
    
    

    
    

    

    
    
    
      
    
    synthesis


    
    
    
    



    

      

  
    	
          
            DE
          
        
	
          EN
        
	
        
          Home
        
      
	
        Products
        	
            
              Journals
            
          
	
            
              Books
            
          
	
            
              Book Series
            
          


        

      
	
        Service
        	
            
              Library Service
            
          


        

      
	
        Help
      
	
        
          Contact
        
      
	
        
          Portal
        
      


  

  
    
    
      
        SYNTHESIS
      
    

    

  
    
    
      
        
          Full-text search
        

      

      	Full-text search
	Author Search
	Title Search
	DOI Search
	Metadata Search


    

    
    
    
    
  




  

  
    


  



  	
	
	
	
	
	
        
          Journal
        
        	
                More About This Journal
              
	
                Editorial Board
              
	
                Advisory Board
              
	
                Editorial Office
              
	
                German National License
              
	
                Brochure
              


      
	
        
          Authors
        
        	
                Instructions for Authors
              
	
                Submit a Manuscript
              


      
	
          
            Subscription
          
          	
                  Subscription Information & Contacts
                
	
                  Institutional Licensing
                


        
	
        
        
        
          
        
          
            Recent Special Topics
            
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
        	
                Upcoming Special Topics
              
	
                Synthetic Development of Key Intermediates and Active Pharmaceutical Ingredients (APIs)
              
	
                Advances in Skeletal Editing and Rearrangement Reactions
              
	
                C–H Bond Functionalization of Heterocycles
              
	
                Electrochemical Organic Synthesis
              
	
                Special Issue dedicated to Prof. David A. Evans 
              
	
                Synthetic Advancements Enabled by Phosphorus Redox Chemistry
              
	
                Special Issue dedicated to Prof. Cristina Nevado, recipient of the 2021 Dr. Margaret Faul Women in Chemistry Award
              
	
                Bürgenstock Special Section 2022 – Future Stars in Organic Chemistry
              
	
                Special Issue dedicated to Prof. Alain Krief
              
	
                Aryne Chemistry in Synthesis
              
	
                Asymmetric C–H Functionalization
              
	
                SYNTHESIS Conference Special Topic ISySyCat21
              
	
                Special Issue in Memory of Prof. Ferenc Fülöp
              
	
                Bürgenstock Special Section 2021 – Future Stars in Organic Chemistry
              
	
                Cycloadditions – Established and Novel Trends – in Celebration of the 70th Anniversary of the Nobel Prize Awarded to Otto Diels and Kurt Alder
              
	
                Special Issue dedicated to Prof. Sarah Reisman, recipient of the 2019 Dr. Margaret Faul Women in Chemistry Award
              
	
                Special Issue Dedicated to Professor Shinji Murai – Part II
              
	
                Special Issue Dedicated to Professor Shinji Murai – Part I
              


      
	
        
        
        
          
        
          
            Virtual Issues
            
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
        	
                Virtual Collection: Dedicated to Prof. Guo-Qiang Lin
              
	
                20 most-cited SYNTHESIS articles published in 2021/2022
              
	
                Virtual Golden Anniversary Issue – 50 Years Synthesis
              
	
                Editor's choice
              
	
                Virtual India Collection
              
	
                Virtual Collection: Jhillu S. Yadav
              
	
                Virtual Collection: Special Issue dedicated to Prof. Alain Krief
              
	
                Open Access Articles
              


      





    	
        
        
        
        
        
        
          
          
            
              Not Logged In
            
             
              Login
            
            
              	
                  
                    
                      
                      
                      
                      
                        Username or e-mail address: 
                        
                      

                      
                        Password:
                        
                      

                      
                        
                      

                      Forgot Access Data?
                      
