BPS 2110 , Fall 2013 . Suggested study questions. 
Question 1. 

a) What key questions are addressed in a Phase 1 Clinical Trial? In a phase II Clinical trial? In a Phase III Clinical trial? How many people are typically involved in each phase? 
b) Approximately what percent of drugs entering Phase I clinical trials are eventually approved by Regulatory agencies? 

c) Which of the clinical trials is typically the longest in time and the costliest? Briefly justify your answer

d) What is meant by the term Post –marketing surveillance? Why is this important in insuring drug safety? 

e) Despite the results of the clinical trial studies and the effort of regulatory agencies some drugs are withdrawn within a few years of approval. Explain why serious side effects are not always noted in Phase III Clinical trials. 

f) What is a typical cost of a Phase I, Phase II and Phase III clinical trials? 

Question 2. 

a) Give the names and headquarters country of three of the top ten pharmaceutical companies in the world. 

b) Which is currently the largest pharmaceutical company with  headquarters in Canada?

c) Which is the largest generic drug manufacturer in Canada? 

Question 3.

a) Why does Health Canada require Generic Drug Manufacturers to show that their drug is bio-equivalent to the brand name drug prior to giving marketing approval? What is meant by the term “bioequivalence”?  

b) What is a general estimate of the cost the work needed by a generic drug manufacturer in order to fulfill the requirement of “same  bioequivalence”? 
Question 4. 

a) Explain the basic concept upon which the development of cholesterol lowering drugs (statins) is based.  

b) A Japanese company started to look for possible natural inhibitors of HMD-CoA reductase.  Briefly explain why the looked first at metabolites produced by micro-organisms and not metabolites produced by plants. 

c) Which part (s) of the structure of mevastatin are considered crucial for the inhibition of HMG-CoA –reductase?  Explain by drawing chemical structure of a the natural ligand of this enzyme. 
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Question 6.  

a) Knowing the structure of the natural HMG-CoA reductase inhibitor shown in Question 5, would you expect the following two structures to be strong inhibitors of this enzyme? Give clear reasons for your decision.
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Question 11
b) Which of the following three structures would likely inhibit HMG-CoA-reductase most?  Explain your reasons carefully. [Hint: Take into account the structure of mevastatin and its open chain form] 
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Question 12. 

What is meant by the term “healer consensus”?  Give a plausible example 


Question 13.

Explain the process called “Bio-assay guided isolation” by describing its purpose and briefly outlining how it is carried out. 

Question 14. 

a) A mixture of the following six compounds is shaken with water and ethyl acetate. Which of the six compounds do you expect to be found in the water layer? 
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b) The ethyl acetate layer was placed in a flask and the solvent was removed under vacuum. The residue was then extracted with hexane. Which of the compound do you expect to be largely extracted with hexane? Which might be extracted to a small extent?

Question 15.
a) The artemisinin structure is shown below.  The peroxide bond is considered crucial to its activity. Identify this part of the molecule
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b) In the presence of iron (II) or potentially another catalyst the peroxide bond is cleaved. Show a reasonable  mechanism  for this reaction

c) The product  of reaction b) above is highly toxic. Explain why , either in words, or by drawing out the chemistry which is involved in the toxicity 

Question 16.

Which of the following three monoterpenes would you expect to most likely show toxicity in animals? Briefly explain why?
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Question 17. 

Describe briefly the mode of action of Aspirin (acetyl salicylic acid ; ASA) and explain why its action as an anti-inflammatory agent is accompanied in many patients by gastrointestinal bleeding. 

Question 18. 

COX2 inhibitors were initially expected to act as anti-inflammatory agents without the typical side effects associated with Aspirin [ASA] and the other NSAIDs such as Ibuprofen sold as Advil or Motrin. Explain the basis of this expectation. 

Question 19.

Knowing the structure of lead structure published by the Dupont company, DuP697, [See lecture notes]  and suggest two additional compounds that you would expect to have significant COX-2 vs COX-1 selectivity. Your compounds cannot have a sulfur containing ring since such compounds likely infringe on the DuPont patent.  If I were to ask this question on an exam, I would draw the structure of the compound on the questionnaire. 

Question 20.
a) What are the two primary requirements for a strong patent in the pharmaceutical area? 

b) What is the length of a patent in Canada under current law?

c) Suppose you were to patent a family of compounds as insecticides based on the core structure 1. 
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Suggest a series of structure changes that could be made to structure 1 which would lead to a library of at least 40 compound {you should propose at least two or tree modifications}. 
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