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1) Apply the following statement on the benzene molecule: “Whenever equivalent structures can be drawn for a molecule, that molecule would be much more stable than any of the resonance structures individually”. Use RSE calculations in your explanation
2) Comment on the following statements:
· Benzene obeys Hückel’s Rule

· Benzene meets requirements of M.O.T. for aromatic compounds

3) Define the differences between Aromatic, Non-aromatic and Anti-aromatic compounds

4) Explain why the following compounds are aromatic
· 1,2-Diphenylcyclopropenone

· Cyclopropenyl cation

· Cyclopentadienyl anion

· Pyrrole

· Tropylium cation

· Cyclooctatetraene
· Dehydro analogue of [14] annulene

· [18] Annulene

5) Explain why the following compounds are non-aromatic

· Cyclopentane

· Cyclooctatetraene

· [10]Annulene

· [12]Annulene

· [14]Annulene

6) Explain why the following compounds are anti-aromatic
· Cyclopropenyl free radical

· Cyclobutadiene

· Cyclopentadienyl cation

· Cycloheptadienyl anion
7) Outline mechanism of electrophilic aromatic substitution (ESAr) and Apply this mechanism on the nitration of benzene
8) Suggest conditions for the following reactions. Detail mechanism for two of them

· p-Xylene to 2,5-dimethylbenzyl chloride

· Phenol to o-hydroxybenzaldehyde

· Phenol to Azo dye

· Phenol to o-hydroxybenzyl alcohol

9) Using chemical terms only, explain why toluene and N,N-dimethylaniline are more reactive than benzene towards ESAr reactions. Apply your answer on halogenation reactions