                        Register Now
                      
                      
                        OpenAthens/Shibboleth Login
                      
                    

                  
                


            

          
        
        

        

      
	
        
        
          Shopping Cart
        
        









        
        
      


  

  
    
      
    

    
    
      
    
    
    
    
    
    
    
    
    
      
        
          
        

      
    
  




      

      

      
        




  



  

  
    
    
      [image: ]
      
    

    
    
      
        
          
          
          
          
            Year (Archive)
            
              
                
                  2006
                

              

              	
                      
                      
                      
                      
                        2024
                      
                    
	
                      
                      
                      
                      
                        2023
                      
                    
	
                      
                      
                      
                      
                        2022
                      
                    
	
                      
                      
                      
                      
                        2021
                      
                    
	
                      
                      
                      
                      
                        2020
                      
                    
	
                      
                      
                      
                      
                        2019
                      
                    
	
                      
                      
                      
                      
                        2018
                      
                    
	
                      
                      
                      
                      
                        2017
                      
                    
	
                      
                      
                      
                      
                        2016
                      
                    
	
                      
                      
                      
                      
                        2015
                      
                    
	
                      
                      
                      
                      
                        2014
                      
                    
	
                      
                      
                      
                      
                        2013
                      
                    
	
                      
                      
                      
                      
                        2012
                      
                    
	
                      
                      
                      
                      
                        2011
                      
                    
	
                      
                      
                      
                      
                        2010
                      
                    
	
                      
                      
                      
                      
                        2009
                      
                    
	
                      
                      
                      
                      
                        2008
                      
                    
	
                      
                      
                      
                      
                        2007
                      
                    
	
                      
                      
                      
                      
                        2006
                      
                    
	
                      
                      
                      
                      
                        2005
                      
                    
	
                      
                      
                      
                      
                        2004
                      
                    
	
                      
                      
                      
                      
                        2003
                      
                    
	
                      
                      
                      
                      
                        2002
                      
                    
	
                      
                      
                      
                      
                        2001
                      
                    
	
                      
                      
                      
                      
                        2000
                      
                    
	
                      
                      
                      
                      
                        1999
                      
                    
	
                      
                      
                      
                      
                        1998
                      
                    
	
                      
                      
                      
                      
                        1997
                      
                    
	
                      
                      
                      
                      
                        1996
                      
                    
	
                      
                      
                      
                      
                        1995
                      
                    
	
                      
                      
                      
                      
                        1994
                      
                    
	
                      
                      
                      
                      
                        1993
                      
                    
	
                      
                      
                      
                      
                        1992
                      
                    
	
                      
                      
                      
                      
                        1991
                      
                    
	
                      
                      
                      
                      
                        1990
                      
                    
	
                      
                      
                      
                      
                        1989
                      
                    
	
                      
                      
                      
                      
                        1988
                      
                    
	
                      
                      
                      
                      
                        1987
                      
                    
	
                      
                      
                      
                      
                        1986
                      
                    
	
                      
                      
                      
                      
                        1985
                      
                    
	
                      
                      
                      
                      
                        1984
                      
                    
	
                      
                      
                      
                      
                        1983
                      
                    
	
                      
                      
                      
                      
                        1982
                      
                    
	
                      
                      
                      
                      
                        1981
                      
                    
	
                      
                      
                      
                      
                        1980
                      
                    
	
                      
                      
                      
                      
                        1979
                      
                    
	
                      
                      
                      
                      
                        1978
                      
                    
	
                      
                      
                      
                      
                        1977
                      
                    
	
                      
                      
                      
                      
                        1976
                      
                    
	
                      
                      
                      
                      
                        1975
                      
                    
	
                      
                      
                      
                      
                        1974
                      
                    
	
                      
                      
                      
                      
                        1973
                      
                    
	
                      
                      
                      
                      
                        1972
                      
                    
	
                      
                      
                      
                      
                        1971
                      
                    
	
                      
                      
                      
                      
                        1970
                      
                    
	
                      
                      
                      
                      
                        1969
                      
                    


            

          

          
          
          
            Issues
            

          

        


        	
                Table of Contents
              
	
            
              
                Current Issue
              
            
          
	
                Articles by Category
              
	
              
                Free Sample Issue (01/2024)
              
            


      
    

    
    
      

  
  
    
      
