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Abstract


A palladium-catalyzed ortho-arylation of aromatic amides directed by [4-chloro-2-(1H-pyrazol-1-yl)phenyl]amine as a bidentate auxiliary has been established. The reaction is characterized by normal working conditions, a broad substrate scope, and a wide functional-group tolerance. In particular, the protocol is compatible with highly sterically demanding ortho-substituted anilides and aryl iodide partners, with good yields.
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          Products 3 and 4; General Procedure
A mixture of substrate 1 (0.3 mmol), (het)aryl iodide 2 (0.9 mmol), Pd(OAc)2 (6.7 mg, 10 mol%), and Ag3PO4 (125.6 mg, 1.0 equiv) in p-xylene (2.5 mL) was stirred and then heated at 120 °C for 12 h. Upon completion of the reaction, the mixture was cooled to r.t. and filtered through a pad of Celite. The filtrate was washed with EtOAc (3 × 15 mL) and the organic layers were combined, dried (MgSO4), and concentrated in vacuo to provide a crude product that was purified by column chromatography [silica gel, PE–EtOAc (40:1)] to give the desired product 3 or 4.

            N-[4-Chloro-2-(1H-pyrazol-1-yl)phenyl]-4′-methoxy-3-methylbiphenyl-2-carboxamide (3f)
Yellow oil; yield: 106 mg (85%). 1H NMR (400 MHz, CDCl3): δ = 9.94 (s, 1 H), 8.43 (d, J = 8.8 Hz, 1 H), 7.57 (d, J = 1.6 Hz, 1 H), 7.54 (d, J = 2.8 Hz, 1 H), 7.33 (t, J = 7.6 Hz, 1 H), 7.30 (dd, J
          1 = 8.0, J
          2 = 2.4 Hz, 1 H), 7.19–7.23 (m, 3 H), 7.19 (d, J = 4.0 Hz, 1 H), 7.17 (d, J = 8.4 Hz, 1 H), 6.70 (d, J = 8.8 Hz, 2 H), 6.39 (t, J = 2.4 Hz, 1 H), 3.73 (s, 3 H), 2.40 (s, 3 H). 13C NMR (100 MHz, CDCl3): δ = 168.5, 158.7, 141.5 (2 C), 138.9, 136.4, 135.5, 132.5, 130.0, 129.9, 129.8, 129.4 (2 C), 129.2, 129.1, 127.7, 127.4, 124.4, 122.5, 113.7 (2 C), 107.5, 55.2, 19.5. HRMS (EI): m/z [M+] calcd for C24H20ClN3O2: 417.1244; found: 417.1243. 










[bookmark: RL000-10]
	
[bookmark: JR000-10001]10a 
            
              Ren Z. 
            
          
            
              Mo F. 
            
          
            
              Dong G. 
            
          J. Am. Chem. Soc. 2012; 134: 16991 





CrossrefPubMed





	
[bookmark: JR000-10002]10b 
            
              Ren Z. 
            
          
            
              Schulz JE. 
            
          
            
              Dong G. 
            
          Org. Lett. 2015; 17: 2696 





CrossrefPubMed





	
[bookmark: JR000-10003]10c 
            
              Shao L.-Y. 
            
          
            
              Li C. 
            
          
            
              Guo Y. 
            
          
            
              Yu K.-K. 
            
          
            
              Zhao F.-Y. 
            
          
            
              Qiao W.-L. 
            
          
            
              Liu H.-W. 
            
          
            
              Liao D.-H. 
            
          
            
              Ji Y.-F. 
            
          RSC Adv. 2016; 6: 78875 





Crossref





	
[bookmark: JR000-10004]10d 
            
              Zhu R.-Y. 
            
          
            
              Liu L.-Y. 
            
          
            
              Park HS. 
            
          
            
              Hong K. 
            
          
            
              Wu Y. 
            
          
            
              Senanayake CH. 
            
          
            
              Yu J.-Q. 
            
          J. Am. Chem. Soc. 2017; 139: 16080 





CrossrefPubMed








[bookmark: RL000-11]
	
[bookmark: JR000-11001]11a 
            
              Zhao Y. 
            
          
            
              He G. 
            
          
            
              Nack WA. 
            
          
            
              Chen G. 
            
          Org. Lett. 2012; 14: 2948 





CrossrefPubMed





	
[bookmark: JR000-11002]11b 
            
              Nishino M. 
            
          
            
              Hirano K. 
            
          
            
              Satoh T. 
            
          
            
              Miura M. 
            
          Angew. Chem. Int. Ed. 2013; 52: 4457 





CrossrefPubMed





	
[bookmark: JR000-11003]11c 
            
              Gu Q. 
            
          
            
              Al Mamari H. 
            
          
            
              Graczyk K. 
            
          
            
              Diers E. 
            
          
            
              Ackermann L. 
            
          Angew. Chem. Int. Ed. 2014; 53: 3868 





Crossref








[bookmark: RL000-12]
	
[bookmark: JR000-12001]12a 
            
              Shang R. 
            
          
            
              Ilies L. 
            
          
            
              Matsumoto A. 
            
          
            
              Nakamura E. 
            
          J. Am. Chem. Soc. 2013; 135: 6030 





CrossrefPubMed





	
[bookmark: JR000-12002]12b 
            
              Aihara Y. 
            
          
            
              Chatani N. 
            
          J. Am. Chem. Soc. 2014; 136: 898 





Crossref





	
[bookmark: JR000-12003]12c 
            
              Iyanaga M. 
            
          
            
              Aihar Y. 
            
          
            
              Chatani N. 
            
          J. Org. Chem. 2014; 79: 11933 





CrossrefPubMed








	
[bookmark: OR000-13]13 CCDC 1815994 contains the supplementary crystallographic data for compound 4p. The data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/getstructures. 










[bookmark: RL000-14]
	
[bookmark: JR000-14001]14a 
            
              Lapointe D. 
            
          
            
              Fagnou K. 
            
          Chem. Lett. 2010; 39: 1118 





Crossref





	
[bookmark: JR000-14002]14b 
            
              Balcells D. 
            
          
            
              Clot E. 
            
          
            
              Eisenstein O. 
            
          Chem. Rev. 2010; 110: 749 





CrossrefPubMed





	
[bookmark: JR000-14003]14c 
            
              Musaev DG. 
            
          
            
              Figg TM. 
            
          
            
              Kaledin AL. 
            
          Chem. Soc. Rev. 2014; 43: 5009 





CrossrefPubMed








[bookmark: RL000-15]
	
[bookmark: JR000-15001]15a 
            
              Weibel J.-M. 
            
          
            
              Blanc A. 
            
          
            
              Pale P. 
            
          Chem. Rev. 2008; 108: 3149 





CrossrefPubMed





	
[bookmark: JR000-15002]15b 
            
              Arroniz C. 
            
          
            
              Denis JG. 
            
          
            
              Ironmonger A. 
            
          
            
              Rassias G. 
            
          
            
              Larrosa I. 
            
          Chem. Sci. 2014; 5: 3509 





Crossref







    




 

	
Supplementary Material





	
Supporting Information











    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 3.85.162.126
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  