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Types of Pericyclic Reactions 
 
Pericyclic reaction is the type of organic reaction wherein the transition 

state of the molecule has a cyclic geometry, the reaction progresses in 

a concerted fashion, and the bond orbitals involved in the reaction overlap 

in a continuous cycle at the transition state. 

Pericyclic reactions, differ from ionic or free radical reactions in a number of 

respects.  Main characteristics of these reactions, are as below 

      1. They are relatively unaffected by solvent changes, the presence of 

radical initiators or scavenging reagents, or by electrophilic or nucleophilic 

catalysts. 

      2. They proceed by a simultaneous (concerted) series of bond breaking 

and bond making events in a single kinetic step, often with high 

stereospecificity. 

      3. In agreement with 1 & 2, no ionic, free radical or other discernible 

intermediates lie on the reaction path. 

 

 

 

https://en.wikipedia.org/wiki/Organic_reaction
https://en.wikipedia.org/wiki/Transition_state
https://en.wikipedia.org/wiki/Transition_state
https://en.wikipedia.org/wiki/Concerted_reaction
https://en.wikipedia.org/wiki/Localized_molecular_orbitals
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Above three examples of a pericycle reactions 

 

The four principle classes of pericyclic reactions are termed: 

 Cycloaddition, Electrocyclic, Sigmatropic, and Ene Reactions.  

 

 Cycloaddition Reaction: 

A concerted combination of two π-electron systems to form a ring of atoms 

having two new σ bonds and two fewer π bonds is called a cycloaddition 

reaction. The number of participating π-electrons in each component is 

given in brackets preceding the name, and the reorganization of electrons 
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may be depicted by a cycle of curved arrows - each representing the 

movement of a pair of electrons. 

The most common cycloaddition reaction is the [4π+2π] cyclization known 

as the Diels-Alder reaction. In Diels-Alder terminology the two reactants are 

referred to as the diene and the dienophile. The following diagram shows 

two examples of [4π+2π] cycloaddition, and in the second equation a 

subsequent light induced [2π+2π] cycloaddition. 

 

 

Cycloaddition reaction is highly spectrospecific in nature, which is evident 

from the given example. The acetoxy substituents on the diene have 

identical E-configurations, and they remain cis to each other in the cyclic 

adduct. Likewise, the ester substituents on the dienophile have a trans-

configuration which is maintained in the adduct. The reactants in the 

second equation are both monocyclic, so the cycloaddition adduct has 

three rings. The orientation of the quinone six-membered ring with respect 

to the bicycloheptane system (colored blue) is endo, which means it is 

oriented cis to the longest or more unsaturated bridge. The alternative 

configuration is called exo. 

 

https://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/react1.htm#rx4b
https://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/addene2.htm#dien3
https://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/addene2.htm#dien3c
https://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/addene2.htm#dien3c
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Since the dienophile (quinone) has two activated double bonds, a second 

cycloaddition reaction is possible, provided sufficient diene is supplied. The 

second cycloaddition is slower than the first, so the monoadduct shown 

here is easily prepared in good yield. Although this [4+2] product is stable 

to further heating, it undergoes a [2+2] cycloaddition when exposed to 

sunlight. Note the loss of two carbon-carbon π-bonds and the formation of 

two σ-bonds (colored red) in this transformation. Also note that the pi-

subscript is often omitted from the [m+n] notation for the majority of 

cycloadditions involving π-electron systems. 

 


