Aromatics



Introduction

* Another category of organic compounds,
and quite a large category at that, is
one known as the aromatics.

* |n each of these compounds, the
common building block of the molecule
IS the benzene ring structure.
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Bonding and Resonance Structures for
Benzene
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Benzene

The term aromatic means that a
compound contains one or more benzene
rings.

A benzene ring is a structure that contains
a ring represented by equivalent
resonance structures.

Benzene is an important compound in
organic chemistry because of its
properties and the vast number of
compounds in which a benzene ring is an
integral part of the structure.



Benzene (continued)

Aromatic compounds are only slightly
water—soluble and most are carcinogenic
depending on exposure concentration and
time.

Benzene is a part of many compounds that
are in our everyday lives.

Aspirin is a common painkiller; saccharin is
an artificial sweetener as is aspartame.
Aspartame is commonly used in soft drinks
and diet drinks.

In each of these structures, the benzene
ring is an integral part of the structure.
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FIGURE 5.1
Bonding in the Benzene Ring

The lines between the carbon atoms represent o bonds of the benzene ring. In addition,
each carbon atom has one 2p orbital that contributes one electron to the 7 system. Overlap
of the six 2p orbitals that are maintained mutually parallel results in a delocalized system
that distributes the electrons over the entire carbon framework.
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This missing energy, called resonance
energy, is attributed to overlap of p—
orbitals.
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HNS X 2 Nomenclature
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©/ NO2 ©/ CHQCH3 ©/ Br

nitrobenzene ethylbenzene bromobenzene

Cl

1,2.4-trichlorobenzene 1,3,5-trichlorobenzene
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4-ethyl-2-fluoroaniline 3-ethyl-2-methylanisole
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Cl Cl Cl
Cl
Cl
o-dichlorobenzene m-dichlorobenzene p-dichlorobenzene
1,2-dichlorobenzene 1,3-dichlorobenzene 1,4-dichlorobenzene

phenyl group benzyl group
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Electrophilic Aromatic Substitution

E
F O =0
1. formation of the new o bond from a C=C in the
arene nucleophile
2. removal of the proton by breaking the C-H o

bond
3. reforming the C=C to restore the aromaticity
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of alkene

33

Reaction Reagents Electrophile Product Comments
NO, |,
Nitration HNO3 / HySOy4 NO5* E” formed by loss of water
from nitric acid
SO H
Sulfonation 12504 0r 8O3/ SO ¥ |Reversible (heat with aq.
H2SO4 3 acid)
| . _ _
Cl, / Fe or FeCls ot E™ formed by Lewis acid
removing CI
Halogenation
Br . _ _
Br> / Fe or FeBrs ar* E™ formed by Lewis acid
removing Br-
R + . .
R-CI / AICl3 R+ E™ formed by Lewis acid
removing CI
R +
- E™ formed by loss of water
Alkylation . + +
R-OA/H R @ from alcohol
R
c=C/H* R @’ E* formed by protonation
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H2S0a, 25 °C —NO;
HEE (%) MHE (%)

QM H|E} a2} QM HIE} o2}

HIE}- X|gfd T4 Q- 3 mi2f- Xk SEdAT
_|_
—N(CH3)3 2 87 11 —F 13 1 86
~NO, 7 91 2 —Cl 35 1 64
—~CO,H 22 76 2 —Br 43 1 56
—CN 17 81 2 —| 45 1 54
—CO,CH3 28 66 6 M-8l O} -X[gFd 2dalv|
—COCH;3 26 72 2 —CHg 63 3 34
—CHO 19 72 9 —OH 50 0 50
—NHCOCH3 19 2 79
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