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Pericyclic reaction: 

• Concerted (This means that all the electron reorganization takes place in a
single step. Therefore, there is one transition state and no intermediate)

• cyclic transition state of breaking and forming bonds

• no electrophiles, nucleophiles, or radicals

• very stereospecific

• energy supplied by heat, Δ, thermolysis or pyrolysis or light, hν, photolysis

• In general, not catalyzed by Lewis acid

A pericyclic reaction is a reaction in which bondsare formed or broken at the termini of one or 
moreconjugated π  systems

The configuration of the product formed in a pericyclic reaction depends on:
✓ The configuration of the reactant 
✓ The number of conjugated double bonds or pairs of electrons in the reacting system
✓ The reaction condition i.e whether the reaction is a thermal reaction or a photochemical reaction
.





Classes of Pericyclic Reactions

There are four major classes of pericyclic reactions:
• Electrocyclic reactions (ring openings or ring closings),
• Cycloadditions
• Sigmatropic rearrangements and
• Cheletropic reactions.



A striking feature of thermal electrocyclic reactions that proceed by concerted mechanisms is their high 
degree of stereospecificity. Thus when cis-3,4-dimethylcyclobutene is heated, it affords only one of the 
three possible cis-trans isomers of 2,4-hexadiene, namely, cis,trans-2,4-hexadiene:

An electrocyclic ring-opening reaction is a reaction in which a σ bond of a cyclic
reactant is cleaved to form a conjugated product with one more π bond.

An electrocyclic ring closure is an intramolecular reaction that forms a cyclic product
containing one more σ bond and one fewer π bond than the reactant.

Electrocyclic reaction:













• The orbital symmetry also determines the mode of rotation 

Orbitals having m symmetry always give disrotatory motion and having C2 symmetry gives conrotatory
motion.























Allyl carbanion is also a 4n π conjugated system……





This compound and its derivative is considered as 4n π conjugated system







Under thermal condition:



Under photochemical condition:



Solve the following problems…..

1.

2.

3.



4.

5.

Hints:


