
    
      Skip to main content
    

    


  
      


    
      
    
  
    
  
    
  
                
    
      Advertisement



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit



  


  
  



  
      
  
  
    
  	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET





  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	My alerts
	Log in
	 My Cart



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
    [image: Molecular Pharmacology]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET




    

  


  



  
    
  
                
    
      
  
    
  
      
  
  
    
  


  
  


  
      
  
  
    	My alerts
	Log in
	 My Cart

  


  
  



  



    

  


  


  


  
  
    
  
        
            
        [image: Molecular Pharmacology]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit


    

  



  
                
    
      	 Visit molpharm on Facebook
	 Follow molpharm on Twitter
	 Follow molpharm on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleArticle

  
      

  
      Quantum Chemical Studies of the Metabolism of a Series of Chlorinated Ethane Anesthetics
  
    	 GILDA LOEW, JAMES TRUDELL and HARVEY MOTULSKY


  
    	Molecular Pharmacology March 1973,  9 (2) 152-162; 

  
  
  


GILDA LOEW 
Departments of Genetics, Anesthesia, and Chemistry, Stanford University School of Medicine, Stanford University Medical Center, Stanford, California 94305

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


JAMES TRUDELL 
Departments of Genetics, Anesthesia, and Chemistry, Stanford University School of Medicine, Stanford University Medical Center, Stanford, California 94305

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


HARVEY MOTULSKY 
Departments of Genetics, Anesthesia, and Chemistry, Stanford University School of Medicine, Stanford University Medical Center, Stanford, California 94305

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Info & Metrics
	eLetters
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract

      Using a working molecular orbital program based on an iterative extended Hückel method, we have calculated the conformational and electronic properties of a series of nine chloroethane anesthetics. The object of this study was to determine the molecular factors which correlated with the observed specificity of the extent of dechlorination in vitro of these compounds, all believed to be substrates of the same liver microsomal enzyme system. The results of our energy conformation studies reveal that all these compounds have a common minimum energy conformer, characterized by adjacent chlorine atoms as far apart as possible. Chemically, our calculations point to a unique and striking correlation between the extent of dechlorination and the extent of electron deficiency in the most electron-deficient carbon valence atomic orbital in each compound. No such correlation was found with other calculated molecular properties such as C-Cl or C-H bond strengths, or the net charge on the carbon, hydrogen, or chlorine atoms in this series of compounds. Our calculation also show that the electron-deficient carbon atom orbital is used in bonding to a chlorine atom in each compound. Our results are most consistent with a mechanism of dechlorination in which the rate-determining step involves an anionic attack on the electron-deficient carbon atomic orbital. Other calculated molecular characteristics reinforce this conclusion, and allow the further inference that such an anionic attack is accompanied by a chlorine displacement, perhaps aided by a proton on a nearby acidic residue in the metabolizing enzyme.
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