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Abstract

A new straightforward approach to the bridged framework of uleine alkaloids, based on the 6-exo cyclization of selenoester-derived 3-(tetrahydro-2-pyridyl)-2-indolylacyl radicals under reductive conditions, is described.
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Methyl 5-Oxo-2,3,4,5-tetrahydro-1,4-ethanoazepino[4,3-
            b
            ]-1
            H
            -indole-2-carboxylate 
            (11): yield: 10%. 1H NMR (400 MHz, CDCl3; assignment aided by HSQC and COSY, mixture of rotamers): δ = 1.90 (m, 2 H, 11-H, 12-H), 2.13 (m, 1 H, 12-H), 2.41 (m, 1 H, 11-H), [3.21 (t, J = 5.2 Hz) and 3.26 (br t), 1 H, 4-H], [3.51 (d, J = 12.8 Hz) and 3.65 (m), 2 H, 3-H], 3.64, 3.65 (2 × s, 3 H, OMe), [5.79 (dd, J = 2.4, 5.6 Hz)and 5.98 (dd, J = 2.0, 5.2 Hz), 1 H, 1-H], 7.22 (t, J = 7.6 Hz, 1 H, 9-H), 7.41 (m, 2 H, 7-H, 8-H), [7.79 (d, J = 8.0 Hz) and 7.91 (d, J = 7.6 Hz), 1 H, 10-H], 8.96, 8.99 (2 × s, 1 H, 6-H). 13C NMR (100.6 MHz, CDCl3; assignment aided by HSQC and HMBC, mixture of rotamers): δ = 18.7 (C-12), 26.9, 27.0 (C-11), 42.3, 42.5 (C-3), 45.0, 45.5 (C-1), 46.5 (C-4), 52.6, 52.7 (MeO), 112.2, 112.4 (C-7), 120.7, 121.0 (C-10), 121.2 (C-9), 124.6, 124.8 (C-10a), 127.0, 127.2 (C-8), 130.7, 131.2 (C-10b), 132.8, 132.9 (C-5a), 137.2, 137.3 (C-6a), 155.6, 155.9 (CO2), 194.0 (C-5). HRMS (ESI): m/z [M + H]+ calcd for C16H17N2O2: 285.1233; found: 285.1233.

            
tert
            -Butyl 2-Methyl-3,6-dioxo-1,2,3,4,5,6-hexahydro-1,5-methanoazocino[4,3-
            b
            ]indole-7-carboxylate 
            (12): yield: 72%. 1H NMR (400 MHz, CDCl3; assignment aided by HSQC and COSY): δ = 1.62 (s, 9 H, Boc), 2.51 (dt, J = 3.2, 3.2, 13.2 Hz, 1 H, 12-H), 2.67 (dm, J = 13.2 Hz, 1 H, 12-H), 2.69 (d, J = 19.2 Hz, 1 H, 4-H), 2.93 (dd, J = 8.0, 18.4 Hz, 1 H, 4-H), 3.10 (s, 3 H, NMe), 3.17 (dt, J = 3.2, 3.2, 8.0 Hz, 1 H, 5-H), 4.79 (t, J = 3.2 Hz, 1 H, 1-H), 7.34 (t, J = 7.6 Hz, 1 H, 10-H), 7.51 (ddd, J = 1.2, 8, 8.8 Hz, 1 H, 9-H), 7.73 (d, J = 8.0 Hz, 1 H, 11-H), 8.08 (d, J = 8.8 Hz, 1 H, 8-H). 13C NMR (100.6 MHz, CDCl3; assignment aided by HSQC and HMBC): δ = 27.6 (Me), 33.3 (C-12), 34.6 (NMe), 35.4 (C-4), 42.9 (C-5), 50.7 (C-1), 85.0 (C), 115.2 (C-8), 120.6 (C-11), 123.8 (C-10), 125.0 (C-11a), 129.3 (C-9), 130.3 (C-6a), 135.7 (C-11b), 139.1 (C-7a), 149.1 (CO2), 167.8 (C-3), 188.8 (C-6). HRMS (ESI): m/z [M + H]+ calcd for C20H23N2O4: 355.1652; found: 355.1649. Anal. Calcd for C20H22N2O4·1/4H2O: C, 66.94; H, 6.32; N, 7.80. Found: C, 66.64; H, 6.27; N, 7.56.
[bookmark: RG11508ST-23]23  Tetracycle 13: 1H NMR (300 MHz, CDCl3): δ = 2.56 (dt, J = 3.3, 3.3, 13.2 Hz, 1 H, 12-H), 2.69 (m, 1 H, 12-H), 2.69 (m, 1 H, 4-H), 3.01 (dd, J = 8.4, 18.9 Hz, 1 H, 4-H), 3.11 (s, 3 H, NMe), 3.20 (dt, J = 3.0, 3.0, 8.4 Hz, 1 H, 5-H), 4.83 (t, J = 3.0 Hz, 1 H, 1-H), 7.21 (ddd, J = 0.9, 7.2, 8.4 Hz, 1 H, 10-H), 7.39 (ddd, J = 0.9, 6.6, 7.8 Hz, 1 H, 9-H), 7.49 (dt, J = 0.9, 0.9, 8.1 Hz, 1 H, 8-H), 7.75 (d, J = 8.1 Hz, 1 H, 11-H), 9.86 (br s, 1 H, 7-H). 13C NMR (100.6 MHz, CDCl3): δ = 34.3 (C-12), 34.4 (NMe), 35.4 (C-4), 42.0 (C-5), 50.9 (C-1), 113.2 (C-8), 120.7 (C-11), 121.7 (C-10), 124.5 (C-11a), 127.6 (C-9), 129.0 (C-11b), 129.6 (C-6a), 138.1 (C-7a), 168.0 (C-3), 192.1 (C-6). Anal. Calcd for C15H14N2O4·1/2H2O: C, 68.43; H, 5.74; N, 10.64. Found: C, 68.49; H, 5.68; N, 10.30.












    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 3.231.207.239
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  