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M.Sc (Chemistry), Choice Based Credit

System, Batch 2020 and onwards

SCHEME OF THE PROGRAM:
Semester-1I
Sr. | Code Theory Papers Hours | L-T-P Credi Marks Marks
No ts Distribution
Internal | External
1. | CHL401-18 Inorganic Chemistry-I 45 4-0-0 4 30 70 100
2. | CHL402-18 Reactive Intermediates-I 45 4-0-0 4 30 70 100
3. | CHL403-18 Physical Chemistry-1 45 4-0-0 4 30 70 100
4. | CHL404-18 Spectroscopy - | 45 4-0-0 A 30 70 100
5. | CHL405-18 Environmental Chemistry | 45 3-0-0 3 25 50 75
6. | CHL406A-18 | Human Physiology * 45 3-0-0 3 25 50 75
Or
CHL406B-18 | Numerical Methods for

chemists”
7. | CHP407-18 Inorganic Chemistry Lab 60 0-0-6 3 50 25 75
8. | CHP408-18 Organic Synthesis Lab 60 0-0-6 3 50 25 75

Total 28 (Theory 22, Practical 270 430 700

6)
Semester-I1
Sr. | Code Theory Papers Hours | L-T-P Credi Marks Marks
No ts Distribution
Internal | External
Lot CHE411-18 Inorganic Chemistry-I1 45 4-0-0 4 30 70 100
25 FCHL412:18 Reactive Intermediates-I1 45 4-0-0 4 30 70 100
SeSECHEAT-T8 Physical Chemistry-Ii 45 4-0-0 4 30 70 100
4. | CHL414-18 Spectroscopy - 11 45 4-0-0 4 30 70 100
5. | CHL415A-18 Chemistry of Materials 45 4-0-0 4 30 70 100
Or
CHL415B-18 | Chemical Biology

6. | CHP416-18 Physical Chemistry Lab 60 0-0-6 3 50 25 75
7. | CHP417-18 Advanced Chemistry Lab-1 | 60 0-0-6 3 50 25 75

Total 26 (Theory 20, Practical 250 400 650

6)
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Semester-I11

Sr. | Code Theory Papers Hours | L-T-P Credi Marks Marks
No ts Distribution
Internal | External
1. | CHL501-18 Inorganic Chemistry-ITI 45 4-0-0 4 30 70 100
2. | CHL502-18 Advanced Organic 45 4-0-0 4 30 70 100
Chemistry —I
3. | CHL503-18 Physical Chemistry-III 45 4-0-0 4 30 70 100
4. | CHL504-18 Advanced Characterization | 45 4-0-0 4 30 70 100
Techniques
5. | CHL505A-18 | Biophysical chemistry 45 4-0-0 4 30 70 100
Or
CHL505B-18 | Medicinal Chemistry
Or
CHLS505C-18 | Advanced Functional
Materials
6. | CHP506-18 Advanced Chemistry Lab- | 60 0-0-6 3 50 25 75
11
7. | CHP507-18 Dissertation™ 0-0-8 4 50 - 50
Total 27 (Theory 20, Practical 250 375 625
7
Semester-1V
Sr. | Code Theory Papers Hours | L-T-P Credi Marks Marks
No ts Distribution
Internal | External
1. | CHL511-18 Advanced Organic 45 4-0-0 4 30 70 100
Chemistry- 11
2. | CHL512A-18 | Advanced physical 45 4-0-0 4 30 70 100
Chemistry
Or
CHL512B-18 | Chemical Toxicology
Or
CHL512C-18 | Supramolecular Chemistry
Or
CHL512D-18 | Chemistry of Natural
Products
Or
CHLS512E-18 | Green Chemistry
Or
CHLS512F-18 | Computational Chemistry
3. | CHP513-18 Research Seminar 30 3 50 - 50
4 CHP514-18 Dissertation”” 0-0-24 12 150 100 250
Total 23 (Theory 8, Practical 260 240 500
12, Seminar 3)

* Human Physiology for students with mathematical background and Numerical methods for
chemists for students with medical background.
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LK. GUJIRAL PUNJAB TECHNICAL UNIVERSITY
DEPARTMENT OF CHEMICAL SCIENCES

Course Name | M.Sc. Chemistry

Subject Code: CHLA404-18

Subject Title: SPECTROSCOPY-I

Contact Hours: L:4 I T:0 | P:0 [ Credits:4

Examination 3

Duration (hours)

Objective(s): 1. To learn various techniques of spectrometric identification of organic
compounds
2. To characterize organic compounds by applying various techniques
together =

Details of the Course

Unit Contents Contact
Hours
I General Features of Spectroscopy: Introduction to spectroscopy, 10

Nature of radiation, Energies corresponding to various kinds of
radiation, Experimental techniques, intensities of spectral lines,
Selection rules and transition moments, Line widths, Broadening.

