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Abstract

The Suzuki-Miyaura cross-coupling of arenediazonium salts with arylboronic acids catalyzed by a recyclable polymer-supported N-heterocyclic carbene-Pd complex catalyst has been achieved for the first time. The reaction was performed at room temperature under aerobic conditions to give biaryls in good to excellent yields in the absence of a base. The supported catalyst could be reused several times and still retained its high activity.


Key words

Suzuki reaction - arenediazonium salts - N-heterocyclic carbene-palladium complex - polymer-supported catalyst - recyclable catalyst







References and Notes

	
[bookmark: RW04907ST-1][bookmark: RW04907ST-1A]1a 
             Hassan J. 
             Sévignon M. 
             Gozzi C. 
             Schulz E. 
             Lemaire M. 
            Chem. Rev. 
            2002, 
            102: 
            1359 
          






CrossrefGoogle Scholar





	
[bookmark: RW04907ST-1][bookmark: RW04907ST-1B]1b 
             Kohta S. 
             Lahiri K. 
             Kashinath D. 
            Tetrahedron 
            2002, 
            58: 
            9633 
          






CrossrefGoogle Scholar





	
[bookmark: RW04907ST-2]For recent reviews, see:

	
[bookmark: RW04907ST-2][bookmark: RW04907ST-2A]2a 
             Miyaura N. 
            Top. Curr. Chem. 
            2002, 
            219: 
            11 
          




Google Scholar





	
[bookmark: RW04907ST-2][bookmark: RW04907ST-2B]2b 
             Miyaura N. 
            J. Organomet. Chem. 
            2002, 
            653: 
            54 
          




Google Scholar





	
[bookmark: RW04907ST-3][bookmark: RW04907ST-3A]3a 
             Navarro O. 
             Kelly RA. 
             Nolan SP. 
            J. Am. Chem. Soc. 
            2003, 
            125: 
            16194 
          






CrossrefGoogle Scholar





	
[bookmark: RW04907ST-3][bookmark: RW04907ST-3B]3b 
             Kwong FY. 
             Chan KS. 
             Yeung CH. 
             Chan ASC. 
            Chem. Commun. 
            2004, 
            2336 
          






CrossrefGoogle Scholar





	
[bookmark: RW04907ST-3][bookmark: RW04907ST-3C]3c 
             Kwong FY. 
             Lam WH. 
             Yeung CH. 
             Chan KS. 
             Chan ASC. 
            Chem. Commun. 
            2004, 
            1922 
          






CrossrefGoogle Scholar





	[bookmark: RW04907ST-4]4 
             Venturello C. 
             D’Aloisio R. 
            Synthesis 
            1979, 
            283 
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RW04907ST-5][bookmark: RW04907ST-5A]5a 
             Darses S. 
             Jeffery T. 
             Genêt JP. 
             Brayer JL. 
             Demoute JP. 
            Tetrahedron Lett. 
            1996, 
            37: 
            3857 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RW04907ST-5][bookmark: RW04907ST-5B]5b 
             Sengupta S. 
             Bhattacharyya S. 
            J. Org. Chem. 
            1997, 
            62: 
            3405 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RW04907ST-5][bookmark: RW04907ST-5C]5c 
             Darses S. 
             Genêt JP. 
             Brayer JL. 
             Demoute JP. 
            Tetrahedron Lett. 
            1997, 
            38: 
            4393 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RW04907ST-5][bookmark: RW04907ST-5D]5d 
             Darses S. 
             Michaud G. 
             Genêt JP. 
            Eur. J. Org. Chem. 
            1999, 
            1875 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RW04907ST-5][bookmark: RW04907ST-5E]5e 
             Andrus MB. 
             Song C. 
            Org. Lett. 
            2001, 
            3: 
            3761 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RW04907ST-5][bookmark: RW04907ST-5F]5f 
             Selvakumar K. 
             Zapf A. 
             Spannenberg A. 
             Beller M. 
            Chem. Eur. J. 
            2002, 
            8: 
            3901 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RW04907ST-5][bookmark: RW04907ST-5G]5g 
             Dai M. 
             Liang B. 
             Wang C. 
             Chen J. 
             Yang Z. 
            Org. Lett. 
            2004, 
            6: 
            221 
          






