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Claisen rearrangement 
 
 Claisen Rearrangement is a [3,3]-sigmatropic rearrangement in which an 

allyl vinyl ether is converted thermally to an unsaturated carbonyl 

compound.  Claisen rearrangement is the first recorded example of a [3,3]-

sigmatropic rearrangement  discovered by Rainer Ludwig Claisen in 1912. 

 

 

The aromatic Claisen Rearrangement is accompanied by a rearomatization 

 

 

Mechanism: 

 The Claisen rearrangement is an exothermic, concerted (bond cleavage 

and recombination) pericyclic reaction. Woodward–Hoffmann rules show a 

suprafacial, stereospecific reaction pathway. The kinetics are of the first 

order and the whole transformation proceeds through a highly ordered 

cyclic transition state and is intramolecular. Crossover 

experiments eliminate the possibility of the rearrangement occurring via an 
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intermolecular reaction mechanism and are consistent with an 

intramolecular process.  

There are substantial solvent effects observed in the Claisen 

rearrangement, where polar solvents tend to accelerate the reaction to a 

greater extent. Hydrogen-bonding solvents gave the highest rate constants. 

For example, ethanol/water solvent mixtures give rate constants 10-fold 

higher than sulfolane. Trivalent organoaluminium reagents, such 

as trimethylaluminium, have been shown to accelerate this reaction.  

 

 

 

Aromatic Claisen rearrangement:- 

The first reported Claisen rearrangement is the [3,3]-sigmatropic 

rearrangement of an allyl phenyl ether to intermediate 1, which 

quickly tautomerizes to an ortho-substituted phenol. 

 

 

Meta-substitution affects the regioselectivity of this rearrangement. For 

example, electron withdrawing groups (such as bromide) at the meta-
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position direct the rearrangement to the ortho-position (71% ortho product), 

while electron donating groups (such as methoxy), direct rearrangement to 

the para-position (69% para product). Additionally, presence 

of ortho substituents exclusively leads to para-substituted rearrangement 

products (tandem Claisen and Cope rearrangement).  

 

The reaction proceeds preferably via a chair transition state. Chiral, 

enantiomerically enriched starting materials give products of high optical 

purity. 

 

 

The aromatic Claisen Rearrangement is followed by a rearomatization: 
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When the ortho-position is substituted, rearomatization cannot take place. 

The allyl group must first undergo a Cope Rearrangement to the para-

position before tautomerization is possible. 
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