      
    
    
      
        
        
      

    
  



    
    
    

    

    

    
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
          
            
          
          
          
        
      
    
      
    
      
        
          
  
          
            
          
  
          
            
              
              
                Related E-Products
              
            

            
              	
                      
                        

                        
                          Science of Synthesis
                        

                       
                      
                    
	
                      
                        

                        
                          Pharmaceutical Substances
                        

                       
                      
                    


            

          

        
      
    
      
        
          
            
              Related Journals
            

            
              	
                      
                        

                        
                          SYNLETT
                        

                      
                    
	
                      
                        

                        
                          SYNFACTS
                        

                      
                    
	
                      
                        

                        
                          SynOpen
                        

                      
                    
	
                      
                        

                        
                          Organic Materials
                        

                      
                    
	
                      
                        

                        
                          Planta Medica
                        

                      
                    
	
                      
                        

                        
                          Planta Medica International Open 
                        

                      
                    
	
                      
                        

                        
                          Drug Research 
                        

                      
                    


            

          

        
      
    
      
        
          
            
              Related Books
            

            
              	
                      
                        

                        
                          SoS C-1 Building Blocks in Organic Synthesis
                        

                      
                    
	
                      
                        

                        
                          SoS Multicomponent Reactions
                        

                      
                    
	
                      
                        

                        
                          SoS Cross Coupling and Heck-Type Reactions
                        

                      
                    
	
                      
                        

                        
                          SoS Asymmetric Organocatalysis
                        

                      
                    
	
                      
                        

                        
                          SoS Water in Organic Synthesis
                        

                      
                    
	
                      
                        

                        
                          SoS Stereoselective Synthesis
                        

                      
                    
	
                      
                        

                        
                          Protecting Groups
                        

                      
                    
	
                      
                        

                        
                          Spectroscopic Methods in Organic Chemistry
                        

                      
                    
	
                      
                        

                        
                          More from Thieme Chemistry
                        

                      
                    


            

          

        
      
    
      
    
      
    
      
    
      
    
      
    
      
    
  

    
  

  
  
  






  
  

  
    

  
  
    
      
      
    
    
      
      
    
  



    


  

    

    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    

    
    
    

    
      
        
          Subscribe to RSS

          Please copy the URL and add it into your RSS Feed Reader.

          
          https://www.thieme-connect.de/rss/thieme/en/10.1055-s-00000084.xml
        

      

    

    

    

    
      
        [bookmark: saveLink]
      
    

    
      
        
      

      
        
      

      
        
          Share / Bookmark

          Facebook
          X
          Linkedin
          Weibo
        

      

    

    

    

    
      
          
              
          
      
    

    

    

    
      
        
        
          
          
          
        
      
    
  


  
    
      
        
          
            
              Download PDF
            
          
        
      

      
        
          
            
          
        
      

    

  

  

  
  
    
  
  




    
    
Synthesis  2006(16): 2653-2658  
DOI: 10.1055/s-2006-942466

PAPER

© Georg Thieme Verlag Stuttgart · New York
Functionalized Ionic Liquid as an Efficient and Recyclable Reaction Medium for Phosphine-Free Palladium-Catalyzed Heck Reaction

Li  Zhoua, Lei  Wang*a,b

a Department of Chemistry, Huaibei Coal Teachers College, Huaibei, Anhui 235000, P. R. of China
b State Key Laboratory of Organometallic Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 200032, P. R. of China
Fax: +86(561)3090518; e-Mail: leiwang@hbcnc.edu.cn; 



Further Information


Publication History


	
        Received
      13 March 2006


Publication Date:
04 July 2006 (online)












	
Abstract

	
Full Text

	
References




 

[image: SFX Search]

 Buy Article Permissions and Reprints All articles of this category



[image: ]


Abstract

A functionalized ionic liquid, 1-(2-hydroxyethyl)-3-methylimidazolium tetrafluoroborate ([HEmim][BF4]), was found to be as an efficient and recyclable reaction medium for palladium-catalyzed Heck reaction. The olefination of iodoarenes and bromoarenes with olefins generated the corresponding products in good to excellent yields under phosphine-free reaction conditions. The reaction involved the use of [HEmim][BF4] as the solvent, potassium phosphate as the base, and palladium acetate as the catalyst. In addition, palladium and ionic liquid could be recovered and recycled for six consecutive trials without significant loss of its reactivity.


