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Abstract

A palladium-catalysed one-pot reaction for the in situ generation of ‘zippers’ and subsequent cyclisation-anion capture with phenyl boronic acid produces tricyclic heterocycles with the formation of three C-C bonds, one C-N bond, two rings, two stereocentres and one tetrasubstituted C-centre.


Key words

organopalladium chemistry - one-pot sequential reaction - heterocycles







References and Notes

	
[bookmark: RS10006ST-1]Reviews:

	
[bookmark: RS10006ST-1][bookmark: RS10006ST-1A]1a 
             de Meijere A. 
             Stulgies B. 
             Albrecht K. 
             Rauch K. 
             Wegner HA. 
             Hopf H. 
             Scott LT. 
             Eshdat L. 
             Aprahamian I. 
             Rabinovitz M. 
            Pure Appl. Chem. 
            2006, 
            78: 
            813 
          






Google Scholar





	
[bookmark: RS10006ST-1][bookmark: RS10006ST-1B]1b 
             Alonso F. 
             Beletskaya IP. 
             Yus M. 
            Tetrahedron 
            2005, 
            61: 
            11771 
          






Google Scholar





	
[bookmark: RS10006ST-1][bookmark: RS10006ST-1C]1c 
             Li CJ. 
            Chem. Rev. 
            2005, 
            105: 
            3095 
          






Google Scholar





	
[bookmark: RS10006ST-1][bookmark: RS10006ST-1D]1d 
             Farina V. 
            Adv. Synth. Catal. 
            2004, 
            346: 
            1553 
          






Google Scholar





	
[bookmark: RS10006ST-1][bookmark: RS10006ST-1E]1e 
             Link JT. 
            Org. React. (N. Y.) 
            2002, 
            60: 
            157 
          






Google Scholar





	
[bookmark: RS10006ST-1][bookmark: RS10006ST-1F]1f 
             Heck RF. 
            Org. React. (N. Y.) 
            1982, 
            27: 
            345 
          






Google Scholar





	
[bookmark: RS10006ST-2]Reviews on chiral Heck reactions:

	
[bookmark: RS10006ST-2][bookmark: RS10006ST-2A]2a 
             Shibasaki M. 
             Vogal EM. 
             Ohshima T. 
            Adv. Synth. Catal. 
            2004, 
            346: 
            1533 
          




Google Scholar





	
[bookmark: RS10006ST-2][bookmark: RS10006ST-2B]2b 
             Dounay AB. 
             Overman LE. 
            Chem. Rev. 
            2003, 
            103: 
            2945 
          




Google Scholar





	
[bookmark: RS10006ST-2][bookmark: RS10006ST-2C]2c 
             Shibasaki M. 
             Miyazaki F. 
             Handbook of Organopalladium Chemistry for Organic Synthesis  
            Vol. 1: 
            John Wiley and Sons Inc.; 
            New York: 
            2002. 
             p.1283 
          




Google Scholar





	
[bookmark: RS10006ST-3]Reviews:

	
[bookmark: RS10006ST-3][bookmark: RS10006ST-3A]3a 
             Grigg R. 
             Sridharan V. 
            J. Organomet. Chem. 
            1999, 
            576: 
            65 
          






Google Scholar





	
[bookmark: RS10006ST-3][bookmark: RS10006ST-3B]3b 
             Grigg R. 
             Sridharan V. 
            Pure Appl. Chem. 
            1998, 
            70: 
            1047 
            
          







Google Scholar





	
[bookmark: RS10006ST-4][bookmark: RS10006ST-4A]4a 
             Bohmer J. 
             Grigg R. 
             Marchbank JD. 
            Chem. Commun. 
            2002, 
            768 
          






CrossrefGoogle Scholar





	
[bookmark: RS10006ST-4][bookmark: RS10006ST-4B]4b 
             Grigg R. 
             Savic V. 
             Sridharan V. 
             Terrier C. 
            Tetrahedron 
            2002, 
            58: 
            8613 
          






CrossrefGoogle Scholar





	
[bookmark: RS10006ST-4][bookmark: RS10006ST-4C]4c 
             Grigg R. 
             Koppen M. 
             Rasparini M. 
             Sridharan V. 
            Chem. Commun. 
            2001, 
            964 
          






CrossrefGoogle Scholar





	
[bookmark: RS10006ST-4][bookmark: RS10006ST-4D]4d 
             Grigg R. 
             MacLachlan WS. 
             MacPherson DT. 
             Sridharan V. 
             Suganthan S. 
            Tetrahedron 
            2001, 
            57: 
            10335 
          






CrossrefGoogle Scholar





	
[bookmark: RS10006ST-4][bookmark: RS10006ST-4E]4e 
             Anwar U. 
             Casachi A. 
             Grigg R. 
             Sansano JM. 
            Tetrahedron 
            2001, 
            57: 
            1361 
          






CrossrefGoogle Scholar





	
[bookmark: RS10006ST-4][bookmark: RS10006ST-4F]4f 
             Casachi A. 
             Grigg R. 
             Sansano JM. 
            Tetrahedron 
            2001, 
            57: 
            607 
          






CrossrefGoogle Scholar





	
[bookmark: RS10006ST-4][bookmark: RS10006ST-4G]4g 
             Grigg R. 
             MacLachlan W. 
             Rasparini M. 
            Chem. Commun. 
            2000, 
            2241 
          






CrossrefGoogle Scholar





	
[bookmark: RS10006ST-4][bookmark: RS10006ST-4H]4h 
             Casachi A. 
             Grigg R. 
             Sansano JM. 
            Tetrahedron 
            2000, 
            56: 
            7553 
          






