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Abstract

π-Allylic azidation of allyl esters was performed with an amphiphilic polystyrene-poly(ethylene glycol) (PS-PEG) resin-supported phosphine-palladium complex in water under heterogeneous conditions to give allyl azides in good to high yields. The polymeric palladium catalyst can be readily recovered and recycled.


Key words

π-allylpalladium - azide - aqueous media - polymer support - palladium catalyst







References and Notes

	
[bookmark: RD17306ST-1]For reviews, see:

	
[bookmark: RD17306ST-1][bookmark: RD17306ST-1A]1a 
             Sandler SR. 
             Karo W. 
             
              Organic Functional Group Preparations
              
            2nd ed.: 
            Academic Press; 
            Orlando: 
            1986. 
             p.323-352  
          




Google Scholar





	
[bookmark: RD17306ST-1][bookmark: RD17306ST-1B]1b 
             
              The Chemistry of the Azido Group
              
             Patai S. 
            Interscience Publishers (J. Wiley and Sons); 
            London: 
            1971. 
          




Google Scholar





	[bookmark: RD17306ST-2]2 For a review, see:  Kolb HC. 
             Finn MG. 
             Sharpless KB. 
            Angew. Chem. Int. Ed. 
            2001, 
            40: 
            2004 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RD17306ST-3][bookmark: RD17306ST-3A]3a 
             Murahashi S.-I. 
             Tanigawa Y. 
             Imada Y. 
             Taniguchi Y. 
            Tetrahedron Lett. 
            1986, 
            27: 
            227 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-3][bookmark: RD17306ST-3B]3b 
             Murahashi S.-I. 
             Taniguchi Y. 
             Imada Y. 
             Tanigawa Y. 
            J. Org. Chem. 
            1989, 
            54: 
            3292 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-3][bookmark: RD17306ST-3C]3c 
             Blart E. 
             Genêt JP. 
             Safi M. 
             Savignac M. 
             Sinou D. 
            Tetrahedron 
            1994, 
            50: 
            505 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-3][bookmark: RD17306ST-3D]3d 
             Deardorff DR. 
             Taniguchi CM. 
             Tafti SA. 
             Kim HY. 
             Choi SY. 
             Downey KJ. 
             Nguyen TV. 
            J. Org. Chem. 
            2001, 
            66: 
            7191 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-3][bookmark: RD17306ST-3E]3e 
             Liao M.-C. 
             Duan X.-H. 
             Liang Y.-M. 
            Tetrahedron Lett. 
            2005, 
            46: 
            3469 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-4]For reviews on aqueous-switching of organic transformations, see:

	
[bookmark: RD17306ST-4][bookmark: RD17306ST-4A]4a 
             Li C.-J. 
             Chan T.-H. 
             
              Organic Reactions in Aqueous Media
              
            Wiley-VCH; 
            New York: 
            1997. 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RD17306ST-4][bookmark: RD17306ST-4B]4b 
             Grieco PA. 
             
              Organic Synthesis in Water
              
            Kluwer Academic Publishers; 
            Dordrecht: 
            1997. 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RD17306ST-4][bookmark: RD17306ST-4C]4c 
             Herrmann WA. 
             Kohlpaintner CW. 
            Angew. Chem., Int. Ed. Engl. 
            1993, 
            32: 
            1524 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RD17306ST-4][bookmark: RD17306ST-4D]4d 
             Lindström UM. 
            Chem. Rev. 
            2002, 
            102: 
            2751 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RD17306ST-5]For reviews on heterogeneous-switching of organic transformations, see:

	
[bookmark: RD17306ST-5][bookmark: RD17306ST-5A]5a 
             Bailey DC. 
             Langer SH. 
            Chem. Rev. 
            1981, 
            81: 
            109 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-5][bookmark: RD17306ST-5B]5b 
             Shuttleworth SJ. 
             Allin SM. 
             Sharma PK. 
            Synthesis 
            1997, 
            1217 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-5][bookmark: RD17306ST-5C]5c 
             Shuttleworth SJ. 
             Allin SM. 
             Wilson RD. 
             Nasturica D. 
            Synthesis 
            2000, 
            1035 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-5][bookmark: RD17306ST-5D]5d 
             Dörwald FZ. 
             
              Organic Synthesis on Solid Phase
              
            Wiley-VCH; 
            Weinheim: 
            2000. 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-5][bookmark: RD17306ST-5E]5e 
             Leadbeater NE. 
             Marco M. 
            Chem. Rev. 
            2002, 
            102: 
            3217 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-5][bookmark: RD17306ST-5F]5f 
             Ley SV. 
             Baxendale IR. 
             Bream RN. 
             Jackson PS. 
             Leach AG. 
             Longbottom DA. 
             Nesi M. 
             Scott JS. 
             Storer RI. 
             Taylor SJ. 
            J. Chem. Soc., Perkin Trans. 1 
            2000, 
            3815 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-5][bookmark: RD17306ST-5G]5g 
             McNamara CA. 
             Dixon MJ. 
             Bradley M. 
            Chem. Rev. 
            2002, 
            102: 
            3275 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-5][bookmark: RD17306ST-5H]5h 
             
              Chiral Catalyst Immobilization and Recycling
              
             De Vos DE. 
             Vankelecom IFJ. 
             Jacobs PA. 
            Wiley-VCH; 
            Weinheim: 
            2000. 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-5][bookmark: RD17306ST-5I]5i 
             Fan Q.-H. 
             Li Y.-M. 
             Chan ASC. 
            Chem. Rev. 
            2002, 
            102: 
            3385 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-6]For a recent review of solid-phase reactions using palladium catalysts, see:

	
[bookmark: RD17306ST-6][bookmark: RD17306ST-6A]6a 
             Uozumi Y. 
             Hayashi T. 
             Solid-Phase Palladium Catalysis for High-Throughput Organic Synthesis, In Handbook of Combinatorial Chemistry  
             Nicolaou KC. 
             Hanko R. 
             Hartwig W. 
            Wiley-VCH; 
            Weinheim: 
            2002. 
            Chap. 19. 
          