Key words
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References

	
[bookmark: RF04106SS-1][bookmark: RF04106SS-1A]1a 
             Heck RF. 
            Acc. Chem. Res. 
            1979, 
            12: 
            146 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-1][bookmark: RF04106SS-1B]1b 
             Heck RF. 
             
              Palladium Reagents in Organic Synthesis
              
            Academic Press; 
            London: 
            1985. 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-1][bookmark: RF04106SS-1C]1c 
             Heck RF.  In  
              Comprehensive Organic Synthesis
              
            Vol. 4: 
             Trost BM. 
             Flemming I. 
            Pergamon; 
            New York: 
            1991. 
            Chap. 4.3. 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-1][bookmark: RF04106SS-1D]1d 
             Bräse S. 
             Meijere A.  In  
              Metal Catalyzed Cross Coupling Reactions
              
             Diederich F. 
             Stang PJ. 
            Wiley; 
            New York: 
            1998. 
            Chap. 3. 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-2][bookmark: RF04106SS-2A]2a 
             Cornils B. 
             Herrmann WA. 
             
              Applied Homogeneous Catalysis with Organometallic Compounds: A Comprehensive Handbook in Two Volumes
              
            VCH; 
            Weinheim: 
            1996. 
          




Google Scholar





	
[bookmark: RF04106SS-2][bookmark: RF04106SS-2B]2b 
             Beletskaya IP. 
             Cheprakov AV. 
            Chem. Rev. 
            2000, 
            100: 
            3009 
          




Google Scholar





	[bookmark: RF04106SS-3]3 
             Danishefsky SJ. 
             Masters JJ. 
             Young WB. 
             Link JT. 
             Snyder LB. 
             Magee TV. 
             Jung DK. 
             Isaacs RCA. 
             Bornmann WG. 
             Alaimo CA. 
             Coburn CA. 
             Di Grandi MJ. 
            J. Am. Chem. Soc. 
            1996, 
            118: 
            2843 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-4][bookmark: RF04106SS-4A]4a 
             Stinson SC. 
            Chem. Eng. News 
            1999, 
            77 (10): 
            63 
          






Google Scholar





	
[bookmark: RF04106SS-4][bookmark: RF04106SS-4B]4b 
             Tsuji J. 
             
              Palladium Reagents and Catalysts. Innovations in Organic Synthesis
              
            Wiley; 
            Chichester: 
            1995. 
          






