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COURSES TAUGHT IN THE SESSION - 2016-2017

UG 1% Year

Optical activity of chiral compounds; specific rotation, optical purity (enantiomeric excess),
recemic compounds, racemisation (through cationic, anionic and radical intermediates),

resolution of acids, bases and alcohols via diastereomeric salt formation.

Topicity of ligand and faces (elementary idea):
Homotopic, enatiotopic and diastereotopic ligands, Prochirality, Pro- R/Pro-S descriptors,

homotopic ,enatiotopic and diastereotopic faces, Re/Si descriptors.

Conformation: Staggered and eclipsed conformations, dihedral angle, torsion angle, energy
barrier of rotation, relative stability of conformers on the basis of steric effect, dipole-dipole
interaction, hydrogen bonding; conformational analysis of ethane, propane, n-butane, 1,2-

dihaloethane, 1,2-glycols, 1,2-halohydrin, invertomerism of trialkyl amines.

Stereochemistry of alicyclic compounds:

Static stereochemistry: Bayer strain theory; energy profile of ring inversion of cyclohexane,
symmetry properties of chair, boat and twist boat form. Conformational analysis of methyl
cyclohexane 1,2-,1,3-,and 1,4 dimethyl cyclohexane. Conformational energy of substituents in

cyclohexane.

Preferred conformations of disubstituted derivatives of cyclohexane (1- methyl-1-phenyl
cyclohexane, cis and trans-1,3- and -1,4- ditertiary butyl cyclohexane, cis and trans-1,2-dibromo
cyclohexane, cis and trans cyclohexane-1,3-diol). Physical properties with respect to dipole

moment and acid strength in cyclohexane system.

UG 2™ Year

Addition reactions:




Addition to Carbon- Carbon multiple bond: electrophilic and free radical mechanism, stability of
alkenes-heat of hydrogenation and heat of combustion. Mechanism of the following reactions:
Halogenation, hydrohalogenation (regioselectivity, peroxide effect), hydration of alkene
(including oxymercuration-demercuration, hydraboration-oxidation), epoxidation, hydroxylation,
ozonolysis (involving 1, 3-dipolar mechanism), hydration of alkyne, stereochemistry of
bromination, hydroxylation and carbine addition. Electrophilic addition to allene and butadiene.

Dissolving metal reduction of alkynes and benzenoid aromatics (Birch).

Dynamic stereochemistry: Conformations and reactivity in cyclohexane system: E2 elimination,
nucleophilic substitution (SN1, SN2, NGP), rearrangement (pinacol-pinacolone and related
rearrangements, Favorski rearrangement). Oxidation of cyclohexanol, esterification,

saponification and lactonization.

UG 3" Year

IR Spectroscopy: Stretching and bending vibrations, Hooke’s law, characteristics stretching
frequencies of O-H, N-H, C-H, C-D, C=C, C=N, C=0 functions, factors affecting stretching
frequencies (H-bonding, mass effect, electronic factors, bond multiplicity, ring size).

Amino acids, peptides and nucleic acids

Amino acids: Synthesis of a-amino acids (Gabriel, Strecker, azolactone, acetamidomalonic ester

methodologies), isoelectronic point, ninhydrin reaction.

Peptides: peptide linkage, peptide synthesis including Merrifield resin, Cterminal, N-terminal

and their determination (Edmann, Sanger and dansyl chloride).

Nucleic acids: structure of nucleosides and nucleotides, pyrimidine and purine bases (structure
and nomenclature only), elementary idea of RNA and DNA,; Watson-Crick model,

complimentary base-pairing in DNA.
PG SEM |

Natural Products - Alkaloids: Alkaloids : Phenyl ethyl amine, quinine, nicotine, peptides,

nucleoside and nucleotide structure, synthesis, biogenesis.



PG SEM 11

Stereochemistry 1 : Different projection formulae and their interconversions. Conformational

and configurational enantiomers. Stereochemical nomenclatures : (E, Z), chiral centre, chiral
axis, chiral plane, helicity, threo-erythro, pref-parf, chiral simplex. Stereogencity and
chirotopicity. Symmetry and molecular chirality. Stereochemical features : cyclohexane and its
derivatives conformation and physical properties. Computation of sterecisomers of different
systems. Conformation and relative reactivity of diastereomers. 2-, 3-, and 4- Alkyle ketone

effects.

Stereochemistry 2 : Prochirality and Prostereoisomerism. Topicity and Reactivity. A symmetric

synthesis : Addition of a chiral reagents to chiral ketones and aldehydes, models of
stereochemical control : Cram, Felkin and Karabatsos. Atropisomerism Molecular
rearrangements with Neighbouring group participations. Stereospecific and stereoselective

reactions. Sharpless expoxidation.
PG SEM 111

Green Chemistry: The current status of chemistry and the environment. What is green

chemistry? How Green and Renewables are related to sustainabilty. Principles, methodologies
and techniques in Green Chemistry. Synthesis in aqueous media, Catalytic methods in synthesis,
Examples of green chemistry. Future trends in green chemistry. Unconventional energy sources

in synthesis: solar energy.
PG SEM IV

Stereochemistry-3: Conformation and Chemical Reactivity : Curtin-Hammett principle, its

derivation under different conditions and applications; quantitative treatement of mobile systems,

Winstein Holress equation and Eliel equation - their applications ; [1[J-Strain and [][]-strain,

2

allylic 1,2 - and 1, 3-strain (in pseudoallylic systems also), their applications.
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LECTURE NOTES:
For stereochemistry

https://www.youtube.com/watch?v=yZ8JDDnyxC4

https://www.youtube.com/watch?v=bj13zmUE7y0

https://www.youtube.com/watch?v=0G19d7vqWkw

For sustainable chemistry

https://www.youtube.com/watch?v=rIE4T2HLW7c

https://www.youtube.com/watch?v=drINEQFXbPY
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