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Classification Sub-Class
Heterocyclic system Classes of heterocyclic systems including 

small hetrocyclic rings (epoxides) 
  general structures and nomenclature  
  properties
  Occurrence in nature and in medicinal 

products
  
Five-membered ring 
heterocyclic compounds 

pyrrole, benzo[b]pyrrole (Indole) 

  furan 
  thiophen
  
Source of Five-membered ring 
heterocyclic compounds 

pyrrole 

  furan
  thiophen
    
Electrophilic substitution 
(Reactivity and orientation) 

pyrrole, 

  furan
  thiophen
  
Six-membered ring 
heterocyclic compounds 

Structure, source and basicity of pyridine  

  reactions of pyridine
  benzopyridines ( Quinoline and 

isoquinoline) 
  
Saturated five-membered 
heterocyclic rings.with one 
heteroatom 

pyrrolidine  

  tetrahydrofuran
  tetrahydrothiophen
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 A large number of heterocyclic compounds, both synthetic and natural, are
pharmacologically active and are in clinical use.

 Several heterocyclic compounds have applications in agriculture as insecticides,
fungicides, herbicides, pesticides etc.

 They also find applications as sensitizers, developers, antioxidants, copolymers etc.
 They are used as vehicles in the synthesis of other organic compounds.
 Chlorophyll-photosynthesizing and hemoglobin-oxygen transporting pigments are

also heterocyclic compounds.

Importance of heterocyclic compounds:

 Heterocyclic compounds include many of the biochemical material essential to
life. For example, nucleic acids, the chemical substances that carry the genetic
information controlling inheritance, consist of long chains of heterocyclic units
held together  ( DNA is composed of heterocyclic bases-pyrimidines and purines).

 Many naturally occurring pigments, vitamins, and antibiotics are heterocyclic
compounds.
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 Because the biological properties of heterocycles in general make them one of the
prime interests of the pharmaceutical and biotechnology industries.

 A selection of just six biologically active pyridine or piperidine derivatives.
It includes four natural products (nicotine, pyridoxine, cocaine and morphine) and
two synthetic compounds (nifedipine and paraquat).
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