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What is Heterocylic Chemistry?
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• Heterocyclic chemistry is the branch of organic

chemistry dealing with the synthesis, properties and

applications of heterocycles.

• Heterocycles are cyclic compounds containing atleast

two different ring atoms (commonly carbon and a

heteroatom).

• Although diverse heterocycles that incorporate many

different elements (e.g, N, О, S, В, Al, Si, P, Sn, As, Cu)

into cyclic structures are known, in this unit, we shall

limit ourselves to the more common 3-6 membered

systems in which the heteroatom is N, О or S.



Non-aromatic Heterocyles
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• Heterocycles are conveniently grouped into two classes,

nonaromatic and aromatic.

• Nonaromatic heterocycles comprise of saturated ring

systems with one or more heteroatoms in the ring

alongside other ring systems that are not aromatic.

• The saturated heterocycles with one heteroatom are

illustrated below:



Non-aromatic Heterocyles
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• The saturated heterocycles with more than one

heteroatom are illustrated below:

• It should now be clear that the different combinations of

heteroatoms in a ring can yield a diversity of

heterocycles unrivalled by no other single class of

compounds.



Aromatic Heterocyles
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• Recall the requirements of aromaticity:

 A cyclic system with continuous movement of

electrons.

 A system with a p-orbital on every atom in the ring.

 A system that is planar.

 A system possessing (4n+2) p electrons (n is any

integer).

• From the quentissential aromatic carbocyle, benzene, an

aromatic heterocycle can be derived by replacing a CH

unit or substituting a double bond with a heteroatom.



Aromatic Heterocyles
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• A rich diversity of aromatic heterocycles can be

generated with one or more heteroatoms as illustrated

below:

• FACT: A cursory analysis of all organic compounds

reveals that atleast two thirds of organic compounds are

heterocyclic in nature.

• That most pharmaceuticals are heterocycles further

underscores the importance of heterocyclic chemistry.



Biologically Active Heterocyles

7

• Note that the rich diversity of heterocycles has

heteroatoms with lone pairs of electrons through which

it can coordinate to the receptors in biological systems.

It is therefore not surprising to find many biologically

active heterocycles.

• Indeed, a majority of the pharmaceutical drugs are

heterocyclic compounds.

• For instance, since cimetidine inhibits stomach acid

production, it is used in the treatment of heartburn and

peptic ulcers.



Heterocycles in Biological Systems
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• Some of these heterocycles also play a significant role in

biological systems.

• Imidazole residues are side chains of the amino acid histidine

present in many proteins and enzymes.

• These imidazole-based histidine residues play a vital role in

buffering. Decarboxylation of histidine also provides

histamine, a component of the toxin that causes allergy.
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Heterocycles in Genes
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• Recall that nucleic acids, the storehouse of the genetic code,

comprise of bases whose specific sequence along the strand

determines the genetic make up of a species.
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• Heterocyclic chemistry is thus important in understanding life

processes and the solutions commonly devised to address

dysfunctions in these system, when they occur.


