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COURSE CODE: S601CHT

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.

CLO-01 Remember draw mechanisms of pericyclic and photochemical reactions.
explain method of generation, structure and stability of
intermediates, approaches on different pericyclic reaction,

CLO-02 Understand _ _ )
symmetry on Frontier Molecular orbital diagrams, effect of
conformation on reactivity of cyclohexane derivative.
predict point group of different organic compounds and

CLO-03 Apply ) ) ) )
stereochemistry of fused ring and bridged ring compounds.

CLO-04 Analyse differentiate the type of pericyclic reaction.
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Syllabus for Second Year of Master of Science in Chemistry
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SEMESTER-III Paper No.- |
Course Title: Theoretical Organic Chemistry-I No. of Credits: 04
Type of Vertical: Compulsory Major COURSE CODE: S601CHT
COURSE CONTENT
Module Content Credits No. of
No. Hours
1

UNIT-I: Organic reaction mechanisms

o Organic reactive intermediates: Methods of
generation, Structure, Stability and Important reactions
involving Carbocations, Nitrenes, Carbenes, Arynes
and Ketenes.

o Neighbouring group participation: Mechanism and
effects of anchimeric assistance, NGP by unshared/
lone pair electrons, m-electrons, aromatic rings, ©-
bonds with special reference to norbornyl and
bicyclo[2.2.2]octyl cation systems (formation of non-
classical carbocation)

o Role of FMOs in organic reactivity: Reactions 01 .
involving hard and soft electrophiles and nucleophiles,
ambident nucleophiles, Ambident electrophiles, the a
effect.

o Pericyclic reactions: Classification of pericyclic
reactions; thermal and photochemical reactions. Three
approaches:

Evidence for the concertedness of bond making and
breaking

Symmetry-Allowed and Symmetry-Forbidden
Reactions —

[1 The Woodward-Hoffmann Rules-Class by Class
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[1 The generalised Woodward-Hoffmann Rule
Explanations for Woodward-Hoffmann Rules
[1 The Aromatic Transition structures [Huckel and
Mobius]
[1 Frontier Orbitals
[1 Correlation Diagrams, FMO and PMO approach

o Molecular orbital and symmetry, Frontier orbital of
ethylene, 1,3-butadiene, 1,3,5-hexatriene and allyl

system

2 UNIT-II: Pericyclic reactions

o Cycloaddition reactions: Supra and antra facial
additions, 4n and 4n+2 systems, 2+2 additions of
ketenes. Diels-Alder reactions, 1, 3-Dipolar
cycloaddition and cheletropic reactions, ene reaction,
retro-Diels-Alder reaction, regioselectivity,
periselectivity, torquoselectivity, site selectivity and
effect of substituents in Diels-Alder reactions.
Other Cycloaddition Reactions- [4+6] Cycloadditions,
Ketene Cycloaddition, Allene Cycloadditions,
Carbene Cycloaddition, Epoxidation and Related 01 15
Cycloadditions.

o Electrocyclic reactions: Conrotatory and disrotatary
motions, 4nm and (4n+2)x electron and allyl systems.

o Sigmatropic rearrangements: H-shifts and C-shifts,
supra and antarafacial migrations, retention and
inversion of configurations. Cope (including oxy
Cope and aza-Cope) and Claisen rearrangements.
Formation of Vitamin D from 7-dehydrocholesterol,
synthesis of citral using pericyclic reaction,

conversion of Endiandric acid E to Endiandric acid A.
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3 UNIT-I1II: Stereochemistry-I

o Classification of point groups: Based on symmetry
elements with examples (nonmathematical treatment).

o Conformational analysis of medium rings: Eight to
ten membered rings and their unusual properties, I-
strain, transannular reactions.

o Stereochemistry of fused ring and bridged ring
compounds: Decalins, Hydrindanes,
Perhydroanthracenes, Steroids, and Bredt’s rule. 01 15

o Anancomeric systems, Effect of conformation on
reactivity of cyclohexane derivatives in the
following  reactions  (including  mechanism):
Electrophilic  addition,  Elimination,  Molecular
rearrangements, of cyclohexanones (with LiAIH4,
selectride and MPV reduction) and Oxidation of
cyclohexanols.

4 Unit-1V: Photochemistry

o Principles of photochemistry: Quantum vyield,
Electronic states and transitions, Selection rules,
modes of dissipation of energy (Jablonski diagram),
Electronic energy transfer: Photosensitization and
Quenching process.

o Photochemistry of carbonyl compounds: n—n*,
n—'n* transitions, Norrish- | and Norrish-11 cleavages,
Paterno-Buchi reaction. Photoreduction, calculation of
quantum  vyield, photochemistry  of  enones,
photochemical rearrangements of a, B-unsaturated
ketones and cyclohexadienones. Photo  Fries 01 15
rearrangement, Barton reaction.

o Photochemistry of olefins: cis-trans isomerizations,
Dimerization’s, Hydrogen abstraction, Addition and
Di- - methane rearrangement including aza-di- n -
methane. Photochemical Cross-Coupling of Alkenes,
Photodimerisation of alkenes.

o Photochemistry of arenes: 1,2-, 1,3- and 1,4-
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additions. Photocycloadditions of aromatic Rings.
o Singlet oxygen and photo-oxygenation reactions.
Photochemically  induced Radical  Reactions.

Chemiluminescence.

Total 04 60

Access to the Course

The course is available for all the students admitted for Second Year of 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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