CHEM 2412

Draw the following mechanisms.  Include all resonance structures.

1. Nitration of benzene using nitric acid and sulfuric acid.

2. Alkylation of benzene using ethyl chloride and aluminum chloride.

3. Bromination of benzene using bromine and iron filings.

4. Sulfonation of benzene using sulfur trioxide and sulfuric acid.

5. Alkylation of benzene using 2-chloro-3-methylbutane and aluminum chloride.

6. Iodination of benzene using iodine and nitric acid.

7. Desulfonation of benzenesulfonic acid.

8. Acylation of benzene with benzoyl chloride and aluminum chloride.

9. Alkylation of benzene using isobutylene and hydrofluoric acid.

10. Alkylation of benzene using isopropyl alcohol and boron trifluoride.

11. Acylation of benzene using carbon monoxide and hydrochloric acid with AlCl3/CuCl as the lewis acid catalyst.

12. Nitration of toluene.  Explain why the methyl group acts as an ortho, para-director.

13. Chlorination of acetophenone using chlorine and iron filings. Explain why the acyl group acts as a meta-director.

14. Bromination of chlorobenzene using bromine and iron filings. Explain why the chloro group acts as an ortho, para-director.

15. Sulfonation of nitrobenzene using sulfur trioxide and sulfuric acid. Explain why the nitro group acts as a meta-director.

16. Alkylation of phenol using 2-chloro-3-methylbutane and aluminum chloride. Explain why the hydroxyl group acts as an ortho, para-director.

17. Iodination of tert.butylbenzene using iodine and nitric acid. Explain why the methyl group acts as an ortho, para-director.  Why is the para product produced in higher yield relative to the ortho product.

18. Acylation of bromobenzene with benzoyl chloride and aluminum chloride. Explain why the bromo group acts as an ortho, para-director.

19. Alkylation of anisole using isobutylene and hydrofluoric acid. Explain why the methoxy group acts as an ortho, para-director.

20. Alkylation of benzenesulfonic acid using isopropyl alcohol and boron trifluoride. Explain why the sulfonic acid group acts as a meta-director.

