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Discovery of small-molecule as mu opioid antagonist
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With the increase in the use and abuse of opioid drugs have come an increase in the number of deaths from opioid drug overdose, 
including a 91% US-increase related with opioid analgesics during the period between 1999 to 2002. Opioid abuse also 

contributes to increased healthcare costs, which is estimated at $300 billion/year according to the White House budget office. It has 
been recognized that the analgesic effects and the unpleasant side effects (such as addiction, respiratory depression, and tolerance) 
of most therapeutic opioids are primarily due to their interaction with the mu opioid receptor (MOR). In order to counteract these 
negative effects, studies are underway to develop MOR antagonists. In addition to treating opioid dependence, MOR antagonists are 
also used in the treatment of alcoholism, and have the potential for treating a variety of other conditions such as psychosis, obesity, 
and Parkinson’s disease. Until recently, successful receptor-based drug design was extremely difficult, because the interaction 
between opioid drugs and the receptors were not fully understood at the molecular level. However, since reporting the crystal 
structure of the opioid receptors, researchers have been able to take advantage of this knowledge to discover new compounds, which 
target these receptors and may be useful for pharmacological and medical purposes. The current study aims to design, synthesize 
and biologically evaluate potential mu receptor antagonists. The preliminary virtual high throughput screening (HTS) has led to the 
identification of one novel small-molecule mu antagonist. Acknowledgement: NIH-NIGMS Center of Research Excellence in Natural 
Product Neuroscience, grant number P20 GM104932.
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