Google Scholar





	[bookmark: RF04106SS-5]5 
             Amatore C. 
             Jutand A. 
            Acc. Chem. Res. 
            2000, 
            33: 
            314 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-6][bookmark: RF04106SS-6A]6a 
             Schmidt AF. 
             Smirnov VV. 
            J. Mol. Catal. A: Chem. 
            2003, 
            203: 
            75 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-6][bookmark: RF04106SS-6B]6b 
             Gurtler C. 
             Buchwald SL. 
            Chem. Eur. J. 
            1999, 
            5: 
            3107 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-7][bookmark: RF04106SS-7A]7a 
             Choudary BM. 
             Sarma RM. 
             Rao KK. 
            Tetrahedron 
            1992, 
            48: 
            719 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-7][bookmark: RF04106SS-7B]7b 
             Augustine RL. 
             O’Leary ST. 
            J. Mol. Catal. A: Chem. 
            1995, 
            95: 
            277 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-7][bookmark: RF04106SS-7C]7c 
             Zhao F. 
             Bhanage BM. 
             Shirai M. 
             Arai M. 
            Chem. Eur. J. 
            2000, 
            6: 
            843 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-7][bookmark: RF04106SS-7D]7d 
             Djakovitch L. 
             Koehler K. 
            J. Am. Chem. Soc. 
            2001, 
            123: 
            5990 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-7][bookmark: RF04106SS-7E]7e 
             Mori K. 
             Yamaguchi K. 
             Hara T. 
             Mizugaki T. 
             Ebitani K. 
             Kaneda K. 
            J. Am. Chem. Soc. 
            2002, 
            124: 
            11572 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-7][bookmark: RF04106SS-7F]7f 
             Yang H. 
             Zhang G. 
             Hong X. 
             Zhu Y. 
            J. Mol. Catal. A: Chem. 
            2004, 
            210: 
            143 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-7][bookmark: RF04106SS-7G]7g 
             Choudary BM. 
             Madhi S. 
             Chowdari NS. 
             Kantam ML. 
             Sreedhar B. 
            J. Am. Chem. Soc. 
            2002, 
            124: 
            14127 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-8][bookmark: RF04106SS-8A]8a 
             Reetz MT. 
             Helbig W. 
             Quaiser SA. 
             Stimming U. 
             Breuer N. 
             Vogel R. 
            Science 
            1995, 
            267: 
            367 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-8][bookmark: RF04106SS-8B]8b 
             Reetz MT. 
             Lohmer G. 
            Chem. Commun. 
            1996, 
            1921 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-8][bookmark: RF04106SS-8C]8c 
             Klingelhöfer S. 
             Heitz W. 
             Greiner A. 
             Oestreich S. 
             Förster S. 
             Antonietti M. 
            J. Am. Chem. Soc. 
            1997, 
            119: 
            10116 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-8][bookmark: RF04106SS-8D]8d 
             Reetz MT. 
             Westermann E. 
            Angew. Chem. Int. Ed. 
            2000, 
            39: 
            165 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-8][bookmark: RF04106SS-8E]8e 
             Deshmukh RR. 
             Rajagopal R. 
             Srinivasan KV. 
            Chem. Commun. 
            2001, 
            1544 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-8][bookmark: RF04106SS-8F]8f 
             Galow TH. 
             Drechsler U. 
             Hanson JA. 
             Rotello VM. 
            Chem. Commun. 
            2002, 
            1076 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-8][bookmark: RF04106SS-8G]8g 
             De Vries AHM. 
             Mulders JMCA. 
             Mommers JHM. 
             Henderickx HJW. 
             De Vries JG. 
            Org. Lett. 
            2003, 
            5: 
            3285 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-9]For recent reviews, see:

	
[bookmark: RF04106SS-9][bookmark: RF04106SS-9A]9a 
             Welton T. 
            Chem. Rev. 
            1999, 
            99: 
            2071 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-9][bookmark: RF04106SS-9B]9b 
             Wasserscheid P. 
             Keim W. 
            Angew. Chem. Int. Ed. 
            2000, 
            39: 
            3772 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-9][bookmark: RF04106SS-9C]9c 
             Dupont J. 
             De Souza RF. 
             Suarez PAZ. 
            Chem. Rev. 
            2002, 
            102: 
            3667 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-9][bookmark: RF04106SS-9D]9d 
             Wilkes JS. 
            Green Chem. 
            2002, 
            4: 
            73 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-9][bookmark: RF04106SS-9E]9e 
             Wasserscheid P. 
             Welton T. 
             
