
Heterocyclic Chemistry

CH-3-II

Benzopyridines

Qinoline and Isoquinoline



Introduction:
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Quinoline

Benzo[b]pyridine

Isoquinoline

Benzo[c]pyridine

N

Quinolizinium ion

Benzo[a]pyridinium

• Quinoline is high boiling liquid (b.p. 237°C) and smells like pyridine while

isoquinoline is a low melting solid (m.p. 26.5°C, b.p. 243°C).

• Both quinoline and isoquinoline are planar 10π-electron aromatic systems in which

all atoms are sp2 hybridized and contribute one electron each in orthogonal p-

orbitals for delocalization over the rings with resonance energies of 198 and 143

KJ/mol respectively.

• Basicity:

Quinoline and isoquinoline are weak bases but slightly more basic than pyridine

but less basic than anilines since the nitrogen in quinoline and isoquinoline is more

electronegative being sp2 hybridized compared to sp3 hybridized nitrogen of

anilines.



Resonance structures of Quinoline and isoquinoline



Bioactive of quinoline and isoquinoline



1) Quinolines from Aryl-Amines and 1,3 - Dicarbonyl Compounds

Anilines react with 1,3-dicarbonyl compounds to give intermediates which can be cyclised

with acid.

The Combes Synthesis

Synthesis of  Quinoline



Synthesis of  Quinoline

2) Quinolines from Aryl-Amines and α , β - Unsaturated Carbonyl Compounds

The Skraup Synthesis



3) Quinolines from ortho-Acyl-Arylamines and Carbonyl Compounds

Synthesis of  Quinoline

ortho - Acyl - arylamines react with ketones having an α - methylene to give 

quinolines.

The Friedländer Synthesis 



Synthesis of  Isoquinoline

1) Isoquinolines from Aryl-aldehydes and Aminoacetal

Aromatic aldehydes react with aminoacetal (2,2 - diethoxyethanamine) to generate imines 

that can be cyclised with acid to isoquinolines.

The Pomeranz - Fritsch Synthesis



2) Isoquinolines from 2-Aryl-Ethanamides or 2-Aryl-Ethamine-Imines

The amide or imine from reaction of  2-aryl-ethanamines with an acid derivative or

with an aldehyde, can be ring closed to a 3,4-dihydro- or 1,2,3,4- tetrahydroisoquinoline

respectively. Subsequent dehydrogenation can produce the aromatic heterocycle.

Synthesis of  Isoquinoline

The Bischler - Napieralski Synthesis



• The nitrogen of the quinoline and isoquinoline has deactivating effect on the ring

towards electrophilic substitution as in case of pyridine.

• Consequently electrophilic aromatic substitution occurs at the benzene ring at

positions 5 and 8.

Electrophilic substitution
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Electrophilic substitution
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Nucleophilic substitution 

Nucleophilic Substitution with ‘ Hydride ’ Transfer

Reactions of this type occur fastest at C-2 in quinoline and at C-1 in isoquinoline.

Alkylation and Arylation 

Amination



Nucleophilic Substitution with Displacement of Good Leaving Groups

Nucleophilic substitution 



Reduction of  Quinoline and Isoquinoline

Selective reduction of either the pyridine or the benzene rings in quinoline and 

isoquinoline can be achieved.


