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Beckmann rearrangement 
 
The Beckmann rearrangement  is a rearrangement of an oxime functional 

group to substituted amides. The rearrangement has also been 

successfully performed on haloimines and nitrones. Cyclic oximes and 

haloimines yield lactams.This reaction has been named after the German 

chemist Ernst Otto Beckmann. 

The Beckmann rearrangement is often catalyzed by acid, however other 

reagents have been known to promote the rearrangement. These 

include tosylchloride, thionylchloride, phosphorus pentachloride, phosphors 

pentoxide among others. 

 

 

 

Reaction Mechanism 

The most common reaction mechanism of the Beckmann rearrangement 

consists generally of an alkyl migration anti-periplanar to the expulsion of a 

leaving group to form a nitrilium ion. This is followed by solvolysis to 

an imidate and then tautomerization to the amide. 

https://en.wikipedia.org/wiki/Rearrangement_reaction
https://en.wikipedia.org/wiki/Oxime
https://en.wikipedia.org/wiki/Amide
https://en.wikipedia.org/wiki/Nitrone
https://en.wikipedia.org/wiki/Lactam
https://en.wikipedia.org/wiki/Ernst_Otto_Beckmann
https://en.wikipedia.org/wiki/Tosyl_chloride
https://en.wikipedia.org/wiki/Thionyl_chloride
https://en.wikipedia.org/wiki/Phosphorus_pentachloride
https://en.wikipedia.org/wiki/Phosphorus_pentoxide
https://en.wikipedia.org/wiki/Phosphorus_pentoxide
https://en.wikipedia.org/wiki/Reaction_mechanism
https://en.wikipedia.org/wiki/Alkyl
https://en.wikipedia.org/wiki/Nitrilium_ion
https://en.wikipedia.org/wiki/Solvolysis
https://en.wikipedia.org/wiki/Imidate
https://en.wikipedia.org/wiki/Tautomerization


 

 
                             Mechanism of Beckmann Rearrangement 
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The rearrangement occurs stereospecifically for ketoximes and N-chloro/N-

fluoro imines, with the migrating group being anti-periplanar to the leaving 

group on the nitrogen. An industrial synthesis of paracetamol developed 

by Hoechst–Celanese involves the conversion of a methyl ketone to an 

acetanilide via a Beckmann rearrangement. 

 

Hofmann rearrangement  

The Hofmann rearrangement is the  reaction which involves the conversion  

of a primary amide to a primary amine with one fewer carbon atom, This 

reaction is also sometimes called the Hofmann degradation, and should not 

be confused with the Hofmann elimination. The reaction is named after its 

discoverer a German chemist – August Wilhelm von Hofmann.  

 

Reaction 

 

Primary amide                                  Isocyanate                                        Primary amine 
 

 

Mechanism 

The reaction of bromine with sodium hydroxide forms sodium hypobromite , 

which transforms the primary amide into an intermediate isocyanate. The 

formation of an intermediate nitrene is not possible because it implies also 

the formation of a hydroxamic acid as a byproduct, which has never been 

observed. The intermediate isocyanate is hydrolyzed to a primary amine, 

giving off carbon dioxide.  
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Mechanism involves the following steps 

1. Base abstracts an acidic N-H proton, yielding an anion. 

2. The anion reacts with bromine in an α-substitution reaction to give 

an N-bromoamide. 

3. Base abstraction of the remaining amide proton gives a bromoamide 

anion. 

4. The bromoamide anion rearranges as the R group attached to the 

carbonyl carbon migrates to nitrogen at the same time the bromide 

ion leaves, giving an isocyanate. 

5. The isocyanate adds water in a nucleophilic addition step to yield 

a carbamic acid ( urethane). 

6. The carbamic acid spontaneously loses CO2, yielding the amine 

product. 
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Applications 

a. Aliphatic & aromatic amides are converted into aliphatic and aromatic 

amines, respectively 

b. In the preparations of anthranilic acid from phthalimide 

c. Nicotinic acid is converted into 3-Aminopyridine 

d. The symmetrical structure of α-phenyl propanamide does not change 

after Hofmann reaction. 
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