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Course Objectives:  

• To acquire knowledge of natural product chemistry and heterocyclic chemistry. 

• To understand NMR spectroscopy and solve problems on structure elucidation. 

• To understand mechanism of name reaction and rearrangements. 

          
Expected Course Outcome: 

At the end of the course students will be able to: 

CO1. Recall and describe the fundamental concepts, definitions, structures, classifications, and basic reactions of heterocyclic compounds, 

principles of NMR spectroscopy, chemistry of natural products and important name reactions and rearrangements 

CO2. Explain the structural features and reactivity patterns of heterocyclic compounds; interpret the basic concepts of ¹H and ¹³C  NMR 

spectroscopy for simple organic molecules; describe the structural elucidation, synthesis, and chemical significance of selected natural 

products; and summarize the mechanisms and synthetic importance of selected organic name reactions and rearrangements. 

CO3. Apply the fundamental principles of heterocyclic chemistry, spectroscopic techniques, and the chemistry of natural products to analyze, 

interpret, and predict the structure, reactivity, and synthesis of organic compounds, including heterocycles, terpenes, alkaloids, vitamins, 

and key rearrangements used in pharmaceutical and industrial applications. 

CO4. Analyse the structural features, reactivity patterns, reaction mechanism and deduce the structure using spectroscopic techniq ues (¹H 

NMR, ¹³C NMR) of heterocyclic and natural organic compounds. 

 

Learning Outcome: 
At the end of the course students will be able: 
LO1: Recall and describe the basic concepts, structures, reactions, and principles of heterocyclic chemistry, NMR spectroscopy, na tural products, 

and key name reactions. 



 
 
 
  

LO2: Explain the structural features, reactivity patterns, NMR concepts, and chemical significance of heterocycles, natural products, and important 

rearrangements. 

LO3: Apply concepts of heterocyclic chemistry, spectroscopy, and natural product chemistry to interpret structures, predict reactions, and design 

simple synthetic routes. 

LO4: Analyze reaction mechanisms and deduce the structures of heterocyclic and natural organic compounds using ¹H and ¹³C NMR data . 



Month 
Lectures 
From 

Lectures                 
To 

No. of 
lectures 
allotted 

Topic, Subtopic to be covered 
Exercise/Assig
nment 

ICT Tools  
Referenc
e books 

 
Decemb
er 

 
01-12-2025 

 
23-12-2025 

 
03 

1. Chemistry of Heterocyclic 
compounds: Definition of heterocyclic 

compounds: Organic compounds 
containing oxygen, sulphur, nitrogen. 
Classification with examples for three, 
four, five and six membered 
heterocycles. Structure, resonance, 
stability and industrial source of furan, 
pyrrole, thiophene and pyridine.  

 

Smart 
board, Power point 
presentation, Google 
classroom. 

[1-5] 

January 02-01-2026 31-01-2026 03 

1. Chemistry of Heterocyclic 
compounds: Preparation of furan, 
pyrrole and thiophene using Paal Knorr 
Synthesis. Reactivity of furan, pyrrole 
and thiophene: Electrophilic substitution 

at 2/5 position. (Nitration, Friedel-Crafts 
acylation, Sulphonation, Halogenation).  

ISA I: 
Assignment 

Smart 
board, Power point 
presentation, Google 
classroom, Google quiz 

[1-5] 

Februar
y 

01-02-2026 28-02-2026  04 

1. Chemistry of Heterocyclic 
compounds: Reactivity of furan, pyrrole 
and thiophene: Electrophilic substitution 
at 2/5 position. (Nitration, Friedel-Crafts 
acylation, Sulphonation, Halogenation). 
Preparation of pyridine using Hantzsch 
synthesis. Reactivity of pyridine: Basicity 
order of pyrrole, pyridine and piperidine. 
Electrophilic substitution at 3 position. 
Nucleophilic substitution at 2/4 position.   

ISA II: Written 
test  

Smart 
board, Power point 
presentation, Google 
classroom, Google quiz 

[1-5] 

March 01-03-2026 31-03-2026 05 

1. Chemistry of Heterocyclic 

compounds: Definition of bicyclic 
heterocycles with examples. Structure, 
resonance, stability and industrial source 
of indole, quinoline, isoquinoline. 
Preparation of indole using Fischer 

ISA III: Quiz 

Smart 
board, Power point 
presentation, Google 
classroom 

[1-5] 
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* Assessment Rubrics 

Component Max Marks 

ISA  15 

Semester End Exam 60 

Practical  25 

Total 100 

 

indole synthesis. Reactivity of Indole: 
Electrophilic substitution at 3 position. 
Skraup synthesis of quinoline and 
Bischler Napieralski synthesis of 
isoquinoline. Electrophilic substitution at 
5 and 8 positions.  


