Chemical Bonding Theory

An explanation for observed chemical and
spectroscopic behavior

Items to explain

1. Polarity of bonds 3. UV spectroscopy

¢ IR spectroscopy « Alkanes don’t absorb
NMR chemical shifts well
2. Electrochemistry « Conjugation increases
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Benzene (178 nm) vs.
2,4-hexadiene (240
nm)

Oxidation and
reduction potentials
lower with
conjugation

Conjugation

e Conjugated bonds: p atomic orbitals form a
continuous system

« Isolated bonds: p atomic orbitals do not form a
continuous system

Butadiene {conjugated) 1,4-Pentadien (isolated)

Conjugation and UV/VIS Spectroscopy

LUMO ¢ UV/VIS measures
“HOMO-LUMO gap”
 Conjugation lowers
energy gap between
HOMO HOMO and LUMO
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Conjugation in w-Systems:
Butadiene
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Conjugation in t-Systems:
Pentadienyl
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Conjugation in w-Systems:
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