Massachusetts Institute of Technology

5.13: Organic Chemistry I1 April 24, 2002

Test 3

Question 1 _____ /30 points

Question 2 /09 points

Question3 ____ /18 points

Question 4 ______/10 points

Question 5 _____ /11 points

Question 6 /22 points

‘ TOTAL /100 points I
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There are seven pages (2-8) of questions in this exam.
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(1) (2 points each, 30 poi

reaction is expected, write
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(2) (9 points) Consider the experiment outlined below:

j\ HoD stop the reaction at 50% conversion
M o~ “Me and examine the recovered anhydride

OgH for incorporation of @

@ = isotopically labeled oxygen

In analogy with the discussion in class regarding the labeling studies of
acid chioride, amides, etc., carefully explain what level ("high" or "low")
of @ incorporation you expect to observe in the recovered anhydride.
Your explanation should include the mechanism for this hydrolysis

reaction.
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(3) (18 points total) Methyl acetimidate (A) is hydrolyzed in aqueous sodium
hydroxide to (initially) give mainly acetamide and methanol (eq 1). In
aqueous acid, A hydrolyzes to (initially) give primarily methy! acetate and

the ammonium ion (eq 2).

(a) (7 points) Write a detailed mechanism for the illustrated process. Please show all arrow

pushing.
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(b) (7 points) Write a detailed mechanism for the illustrated process. Please show all arrow
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(c) (4 points) Briefly explain why the two reactions provide different products.
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(4) (10 points) Provide a mechanism for the Hoffmann rearrangment. Please
show all arrow pushing.
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(5) (11 points) Provide a synthesis that will selectively convert A to B. Show
all of the key intermediates and furnish all of the important reagents.
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(6) (11 points each, 22 points total) Synthesize the indicated compounds from the allowed starting
materials shown below. All of the carbons of the target compounds should be derived from the

allowed starting materials.
Allowed starting materials
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