
Course Outcomes: After completion of this course, student will be able to:

1 Advanced concepts of Pericyclic reactions

2 Molecular rearrangements, mechanism and their applications.

3 Recognise and comment on aromatic concept of organic compounds

4 Understand the concepts of Retro synthesis of bifunction molecules and Protection and 
deprotection of common functional groups.

Teaching and Examination Scheme

Theory 
Hours

Tutorial 
Hours

Practical 
Hours

ESE IA CSE Viva Term 
Work

5 0 2 50 30 20 25 25

Contents :
 Unit Topics Contact 

Hours

1 Pericyclic Reaction
Introduction, Types of pericyclic reaction, Aromaticity in context of 
pericyclic reaction, Woodward-Hoffmann rules and pericyclic 
reactions, Conservation of molecular orbital symmetry, symmetry 
characteristics of molecular orbitals, correlation diagram of 
electrocyclic reaction,, Correlation diagram and FMO method of 
cycloaddition reaction, orbital symmetry in cycloaddition reaction 
(Correlation diagram), Frontier molecular orbital method, Cope and 
Claisen Rearrangement, Examples based on electrocylic, 
sigmatropic and cycloaddition reactions.
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References:
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Contents :
 Unit Topics Contact 

Hours

2 Molecular Rearrangements
Wagner-Meerwein, pinacol and benzilic acid rearrangements in 
acyclic and cyclic organic molecules (substituted cyclohexane and 
decalin), migrating aptitude and their stereochemical outcome, 
rearrangement involving diazomethane (Wolff and Demjanov 
rearrangement), Stevens, Sommelet and Wittig rearrangements, 
Favorskii rearrangement in acyclic and cyclic a-halo ketones, Fries 
Rearrangement, McLafferty rearrangement, Hoffman, Curtius, 
Schmidt and Lossen rearrangements and its key reaction 
intermediates, Beckmann rearrangement and its stereochemistry, 
Baeyer–Villiger rearrangement in cyclic and acyclic ketones and 
migratory aptitude of alkyl and aryl groups, Dakin reaction in 
conversion of benzaldehyde to phenol and salicylaldehyde to 
catechol

20

3 Retrosynthetic Analysis
Disconnection approach towards synthesis of bifunctional 
molecules (both cyclic and acyclic): concepts of synthons, synthetic 
equivalents (ethyl acetoacetate, ethyl cyano acetate and diethyl 
malonate as examples). Functional group interconversion 
(FGI).Protection and deprotection of common functional groups (-
OH, carbonyl, -NH2, -CO2H) in synthetic route.

12

4 Aromaticity
Aromaticity and anti-aromaticity, Hückel’s rule, y-aromaticity, 
homo-aromaticity, neutral and charged aromatic systems (3, 4, 5, 
and 7- membered ring systems), annulenes and fused rings systems, 
heteroannulenes

8

Total Hours 60

Suggested List of Experiments:

Contents :
 Unit Topics Contact 

Hours

1 Experiments
Experiment - 1, Experiment - 2, Experiment - 3, Experiment - 4, 
Experiment - 5, Experiment - 6, Experiment - 7, Experiment - 8, 
Experiment - 9, Experiment - 10

Total Hours



Supplementary Resources:

1 http://www.organic-chemistry.org/reactions.htm

2 http://www.organic-chemistry.org/books/

3 https://www.youtube.com/watch?v=Z_GWBW_GVGA

4 https://www.youtube.com/results?search_query=organic+rearrangements

5  http://www.nptel.ac.in/courses/104103069/#

6  http://ocw.mit.edu/courses/chemistry/

7 http://vlab.amrita.edu/index.php?sub=2

8 http://www.vlab.co.in/ba_labs_all.php?id=9

Instructional Method:

1 The course delivery method will depend upon the requirement of content and need of 
students. The teacher in addition to conventional teaching method by black board, may also 
use any of tools such as demonstration, role play, Quiz, brainstorming, MOOCs etc.

2 The internal evaluation will be done on the basis of continuous evaluation of students in the 
laboratory and class-room.

3 Practical examination will be conducted at the end of semester for evaluation of 
performance of students in laboratory.

4 Students will use supplementary resources such as online videos, NPTEL videos, e-
courses, Virtual Laboratory.

5 Use of hazardous/toxic chemicals should be avoided as far as possible in laboratory.

6 All students in the laboratory must wear safety goggles and lab coats during lab session.

Suggested Theory Distribution:

The suggested theory distribution as per Bloom’s taxonomy is as follows. This distribution 
serves as guidelines for teachers and students to achieve effective teaching-learning process

Distribution of Theory for course delivery and evaluation

Remember / 
Knowledge

Understand Apply Analyze Evaluate Higher order 
Thinking

10.00 20.00 25.00 25.00 10.00 10.00
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