Organic Chemistry 2   2007     Final Exam     Student ID #                               Name                               .
1. (30 points x 2) Suggest two different and efficient reaction pathways to produce each of the following target compounds from the starting materials given. You can use any reagents and reaction conditions for the desired reaction. Full credit will be given to an answer showing each intermediate reaction but no reaction mechanism is required.
(a) Target compound: 4-phenylbutanoic acid; starting compound: 3-phenylpropanoic acid.

(b) Target compound: benzoic acid; starting compound: benzene.

2. (60 points) (a) (40 points) cis-Jasmone, a principal odorous component of jasmine oil, can be obtained by heating (Z)-8-undecene-2,5-dione with basic alumina (Al2O3) in benzene. The IR spectrum of the reaction product, cis-jasmone, shows principal peaks at 1645 and 1700 cm-1. Its molecular weight is determined to be 164 by mass spectrometry. The 1H NMR spectrum shows the following absorptions;  [ppm (multiplicity, No. of protons)] 0.95 (t, 3H), 2.05 (s, 3H), 1.9~2.7 (m, 6H), 2.85 (d, 2H), 5.25 (m, 2H). What is the structure of cis-jasmone? You should explain with no ambiguity how cis-jasmone is produced from the starting material given above with a stepwise mechanism and how the proposed structure would match all the spectroscopic results.

(b) (20 points) Provide an efficient synthetic scheme for the above starting compound, (Z)-8-undecene-2,5-dione, using any compounds containing not more than four carbon atoms. You can use any reagents and reaction conditions for the desired reaction. The reagents may contain more than four carbon atoms.

3. (30 points x 2) Suggest a reasonable route for the synthesis of each of the following target compounds from the starting material. You can use any reagents and reaction conditions for the desired reaction. Full credit will be given to an answer showing each intermediate reaction but no reaction mechanism is required.
(a) Target compound: 2-butyl-1,4-cyclohexadiene; starting compound: benzene.

(b) Target compound: 1,2-dibenzyl-3,3-dimethylcyclohexane; starting compound: 2,6-heptadione.
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