Organic Cume February 1998

Recently, Professor Patrick Mariano gave a colloquium here. The
following questions are based on that colloquium.

1. (5pts) If asingle electron isremoved from N,N-dimethylaniline, what is the product?
Draw aLewis structure.

2. (5pts) If the product from question 1 reacts with base, what isformed? Draw aLewis
structure.

3. (5pts) Therate of the reaction of the radical cations of the compounds shown below
with base is different. Rank them with respect to the rate of their reaction with base
(1=fastest, 4=slowest, etc.).
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4. (5pts) Lossof an eectron from the compound below leads to areaction. Show what

that reactionis.
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5 (5pts) When molecules like the one shown below are oxidized in methanol, TMSOMe
isformed. Show amechanism for the formation of this compound.
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6. (25 pts) When 1 is photolyzed in methanol, 2 isformed. Draw a mechanism.
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However, when 1 is photolyzed in acetonitrile, 3 isformed. Draw a mechanism and
explain why the product is different.
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7. (25 pts) When 4 istreated with ceric ammonium nitrate (CAN) product 5 isformed
with complete stereochemical integrity. Draw amechanism.
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If the benzoyl group is replaced with an akyl group, racemization occurs. Explain what is
going on in this case.

8. (25 pts) Sinceyou know Mariano’s chemistry, let’ stry to do something with it. Some
substrates for monoamine oxidase have a genera structure as shownin 6. Usethisand
your knowledge of Mariano’s chemistry to design anew class of monoamine oxidase
inhibitors. Show how they might function mechanistically.
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