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    Abstract

      In D2O (pD 6.8), increasing concentrations of norepinephrine were accompanied by an upfield shift of the phenyl proton signal. At all concentrations the addition of 1 mole of ATP for 4 moles of the amine caused the signal to move further upfield. To delineate stacking from other electronic processes in solutions of norepinephrine, dimethyl sulfoxide (DMSO), a pure hydrogen bond acceptor, was utilized. In this solvent, increasing concentrations of norepinephrine were accompanied by a downfield shift of the phenyl proton signal, whereas phenylethylamine, a compound incapable of hydrogen bonding, showed no change. The downfield shift observed with norepinephrine was explained by increased hydrogen bonding between catechol OH groups in the more concentrated solutions. If hydrogen bonding were the only factor influencing the magnetic field, the replacement of DMSO by D2O, a hydrogen bond donator and acceptor, should cause a continuous downfield shift of the phenyl proton signal. In 0.5 M norepinephrine the signal moved downfield until the D2O reached 80 volumes/100 volumes but then reversed its course. The upfield shift was attributed to stacking of the aromatic rings. In all mixtures of DMSO and D2O, the phenyl proton signal of norepinephrine was moved upfield by the addition of adenosine. These shifts were explained by the formation of complexes between the adenine and catechol rings. In D2O, ATP produced a greater upfield shift than did adenosine. This observation indicated augmented ring stacking in the catecholamine· ATP complexes. In D2O, increasing the temperature of the norepinephrine·ATP complex from 28° to 80° caused a downfield shift of the phenyl—H and adenine 2H signals, whereas the adenine 8H showed no change. The phenyl—H signal of norepinephrine alone was not affected by temperature. These observations are in harmony with a Dreiding model of the 4:1 norepinephrine·ATP complex in which the adenine 2H is located between two catechol rings.

    
	Copyright © 1981 by The American Society for Pharmacology and Experimental Therapeutics




  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
    	
			MolPharm 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

    
  
  
    
  
    
  
      
  
  
    
    
  
  
      
      
          Molecular Pharmacology      
      
        	Vol. 19, Issue 1 1 Jan 1981 


      
      
        		Table of Contents
	Table of Contents (PDF)
	Index by author
	Back Matter (PDF)
	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 Molecular Pharmacology 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 
 Ring Stacking in Solutions of Norepinephrine and the 4:1 Norepinephrine·ATP Complex



  Message Subject 
 (Your Name) has forwarded a page to you from Molecular Pharmacology



  Message Body 
 (Your Name) thought you would be interested in this article in Molecular Pharmacology.



  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

  
  
      Ring Stacking in Solutions of Norepinephrine and the 4:1 Norepinephrine·ATP Complex
  
    	 B. H. MOON, V. S. PAI and E. W. MAYNERT


  
    	Molecular Pharmacology January 1, 1981,  19 (1) 44-48; 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleArticle

  
  
      Ring Stacking in Solutions of Norepinephrine and the 4:1 Norepinephrine·ATP Complex
  
    	 B. H. MOON, V. S. PAI and E. W. MAYNERT


  
    	Molecular Pharmacology January 1, 1981,  19 (1) 44-48; 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
Article

	
  
  
  
  
      Impact of Lipid Binding Proteins on Ligand Disposition  
  
  
  
  




	
  
  
  
  
      Prodigiosin Inhibits TGF-β Signaling  
  
  
  
  




	
  
  
  
  
      The Role of RGS4 in Stress and Ketamine Actions  
  
  
  
  






Show more Article


Articles

	
  
  
  
  
      Impact of Lipid Binding Proteins on Ligand Disposition  
  
  
  
  




	
  
  
  
  
      Prodigiosin Inhibits TGF-β Signaling  
  
  
  
  




	
  
  
  
  
      The Role of RGS4 in Stress and Ketamine Actions  
  
  
  
  






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

  


  
  



  

  
    
  
        ASPET's Other Journals

    
  
  
    	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Pharmacological Reviews
	Pharmacology Research & Perspectives

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-0111 (Online)


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

  




  


  
  



  



    

  


  


  

  
    
  
      







  