CrossrefGoogle Scholar





	
[bookmark: RS10006ST-4][bookmark: RS10006ST-4I]4i 
             Fretwell P. 
             Grigg R. 
             Sansano JM. 
             Sridharan V. 
             Wilson D. 
            Tetrahedron 
            2000, 
            56: 
            7525 
            
          







CrossrefGoogle Scholar





	[bookmark: RS10006ST-5]5 
             Grigg R. 
             Savic V. 
            Chem. Commun. 
            2000, 
            2381 
          






CrossrefGoogle Scholar





	[bookmark: RS10006ST-6]6 
             Grigg R. 
             Fielding MR. 
             Urch CJ. 
            Chem. Commun. 
            2000, 
            2239 
          






CrossrefGoogle Scholar





	[bookmark: RS10006ST-7]7 
             Grigg R. 
             Mariani E. 
             Sridharan V. 
            Tetrahedron Lett. 
            2001, 
            42: 
            8677 
          






CrossrefGoogle Scholar





	[bookmark: RS10006ST-8]8 
             Grigg R. 
             Putnikovic B. 
             Urch CJ. 
            Tetrahedron Lett. 
            1996, 
            37: 
            695 
          






CrossrefGoogle Scholar





	[bookmark: RS10006ST-9]9 
             Szlosek-Pinaud M. 
             Diaz P. 
             Martinez J. 
             Lamaty F. 
            Tetrahedron Lett. 
            2003, 
            44: 
            8657 
          






CrossrefGoogle Scholar





	[bookmark: RS10006ST-10]10 
             Cho CS. 
             Shim HS. 
             Choi HJ. 
             Kim SC. 
             Kim MC. 
            Tetrahedron Lett. 
            2000, 
            41: 
            3891 
          






CrossrefGoogle Scholar





	
[bookmark: RS10006ST-11]As Heck and related chemistries develop, the need for more relative-rate data on ArI/ArX substrates becomes more desirable. A further aspect of this is the need to generate data on positional reactivity of polyhalides/triflates etc., for example, see:

	
[bookmark: RS10006ST-11][bookmark: RS10006ST-11A]11a 
             Zhang Z. 
             Zha Z. 
             Gan C. 
             Pan C. 
             Zhou Y. 
             Wang Z. 
             Zhou MM. 
            J. Org. Chem. 
            2006, 
            71: 
            4339 
          






CrossrefGoogle Scholar





	
[bookmark: RS10006ST-11][bookmark: RS10006ST-11B]11b 
             Gai X. 
             Grigg R. 
             Collard S. 
             Muir JE. 
            Chem. Commun. 
            2001, 
            1712 
          






CrossrefGoogle Scholar





	[bookmark: RS10006ST-12]12 
             Searles S. 
             Li Y. 
             Nassim B. 
             Lopes MR. 
             Tran PT. 
             Crabbe P. 
            J. Chem. Soc., Perkin Trans. 1 
            1984, 
            747 
          






CrossrefGoogle Scholar





	[bookmark: RS10006ST-13]13 
             Roesch KR. 
             Zhang H. 
             Larock RC. 
            J. Org. Chem. 
            2001, 
            66: 
            8042 
          






CrossrefGoogle Scholar






[bookmark: RS10006ST-14]14  Compound 2b: A mixture of 1b (1 mmol), Cs2CO3 (3 mmol), Pd(Ph3)4 (10 mol%), and 2-iodothiophene (1 mmol) in toluene (10 mL) was stirred and heated at 70 °C for 16 h at which stage phenyl boronic acid (1 mmol) was added. The mixture was heated at 110 °C for 22 h, filtered and the solvent evaporated under reduced pressure. The crude product was purified by flash chromatography, (petroleum ether-Et2O, 1:3), to give the product in 64% yield as a single diastereomer, which crystallised from (EtOH-H2O) as colourless prisms; mp 170-171 °C. IR (film): 2947, 1652 (CO), 1597, 1479,1462, 1428, 1402, 1284, 909 cm-1. 1H NMR (500 MHz, CDCl3): δ = 1.03 (qd, J = 13.2, 3.4 Hz, 1 H, HCHCHN), 1.62 (qdd, J = 13.2, 6.0, 3.2 Hz, 1 H, HCHCHN), 1.88 (m, 1 H, HCHCH2C=O), 1.95 (m, 1 H, HCHCH2C=O), 2.24 (m, 1 H, HCHC=O), 2.44 (ddt, J = 18.0, 5.9, 1.5 Hz, 1 H, HCHC=O), 3.62, 3.85 (2 × d, J = 14.2 Hz, 2 H, CH2Ph), 4.08 (dd, J = 11.8, 3.7 Hz, 1 H, CHN), 6.47 (dd, J = 3.6, 1.1 Hz, 1 H, thienyl-H), 6.91 (dd, J = 5.1, 3.6 Hz, 1 H, thienyl-H), 7.06-7.08 (m, 2 H, ArH), 7.14-7.25 (m, 5 H, ArH), 7.31 (td, J = 7.8, 1.3 Hz, 1 H, ArH), 7.34 (dd, J = 7.8,  1.3 Hz,1 H, ArH), 8.19 (d, J = 7.8 Hz, 1 H, ArH). 13C NMR (300 MHz, CDCl3): δ = 20.70, 24.90, 32.70, 41.90, 54.70, 66.80, 118.10, 124.70, 125.00, 125.20, 125.80, 127.30, 127.40, 128.80, (2 × C), 129.20, 131.20 (2 × C), 135.90,137.10, 143.00, 148.60, 169.10. MS (FAB): m/z (%) = 360 (M+ + H, 100), 268 (86), 212 (7), 91 (11). Anal. Calcd for C23H21NOS: C, 76.85; H, 5.90; N, 3.90; S, 8.90. Found: C, 76.60; H, 5.80; N, 3.85; S, 8.80.












    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 44.198.181.6
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  