Organic Chemistry II. 2008  2nd Exam  Student ID#             Name                
1. (14 points) (a) (6 points) The heat hydrogenation of cyclooctene to cyclooctane is -23.3 kcal/mol. The heat hydrogenation of cyclooctateteraene to cyclooctane is -109.3 kcal/mol. For comparison the heat hydrogenations of cyclohexene to cyclohexane and benzene to to cyclohexane are -28.6 kcal/mole and -49.8 kcal/mol, respectively. Use these data to calculate an empirical resonance energy values for cyclooctateteraene and benzene. Discuss the stability of cyclooctateteraene and benzene using the empirical resonance energy values.
(b) (8 points) Discuss whether cyclooctateteraene and benzene are aromatic, nonaromatic or antiaromatic using molecular orbital model and Hückel’s rule.
2. (7 points) Which ( bond of phenanthrene would you expect to have the greatest reactivity towards Br2 in CH2Cl2?. Explain why.
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3. (8 points) Bipheny , C6H5- C6H5 is reacted with one equivalent of nitric acid in the presence of sulfuric acid. Predict major products (could be more than one) and explain why.
4. (15 points) Which one of each of the following pairs is more reactive toward electrophilic aromatic substitution reaction? Give brief reason for your answer.

(a) acetanilide (
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(b) bromobenzene or toluene

(c) p-xylene (p-dimethyl benzene) or p-toluic acid (p-methylbenzoic acid)

(d) m-dinitrobenzene or m-nitrotoluene

(e) chlorobenzene or m-dichlorobenzene
5. (10 points) Draw the major organic products of the following reactions.
(a) 
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(b) 
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6. (16 points) Devise a synthesis that will accomplish the following transformations
(a) 
[image: image5.emf]Br

 

. 
(b) 
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7. (10 points) Show all of the steps in the mechanism for the following reaction. Explain why the acetyl group accelerates the reaction.
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8. (20 points) Determine the structure based on the spectral data provided on the following page. Try to assign as many peaks in the spectra as possible for the full credit and you should show your peak assignments directly on top of the spectra. Write down the proposed structure and the name of the compound, and your reasoning process on this page.
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