UV and Visible Spectroscopy of organic molecules: Measurement
techniques, Beer — Lambert's Law, molar extinction coefficient,
oscillatorstrength and intensity of the electronic transition, Frank
Condon Principle, Ground andfirst excited electronic states of diatomic
molecules, relationship of potential energycurves to electronic spectra,
Chromophores, auxochromes, blue  shift, red shift,  hypo
andhyperchromic effect, o-0*, m-n*, n-r* transitions in organic
molecules, Woodward rulesfor conjugated dienes and a, B- unsaturated
carbonyl groups, extended conjugation andaromatic sterically hindered
systems, Quantitative applications.

II Infrared Spectroscopy: Introduction, Principle of IR spectroscopy, 10
modes of vibrations, Vibrational frequency, fundamental vibrations,
Selection rules, factors affecting  vibrational frequencies, IR
spectrophotometer, sampling techniques, special features of different
classes of organic compounds pertaining to IR spectroscopy (such as
aliphatic and aromatic hydrocarbons, halogen compounds, alcohols and
phenols, ethers, carbonyl compounds, acids and its derivatives, amines
and amides, nitro and nitrides, nitrile compounds, heteroaromatic
compounds etc.) and interpretation of IR spectrum, quantitative
applications.

111 Nuclear Magnetic Resonance Spectroscopy: PMR: Natural abundance 15
of BC, ®F and 3'p nuclei; The spinning nucleus, effect of external
magnetic field, precessional motion and frequency, Energy transitions,
Chemical shift and its measurements. Factors influencing chemical shift,
anisotropic effect; Integrals of protons, proton exchange, spin-spin
coupling- splitting theory, one, two and three bond coupling, virtual,
long range and allylic coupling, magnitude of coupling constant; factors
affecting the coupling constant, Chemical and magnetic equivalence, g
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First and second order spectra, A2, AB, AX, AB2, AX2, A2B2 and
A2X2 spin systems, Simplification of complex spectra (solvent effect,
field effect, double resonance and lanthanide shift reagents), CW and FT
NMR, Relaxation processes, T1 and T2measurements, Applications of
PMR in structural elucidation of simple and complex compounds.
13C-NMR: Resolution and multiplicity of 13C NMR, 1H-decoupling,
noise decoupling, broad band decoupling; Deuterium, fluorine and
phosphorus coupling; NOE and origin of nuclear overhauser effect. off-
resonance, proton decoupling, Structural applications of13C-NMR.,
pulse sequences, pulse widths, spins and magnetization vectors,
DEPT,INEPT, Introduction to 2D-NMR, COSY, NOESY, HMBC and
HSQC spectra.

v Mass Spectrometry: Introduction, methods of ionization EI & CI, Brief 10
description of LD, FAB, SIMS, FD etc., Ion analysis methods (in brief),
isotope abundance, Metastable ions, general rules predicting the
fragmentation patterns. Nitrogen rule, determination of molecular ion
peak, index of H eficiency, fragmentation patterns for aliphatic
compounds, alkyl halides, aryl halides, alcohols, amines, aldehydes,
Ketones, esters, amides, nitriles, carboxylic acids, ethers, monocyclic
aromatic compounds.
Reference Books
S.No. Author(s) Title of the Book Publisher/Year
1 Donald L. Pavia, Gary M. Spectroscopy Cengage learnings
Lampman, George S. Kriz &
James R. Vyvyanz
2 | Robert. M. Silverstein, Spectrometic Identification of Wiley, 2007
Francis X. Webster, David J. Organic Compounds.
Kiemle & David L. Bryce
3 W. Kemp Organic Spectroscopy Palgrave Macmillan
4 D.H. Williams, I. Fleming Spectroscopic Methods in New Age
Organic Chemistry International
5 R. F. Barrow, Derck A. Molecular Spectroscopy Royal Society of
Long, D. J. Millen Chemistry
6 C.N Banwell Fundamentals of Molecular Tata Mc Graw Hill
Spectroscopy

Course Outcomes and Mapping

At the end of the course, the student will be able to
Solve structural problems based on UV-Vis, IR, '"H-NMR, '3C-NMR and mass

CO1.

Co2.

COa3.

CO4.

spectral data.

Elucidate the structures of various organic compounds on the basis of spectral

data.

Understand various involved processes responsible for NMR chemical shifts

and splitting patterns and mass spectrometry.

[llustrate the mechanisms that give rise to the infrared and UV-Visible
absorption bands and identify to which functional groups each correspond.
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PSO1

PSO2 PSO3 PSO4 PSOS PSO6 PSO7
COol 3 S 3 1 5 4 2
COo2 3 4 3 - 5 3 %
CO3 2 4 ) - 4 2 2
CO4 3 4 3 2 3 2 2
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LK. GUIRAL PUNJAB TECHNICAL UNIVERSITY
DEPARTMENT OF CHEMICAL SCIENCES

Course Name | M.Sc. Chemistry

Subject Code: CHP407-18

Subject Title: INORGANIC CHEMISTRY LAB

Contact Hours: L:0 I T:0 I P:6 ] Credits:3

Examination 6

Duration (hours)

Objective(s): The objective of this course is to provide practical knowledge and

illustrative experiments about synthesis and characterization of
inorganic complexes and estimation of metal ions.

