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Question 1
(a) Propose reagents for the following transformation of A to B and a name for this

type of reaction. (10 points; 5 points each)
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(b) Propose a mechanism for the transformation of A to B shown above (10 points)
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Propose a mechanism for the conversion of C to A. (10 points)O r'\
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(d) On the basis of your mechanism above, how would you favor the formation of
A from C (One sentence)? (5 points)
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(a) What general name is given to compounds of type A? (2 points)
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(b) Redraw structure A in the space below paying careful attention to

stereochemistry. (5 points)tt
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(c) Explain why the structure of C is as shown by drawing the relevant orbital
interactions. (8 points)
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Question 3
(a) Predict 2 possible products of the following reaction after workup. 1 equivalent of
acid chloride is used. (6 points).
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Question 4

(a) Predict the expected major product (with stereochemistry) of the following Diels-
Alder reaction between A and B (Show only one enantiomer). (5 points)
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(b) Propose a transition state for the product you drew in Part (a). Be sure to include
stereochemical detail in the transition state to rationalize the product. (5 points)
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Question 5
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(a) Indicate the identity of A aUofupoints;
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(b) Indicate the identity of B above (2 points)
(c) Using the relationship AG = AH- TAS, give two reasons why heating A leads to B and
1B-dibutylbenzene (4 points each; 8 points total)
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Question 6

Propose a synthesis that gives B as the major product starting from A (Don't show
mechanisms, just reagents). ( l0 points)
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Question 7
(a) The NMR spectrum of the sodium salt of cyclopentadiene (A) consists of a

singlet, why? Provide structures to illustrate your answer. (10 points)
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(b) The methyl group in the following compound (B) has an unusual chemical shift of
6(-1.67), about 4 ppm lower than the chemical shift of a typical allylic methyl
group, why? (10 points).
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Question 8
Propose a mechanism for the conversion of A to B using C and acid. (25 points)
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Question 9

Propose a synthesis of A from the starting materials indicated in the box. (Hint: The
following reactions will be important in your synthesis: Friedel-Crafts acylation,
electrophilic aromatic substitution, Wolff-Kishner reaction, Wittig reaction, Diels-Alder
reaction). Additional reagents may be used. There is no need to show mechanisms.
Simply show reagents for each step. (30 points)
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