Chapter 21: Benzene and the Concept of Aromaticity
Lecture Outline

I The Structure of Benzene

A. Introductory information
1. Benzene (MP = 6°; BP = BO") was first isolated by Michael Faraday
in 1825
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1. If we treat bromobenzene under the same conditions, we get s

three isomeric dibromobenzenes. |
2 So how do we put this together with the fact that carbon is

tetravalent?

C. First Theory: Kekulé Model
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2, Advantages: all C-C and C-H bonds are equivalent
3. Disadvantages: carbon is tetravalent, not trivalent.
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; ey This definitely explained the experimental results but was still
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contested for years - remember that this was proposed before
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electrons were even thought of!
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B. It also didn’t account for the unusual stability of benzene.

SEWA‘ri’d Theory: Molecular-Or tal Model
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2. Two sp* orbitals will overlap to form the C-C bonds, one sp®
orbital will form the c-H ond
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4, Each carbon contains a 2p orbital that's perpendicular -
put these together to form I-bonding orbitals.
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B. Disadvantages: If both M3 are used, that means thas—
= there's some sort of node -— how does that work?

We can

v ﬁﬂﬂr“f’ ?’EE.S

E. Third Theory: Resonance Walence-ﬁnnd] Model

2, We can estimate the resong nce energy of benzene by comparing
A, the heats of hydrogenation of cyclohexene and benzene,
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3. What if we found the dH for a hypothetical molecule: 1,3,5-
cyclohexatriene? AW = 3y 17,7 Fy/mo |
dH (cyclohexatriene) = — 359 EXfmel
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5. Figure 21.5 explains what we just discussed. i _

1. The Concept of Aromaticity b | _
A If valence bond theory said that benzene has to have alternatigg single
and double bonds, does that mean that cyclobutadiene and

cyclooctatetraene are aromatic ﬁlr:'np-:: unds?
1. he answerls A,
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1. This is known as Hiickel's rule alectrons where n is a
sitive integer.
= In ord e:::::r a compound to be aromatic, it must meet the following
criteria:
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