CHEM 3311 (Richardson) Second Hour Exam — October 23, 2012
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This is a closed-book exam. The use of notes, calculators, scratch paper, or cell phones will not
be allowed during the exam. You may use models sets brought in a clear ziplock bag. Use the
backs of the pages for scratch work. Please put all your final answers on the test in pen, not
pencil. If your final answer is not clearly specified, you will lose points. For mechanisms, show
all intermediates including correct formal charges, but do not show transition states.
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1) For each reaction shown below, predict the product(s). If a mixture of stereoisomers is
formed, show all stereoisomers using wedges and dashes to indicate configuration, and
specify whether they are enantiomers or diastereomers. If more than two products are
created, you should specify the relationship between each pair of products. (3 pts each)
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2) For each of the following structures, show both chair conformations. Circle the more stable
of the two ring-flip forms. (5 pts €ach) Bodl  steches (dedicad s 2/
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d. For the structure shown below, draw a double Newman projection, sighting along the

bolded bonds. (5 pts) Projecion f erncedlome = ~1
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e. How many total gauche interactions between carbons does the structure shown in part d.
have? (2 pts)
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3) Addition mechanism 1:

a. Predict the major product(s) of the reaction shown below, showing stereochemistry if
necessary. Note that it uses CH3;OH instead of H,O. Hint: we’ve seen other reactions
where an alcohol can perform exactly the same mechanistic steps as water, such as
halohydrin formation vs. haloether formation. (2 pts)
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b. Write an arrow-pushing mechanism for the first half of this reaction, up untll the reagents
for step 2 are brought in. (8 pts)
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4) Addition mechanism 2:
a. Predict the major product(s) of the reaction shown below, showing stereochemistry if

necessary. (2 pts)
\ﬂ/ HBr, CH400CHS4 Y

b. Write an arrow-pushing mechanism for this reaction. Clearly label your initiation,
propagation and termination steps, and show at least two examples of termination. (8 pts)
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5) When an acid-catalyzed hydration was performed on the molecule shown below, some
unexpected products were created.
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Product A Product B
a. Show the mechanism for the formation of Product A, ignoring stereochemistry. (6 pts)
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b. Show the mechanism for the formation of Product B, ignoring stereochemistry. Hint: It’s
almost identical to the formation of Product A, but methyl is not the only type of alkyl
group that can shift. (8 pts) “oHz o oM
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c. Based on what you know of ring size, is Product A or B more stable? (2 pts)
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6) For each of the following pairs of molecules, are they identical, enantiomers, diastereomers,
or constitutional isomers? (2 pts per pair)
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f For the structure shown i 1n below, label each stereocenter as R or S. (8 pts)Bch
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