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SEMESTER-II

Course Title: Organic Chemistry
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Syllabus for First Year of Master of Science in Chemistry

(With effect from the academic year 2023-2024)

Paper No.- |
No. of Credits - 04

Type of Vertical: Compulsory Major COURSE CODE: S510CHT

Learning Outcomes Based on BLOOM’s Taxonomy:

After completing the course, the learner will be able to...

Course
_ Blooms :
Learning Course Learning Outcome
Taxonomy
Outcome No.
describe alkylation of aldehydes, ketones, esters, amides,
CLO-01 Understand o ) .
nitriles and describe UV-Visible and IR Spectroscopy.
apply FMO approach to various organic molecules and
CLO-02 Apply compare proton NMR and 13C NMR spectrums of organic
molecules.
distinguish  between acid and base catalyzed Aldol
CLO-03 Analyse condensation, Mixed Aldol condensation as well as cationic
and anionic rearrangements.
CLO-04 Evaluate predict spectral analysis of organic molecules.
CLO-05 Create explain mechanisms of rearrangement reactions.
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Syllabus for First Year of Master of Science in Chemistry
(With effect from the academic year 2023-2024)

SEMESTER-II Paper No.- |
Course Title: Organic Chemistry No. of Credits - 04
Type of Vertical: Compulsory Major COURSE CODE: S510CHT
COURSE CONTENT
Module Content Credits No. of
No. Hours
Lo Tunima:

% Alkylation of Nucleophilic Carbon Intermediates:

o Generation of carbanion, kinetic and thermodynamic
enolate formation, Regioselectivity in enolate
formation, alkylation of enolates

o Generation and alkylation of dianion, medium effects
in the alkylation of enolates, oxygen versus carbon as
the site of alkylation.

o Alkylation of aldehydes, ketones, esters, amides and
nitriles.

o Nitrogen analogs of enols and enolates- Enamines and
Imines anions, alkylation of enamines and imines.

o Alkylation of carbon nucleophiles by conjugate | 01 15
addition (Michael reaction)

% Reactions of carbon nucleophiles with carbonyl
groups:

o Mechanism of Acid and base -catalyzed Aldol
condensation, Mixed Aldol condensation with
aromatic aldehydes, regiochemistry in mixed reactions
of aliphatic aldehydes and ketones, intramolecular
Aldol reaction and Robinson annulation.

o Addition reactions with amines and iminium ions;
Mannich reaction.

o Amine catalyzed condensation reaction: Knoevenagel
reaction.

o Acylation of carbanions.

2 UNIT-11: Reactions and Rearrangements:
Mechanisms, stereochemistry (if applicable) and applications

of the following.
o Reactions:  Baylis-Hilman  reaction, McMurry 01 15
Coupling, Corey-Fuchs reaction, Nef reaction,
Passerini reaction.
o Concerted rearrangements: Hofmann, Curtius,
Lossen, Schmidt, Wolff, Boulton Katritzk.
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o Cationic rearrangements: Tiffeneau-Demjanov,
Pummerer, Dienone-phenol, Rupe, Wagner-Meerwein.

o Anionic rearrangements: Brook, Neber, VVon Richter,
Wittig, Gabriel-Colman, Payne.

3 UNIT-II: 01 15

formaldehyde-
+«» Applications of UV and IR spectroscopy:

o Ultraviolet spectroscopy: Recapitulation, UV spectra
of dienes, conjugated polyenes (cyclic and acyclic),
carbonyl and unsaturated carbonyl compounds,
substituted aromatic compounds. Factors affecting the
position and intensity of UV bands — effect of
conjugation, steric factor, pH, and solvent polarity.
Calculation of absorption maxima for above classes of
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compounds by Woodward-Fieser rules (using
Woodward-Fieser tables for values for substituents).

o Infrared spectroscopy: Fundamental, overtone and
combination bands, vibrational coupling, factors
affecting vibrational frequency (atomic weight,
conjugation, ring size, solvent and hydrogen bonding).
Characteristic vibrational frequencies for alkanes,
alkenes, alkynes, aromatics, alcohols, ethers, phenols,
amines, nitriles and nitro compounds. Detailed study
of vibrational frequencies of carbonyl compounds,
aldehydes, ketones, esters, amides, acids, acid halides,
anhydrides, lactones, lactams and conjugated carbonyl
compounds.

4 UNIT-4: NMR spectroscopy and Mass spectrometry 01 15

o Proton magnetic resonance spectroscopy: Principle,
Chemical shift, Factors affecting chemical shift
(Electronegativity, H-bonding, Anisotropy effects).
Chemical and magnetic equivalence, Chemical shift
values and correlation for protons bonded to carbon
and other nuclei as in alcohols, phenols, enols,
carboxylic acids, amines, amides. Spin-spin coupling,
Coupling constant (J), Factors affecting J, geminal,
vicinal and long range coupling (allylic and aromatic).
First order spectra, Karplus equation.

o 13C NMR spectroscopy: Theory and comparison with
proton NMR, proton coupled and decoupled spectra,
off-resonance decoupling. Factors influencing carbon
shifts, correlation of chemical shifts of aliphatic,
olefin, alkyne, aromatic and carbonyl carbons.

o Mass spectrometry: Molecular ion peak, base peak,
isotopic abundance, metastable ions. Nitrogen rule,
Determination of molecular formula of organic
compounds based on isotopic abundance and HRMS.
Fragmentation pattern in various classes of organic
compounds (including compounds containing hetero
atoms), McLafferty rearrangement, Retro-Diels-Alder
reaction, ortho effect.

o Structure determination involving individual or
combined use of the above spectral techniques.

Total 04 60

Access to the Course
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The course is available for all the students admitted for Master of Science.

Methods of Assessment

The assessment pattern would be 60:40, 60% for Semester End Examination (SEE) and

40% for Continuous Internal Assessment (CIA). The structure of the SEE and CIA would be as
recommended by the Board of Studies and approved by the Board of Examination and the
Academic Council of the college.
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