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    Abstract
Inhibition of heat shock protein 90 (HSP90) results in the degradation of oncoproteins that drive malignant progression and induce cell death, thus making HSP90 a potential target of cancer therapy. 6-Chloro-9-(4-methoxy-3, 5-dimethyl-pyridin-2-ylmethyl)-9H-purin-2-ylamine (BIIB021), a synthetic HSP90 inhibitor, exhibited promising antitumor activity in preclinical models. It is currently in phase II clinical trials for the oral treatment of breast cancer. The objective of this study was to obtain both quantitative and qualitative metabolic profiles of [14C]BIIB021 in rat, dog, and human liver microsomes and hepatocytes to provide support for in vivo safety and clinical studies. The metabolites of [14C]BIIB021 were identified using liquid chromatography-tandem mass spectrometry coupled with radiometric detection. BIIB021 was extensively metabolized in both liver microsomes and hepatocytes. The major oxidative metabolic pathways identified for all species were due to hydroxylation (M7) and O-demethylation (M2) of the methoxy-dimethylpyridine moiety. The majority of M7 in dog hepatocytes was further conjugated to form the glucuronide (M4). Oxidative dechlorination (M6), monooxygenation (M10), and oxidative N-dealkylation of the methoxy-dimethylpyridine moiety (M11 and M12) were observed as the minor metabolic pathways in hepatocytes of all three species. A glutathione conjugate (M18) was also identified in all species. Its formation was catalyzed, in part, by soluble glutathione transferase via direct displacement of the chlorine on the amino-chloropurine moiety. Subsequent minor secondary metabolites M13, M14, M15, and M17 were observed in human, dog, and rat hepatocytes. Results from incubations of BIIB021 with human recombinant cytochrome P450 (P450) isoforms and a P450 antibody inhibition study in human liver microsomes suggested that the formation of M7 is mainly catalyzed by CYP2C19 and CYP3A4, whereas the formation of minor metabolite M2 in human liver microsomes probably could be attributed to CYP3A4.

Footnotes
	Article, publication date, and citation information can be found at http://dmd.aspetjournals.org.

http://dx.doi.org/10.1124/dmd.111.043000.
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 The online version of this article (available at http://dmd.aspetjournals.org) contains supplemental material.
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	heat shock protein
	LC
	liquid chromatography
	BIIB021
	6-chloro-9-(4-methoxy-3,5-dimethylpyridin-2-yl)methyl-9H-purin-2-ylamine
	MS/MS
	tandem mass spectrometry
	HPLC
	high-performance liquid chromatography
	MS
	mass spectrometry
	P450
	cytochrome P450
	AO
	aldehyde oxidase
	GSH
	glutathione
	CF2246
	2-((2-amino-6-chloro-9H-purin-9-yl)methyl)-3,5-dimethylpyridin-4-ol
	5-hydroxymethyl-BIIB021 glucuronide
	5-hydroxymethyl glucuronide
	CF3785
	(6-((2-amino-6-chloro-9H-purin-9-yl)methyl)-4-methoxy-5-methylpyridin-3-yl)methanol
	CF2483
	2-amino-6-chloro-9-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-9H-purin-8-ol
	LM
	liver microsomes
	RAM
	radioactivity monitor
	HRMS
	high-resolution mass spectrometry.




	Received September 26, 2011.
	Accepted December 29, 2011.

	Copyright © 2012 by The American Society for Pharmacology and Experimental Therapeutics



View Full Text
  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
     


	
			DMD articles become freely available 12 months after publication, and remain freely available for 5 years. 


			Non-open access articles that fall outside this five year window are available only to institutional subscribers and current ASPET members, or through the article purchase feature at the bottom of the page. 


			 


				Click here for information on institutional subscriptions.
	Click here for information on individual ASPET membership.


			



 

  




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    Log in using your username and password

  Username *
 



  Password *
 





Forgot your user name or password?




