11.8 Aromatic Compounds

In 1825, Michael Faraday
isolated a hydrocarbon called
benzene, which consists of a
six-carbon ring with alternating
double bonds and has the
molecular formula C;H,.

o

Learning Goal Describe the bonding in benzene; name
aromatic compounds, and draw their skeletal formulas.
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Aromatic Compounds
]

Benzene is
 an aromatic compound
aring of six C atoms, each bonded to one H atom
a flat ring structure drawn with three alternating double bonds
represented by two structures because the electrons are shared
equally among all the C atoms
represented by a skeletal formula using a circle in the center
instead of the alternating double bonds

H H H

Structures for benzene Skeletal

for benzene ring
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Naming Aromatic Compounds
]

Aromatic compounds containing a benzene ring and a single
substituent are named as benzene derivatives. Since the ring
contains only one substituent, the ring is not numbered.

Some common names such as toluene, aniline, and phenol are

allowed by ITUPAC rules.
CH,4 NH, OH
Toluene Aniline Phenol
(methylbenzene)  (aminobenzene)  (hydroxybenzene)
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Naming Aromatic Compounds

When there are two or more substituents, the benzene ring is
numbered to give the lowest numbers to the substituents.

Cl Cl Cl Cl
@ Cl ©
Cl
Cl
Chlorobenzene 1,2-Dichlorobenzene 1,3-Dichlorobenzene 1,4-Dichlorobenzene
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Naming Aromatic Compounds
]

When a common name such as toluene, phenol, or aniline can
be used,

* the carbon atom attached to the methyl, hydroxyl, or amine
group is numbered as carbon 1

« the other substituents are named alphabetically

NH, OH CH;
i: Cl : Br : Br
Br
Br Cl
3-Bromoaniline  4-Bromo-2-c 2,6-Dik 4
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Chemistry Link to Health:
Common Aromatic Compounds

|
. CHy
Toluene is used as a reactant to ’
ON NO,
make drugs, dyes, and
explosives such as TNT
(trinitrotoluene). NO.

TNT (2.4.6-trinitrotoluene)

The benzene ring is also found
in some amino acids (the
building blocks of proteins).
CH, O

H,N—CH—C—OH
Phenylalanine
(amino acid)
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Chemistry Link to Health:
Common Aromatic Compounds

The benzene ring is found in pain relievers such as aspirin,
acetaminophen, and ibuprofen; and in flavorings such as
vanillin.

(“H, CH; O
|l
CH|7CH7('H14©>7(‘H —C—OH
I Ibuprofen
—H I
NH—C— CHs ﬁ
o
C—OH Il
0—CH, 0—C—CH;
OH OH
Vanillin Acetaminophen Aspirin
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Study Check

Select the correct name for each compound.

1. @ A. chlorocyclohexane
///i\ B. chlorobenzene
\\\\_ Z C. 1-chlorobenzene
2. CHs A. 1,2-dimethylbenzene
//Q\ B. 1,4-d¥methylbenzene
) C. 1,3-dimethylbenzene
7 "CHs
Chomisio Anioducion o Gener, Orgnic, and il Charisy, TwlthEdon 201 Pearson Educaton, .
Solution

Select the correct name for each compound.

P B. chlorobenzene

( ) C. 1,3-dimethylbenzene
" "CHs
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Concept Map—Introduction to
Organic Compounds

INTRODUCTION TO ORGANIC CHEMISTRY: HYDROCARBONS
Organic Compounds.
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