CHEM 3331 Summer 2007 Name

Dr. Minger Exam #3 July 31, 2007

General Instructions. There are 5 pages of questions and 9 pages total, including this
cover sheet and 3 scratch pages. Be sure you have them all. Read each question
carefully so that you know what is being asked and what you need to write or draw.
Your work on scratch pages will not be graded, so be sure everything you want graded is
on the exam itself. Good luck!
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Provide short (2-3 sentences MAX) answers to each of the following questions (16 pts).

la)  Most ketones exist primarily in the keto form, but phenol exists exclusively in the
enol form. Explain why.

0] OH
Ib)  In the formation of an imine, we typically use a trace of a carboxylic acid and

something called molecular sieves.

o MeNH,

)J\/ trace H*

4A molecular sieves

Draw the imine product that results from this reaction, then answer the following:

Why does the pH of the reaction have to be carefully controlled, i.e., must be < 5?

What is the purpose of the molecular sieves?

Ic)  Why does an optically active solution of (R)-a-methylbutyrophenone form a
racemic mixture when aqueous base is added to the solution?
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2) Predict the major organic product of each of the following reactions. Assume
aqueous workup for all reactions. (20 pts).
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3a)  Indicate the starting aldehydes and ketones that reacted to form each of the aldol
products shown and propose enolate formation conditions (base, equivalents, relative
temperature, relative reaction time) that you would use in each case. (16 pts)
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ketone aldehyde

Enolate formation conditions:
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ketone aldehyde

Enolate formation conditions:

3b.  Indicate how you would form the following molecules using the indicated
reaction by showing the necessary starting materials. You do not have to draw any
mechanisms or conditions.
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4a)  Provide an arrow-pushing mechanism for the formation of the product in the
following transformation. Show all necessary lone pairs, formal charges, and curved
arrows to receive full credit (8 pts).
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4b)  Predict the product and provide an arrow-pushing mechanism for the formation of
the product in the following transformation. Show all necessary lone pairs, formal
charges, and curved arrows to receive full credit (8 pts).

o) H,NOH
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4A molecular sieves

4c)  Draw an arrow-pushing mechanism for the following transformation. Show all
bonds, arrows, formal charges and necessary lone pairs clearly to receive full credit (8

pts).

OMe HgO" O



5) Propose multi-step syntheses of each of the following target molecules using the
starting materials shown. You may use any inorganic reagents of your choice. Don’t
draw any mechanisms, just write the reagents needed for each step and the product of
each step (24 pts).
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