INTRODUCTION
Benzene and all those compounds which resemble benzene in their chemical behaviour
are termed as aromatic. Benzene is an aromatic compound having molecular formulae C k.
It contains six carbon atoms, 6-hydrogen atoms and three conjugated double bonds. Aro-
matic compounds having one or more benzene rings in their molecules are called benzenoid
compounds or benzenoids. For example, benzene, toluene, xylene, chlorobenzene, phenol
etc. Basic structure of benzene is

NOMENCLATURE OF DERIVATIVES OF BENZENE
In IJUPAC nomenclature there are various rules for naming benzene derivatives. These
are as follows :-

(1) For Monosubstituted benzene derivatives

a) Name of monosubstituted benzene derivative is obtained by placing prefix (name of
substituent) to the word benzene. For example-

o o 3 4

Nitrobenzene

In some cases, name of the substituent is written after benzene. #

.
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e derivatives have special names like :-

NH, EHJ ?H:‘ COOH OH

Aniline Anisole Toluene Benzoic Phenol
acid :

2) For disubstituted benzene derlvatives :

a)  Derivatives having two similar groups, the prefix “di” is added before the name d ;
She' group and the relatives positions of the two groups are indicated by the symbol
O (ortho) for 1,2; m (meta) for 1, 3 and p (para) for 1,4 positions respectively. For

. r NO, cl
Br i
NO,
m-dinitrobenzene
(@ | :
p-dichlorobenzene

b)  Derivatives having different grou - -r‘r
ps are named as a derivatives of ompound
with the main functional group at position 1. For example e s >

@@ OH m
r ¢
2
N]'Iz [ “‘.
3-Aminophenol -
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3) For Polysubstituted benzene derivatives

) If any substituent gives special name to the ring then the numbering of the ring begins
with that substituent and the compound is named as its derivative. For example,

OOH CHj
NGB NOA__ NO,
6 2
<
Br NO/ o,

2,3-dibromobenzoic acid 2,5,6-trinitrotoluene

b)  If three different functional groups are present, name is done as the derivative of the
compound with the principal functional group at position 1. For example,

COOH CHO
1 1
2 ‘ 2
| TN Br "X ~NocH
4 4 3
H H
3-Bromo-4-hydroxy benzoic acid 4-hydroxy-3-methoxy benzaldehyde

¢) Various groups are arranged in alphabetical order with the group named first in the
alphabetical order getting the lowest locant. For example

Iy
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Benzene Benzene hexachloride
Benzene forms triozonide on reaction with ozone.

Gl + Oy e CeHeO9
that benzene has three doubl
d compound. This was st

All the above three points proves e bonds. Inspit; of 'all
these benzene behaves like a saturate pported by fo owing

facts :
Benzene resists oxidation : All unsaturated compounds undergoes oxidation easily

but benzene resists oxidation like all saturated compounds. Even powerful o;@dising o
agents like chromic acid, potassium permaganate cannot oxidise benzene.
Benzene shows substitution rather than addition reactions : Being unsaturated in
nature benzene is expected to undergo addition reactions but it does not decolourize
bromine in CCl, solution and undergoes substitution reactions like nitration,
sulphonation etc. All these reactions are typical of saturated compounds.

Bl’z Btg
CgHgBr, (——Ca— C¢Hg <-_F_eB—r3— C¢Hg Br + HBr
Not Formed (Substitution product)
(Addition product)

KEKULE’S STRUCTURE OF BENZENE

of ber ene was given by Friedrich August Kekule in 1865. Accor
: b:;;zeni are joined together by alternate single & double
ch carbon is further connected to a hydr en atom. Bu
Jeen 2 ydrogen atom.
xplain the stability of benzene toware

ULy
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In 1931, a German physicist, Huckel gave certain rules for deﬁlt;inhg tfhell ;;mmuﬂdmu‘ 4
organic compounds. In order to be aromatic, a compound must fulfill the fo % :

1. The molecule or jon must be flat or planar.

2. It should have cyclic delocalised electron clouds above and below the plane of the 1
molecule,

3. The total number of m-electrons in the molecule should be (4n+2) where n = 0, 1, 2,
......... etc.

4. The n-electron clouds should encompass all the carbon atoms of the cyclic system,

This rule is also known as (4n+2) 7 rule. A molecule which does not possess or satisfy
one or more of the above conditions are said to be non-aromatic.

Huckel states that energies of the MO’s of aromatic systems have a orbital of lowest

>
energy followed by a degenerate pairs of orbitals (orbitals of same energy) in order of

increasing energy and finally a orbital of highest energy. During filling of electrons, ¢
electrons are filled in the lowest energy Mo then the electron goes to degenerate pairs of
orbitals. So, if a conjugated planar monocyclic system has 2, 6, 10, 14 ........ etc. pi electrons,

the lowest energy MO and all the other degenerate pairs of MO’s would be occupied by tw of
electrons

each. As a result of this closed shell filling of orbitals, these are quite stable .ﬁ ‘
hence aromatic.

If a monocyclic planar conjugated system has 4, 8, 12 ....... etc. m-electrons, there will be ‘I
two singly occupied degenerate orbitals. As a result of this, such systems are highly able
and are called as antiaromatic, ' & unstable

So, aromatic compounds need not contain benzene ring

but t t
should contain cyclic delocalised (4n+2) 7 ele hey must be planar and

ctrons above and below the plane

' i of the ring.
All the cyclic conjugated planar molecules containing 2(n=0), 6(n=1 ol r
electrons should be aromatic. 8 6n=1), 10n=2) 4(n=3)....... "
z ,q_ﬂ ___:'- - __‘..- _,'H.
B T
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2) Six n-electron system : e.g. Benzenne is a perfect example

J O <

Cyclopentadienyl Tropone Ferrocene
cation

3) Heterocyclic compounds : e g. pyridine, furan, thiophene, pyrrole, indole etc. are
aromatic as they contain a cyclic system of 6 electrons which are fully delocalised.

@UQU

Thiophene Pyridine Pyrrole

4) Polycyclic compounds Some polycyclic compounds are also aromatic. For example
naphthalene contains 10 7 electrons (n=2), anthracene and phenanthrene has 147 electrons
(n=3) and are aromatic.

oo o

Naphthalene
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