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Organic Chemistry 

Lecture (2) 

Benzene 

Benzene: 

1- A liquid that smells like gasoline. 

2-Boils at 80°C & Freezes at 5.5°C. 

3- It was formerly used to decaffeinate coffee and component of many consumer products, 

such as paint strippers, rubber cements, and home dry-cleaning spot removers. 

4- A precursor in the production of plastics (such as Styrofoam and nylon), drugs, detergents, 

synthetic rubber, pesticides, and dyes. 

5-It is used as a solvent in cleaning and maintaining printing equipment and for adhesives 

such as those used to attach soles to shoes. 

6-Benzene is a natural constituent of petroleum products, but because it is a known 

carcinogen, its use as an additive in gasoline is now limited. 

 7-In 1970s it was associated with leukemia deaths. 

:Structure of benzene 

a) History of benzene: 

   Isolated in 1825 by Michael Faraday who determined C:H ratio to 

 be 1:1                                             

.   Synthesized in 1834 by Eilhard Mitscherlich who determined 

molecular formula to be C6H6. He named it benzin later known as 

benzene. 

 (b) Benzene has the molecular formula C6H6. The question was: how are these atoms 

arranged? The molecular formula of benzene has been found from analytical data, to be 

C6H6. Relatively higher proportion of carbon and addition of chlorine to benzene molecule 

indicate it to be an unsaturated compound.  
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*In 1858, August Kekule (of the University of Bonn) had proposed that carbon atoms can 

join to one another to form chains. Then, in 1865, he offered an answer to the question of 

benzene: these carbon chains can. Sometimes be closed, to form rings. Kekule's structure of 

benzene was one that we would represent today as 

    

 

 All the carbon-to-carbon bonds in benzene are equivalent. 

  The molecule is unusually stable. 

  Chemists often represent benzene as a hexagon with an inscribed circle. 

      

 

 

structures that differ only in the arrangement of electrons. Benzene is a  Resonance:
hybrid of I and II. Since; I and II are exactly equivalent, and hence of exactly the same 

stability, they make equal contributions to the hybrid. 
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The most striking evidence to unusual stability of benzene ring is found in the  Stability: 
chemical reactions of benzene & the heat released in a hydrogenation reaction of one mole 

of an unsaturated compound. 

Aromatic character: The Huckel 4n + 2 rule 

 In 1931, German chemist and physicist Erich Hückel proposed a theory to help determine if 

a planar ring molecule would have aromatic properties. His rule states that if a cyclic, planar 

molecule has 4n+2 π (Pi) electrons, it is considered aromatic. This rule would come to be 

known as Hückel's Rule.  

 Criteria for Aromaticity & Anti-Aromaticity: 

 

Note:// 

 To apply the 4n+2 rule, first count the number of π electrons in the molecule. Then, set 

this number equal to 4n+2 and solve for n. If is 0 or any positive integer (1, 2, 3,...), the rule 

has been met. For example, benzene has six π electrons: 4n+2=6 4n=4 n=1 For benzene, we 

find that n=1, which is a positive integer, so the rule is met. Benzene is aromatic compound. 
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ompoundsCNaming Aromatic  

In general, to name an aromatic compound, you can follow 

these steps: 

1 - Identify and name the parent. If it is not one of the common names,  

then use benzene. 

 2 -Identify and name the substituents. 

 3 -Number the ring to give the substituents the smallest possible 

number. 

 4 -Put the substituents alphabetically followed by the parent name. 

For example, in ortho-dibromobenzene, numbering from the top Br goes 

clockwise to have a 1,2, instead of 1,6 locant order: 

 

If the numbering does not make a difference, then give a smaller locant 

to the alphabetical priority: 
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