CrossrefPubMedGoogle Scholar





	[bookmark: RW04907ST-6]6 For a recent review on diazonium salts as substrates in palladium-catalyzed cross-coupling reactions, see:  Roglans A. 
             Pla-Quintana A. 
             Moreno-Mañas M. 
            Chem. Rev. 
            2006, 
            106: 
            4622 ; and references cited therein






CrossrefPubMedGoogle Scholar





	[bookmark: RW04907ST-7]7 
             Gallo V. 
             Mastrorilli P. 
             Nobile CF. 
             Paolillo R. 
             Taccardi N. 
            Eur. J. Inorg. Chem. 
            2005, 
            582 
          






Google Scholar





	
[bookmark: RW04907ST-8][bookmark: RW04907ST-8A]8a 
             Lebel H. 
             Janes MK. 
             Charette AB. 
             Nolan SP. 
            J. Am. Chem. Soc. 
            2004, 
            126: 
            5046 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RW04907ST-8][bookmark: RW04907ST-8B]8b 
             Gstöttmayr CWK. 
             Böhm VPW. 
             Herdtweck E. 
             Grosche M. 
             Herrmann WA. 
            Angew. Chem. Int. Ed. 
            2002, 
            41: 
            1363 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RW04907ST-9]For silica- and polymer-supported NHC-Rh complexes for the addition of arylboronic acids to aldehydes, see:

	
[bookmark: RW04907ST-9][bookmark: RW04907ST-9A]9a 
             Özdemir I. 
             Gürbüz N. 
             Seçkin T. 
             Çetinkaya B. 
            Appl. Organomet. Chem. 
            2005, 
            19: 
            633 
          






Google Scholar





	
[bookmark: RW04907ST-9][bookmark: RW04907ST-9B]9b 
             Yan C. 
             Zeng X. 
             Zhang W. 
             Luo M. 
            J. Organomet. Chem. 
            2006, 
            691: 
            3391 
          






Google Scholar





	
[bookmark: RW04907ST-9]For supported NHC-Ru complexes in ring-closing metathesis, see: 

	
[bookmark: RW04907ST-9][bookmark: RW04907ST-9C]9c 
             Herrmann WA. 
            Angew. Chem. Int. Ed. 
            2002, 
            41: 
            1290 
          






Google Scholar





	
[bookmark: RW04907ST-9]For polymer-supported NHC-Pd in Suzuki cross-coupling, see:

	
[bookmark: RW04907ST-9][bookmark: RW04907ST-9D]9d 
             Kim JH. 
             Jun BH. 
             Byun JW. 
             Lee YS. 
            Tetrahedron Lett. 
            2004, 
            45: 
            5827 
          






Google Scholar





	
[bookmark: RW04907ST-9][bookmark: RW04907ST-9E]9e 
             Byun JW. 
             Lee YS. 
            Tetrahedron Lett. 
            2004, 
            45: 
            1837 
          






Google Scholar





	
[bookmark: RW04907ST-9][bookmark: RW04907ST-9F]9f 
             Steel PG. 
             Teasdale CWT. 
            Tetrahedron Lett. 
            2004, 
            45: 
            8977 
          






Google Scholar





	
[bookmark: RW04907ST-9][bookmark: RW04907ST-9G]9g 
             Kang T. 
             Feng Q. 
             Luo M. 
            Synlett 
            2005, 
            2305 
          






Google Scholar





	
[bookmark: RW04907ST-9][bookmark: RW04907ST-9H]9h 
             Zhang S. 
             Zeng X. 
             Wei Z. 
             Zhao D. 
             Kang T. 
             Zhang W. 
             Yan M. 
             Luo M. 
            Synlett 
            2006, 
            1891 
          






