Molecular orbital
and valence-bond theory

Bonding in benzene

Conjugation in n-Systems:
Valence-Bond Benzene




Conjugation in t-Systems:
Valence-Bond Benzene
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Conjugation in n-Systems:
Valence-Bond Benzene




Resonance energy of benzene

Cyclohexatriene
(hypothetical)
Resonance
energy of
benzene + 3H,
Benzene \_
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Cyclohexane

Failure of the qualitative VB model

* Benzene is stable

» Cyclobutadiene is unstable
— Why should this be so??




Conjugation in t-Systems:
Molecular Orbitals of Benzene
| and Hexatriene
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Conjugation in 7-Systems:
Molecular Orbitals of Benzene
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bonding molecular orbitals
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Conjugation in 7-Systems:
Molecular Orbitals of Cyclobutadiene
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Conjugation in n-Systems:
Benzene and Huckel's Rule
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Six uncombined S, electron configuration
2p orbitals, each N, T2 T3 of benzene, all six
with one electron S A electrons are in pi
bonding MOs
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Frost circles for 4-, 5-,
and 6-membered rings
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Origin of the 4n+2
mm-electrons in pyridine

This orbital is perpendicular
to the six 2p orbitals of
) S — the pi system,
N @
A% '/ ) This electron pair is not a part
— of the 4n + 2 pi electrons.
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Pyridine




Origin of the 4n+2 Tr-electrons
in furan and pyrrole

This electron pair is a part This electron pair is a part
of the 4n + 2 pi electrons. of the 4n + 2 pi electrons.

This electron pair
is not a part of the
4n + 2 pi electrons.
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Furan Pyrrole

Compare geometries:
pyrrole and pyrrolidine
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