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Write TA's full name (section number) or Lecture Only:

el

Please make sure that the exam has 9 pages including this one.

Please write vour answers in the spaces provided

3 Write clearly; illegible or ambiguoas answers will be considered incornect.
4. Only wrting implements are allowed (Mo Caleulators).
GOOD LUCK!
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1. Provide structures for the following chemical names (8 points)
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2. Answer the tollowing questions. Every wrong answer cancels a correct answer (30 points).

(a). Rank the compounds according to those that would most favor to least favor hydrate formation [1
= most, 5 = least | (6 points).
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(b). Rank the compounds according to those that would react most rapidly to least rapidly with
HNOs, HaS0y [1 = most, 5 = least | (6 points).
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{c). Circle the compounds that are aromatic (6 points).
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Cirele the compounds for which a thermal electrocyelic reaction would provide a more stable
compound (&6 points),
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Ranl the bold fiydrogens, that in an 'H MMR spectra, would be most shiclded {smallest ppm) to
maost deshielded (largest ppm |1 = most shielded, 5 = most deshielded] (6 points).
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i. For each of the following reactions supply the missing reagents or major organic product in the space
provided. If no reaction is expected indicate by MN.R. {30 points total).
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4. 20 points total.
ia) Show an energy level diagram tor the cyclooctatetraenyl dianion (tormed trom cyclooctatetraene and

potassium metal as shown below) (10 points).
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{b) Place the electrons for the diamion in the appropriate molecular orbitals. Does the electron
placement establish the molecule as aromatic or antiaromatic? Briefly explain (one sentence is all that 1s

necessary) (3 points). |
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{¢) Cyelooctatetraene and eyclooctatetraene dianion have very different conformations. Specifically, one
is planar and tl'ue other is not. Which of the two compounds i 15 planar? Briefly :xplam (5 points).
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5. Rank the compounds listed below from most a::-dn: to least acidic [1 = most acidic, 3 = least
acidic]. Briefly expl&m vour ranking (12 points).
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Note that the highly acidic nature of one these compounds is the basis of !he most popular protecting
group for the chemical synthesis of ]:l-l:phd-: d proteins,
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6. The cyclic acetal derived from ethylene glycol is extensively used as a protecting group.
Provide a mechanism for its hydrolysis shown below (20 points).
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7. Draw the two major products of the below reaction. Provide the mechanism by which these
products are obtained (15 points).
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8. Provide the most efficient synthesis. You may employ any reagents of your choice. Prints
will be assigned according to steps listed in the forward synthesis direction (25 points).
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