
Lecture 15 & 16 HW  CHEM 109 

Medicinal Chemistry HW, Lecture 15 
1. Associate each one of the following terms with one of the three phases: 
pharmaceutical, pharmacokinetic, pharmacodynamic 

(a) absorption 
(b) dosage form 
(c) receptor 
(d) metabolism 
(e) binding site 
(f) elimination 
(g) excipient 
(h) oral administration 

 
2. Classify each method of drug administration as enteral or parenteral: 

(a) Inhalation 
(b) Subcutaneous 
(c) Rectal 
(d) Intravenous 
(e) Oral 
(f) Topical 
(g) Intramuscular 
(h) Sublingual 

 
3. Consider the following local anesthetic agents and find the pharmacophore. 

 
4. Consider the following local anesthetic agents and find the pharmacophore. 
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Problem 1 

Associate each one of the following terms with one of the three phases: pharmaceutical, 

pharmacokinetic, pharmacodynamic. 

a) absorption 

b) dosage form 

c) receptor 

d) metabolism 

e) binding site 

f) elimination 

g) excipient 

h) oral administration 

 

Problem 2 

a) Classify these ways of drug administration as enteral or parenteral: 

Inhalation, rectal, subcutaneous, intravenous, oral, topical, intramuscular, sublingual. 

b) To facilitate their dissolution in water, most drugs administered orally are ionic 

compounds. Which ones are more easily absorbed in the GI, the ones that are 

administered as carboxylates or the ones administered as ammonium salts? 

c) Mention three organs involved in the excretion of drugs and their metabolites.  

 

Problem 3 

Consider the following local anesthetic agents and find the pharmacophore. 
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Problem 4 

Consider the following diuretics and find the pharmacophore. 
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Problem 5 

Consider the following barbiturates used for general anesthesia and as sedatives. Find the 

pharmacophore. 
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Problem 6 

Consider the following antiviral agents. Famciclovir lacks antiviral activity but it is 

rapidly metabolized in the body to an active compound. Find the pharmacophore and 

propose a structure for the active metabolite of Famciclovir. 
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Lecture 16 
5. Calculate the therapeutic index of a drug that produces a toxic effect in 50% of the test 
population at a dose of 85 mg/kg and has a therapeutic effect in 50% of the test population at a 
dose of 100 µg/kg. Is this a better drug than a similar one with a therapeutic index of 100? 
Justify your answer.  
 
6. Look up the structures of the following drugs and predict if they are soluble in water. If not, 
what would you do to increase its solubility? Does pH affect the solubility potential? 

(a) Ropivacaine (see #3) 
(b) Mephophenobarbital (or mephobarbital) 
(c) Indomethacin  
 

7. The pKa’s of Butorphanol, a potent analgesic in the morphine family, are 7.97 and 10.26.  
(a) Keeping in mind that the structure provided is at physiological pH, identify the acidic protons 
and indicate which pKa goes with which proton. 
(b) What is the charge of butorphanol at pH 2? pH 5? pH 11?  
 
 
 
8. Propose a structure for the active metabolite of Famciclovir, an antiviral agent. In other words, 
which bonds are likely to be metabolized and what would be the resultant structure? 
 

 
 
 
9. Calculate the solubility potential of Penicillin G and Isopenicillin N using the solubility potential 
table from lecture 16. 
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Problem 7 

The influenza A viruses infect organisms by binding to the sialic acid residues of the 

glycoproteins found on the outside of the target cell. Compounds such as Oseltamivir 

(sold as Tamiflu), Zanamivir (sold as Relenza) and Laninamivir are used as antiviral 

drugs. They bind to one of the enzymes found on the virus’s surface and limit its spread. 

Compare the structures of sialic acid, Oseltamivir, Zanamivir and Laninamivir and find 

the pharmacophore. Pay attention to the stereochemistry. 
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Problem 8 

Calculate the therapeutic index of a drug that produces a toxic effect in 50% of the test 

population at a dose of 85 mg/kg and has a therapeutic effect in 50% of the test 

population at a dose of 100 µg/kg. Is this a better drug than a similar one with a 

therapeutic index of 100? Justify your answer. 

 

Problem 9 

a) Calculate the solubility potential of Ropivacaine (see Problem 2 for structure) and 

predict if this compound is soluble in water. If not, what would you do to increase its 

solubility? 

b) Answer the same questions for Mephobarbital shown in Problem 4. 
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