              Ionic Liquids in Synthesis
              
            Wiley-VCH; 
            Weinheim: 
            2003. 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-10][bookmark: RF04106SS-10A]10a 
             Herrmann WA. 
             Köcher C. 
             Gooβen LJ. 
             Artus GRJ. 
            Chem. Eur. J. 
            1996, 
            2: 
            1627 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-10][bookmark: RF04106SS-10B]10b 
             Lee K.-M. 
             Lee Y.-T. 
             Lin IJB. 
            J. Mater. Chem. 
            2003, 
            13: 
            1079 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-10][bookmark: RF04106SS-10C]10c 
             Branco LC. 
             Rosa JN. 
             Ramos JJM. 
             Alfonso CAM. 
            Chem. Eur. J. 
            2002, 
            8: 
            3671 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-10][bookmark: RF04106SS-10D]10d 
             Cole AC. 
             Jensen JL. 
             Ntai I. 
             Tran KLT. 
             Weaver KJ. 
             Forbes DC. 
             Davis JH. 
            J. Am. Chem. Soc. 
            2002, 
            124: 
            5962 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-10][bookmark: RF04106SS-10E]10e 
             Holbrey JD. 
             Reichert WM. 
             Tkatchenko I. 
             Bouajila E. 
             Walter O. 
             Tommasi I. 
             Rogers RD. 
            Chem. Commun. 
            2003, 
            28 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-10][bookmark: RF04106SS-10F]10f 
             Visser AE. 
             Swatloski RP. 
             Reichert WM. 
             Mayton R. 
             Sheff S. 
             Wierzbicki A. 
             Davis JH. 
             Rogers RD. 
            Chem. Commun. 
            2001, 
            135 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-10][bookmark: RF04106SS-10G]10g 
             Merrigan TL. 
             Bates ED. 
             Dorman SC. 
             Davis JH. 
            Chem. Commun. 
            2000, 
            2051 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-10][bookmark: RF04106SS-10H]10h 
             Zhao D. 
             Fei Z. 
             Geldbach TJ. 
             Scopelliti R. 
             Dyson PJ. 
            J. Am. Chem. Soc. 
            2004, 
            126: 
            15876 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-10][bookmark: RF04106SS-10I]10i 
             Song G. 
             Cai Y. 
             Peng Y. 
            J. Comb. Chem. 
            2005, 
            7: 
            561 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-10][bookmark: RF04106SS-10J]10j 
             Li D. 
             Shi F. 
             Peng J. 
             Guo S. 
             Deng Y. 
            J. Org. Chem. 
            2004, 
            69: 
            3582 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-10][bookmark: RF04106SS-10K]10k 
             Wasserscheid P. 
             Drießen-Hölscher B. 
             Hal R. 
             Steffens HC. 
             Zimmermann J. 
            Chem. Commun. 
            2003, 
            2038 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-10][bookmark: RF04106SS-10L]10l 
             Zhao D. 
             Fei Z. 
             Ohlin CA. 
             Laurenczy G. 
             Dyson PJ. 
            Chem. Commun. 
            2004, 
            2500 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-10][bookmark: RF04106SS-10M]10m 
             Xiao J.-C. 
             Twamley B. 
             Shreeve JM. 
            Org. Lett. 
            2004, 
            6: 
            3845 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-10][bookmark: RF04106SS-10N]10n 
             Yao Q. 
             Zhang Y. 
            Angew. Chem. Int. Ed. 
            2003, 
            42: 
            3395 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RF04106SS-11][bookmark: RF04106SS-11A]11a 
             Branco LC. 
             Rosa JN. 
             Moura Ramos JJ. 
             Afonso CAM. 
            Chem. Eur. J. 
            2002, 
            8: 
            3671 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-11][bookmark: RF04106SS-11B]11b 
             Miao W. 
             Chan T.-H. 
            Org. Lett. 
            2003, 
            5: 
            5003 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-11][bookmark: RF04106SS-11C]11c 
             Miao W. 
             Chan T.-H. 
            J. Org. Chem. 
            2005, 
            70: 
            3251 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-11][bookmark: RF04106SS-11D]11d 
             Fraga-Dubreuil J. 
             Bazureau JP. 
            Tetrahedron 
            2003, 
            59: 
            6121 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-11][bookmark: RF04106SS-11E]11e 
             Hakkou H. 
             Eynde JJV. 
             Hamelin J. 
             Bazureau JP. 
            Tetrahedron 
            2004, 
            60: 
            3745 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-11][bookmark: RF04106SS-11F]11f 
             Fraga-Dubreuil J. 
             Bazureau JP. 
            Tetrahedron Lett. 
            2001, 
            42: 
            6097 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-11][bookmark: RF04106SS-11G]11g 
             Yi F. 
             Peng Y. 
             Song G. 
            Tetrahedron Lett. 
            2005, 
            46: 
            3931 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-12][bookmark: RF04106SS-12A]12a 
             Handy ST. 
             Okello M. 
             Dickenson G. 
            Org. Lett. 
            2003, 
            5: 
            2513 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-12][bookmark: RF04106SS-12B]12b 
             Handy ST. 
             Okello M. 
            Tetrahedron Lett. 
            2003, 
            44: 
            8395 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-13][bookmark: RF04106SS-13A]13a 
             Hagiwara H. 
             Sugawara Y. 
             Hoshi T. 
             Suzuki T. 
            Chem. Commun. 
            2005, 
            2942 
          






