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It is a chemical reaction of 2-aminobenzaldehydes with ketones to form quinoline derivatives. It is named after German
chemist Paul Friedländer (1857–1923).



Two viable reaction mechanisms exist for this reaction. In the first mechanism 2-amino substituted carbonyl
compound 1 and carbonyl compound 2 react in a rate-limiting step to aldol adduct 3. This intermediate loses water in
an elimination reaction to unsaturated carbonyl compound 4 and then loses water again in imine formation to
quinoline 7. In the second mechanism the first step is Schiff base formation to 5 followed by Aldol reaction to 6 and
elimination to 7.



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 (1859–1921) in 1886.



The reaction is a type of electrophilic aromatic
substitution accompanied by elimination of water. A
1964 study found that with certain reaction
conditions formation of a 4-hydroxyquinoline is a
competing reaction. For instance, 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.

Formation of α-hydroxyquinolines from β-ketoesters and
arylamines above 100°. The intermediate anilide undergoes
cyclization by dehydration with concentrated sulfuric acid:



DOEBNER-MILLER SYNTHESIS
The Doebner–Miller reaction is the organic reaction of an aniline with α,β-unsaturated carbonyl compounds to
form quinolines.

This reaction is also known as the Skraup-Doebner-Von Miller quinoline synthesis, and is named after the Czech
chemist Zdenko Hans Skraup (1850–1910), and the Germans Oscar Döbner (Doebner) (1850–1907) and Wilhelm von
Miller (1848–1899). When the α,β-unsaturated carbonyl compound is prepared in situ from two carbonyl compounds
(via an Aldol condensation), the reaction is known as the Beyer method for quinolines. The reaction is catalyzed
by Lewis acids such as tin tetrachloride and scandium(III) triflate and Brønsted acids such as p-toluenesulfonic
acid, perchloric acid, amberlite and iodine.



This is not due to the inductive effect, but
rather, due to solvation. The positive
charge of quinoline on the nitrogen is
harder to solvate due to steric repulsion of
the nearby ring, whereas in pyridine, the
small hydrogen atoms in place do not pose
a strong steric hindrance for the solvation
of the ion

since attack at these
position preserve the aromatic
sextet of the pyridine ring, while
attack ay 6 and 7 destroys the
aromatic sextet of ring..











The Bischler–Napieralski reaction is an intramolecular electrophilic aromatic substitution reaction that allows for
the cyclization of β-arylethylamides or β-arylethylcarbamates. It was first discovered in 1893 by August Bischler and
Bernard Napieralski, in affiliation with Basle Chemical Works and the University of Zurich. The reaction is most
notably used in the synthesis of dihydroisoquinolines, which can be subsequently oxidized to isoquinolines.

Bischler–Napieralski Reaction





The Pomeranz–Fritsch reaction, also named Pomeranz–Fritsch cyclization, is a name reaction in the organic
chemistry. It is named after Paul Fritsch (1859–1913) and Cäsar Pomeranz (1860–1926). 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. Various alkyl groups, e.g. methyl and ethyl groups, can be used as substituent R.

Pomeranz–Fritsch reaction









With H2/Pt decahydroderivative is formed
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Quinoline and isoquinoline undergo oxidative cleavage with
alkalian potassium permangnate to give pyridine-2,3-dicarboxylic
acid and pyridine-3,4-dicarboxylic acid respectively.

 However, pyridine-2,3-dicarboxylic acid is not stable and
undergoes decarboxylation to give nicotinic acid. Quinoline and
isoquinoline both form N-oxides when treated with hydrogen
peroxide in acetic acid or with organic peracids.


