Quinoline and isoquinoline

The Combes quinoline synthesisIt involves the condensation of unsubstituted anilines (1) with β-diketones (2) to form substituted quinolines (4) after an acid-catalyzed ring closure of an intermediate Schiff base (3).
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1- Skraup reaction
The Skraup synthesis is a chemical reaction used to synthesize quinolines. Skraup reaction, aniline is heated with sulfuric acid, glycerol, and an oxidizing agent such as nitrobenzene to yield quinoline.
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2- Friedländer synthesis
The Friedländer synthesis is a chemical reaction of 2-aminobenzaldehydes ketones with  to form quinoline derivatives. It is named after German chemist Paul Friedländer.
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3- Knorr quinoline synthesis
The Knorr quinoline synthesis is an intramolecular organic reaction converting a β-ketoanilide to a 2-hydroxyquinoline using sulfuric acid. This reaction was first described by Ludwig Knorr.
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The reaction is a type of electrophilic aromatic substitution accompanied by elimination of water. The compound benzoylacetanilide (1) forms the 2-hydroxyquinoline (2) in a large excess of polyphosphoric acid (PPA) but 4-hydroxyquinoline 3 when the amount of PPA is small. A reaction mechanism identified a N,O-dicationic intermediate A with excess acid capable of ring-closing and a monocationic intermediate B which fragments to aniline and (ultimately to) acetophenone. Aniline reacts with another equivalent of benzoylacetanilide before forming the 4-hydroxyquinoline.
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Isoquinoline
Pomeranz–Fritsch reaction
The Pomeranz–Fritsch reaction, also named Pomeranz–Fritsch cyclization, is a named reaction in organic chemistry. In general it is a synthesis of isoquinoline.

The reaction below shows the acid-promoted synthesis of isoquinoline from benzaldehyde and a 2,2-dialkoxyethylamine.[5]
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Reaction mechanism
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