Google Scholar





	
[bookmark: RW04907ST-9][bookmark: RW04907ST-9I]9i 
             Kim JW. 
             Kim JH. 
             Lee DH. 
             Lee YS. 
            Tetrahedron Lett. 
            2006, 
            47: 
            4745 
          






Google Scholar





	
[bookmark: RW04907ST-9]For polymer-supported NHC-Pd in Heck reaction, see:

	
[bookmark: RW04907ST-9][bookmark: RW04907ST-9J]9j 
             Schwarz J. 
             Böhm VPW. 
             Gardiner MG. 
             Grosche M. 
             Herrmann WA. 
             Hieringer W. 
             Raudaschl-Sieber G. 
            Chem. Eur. J. 
            2000, 
            6: 
            1773 
          






Google Scholar





	[bookmark: RW04907ST-11]11 
             Hassan J. 
             Hathroubi C. 
             Gozzi C. 
             Lemaire M. 
            Tetrahedron 
            2001, 
            57: 
            7845 
          






CrossrefGoogle Scholar





	[bookmark: RW04907ST-12]12 
             Pourbaix C. 
             Carreaux F. 
             Carboni B. 
            Org. Lett. 
            2001, 
            3: 
            803 
          






CrossrefPubMedGoogle Scholar





	[bookmark: RW04907ST-13]13 
             Li J. 
             Liu W. 
            Org. Lett. 
            2004, 
            6: 
            2809 
          






CrossrefPubMedGoogle Scholar





	[bookmark: RW04907ST-14]14 
             Denmark SE. 
             Ober MH. 
            Org. Lett. 
            2003, 
            5: 
            1357 
          






CrossrefGoogle Scholar





	[bookmark: RW04907ST-15]15 
             Kabalka GW. 
             Wang L. 
             Pagni RM. 
             Hair CM. 
             Namboodiri V. 
            Synthesis 
            2003, 
            217 
          






Article in Thieme ConnectGoogle Scholar





	[bookmark: RW04907ST-16]16 
             Barbero M. 
             Cadamuro S. 
             Dughera S. 
             Giaveno C. 
            Eur. J.  Org. Chem. 
            2006, 
            4884 
          






Google Scholar





	[bookmark: RW04907ST-17]17 
             Cella R. 
             Cunha RLOR. 
             Reis AES. 
             Pimenta DC. 
             Klitzke CF. 
             Stefani HA. 
            J. Org. Chem. 
            2006, 
            71: 
            244 
          






CrossrefPubMedGoogle Scholar





	[bookmark: RW04907ST-18]18 
             Wolf C. 
             Ekoue-Kovi K. 
            Eur. J. Org. Chem. 
            2006, 
            1917 
          






CrossrefGoogle Scholar





	[bookmark: RW04907ST-19]19 
             Smitrovich JH. 
             Davies IW. 
            Org. Lett. 
            2004, 
            6: 
            533 
          




Google Scholar






[bookmark: RW04907ST-10]10  
            
General Procedure for the Suzuki Cross-Couplings of Arenediazonium Tetrafluoroborate Salts and Arylboronic Acids Catalyzed by Polystyrene-Supported NHC-Pd Catalyst
            Polystyrene-supported NHC-Pd catalyst 1 (100 mg, 10 µmol Pd), arenediazonium tetrafluoroborate salt (0.5 mmol), and arylboronic acid (1 mmol) were mixed in EtOH (5 mL). The mixture was stirred at r.t. under aerobic conditions. When the reaction was complete, the catalyst was filtered and washed with Et2O (3 × 5 mL), and then dried under vacuum for the next run. The combined organic phase was dried over anhyd MgSO4, filtered, and evaporated under reduced pressure. The product was purified by silica gel column chromatography. The recycling experiments were carried out following the same procedure described above except using the recovered catalysts from the previous runs. All of the cross-coupling products are known and were identified by comparison of their NMR spectra and melting points with those reported in the literature.












    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 3.81.187.95
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  