Google Scholar





	
[bookmark: RF04106SS-13][bookmark: RF04106SS-13B]13b 
             Xie X. 
             Lu J. 
             Chen B. 
             Han J. 
             She X. 
             Pan X. 
            Tetrahedron Lett. 
            2004, 
            45: 
            809 
          






Google Scholar





	
[bookmark: RF04106SS-13][bookmark: RF04106SS-13C]13c 
             Hagiwara H. 
             Shimizu Y. 
             Hoshi T. 
             Suzuki T. 
             Ando M. 
             Ohkubo K. 
             Yokoyama C. 
            Tetrahedron Lett. 
            2001, 
            42: 
            4349 
          






Google Scholar





	
[bookmark: RF04106SS-14][bookmark: RF04106SS-14A]14a 
             Pei W. 
             Mo J. 
             Xiao J. 
            J. Organomet. Chem. 
            2005, 
            690: 
            3546 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-14][bookmark: RF04106SS-14B]14b 
             Xu L. 
             Chen W. 
             Ross J. 
             Xiao J. 
            Org. Lett. 
            2001, 
            3: 
            295 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-14][bookmark: RF04106SS-14C]14c 
             Carmichael AJ. 
             Earle MJ. 
             Holbrey JD. 
             McCormac PB. 
             Seddon KR. 
            Org. Lett. 
            1999, 
            1: 
            997 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-14][bookmark: RF04106SS-14D]14d 
             Vallin KSA. 
             Emilsson P. 
             Larhed M. 
             Hallberg A. 
            J. Org. Chem. 
            2002, 
            67: 
            6243 
          






CrossrefGoogle Scholar





	[bookmark: RF04106SS-15]15 
             Zheng R. 
             Yang F. 
             Zou G. 
             Tang J. 
             He M.-Y. 
            Chin. J. Chem. 
            2003, 
            21: 
            1111 ; Chem. Abstr. 2004, 140, 27642






Google Scholar





	[bookmark: RF04106SS-16]16 
             Herrmann WA. 
             Böhm VPW. 
            J. Organomet. Chem. 
            1999, 
            572: 
            141 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-17][bookmark: RF04106SS-17A]17a 
             Calo V. 
             Nacci A. 
             Lopez L. 
             Mannarini N. 
            Tetrahedron Lett. 
            2000, 
            41: 
            8973 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-17][bookmark: RF04106SS-17B]17b 
             Calo V. 
             Nacci A. 
             Monopoli A. 
             Lopez L. 
             Di Cosmo A. 
            Tetrahedron 
            2001, 
            57: 
            6071 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-18][bookmark: RF04106SS-18A]18a 
             Wang R. 
             Twamley B. 
             Shreeve JM. 
            J. Org. Chem. 
            2006, 
            71: 
            426 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-18][bookmark: RF04106SS-18B]18b 
             Xu L. 
             Chen W. 
             Xiao J. 
            Organometallics 
            2000, 
            19: 
            1123 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-18][bookmark: RF04106SS-18C]18c 
             Selvakumar K. 
             Zapf A. 
             Beller M. 
            Org. Lett. 
            2002, 
            4: 
            3031 
          






CrossrefGoogle Scholar





	
[bookmark: RF04106SS-18][bookmark: RF04106SS-18D]18d 
             Jin C.-M. 
             Twamley B. 
             Shreeve JM. 
            Organometallics 
            2005, 
            24: 
            3020 
          






