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Organic Chemistry 

Lecture-1 

Aromatic Hydrocarbons 

Introduction 

-An aromatic hydrocarbon is an unsaturated cyclic 

hydrocarbon with a pattern of bonding that makes it chemically 

stable. 

- Benzene is the simplest aromatic hydrocarbon. 

- Benzene is often depicted as a 6-carbon ring with alternating 

single and double bonds, however, measurements of bond 

length indicate that all six bonds are equal and that bonding 

electrons are shared equally between the six carbons. 

 

 

 -naphthalene and Anthracene are polycyclic aromatic 

hydrocarbons (PAH) consisting of two or three fused benzene 

rings.    
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*The Structure of Benzene 

- According to this determination, 6 carbon atoms in a benzene 

molecule are present in a cyclic chain. Each carbon atom is sp2 

hybridized. Three sp2 hybridized orbitals of each carbon atom 

are used to form three sigma bonds. Each carbon atom is made 

up of one sigma bond with one hydrogen atom and one sigma 

bond with the adjacent carbon atom. 

-Thus these 6 carbon atoms form a rhombus in benzene having 

C – C -H and C – C -C bond angles of 120° and one unused P 

orbital remaining on each carbon atom. All these p orbitals are 

parallel to each other. 

-Each p orbital can overlap with its left or right p orbital to form 

a pie bond. 

- According to the molecular orbital concept, the pie electrons 

undergo delocalization and form an unstructured molecular 

orbital consisting of 6 pie electrons. The stability of this 

molecule is greater than expected due to delocalization. 
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*Resonance of Benzene 

- Benzene has two resonance structures, showing the 

placements of the bonds 

 

Physical Properties of Benzene * 

  -Benzene is a colorless compound, and the physical state of 

Benzene is liquid .                                                                           

  -Benzene melts at 5.5 °C, and it boils at 80.1 °C                            

     -Benzene is not miscible in water and is soluble in organic 

solvents.                                                                                

       -It has an aromatic odour.                                                             

            

 - The density of Benzene is 0.87 gm/cm³ and is lighter than 

water. 
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*Identify an aromatic compound 

-For a compound to be considered aromatic it must be 

flat, cyclic, and conjugated and it must obey Huckel's 

rule. 

- Huckel's rule states that an aromatic compound must have 

pi electrons in the overlapping p orbitals in order to be 

aromatic (n in this formula represents any integer). 

 

 


