Organic Chemistry c3444y
3rd Hour Exam

IWlonday, Apr. 26, 1990
Prof Leighton

Answer Key



Mame:

1. Prowide detatled mechanisms for the following transtormat ons:
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Mame:

2. Predict the major product of the following reactions:

a. (10 pts)
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MNatne:
40 a (10 pts) Shown below 15 a section of a peptide chain, Draw a second peptide chain underneath 1t such

that you form an antiparallel §-sheet. Be sure to indicate the hydrogen bonds.

) H . H

b (10 pts) The imidazole of histidine 15 often used by proteins as a base at the active site.
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Although 1tmidazole 15 a reasonably competent base (pE, of protonated imidazole =7, proteins often use
a 'trick” to increase 1ts basicity. Show with structures how the basicity of imidazole may be increased.
T ou may use any other reasonable chemical entity likely to be found in a protein that vou desire.
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The protein can empioy & base o depratonate the imidazole dunng the reaction. [n this way, the electron
densify of the Imidazole s Increased and 15 thus a stronger base. Another way to lookat this is that In the
first reaction above we have crealed a positive charge on the Imidazole. By Using the oifer base, we avoid

the creation of thls charge.
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Mame:

4. a (10 pts) Prowvide a classification (g.g D -ketotriose) and a Fischer projection for the following

catbohydrate:
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Fischer Projection

D-Aldopentose

Zlaszsificaton

k. (10 pts) Prowide a mechanism for the following transtorm at on:
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Mame:

5. a (10 pts) Prowide the structure of intermediate &, and prowide a brigf, concise explanation for
why this two step process leads to the indicated stereochemi sty 1n the product.
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The epaxide forms an the hattom face of the alliene because the nearest BnO group is hiocking the fop
face. 4 direct 8 ,2-like displacement then gives inversion leading to the observed stereochermical resull

b (10 pts) Because most §-ketoacids readily decarboxylate, vour lab partner is planning to
attempt the following dercarboxvlation:

CO-H o 0

Ewven though vour lab partner routinely steals vour food, vou decide to explain why you believe this
reaction might not work based on a careful mechanistic analysis:

This enol eannot form,
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