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Structure of benzene  
 

The benzene ring is present in many important compounds and therefore determining its 

structure was very important. The German chemist Kekulé (1865) had suggested that 

benzene existed as a hexagonal carbon ring with alternate single and double bonds. 

Professor Ingold of London University prepared some crystals of hexamethylbenzene and 

sent them to the crystallographers at the University of Leeds for analysis. There Kathleen 

Lonsdale showed by mathematical analysis of her X-ray diffraction pattern that Kekulé’s 

proposed structure was incorrect. Kathleen later became a Professor at University College 

London and only the second woman fellow of the Royal Society. 

 

1. Draw the structure Kekulé proposed         

(1 mark) 

2. Why could the crystallographers not work on benzene rather than the hexamethyl 

derivative?            

(1 mark) 

3. If Kekulé’s structure were true, what would the X-ray of benzene show? (you can use 

pictures to illustrate your answer where appropriate)      

(2 marks) 

4. What features of benzene were shown up by the X-ray analysis that helped to 

disprove the Kekulé structure?         

(2 marks) 

5. If benzene had the structure proposed by Kekulé, what kind of reaction mechanisms 

would it show? 

 (1 mark) 

 

The enthalpy of hydrogenation of cyclohexene is -120 kJ.mol-1. Using this information what 

would you expect the enthalpy of hydrogenation of benzene to be if the Kekulé structure 

holds true? The actual enthalpy of hydrogenation of benzene is -208 kJ.mol-1. What does 

this infer about the actual structure of benzene?        

(3 marks) 

  


