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1. (12)  Name the following, including stereochemical labels where appropriate:

a) ________________________________________________________________________________________

b) ________________________________________________________________________________________

2. (4) Organic compounds are subdivided into two major categories based on the presence of absence of benzene or benzene-like rings. Those that have these rings are classified as ______________________________. Those that don't are classified as ____________________________________.

3. (6) Kekulé proposed that benzene has a cyclic structure consisting of alternating double and single bonds, as shown below. Give at least three experimental observations that suggest that this structure is not quite correct.
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4. (6) Estimate (calculate) the resonance energy of cyclooctatetraene using the heats of hydrogenation given below. Show your work. Briefly discuss the significance of the results.
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5. (6)  The resonance method can sometimes give an incorrect prediction about the stability of a molecule or ion.  For example, the five resonance structures for the cyclopentadienyl carbocation (below) suggest that this would be a very stabilized ion, yet it is actually quite unstable and unlike the structure predicted by resonance. Explain why the resonance method fails in this case, and suggest a more appropriate description of the bonding in this ion.
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6. (6) Chemists have learned to make exceptionally strong acids (called superacids) by combining a Bronsted acid with a powerful Lewis acid. One such combination is pure H-F with SbF5, which yields the superacid H2F+ SbF6–. Write a mechanism for this reaction, which involves only familiar steps. Follow the usual rules for mechanisms (avoid using H+), and label each thing in the mechanism according to the labeling rules for Bronsted and/or Lewis acids and bases.
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7. (48)  Complete the following.  Show stereochemistry clearly for those marked with a star. Assume that 
1 equivalent of reagent is available unless otherwise indicated.
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         8. (2) A Lewis acid is defined as ____________________________________________________________.

          A Lewis base is defined as __________________________________________________________

9. (10) Write a mechanism for the following reaction. Show all steps clearly, include formal charges where necessary, and use correct electron pushing. (The use of the symbol H+ is unacceptable.)
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