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General Instructions:

() Use scratch paper at back of exam to work out answers; final answers must
be recorded at the proper place on the exam itself for credit.

(ii) Print your name on each page.

1. (39 points) Show the major product or products expected from each reaction:
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[Note: In the IR region 1700 - 1800 cm, the starting material
has a single strong signal at 1745 cm-', but the product
has two signals, at 1745 cm™ and 1725 cm-.]

2. (45 points) Show the reagents and other organic molecules required to convert the starting
material to the indicated product. Be sure to differentiate clearly between distinct steps,

by using "1)", "2)", etc.
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3. (8 points) For each set of compounds below, rank the molecules, left to right, from
lowest pK, to highest pK, (i.e., your answer should have the form X <Y < 2).
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4. (12 points) Among the species shown below, CIRCLE those that you would expect to
benefit from aromatic stabilization.
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5. (10 points) The cation shown on the left below would be expected to react with
cyclopentadiene to form the two isomeric bicyclic cations shown on the right (these
intermediate would then go on to form more stable species). Provide a molecular
orbital rationale for the expectation that these specific bicyclic cations would form (and
not isomers with frans methyl groups).
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6. (18 points) Draw a mechanism (curved arrows) for the reaction shown below.
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7. (20 points) When the aldehyde shown below is subjected to the sequential reaction conditions
indicated, A is formed. Further reactions, as shown, generate B and then a final product that
turns out to have two chromatographically separable and isomeric components, C and C'. Give

the structures of A, B, C and C'.
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8. (20 points)

(a) Draw the Fischer projection of D-glucose (b) Mannose is the 2-epimer of glucose.
(open chain form; not cyclic). Draw the Fischer projection of L-mannose
(open chain form; not cyclic).
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(c) Compound X is an aldohexose. When X is treated with 3 equivalents of PANHNH, in

acetic acid, the osazone formed is different from the osazone obtained from D-glucose or
D-mannose (these two give the same osazone). However, when X is subjected to two cycles of
the Wohl degradation process, the resulting aldotetrose, D-erythrose, is the same as the
aldotetrose generated from two cycles of Wohl degradation of D-glucose or D-mannose.

Draw the Fischer projection of D-erythrose. Draw the Fischer projection of X.
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9. (12 points) When peptide Z is treated with CNBr, three short fragments are generated, as
shown below. When peptide Z is instead treated with the enzyme trypsin, a different set of

three short fragments is generated, as shown.

Fragments from degradation with CNBr:
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Fragments from degradation with trypsin:
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10. (16 points) Propose a synthesis of the target molecule shown below from the
indicated starting material. You may use other reagents that contain no more than one
carbon atom.
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