
Chem 162/262  (2007)        Assignment #6:  
 

Drug Metabolism, Prodrugs 
 

Please answer Q1 and either Q2 or Q3. 

1. Parkinson’s disease is characterized by a progressive loss of neurotransmitter dopamine.  The equilibrium 
between the protonated and the neutral form is shown below. 
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a) Why the oral administration of dopamine is not an effective treatment of Parkinson’s disease? 

b) Propose a prodrug approach to overcome the limited efficacy of oral dopamine? 

c) How could you ensure that the formation of dopamine from your prodrug occurs mainly in the nervous tissue?    

d) Propose a major metabolic reaction that leads to the inactivation of dopamine in the brain 

e) Propose a major metabolic reaction that leads to inactivation of the prodrug outside the brain 

 f) Propose approaches to protect the prodrug or dopamine from degradation, thus prolonging their action. 

 

   2.  Assuming that cytochrome P450 is responsible for the metabolism of the following compounds, show the 
structure of the major primary oxidation product or the final metabolite from each of the molecules below:  
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3. Paclitaxel is an antitumor agent that was first 
obtained by modifying naturally occurring alkaloids 
from the bark of the Pacific yew tree.  The drug inhibits 
cell replication at the mitosis stage by binding to and 
stabilizing microtubules, thus preventing temporal 
disassembly of microtubules that is required for 
mitosis.  Because microtubule dynamics and mitosis are 
also inhibited in non-cancerous cells, paclitaxel is quite 
toxic.  To overcome the toxicity, a nontoxic prodrug of 
paclitaxel (shown right) was synthesized. Propose a 
strategy how to use this prodrug specifically against 
cancer tissues.  
 
 

 
  
  


