Chemistry 4205

Name: _________________________________

Assignment Chapters 2-4

15 points

Due: January 30, 2008

Answer the following questions. Please type your answers.
1. The hormone adrenaline interacts with proteins located on the surface of cells and does not cross the cell membrane. However, larger steroid hormones such as estrone cross cell membranes and interact with proteins located in the cell nucleus. Why is a large steroid molecule able to cross the cell membrane when a small molecule cannot?
2. Look up the molecule teicoplanin. 
(a) What class of drug does teicoplanin belong to? 
(b) What does it do? 
(c) What structural features of teicoplanin are important to its activity?

3. Which amino acids are most likely to participate in covalent catalysis? Acid-base catalysis?
4. The cyclooxygenase enzyme has three known isoenzymes: COX-1, COX-2, and COX-3.
(a) What class of drugs serves as the main inhibitor of COX enzymes?

(b) What is the most important structural difference between COX-1 and COX-2?

(c) How can the structural difference you described in (b) be used in the design of drugs to selectively inhibit COX-2? 

5. The following molecule (A) was designed as a transition-state inhibitor of an HIV protease enzyme which hydrolyzes the peptide bond of L-Phe-L-Pro (B). This drug was synthesized by Roche pharmaceuticals during the design and development of saquinavir, the first protease inhibitor approved by the FDA.
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(a) What is a transition-state inhibitor?

(b) What structural features of A are important in its role as a transititon-state inhibitor?

(c) A has an IC50 value of 6500 nM. What does this mean?

6. A hypothetical anticonvulsant drug that inhibits GABA aminotransferase was given to a patient in overdose quantities. Not only did the patient stop convulsing, but he went into a coma. If the problem was that the GABA concentration became too high, suggest a possible solution.
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