CrossrefGoogle Scholar





	[bookmark: RF04106SS-19]19 
             Yao Q. 
             Kinney EP. 
             Yang Z. 
            J. Org. Chem. 
            2003, 
            68: 
            7528 
          






CrossrefGoogle Scholar





	[bookmark: RF04106SS-20]20 
             Iyer S. 
             Kulkarni GM. 
             Ramesh C. 
            Tetrahedron 
            2004, 
            60: 
            2163 
          






CrossrefGoogle Scholar





	[bookmark: RF04106SS-21]21 
             Sugihara T. 
             Satoh T. 
             Miura M. 
             Nomura M. 
            Adv. Synth. Catal. 
            2004, 
            346: 
            1765 
          






CrossrefGoogle Scholar





	[bookmark: RF04106SS-22]22 
             Ruasse M.-F. 
             Moro GL. 
             Galland B. 
             Bianchini R. 
             Chiappe C. 
             Bellucci G. 
            J. Am. Chem. Soc. 
            1997, 
            119: 
            12492 
          






CrossrefGoogle Scholar





	[bookmark: RF04106SS-23]23 
             Ruasse M.-F. 
             Dubois J.-E. 
            J. Org. Chem. 
            1972, 
            37: 
            1770 
          






CrossrefGoogle Scholar





	[bookmark: RF04106SS-24]24 
             Huang Z.-Z. 
             Tang Y. 
            J. Org. Chem. 
            2002, 
            67: 
            5320 
          






CrossrefGoogle Scholar





	[bookmark: RF04106SS-25]25 
             Bloomfield JJ. 
             Fuchs R. 
            J. Org. Chem. 
            1961, 
            26: 
            2991 
          






CrossrefGoogle Scholar





	[bookmark: RF04106SS-26]26 
             Aggarwal VK. 
             Fulton JR. 
             Sheldon CG. 
             Vicente J. 
            J. Am. Chem. Soc. 
            2003, 
            125: 
            6034 
          






CrossrefPubMedGoogle Scholar





	[bookmark: RF04106SS-27]27 
             Chatterjee AK. 
             Choi T.-L. 
             Sanders DP. 
             Grubbs RH. 
            J. Am. Chem. Soc. 
            2003, 
            125: 
            11360 
          






CrossrefGoogle Scholar





	[bookmark: RF04106SS-28]28 
             Hixson SS. 
             Franke LA. 
             Gere JA. 
             Xing Y. 
            J. Am. Chem. Soc. 
            1988, 
            110: 
            3601 
          






CrossrefGoogle Scholar





	[bookmark: RF04106SS-29]29 
             Moreno-Mañas M. 
             Pérez M. 
             Pleixats R. 
            Tetrahedron Lett. 
            1996, 
            37: 
            7449 
          






CrossrefGoogle Scholar





	[bookmark: RF04106SS-30]30 
             Nakao Y. 
             Imanaka H. 
             Sahoo AK. 
             Yada A. 
             Hiyama T. 
            J. Am. Chem. Soc. 
            2005, 
            127: 
            6952 
          






CrossrefGoogle Scholar





	[bookmark: RF04106SS-31]31 
             Loeffler LJ. 
             Mar E.-C. 
             Geratz JD. 
             Fox LB. 
            J. Med. Chem. 
            1975, 
            18: 
            287 
          






CrossrefGoogle Scholar





	[bookmark: RF04106SS-32]32 
             Morton CJH. 
             Gilmour R. 
             Smith DM. 
             Lightfoot P. 
             Slawin AMZ. 
             MacLean EJ. 
            Tetrahedron 
            2002, 
            58: 
            5547 
          






CrossrefGoogle Scholar





	[bookmark: RF04106SS-33]33 
             Wang Z. 
             Wnuk SF. 
            J. Org. Chem. 
            2005, 
            70: 
            3283 
          






Google Scholar


















    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 3.80.21.52
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  