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If the reaction is carried out under photochemical conditions, however, the excited state HOMO of a compound with two conjugated bonds is symmetric. (Recall that the ground-state HOMO and the excited-state HOMO have opposite symmetries.)
So (2E,4Z)-hexadiene will undergo disrotatory ring closure, resulting in the trans product, whereas (2E,4E)-hexadiene will undergo disrotatory ring closure and form the cis product.
We have seen that the ground-state HOMO of a compound with two conjugated double bonds is asymmetric, whereas the ground-state HOMO of a compound with three conjugated double bonds is symmetric. If we examine molecular orbital diagrams for compounds with four, five, six, and more conjugated double bonds, we can conclude that the ground-state HOMO of a compound with an even number of conjugated double bonds is asymmetric, whereas the ground-state HOMO of a compound with an odd number of conjugated double bonds is symmetric.
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The ring closure of (2E,4Z)-hexadiene forms cis-3,4-dimethylcyclobutene.
The compound undergoing ring closure has two conjugatedn-bonds. The
ground-state HOMO of a compound with two conjugated m-bonds is

asymmetric so ring closure is conrotatory. Conrotatory ring closure of
(2E,42)-hexadiene leads to the cis product.
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ilarly, conrotatory ring closure of (2E,4E)-hexadiene leads to the trans product.
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Therefore, from the number of conjugated double bonds in a
compound, we can immediately tell whether ring closure will be
conrotatory (an even number of conjugated double bonds) or
disrotatory (an odd number of conjugated double bonds) under thermal
conditions. However, if the reaction takes place under photochemical
conditions, everything is reversed since the ground state and excited-
state HOMOs have opposite symmetries; if the ground-state HOMO is
symmetric, the excited-state HOMO is asymmetric and vice versa.

Table(a):Woodward—Hoffmann Rules for Electrocyclic Reactions.

Number of Allowed mode
conjugated 77 bonds Reaction conditions of ring closure
Even number Thermal Conrotatory
Photochemical Disrotatory
Odd number Thermal Disrotatory
Photochemical Conrotatory
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Table (b): Configuration of products
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