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Diels-Alder reaction is the best known [4 + 2]

cycloaddition reaction. This reaction is

thermally allowed reaction. Diels-Alder reaction

is photochemically forbidden. Since Diels-Alder

reaction is the most common [4 + 2]

cycloaddition reaction, let us first discuss the

general description of this reaction.

Diels-Alder reactions occur between a

conjugated diene and an alkene (or alkyne),

usually called the dienophile.
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The diene component of the Diels-Alder reaction can be open-

chain or cyclic but it must have s-cis onformation. Butadiene

normally prefers the s-trans conformation with the two double

bonds as far away from each other as possible for steric reasons.

The barrier to rotation about the central σ bond is small (about 30

kJ/mole at 25°C) and rotation to the less favourable but reactive s-

cis conformation is rapid.

This explains why dienes such as

those given on right side will not

serve as dienes in the Diels-Alder
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The most common dienophiles are the electron-poor alkenes

and alkynes. Since electron-poor alkenes and alkynes are

prone to react with a diene, these are called dienophiles (lover

of dienes). Thus the simple alkenes and alkynes such as

ethylene and acetylene are not good dienophiles. A good

dienophile generally has one or more electron-withdrawing

groups pulling electron density away from the π bond.

Dienophiles that do undergo the Diels-Alder reaction include

conjugated carbonyl compounds, nitro compounds, nitriles,

sulphones, arylalkenes, arylalkynes, vinyl ethers, vinyl esters,

haloalkenes and dienes.
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Hypothetical Transition state involved in the mechanism

(Rxn between butadiene and alkene)
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