Bioorganic Chemistry 2008  Mid Exam  Student ID #               Name                 
Total 100 points. Write your answers in the space provided. If you need more space, write on the back.

1. (3 x 5 points) Answer the following questions related to tetroses with D-configuration.
(a) Draw the Fischer projections of all the possible D-tetroses. Bonus two points for naming each sugar.
(b) Suggest one method to differentiate their relative stereochemistry (syn/anti or erythro/threo) and explain why.
(c) Suggest one way to prove that the two tetroses in (a) are the diastereoisomers to each other having the same absolute configuration at the penultimate carbon (the asymmetric center at the C-3 position).
2. (2 x 10 points) Discuss the similarities and differences between (a) cellulose and starch and (b) Tollen’s test, Benedict’s test and Fehling’s test.

3. (15 points) The following compound, -bisabolol, is one of sesquiterpenes, which consists of three isoprene units with each head-to-tail connection.
(a) (5 points) Identify each isoprene unit in -bisabolol by circling around each unit.

(b) (10 points) Provide a stepwise mechanism for the formation of -bisabolol from the starting farnesyl pyrophosphate
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4. (25 points) Answer the questions related to the following electrocyclic reaction of (2E,4Z,6E)-2,4,6-octatriene on the right.
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(a) (13 points) Draw the structure of the expected product when the reaction is performed by heating. Rationalize your answer based on the FMO (frontier molecular orbital) theory with a clear representation of the stereochemistry.
(b) (12 points) What will happen when the same reaction is done with a light irradiation? Explain, too.
5. (a) (15 points) Provide a stepwise mechanism for the following Pd-catalyzed cross-coupling reaction.
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 (b) (10 points) Explain why the carbonyl product instead of the allylic alcohol is obtained in the following Heck reaction.
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