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The Theories:
Three theories are commonly used to explain and predict pencyclic
reactions. We will only concern ourselves with two of these theories.

1) Fukui: Frontier Molecular Orbital Interactions
B Much easier to use than the onginal orbital symmetry arguments
B HOMO/LUMO interactions

2) Dewar-Zimmerman: Aromatic Transition States

B The easiest to apply for all reaction types, but it is not as easy to
understand why it it valid

B Aromatic or antlaromatic transition states

3) Woodward-Hoffmann: Conservation of Orbital Symmetry
B First theory to explain and predict the outcome of many reactions

B Correlation diagrams
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Cn the three methods:

“There are several ways of applying the orbital-symmetry pninciple to cydoaddition
reactions, three of which are used more frequently than others. Of these three, we will
discuss two: the frontier-orbital method and the Mdbius-Hickel method. The third, called

the correlation diagram method, is less convenient to apply than the other two."
Jemy March in "Advanced Organic Chenustry”
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ook back again:
The H; Molecule (againl!l)
L et's combine two hydrogen atoms to form the hydrogen molecule.

Mathematically, linear combinations of the 2 atomic 1s states create
two new orbitals, one i1s bonding, and one antibonding:

B Rule one: A linear combination of n atomic states will create n MOs.

(i) o Gantona
— | o+ (antibonding)
I ',

AE ¢
2| (D)1 — — 15 ()
W1 w2
AE "
:
' . o (bonding)
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bonding

There are no nodal planes in the most stable bonding MO. With each higher MO, one additional nodal plane is ¢

The more nodes, the higher the orbital energy.
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LI )2 M (Electrocyclic Reaction)
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