Details of the Course

Unit

Contents

I Synthesis and characterization of following complexes and estimation of metal

ions:
1.

Synthesis of tris(ethylenediamine)nickel(II) dichloride, [Ni(en);]Cl,, and
estimation of Ni(IT). Record and interpret its IR, UV-vis and magnetic
susceptibilty.

Synthesis of hexaaminenickel(Il) dichloride [Ni(NH3)s]Cl, and estimation
of Ni(I). Record and interpret its IR, UV-vis and magnetic susceptibilty.
Synthesis of [Cu(NH3)4]SO4.H,0 and estimation of Copper.

To prepare cis and trans copper glycine complexes.

Preparation of [VO(acac);]. Record and interpret its IR, UV-vis and
magnetic susceptibility.

To prepare a pure sample of tris(acety]acetone)cobalt(HI), Co(acac)s.
Record and interpret its IR, UV-vis spectrum.

Preparation of tris(nitro-acetylacetonato)cobalt(III), Co(acac-NO»)s, record
and interpret its proton NMR spectrum.

To prepare [Fe(NO)(S2CNEt:)2]. Record and interpret its IR and UV-vis
spectrum, Magnetic Susceptibility and Analysis of Fe(II).

I Gravimetric Analysis

1.
2,
3
4.

Determination of Ba®" as its chromate.

Estimation of lead as its lead molybdate.

Estimation of chromium (TIT) as its lead chromate.
Estimation of Cu*" using Ammonium/Sodium thiocyanate

Reference Books

S.No. Author(s) Title of the Book
1 J.R. Barrante G. Marr and B.W. Practical Inorganic Chemistry
Rockett
2 Vogel Inorganic Quantitative Analysis
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Course Outcomes and Mapping

At the end of the course, the students will learn

COl1. Preparation of different inorganic complexes.

CO2. Purification and crystallisation of inorganic compounds.

COa3. Interpretation of compounds using UV-Vis, FT-IR techniques.

CO4. Measurement of various physical properties such as magnetic moment of

complexes.
COs. Gravimetric analysis of various cations.
PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 PSO7

COl 5 1 4 2 5 2 -
CO2 . 1 4 1 5 2 -
CO3 2 4 5 - 5 3 4
CO4 3 4 5 - 4 2 2
COs 3 2 2 - 5 1 -
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LK. GUIRAL PUNJAB TECHNICAL UNIVERSITY
DEPARTMENT OF CHEMICAL SCIENCES

Course Name | M.Sc. Chemistry

Subject Code: CHP408-18

Subject Title: ORGANIC SYNTHESIS LAB
Contact Hours: L:0 | T:0 I P:6 I Credits:3
Examination 6

Duration (hours)

Objective(s): 1. To learn various practical techniques for synthesis, identification,

isolation, purification and characterization of organic compounds.
2. To carry out hand on experience the various methods of organic
synthesis.

Details of the Course

Unit Contents

I Techniques: (At least One Practical of Each Technique)
Crystallization, Purification by Sublimation, Distillation, Fractional Distillation,
Steam Distillation, Vacuum Distillation, Preparative chromatography, Column
Chromatography, TLC stains preparation and Thin Layer Chromatography.
(Purity is to be checked by m.p. and mixed m.p.)

II Preparation of Derivatives: (Each Derivative of at least one Compound) Oxime,
2,4-DNP, Acetyl, Benzoyl, Semicarbazone, Anilide, Amide, Aryloxyacetic acid.

11 Preparations:

(a) At least eight single stage preparations from the following should be carried
out. The preparations should be carried out on micro scale.

i) Cyclohexanone to Adipic acid

ii) Benzophenone to Benzhydral

iii) Anthracene to Anthraquinone

iv) Chlorobenzene to 2,4-Dinitrochlorobenzene

V) 2,4-Dinitrochlorobenzene to 2,4-Dinitrophenol

vi) Acetoacetic ester to 1-Phenyl-3-methyl-5 pyrazolone

vii) Benzaldehyde to Cinnamic acid

viii) 4-Chlorobenzaldehyde to 4-Chlorobenzoic acid and 4-Chlorobenzyl alcohol
ix) Benzene to B-Benzoyl propionic acid

x) Benzaldehyde to Dibenzylidene acetone

xi) p-Aminobenzoic acid to p-Chlorobenzoic acid

xii) N,N-Dimethylaniline to 4-Formyl-N, N-dimethy] aniline

xiii) Benzophenone to Benzpinacol

Xiv) p-Nitrotoluene to p-Nitro benzoic acid

XV) Anisole to 2,4-Dinitroanisole

xvi) Phthalic anhydride to phthalimide

xvii) Phthalimide to Anthranilic acid

xviii) Acetanilide to p-Bromoacetanide

xix) p-Bromoacetanide to p-Bromoaniline

xx) m-Dinitrobenzene to m-Nitroaniline

(b) Minimum 2 two stage and 2 three stage preparations to reveal how to develop a
synthetic sequence.

(¢) Interpretation of NMR, IR and Mass Spectra of about 10 compounds.
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