
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e) Despite the results of the clinical trial studies and the effort of regulatory agencies some drugs are withdrawn within a few years of approval.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}. 

Question 20.

a) Apply the Lipinski rules to the following structures and decide whether they follow all four of the rules and are potential drugs (drug –like molecules) 
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b) Which aspect of the ADME properties do the Lipinski rules address? 
Question 22. 

Consider the tetrahydronaphalene shown below.
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a) What is the most likely monohydroxylation product if the oxidation occurs at ring A? 

b) What is the most likely monohydroxylation product if the oxidation occurs at ring B? 
c) What is the structure of the key intermediate in process a) 

d) What is the structure of the key intermediate in process b) 

Question 23. *
Explain why an alkaloid such a nicotine, A, is readily metabolized by N-demethylation 
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Question 24. 

What is the expected structure of the product when the molecule cocaine, shown below is exposed to esterase enzymes in the presence of water?
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Question 25. 

a) Define the term “therapeutic index”

b) A drug compound has a therapeutic index of 4 and is known to be metabolized by CYP3A4. The patient receiving this drug  drink s grapefruit juice every day.  What might be the consequence of this combination of action?

c) Explain why drug- drug interactions are most critical when one the drug in question has a low therapeutic index. 

d) Explain how a compound, for example one of the components of grape fruit juice can act as a drug sparing agent. 

e) Extracts from the herb ‘St. John’s wort” upregulate CYP3A4.  How would the blood concentrations of a drug metabolized by CYP3A4 change if it is taking with St. John’s wort? Explain.

Question 26. 

Explain why people of Asian origin are more likely to have problems associated with taking the anti-coagulant drug Plavix compared to those of European origin. 
Question 27.

a) What is the US definition of an Orphan Disease?

b) What is the purpose of the US Orphan Drug program? 

c) Why does the development of an orphan drugs require special considerations? 

d) Give two specific examples of successes of this program.  

e) Give two examples of orphan diseases

Question 28.

What is the cause of most of the orphan diseases? 
Question 29.

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

Question 30. 
First pass metabolism refers to metabolism by the family of cytochrome P450 enzymes in the liver. These enzymes introduce hydroxyl groups into drug molecules. 

a) Give the key steps, by drawing the key intermediated involved, in the conversion of an aliphatic C-H bond into an O-H bond. Use the molecule cyclohexene as a simple substrate. 

b) The following products are possible. Which is the more likely?  Explain why. 
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Question 31. 

a) Give the structure of the intermediate in the metabolism of the aromatic substrate into the hydroxy derivative. 
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b) Which of the following substrates would be expected to be metabolized more rapidly according to the above pathway? Explain your choice. 
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Question32. 

Esomeprazole  (Nexium) is an  inhibitor of the enzymes CYP2C19 and CYP2C9, and may therefore interact with drugs that depend on them for metabolism.  

a) Plavix is an inactive pro-drug that depends on CYP2C19 for conversion to its active form.  

Will the concentration of Plavix be increased or decreased if used concomitantly with esomeprazole? Explain, briefly.   
Question 33. 

Define the term –“pro-drug” 

Question 34.

a) Based on the Lipinski rules the compound Taxol was not a likely candidate to be a useful drug. Nevertheless it has become an important anti- cancer drug. How was this accomplished? 

b) Taxol can be isolated in small quantities from the bark of the Pacific yew tree. This source was found to be inadequate for widespread use in cancer chemotherapy. Discuss , in general terms,  the resolution of this problem.

Question 35.

a) Explain why the World Health Organization is concerned with the indiscriminate use of artimisinin as a single anti-malarial drug. What are the advantages of the treatment called ACT (artimisinin combination therapy)

Question 36. 

Knowing the structure of Penicillin G and V and understanding why Pen V is orally bio-available and Pen G is not, decide whether the following penicillin called Methicillin could be effectively administered orally or would need to be injected. (You should be able to answer this type of question with some structure variation) On an exam, I would supply all structures! 
b) Incidentally: Methicillin is considered an important penicllins since for a long time most bacteria which had become resistant to other penicillins remained sensitive to Methicllin. More recently types of Methicillin resistant bacteria have appeared. These are called MRS : Methicillin Resistant Staphylococcus. strains of bacteria . 
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Question 37 

Describe and very briefly explain two key advantages of natural product compounds as. potential drugs. 

Question 38 

Consider the structure of quinine and chloroquine.  Discuss the common structural features including respect to hydrogen bond donor, hydrogen bond acceptor sites. What is the shape of the quinoline [bicyclic aromatic] ring system? Here again, if this question, or a closely related one, were asked on the test the structures would be included. 

Question 39.
a) What are the two major goals of the Natural Health Product Division of Health Canada with respect to the sale and distribution of NHPs? 

b) Indicate several ways which are used to reach these key goals 

Question 40.

a) Give an estimate of the number of orphan diseases, world wide. 
b) Discuss two incentives given to pharmaceutical companies which have helped convince companies to initiate such research.

c) What is the name of the orphan disease associated with the “Philadelphia chromosome and the first successful drug developed to treat it? 

Question  41.

a) Keeping in mind the context of this course, what is meant by the term anti-oxidant?

b) Which of the following structures do you expect would act to act as the most potent anti-oxidant and which would not act as an anti-oxidant.  Justify your choices! 


[image: image16.emf]OH

OH OH

O

1)

2)

3)



Question 42. 

a) What is the bond dissociation energy in Kcal/mole of the indicated(Bold) bond in each of the following structures? [The number should be within several Kcal/mole compared to the usually accepted value].
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b) Generation of RO. (oxygen centered radicals)  in the presence of the unsaturated fatty ester,  shown below,  leads to R-O-H and the radical 1 as the most likely result. Explain why by drawing the electron movement using the fishhook presentation  to rexplain this transformation. 
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c)  The reaction of 1 with oxygen results in the formation of  a hydroperoxide. Draw the structure of the hydroperoxide and the fishhook arrows to show how this product is formed. 

Question 43. 

Genistein, is known to be a weak estrogen agonist.
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a) Define the term agonist.
b) What structural features of genistein most likely account for its estrogenic activity? 

Question 44
The development of typical pharmaceutical drugs requires careful Clinical trials including the practice of blind and double blind studies.
 In contrast clinical trials with NPHs  are often not carried out or are often of poorer quality than those involving new pharmaceuticals. What are several of the most common problems associated with clinical trials involving NHPs.? 
Question 45
a) What health issues are typically addressed by NHPs?

b) What health issues cannot by claimed by NHPs without the same relatively rigorous clinical trials as are required for typical pharmaceuticals? 

c) Which governmental organization in Europe is considered to be a very reliable source of information concerning the use of NHPs? 
Question 46. 
Complementary and Alternative Medicines, including homeopathy, are included in the mandate of the NHP branch of Health Canada and US Food and Drug Aministration –National Center for Complementary and Alternative Medicine despite the following statement on the website of the US organization. “There is little evidence to support homeopathy as an effective treatment for any specific condition”.  
a) What is the definition of homeopathy?

b) Why is such a treatment included in NHP regulations? 
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