_ns of Industries Research and Academic: Irzstztu_tes

The ‘students will: be assigned mento1 under whose gu1dance they have to’ complete a projéct
based on the research work, In the cnd of the SEmester,: the students have to: submlt a pIDjeCt

rrepou in the form of dissertation.

Evaluation Scheme: Project examination - consists of two parts’— Internal and External
Internal part is 50% of the total malks and external is 50% of the- total marks SR
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Syllabus for the examination to:be held in May 2025, May 2026 & May 2027

Course Code: PSCHDE433: Nature of Course: Elective
Title: Pro_}ect in Physmal Chemlstry R L
Credits: 08 . SR Maximum Marks: 200 -

No. of houra 120

Course Outcome: The Projects have been-designed so as to provide exposure to students.in
various experimental-aspects of Physical Chemistry. After completing this course, students
will be:employable in R & D divisions of Industries Research and Academic Institutes.

The students will be assigned mentor under whose guidanee they have to complete a project
based on the research work. In.the end of'the semester, the students have to subrmt a project

report in the form of dissertation.

Evaluation. Scheme: Project examination consists of two parts — Internal and External..
Internal part is 50% of the total marks and external is 50% of the total marks.
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