PubMedGoogle Scholar





	
[bookmark: RD17306ST-6][bookmark: RD17306ST-6B]6b 
             Uozumi Y. 
            Top. Curr. Chem. 
            2004, 
            242: 
            77 
          






PubMedGoogle Scholar





	
[bookmark: RD17306ST-7]For studies on organic π-allylic transformations with polymer-supported complex catalysts in water, see:

	
[bookmark: RD17306ST-7][bookmark: RD17306ST-7A]7a 
             Uozumi Y. 
             Danjo H. 
             Hayashi T. 
            Tetrahedron Lett. 
            1997, 
            38: 
            3557 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-7][bookmark: RD17306ST-7B]7b 
             Uozumi Y. 
             Danjo H. 
             Hayashi T. 
            Tetrahedron Lett. 
            1998, 
            39: 
            8303 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-7][bookmark: RD17306ST-7C]7c 
             Danjo H. 
             Tanaka D. 
             Hayashi T. 
             Uozumi Y. 
            Tetrahedron 
            1999, 
            55: 
            14341 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-7][bookmark: RD17306ST-7D]7d 
             Uozumi Y. 
             Shibatomi K. 
            J. Am. Chem. Soc. 
            2001, 
            123: 
            2919 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-7][bookmark: RD17306ST-7E]7e 
             Uozumi Y. 
             Tanaka H. 
             Shibatomi K. 
            Org. Lett. 
            2004, 
            6: 
            281 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-7][bookmark: RD17306ST-7F]7f 
             Hocke H. 
             Uozumi Y. 
            Tetrahedron 
            2004, 
            60: 
            9297 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-7][bookmark: RD17306ST-7G]7g 
             Nakai Y. 
             Uozumi Y. 
            Org. Lett. 
            2005, 
            7: 
            291 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-7][bookmark: RD17306ST-7H]7h 
             Uozumi Y. 
             Kimura M. 
            Tetrahedron: Asymmetry 
            2006, 
            17: 
            161 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-8]For examples of other processes with polymer-supported catalysts in water, see:

	
[bookmark: RD17306ST-8][bookmark: RD17306ST-8A]8a Cross-coupling:  Uozumi Y. 
             Danjo H. 
             Hayashi T. 
            J. Org. Chem. 
            1999, 
            64: 
            3384 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-8][bookmark: RD17306ST-8B]8b Carbonylation reaction:  Uozumi Y. 
             Watanabe T. 
            J. Org. Chem. 
            1999, 
            64: 
            6921 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-8][bookmark: RD17306ST-8C]8c Michael addition:  Shibatomi K. 
             Nakahashi T. 
             Uozumi Y. 
            Synlett 
            2000, 
            1643 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-8][bookmark: RD17306ST-8D]8d Suzuki-Miyaura coupling:  Uozumi Y. 
             Nakai Y. 
            Org. Lett. 
            2002, 
            4: 
            2997 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-8][bookmark: RD17306ST-8E]8e Heck reaction:  Uozumi Y. 
             Kimura T. 
            Synlett 
            2002, 
            2045 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-8][bookmark: RD17306ST-8F]8f Rhodium catalysis:  Uozumi Y. 
             Nakazono M. 
            Adv. Synth. Catal. 
            2002, 
            344: 
            274 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-8][bookmark: RD17306ST-8G]8g Wacker cyclization:  Hocke H. 
             Uozumi Y. 
            Synlett 
            2002, 
            2049 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-8][bookmark: RD17306ST-8H]8h See also:  Hocke H. 
             Uozumi Y. 
            Tetrahedron 
            2003, 
            59: 
            619 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-8][bookmark: RD17306ST-8I]8i Sonogashira reaction:  Uozumi Y. 
             Kobayashi Y. 
            Heterocycles 
            2003, 
            59: 
            71 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-8][bookmark: RD17306ST-8J]8j Oxidation:  Uozumi Y. 
             Nakao R. 
            Angew. Chem. Int. Ed. 
            2003, 
            42: 
            194 ; Angew. Chem. 2003, 115, 204






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-8][bookmark: RD17306ST-8K]8k Suzuki-Miyaura coupling:  Uozumi Y. 
             Kikuchi M. 
            Synlett 
            2005, 
            1775 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-8][bookmark: RD17306ST-8L]8l Reduction:  Nakao R. 
             Rhee H. 
             Uozumi Y. 
            Org. Lett. 
            2005, 
            7: 
            163 
          






CrossrefGoogle Scholar





	
[bookmark: RD17306ST-8][bookmark: RD17306ST-8M]8m Alkylation:  Yamada YMA. 
             Uozumi Y. 
            Org. Lett. 
            2006, 
            1375 
          






CrossrefGoogle Scholar






[bookmark: RD17306ST-9]9  One preliminary example (Table 
   [1]
 , run 6) has been reported in ref. 7c.












    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 54.227.192.83
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  