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Aromatic compounds
Benzene has a high degree of unsaturated but is unreactive. It does not undergo the

usual addition reaction of alkenes and alkynes. It does react under more vigorous
conditions ( heat or catalysts ) to form products of substitution. This difference in
chemical reactivity is due to the structure of benzene.

Benzene

Naming Aromatic Compounds :

When one group is attached to benzene, the compound is named by placing the name

of the group as prefix to the benzene.

CH,CH |
cl NO, ,CH3
chlorobenzene Nitrobenzene Ethylbenzene  lodobenzene
H =0
CHj, CO,H ~c7 c=N
Toluene Benzoic acid Benzaldehyde  Benzoicnitrile
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O CH
N\ 3
NH, OH \C/ OCH,4 SO;H
Aniline Phenol Acetophenone Anisole Benzensulfonic acid
C6H5_ or
Phenyl group
i
CH;CCH=CHCHj,4
CeHs CeHs
4- Methyl - 4- phenyl-2-pentane 1,1- Diphenylcyclopentane
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CH, -
Benzyl group
For example
: ~CH,CI : ~CH,Br
Benzyl chloride Benzyl bromide

If two groups are attached to the benzene ring, the name must not only tell what groups
are present, but also where they are located. We can differentiate the three possible
isomers of a disubstituted benzene in two ways.

Br Br Br
L Br 1
2 2 )
3 3 3
4 4 Br d
Br

O - Dibromobenzene

1,2 - Dibromobenzene m - Dibromobenzene p- Dibromobenzene

1,3 - Dibromobenzene 1,4 - Dibromobenzene

Several disubstituted benzenes have been given names that, give no indication of the
kind of groups attached to the ring.
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CH, OH OH OH OH
OH
CHs OH
OH CH,
m-Xylene Catechol Resorcinol Hydroguinone p - Cresol

Substitution Reactions of Aromatic Compounds :

Bromination
H Br
FeBr;
+tBr, ——— + HBr
Chlorination
H Cl
FeCly
+Cl, ———— +HCl
N itration

H NO,
H,SO,
+HNO3 —— +H,0
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SuFonation

SO,H
@/ +H,S0, —> @/ o

Friedel - Crd ts alkylation

AICI,
+CH,Cl ————>

Friedel - Crd ts acylation //o
C

N
AlCl, CHs
+ CH3C — +HCI

Aromatic Compounds in Nature :

0 OH HO /
NH
HO
NH,
: OH

Phenylalanine

CHj

+ HCI

CH,

Epinephrine

HO
o}
H3CO
vanillin
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Aromatic Heterocyclic Compounds :

Unlike benzene, they contain at least one element other than carbon or hydrogen,
usually nitrogen. These compounds, called aromatic heterocyclic compounds, contain
a ring (or rings) in which one or more of the atoms of the ring are elements other than

carbon. The other elements are called heteroatom's.

N
/ |N
Y .
Indole Pyridine
CHg CH=—=CH;
T
HC—C C==CH
I N\
CH;— C—C N —C—CH
. & Z ?
/N °°°°°° . e*N\
COOH—(CHy) Q—C—-(IJ II\I —C—CH=—=CHy
7 |
HC:('7 \C:CH
|
() ===
| |
((,3H2)2 CHs
COOH
Heme
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CH,CH3 CH,

H,C 0
" CO,CH,
7’
\N H
/
HaC=CH \/S?(
) CH:,CH20020H:,CH=C|3(CH20H20H2(|3H)3CH3
CHs CH; CH, CH
3
Chlorophyll
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