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• Aromatic Hydrocarbons  

These hydrocarbons are also known as ‘arenes’. Most of such compounds were 
found to contain benzene ring.  

Aromatic compounds containing benzene ring are known as benzenoids and those 

not containing a benzene ring are known as non-benzenoids. Some examples of 

arenes are given below.  

  
Nomenclature and Isomerism: Benzene and its homologous are generally called by 

their common names which are accepted by the IUPAC system. The homologous of 

benzene having a single alkyl group are named as Alkyl benzenes.  

  
Structure of Benzene: By elemental analysis, it is found that molecular formula of 

benzene is C6H6. This indicates that benzene is a highly unsaturated compound. In 



1865, Kekule gave the cyclic planar structure of benzene with six carbons with 

alternate double and single bonds.  

  
The Kekule structure indicates the possibility of two isomeric 1,2-dibromobenzenes. 

In one of the isomers, the bromine atoms are attached to the doubly bonded carbon 

atoms whereas in the other they are attached to the singly bonded carbon.  

  
In fact, only one ortho-dibromobenzene could be prepared.  

To overcome this problem Kekule suggested that benzene was a mixture of two 

forms.  

  
Failure of Kekule’s structure: Kekule structure of benzene failed to explain the 

unique stability and its preference to substitution reaction than addition reactions. 

Resonance Structure of Benzene: The phenomenon in which two or more 

structures can be written for a substance which involve identical positions of atoms 

is called resonance. In benzene’s Kekule’s structures (1) and (2) represent the 
resonance structures. Actual structure – of the molecule is represented by hybrid of 

the these two structures.  

  
Orbital structure of benzene: All six carbon atoms in benzene are sp2 hybridized. 

The sp2 hybrid orbitals overlap with each other and with s orbitals of the six 

hydrogen atoms forming C—C and C—H σ-bonds.  



  
X-Ray diffraction data indicates that benzene is a planar molecule. The data 

indicates that all the six C—C bond length are of the same order (139 pm) which is 

intermediate between (C—C) single bond (154 pm) and C—C double bond (133 pm). 

Thus the presence of pure double bond in benzene gives the idea of reductance of 

benzene to show addition reaction under normal condition. The is, It explains the 

unusual behaviour of benzene.  

Aromaticity: It is a property of the sp2 hybridized planar rings in which the 

p orbitals allow cyclic delocalization of π electrons.  
Conditions for Aromaticity:  

(i) An aromatic compound is cyclic and planar.  

(ii) Each atom in an aromatic ring has a p orbital. These p orbitals must be 

parallel so that a continuous overlap is possible around the ring. (iii) The 

cyclic π molecular orbital (electron cloud) formed by overlap of p 
orbitals must contain (4n + 2) π electrons. Where n = integer (0, 1, 2, 3, 
etc.). This is known as Huckel rule.  

Some Examples of Atomic Compounds are given below:  

    



Preparation of Benzene: Benzene is commercially isolated from coaltar. 

However, there are some synthetic methods which is applied in the 

laboratory for the preparation of benzene.  

  
Physical Properties of Benzene:  

(i) Benzene is a colourless liquid.  

(ii) It is’ insoluble in water. It is soluble in alcohol, ether, chloroform etc. (iii) 
Benzene itself is a good solvent for many organic and inorganic 

substances e.g., fat, resins, sulphur and iodine.  

(iv) It bums with a luminous, sooty flame in contrast to alkanes and alkenes 

which usually bum with a bluish flame.  

Chemical Properties:  

Benzene undergeos following types of chemical reactions.  

(i) Electrophillic Substitution Reaction  

(ii) Addition Reaction  

Electrophillic Substitution Reactions:  



  
Benzene on treatment with excess of chlorine in the presence of anhydrous 

AlCl3 can be chlorinated to hexachlorobenzene (C6Cl6)  

  

Note-The above content has been absolutely prepared from home  

  