Purchase access
You may purchase access to this article. This will require you to create an account if you don't already have one.

  


  
  



			

		

	
	
 	
	
	


  


  
  



  





  


  
  



  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
        In this issue

    
  
  
    
  
    
  
      
  
  
    
    
      [image: Drug Metabolism and Disposition: 40 (4)]

  
  
      
      
          Drug Metabolism and Disposition      
      
        	Vol. 40, Issue 4 1 Apr 2012 


      
      
        		Table of Contents
	Table of Contents (PDF)
	About the Cover
	Index by author
	Editorial Board (PDF)
	Front Matter (PDF)




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  


  
      
  
  
     Article Alerts

  
    
  
      
  
  
    
  User Name *
 



  Password *
 


Sign In to Email Alerts with your Email Address

  Email *
 








  


  
  



  





  


  
  


  
      
  
  
     Email Article

  
    
  
      
  
  
    
 Thank you for sharing this Drug Metabolism & Disposition article.
NOTE: We request your email address only to inform the recipient that it was you who recommended this article, and that it is not junk mail. We do not retain these email addresses.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 In Vitro Metabolism of BIIB021, an Inhibitor of Heat Shock Protein 90, in Liver Microsomes and Hepatocytes of Rats, Dogs, and Humans and Recombinant Human Cytochrome P450 Isoforms



  Message Subject 
 (Your Name) has forwarded a page to you from Drug Metabolism & Disposition



  Message Body 
 (Your Name) thought you would be interested in this article in Drug Metabolism & Disposition.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
      Research ArticleArticle

  
  
      METABOLISM OF A PYRIDINYLMETHYL-9H-PURIN-2-YLAMINE ANALOG
  
    	 Lin Xu, Caroline Woodward, Samina Khan and Chandra Prakash


  
    	Drug Metabolism and Disposition April 1, 2012,  40 (4) 680-693; DOI: https://doi.org/10.1124/dmd.111.043000 

  
  
  



  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleArticle

  
  
      METABOLISM OF A PYRIDINYLMETHYL-9H-PURIN-2-YLAMINE ANALOG
  
    	 Lin Xu, Caroline Woodward, Samina Khan and Chandra Prakash


  
    	Drug Metabolism and Disposition April 1, 2012,  40 (4) 680-693; DOI: https://doi.org/10.1124/dmd.111.043000 

  
  
  



  


  
  



  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: Mendeley logo]
  


  
  



  



  


  
  


  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



          

        

	
 	
	
	


  


  
  



  
        Jump to section

    
  
  
    	Article	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Authorship Contributions
	Acknowledgments
	Footnotes
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF + SI
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      VX Metabolism in Human Liver Microsomes  
  
  
  
  




	
  
  
  
  
      Role and mechanism of YY1-UGT2B7 in breast cancer metastasis  
  
  
  
  




	
  
  
  
  
      Novel variant UGT1A transcripts  
  
  
  
  






Show more Articles

 Similar Articles






  



  


  
  



  
      
  
  
    
  


  
  



  
      
  
  
    
  
    
  
      
  
  
    Advertisement



  



  


  
  



  



  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
      
    
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    

	Home
	Alerts




Facebook   Twitter   LinkedIn   RSS
  




  


  
  



  

  
    
  
        Navigate

    
  
  
    	Current Issue
	Fast Forward by date
	Fast Forward by section
	Latest Articles
	Archive
	Search for Articles
	Feedback
	ASPET

  


  
  



  

  
    
  
        More Information

    
  
  
    	About DMD
	Editorial Board
	Instructions to Authors
	Submit a Manuscript
	Customized Alerts
	RSS Feeds
	Subscriptions
	Permissions
	Terms & Conditions of Use

  


  
  



  

  
    
  
        ASPET's Other Journals

    
  
  
    	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-009X (Online)


Copyright © 2024 by the American Society for Pharmacology and Experimental Therapeutics

  




  


  
  



  



    

  


  


  

  
    
  
      









  