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Abstract

Tin-free, radical-mediated γ-alkylation of α,β-unsaturated esters is accomplished by radical addition and β-fragmentation of O-tert-alkyl dienol ethers and subsequent iodine atom transfer process.
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Compound 20a (entry 5): MW (C10H16O4: 200.23. 1H NMR (400 MHz, CDCl3): δ = 1.15 (d, J = 14.3 Hz, 3 H), 1.20 (t, J = 7.1 Hz, 3 H), 2.25-2.30 (m, 1 H), 2.50-2.57 (m, 2 H), 3.68 (s, 3 H), 4.09 (q, J = 7.1 Hz, 2 H), 5.82 (dt, J = 15.6, 1.1 Hz, 1 H), 6.84 (dt, J = 15.6, 6.9 Hz, 1 H). 13C NMR (100 MHz, CDCl3): δ = 14.1, 25.5, 35.8, 38.4, 51.4, 60.4, 122.8, 145.8, 166.6, 175.2. IR (KBr): 1740, 1720, 1659, 1436, 1275, 1196, 1180 cm-1. HRMS: m/z calcd for C10H16O4 [M+]: 200.1049; found: 200.1041.
Compound 20a (entry 6): MW (C14H16O3): 232.27. 1H NMR (400 MHz, CDCl3): δ = 1.21 (d, J = 7.0 Hz, 3 H), 2.30-2.36 (m, 1 H), 2.66-2.72 (m, 1 H), 3.54-3.59 (m, 1 H), 3.67 (s, 3 H), 5.84 (dt, J = 15.6, 1.5 Hz, 1 H), 6.91 (dt, J = 15.6, 6.9 Hz, 1 H), 7.43-7.46 (m, 2 H), 7.52-7.54 (m, 1 H), 7.90-7.92 (m, 2 H). 13C NMR (100 MHz, CDCl3): δ = 17.5, 35.4, 39.8, 51.4, 122.8 (C2), 128.7 (C2), 133.1, 135.8, 146.3, 166.6, 202.4. IR (KBr): 1733, 1712, 1688, 1449, 1434, 971, 705 cm-1. HRMS: m/z calcd for C14H16O3 [M+]: 232.1099; found: 232.1086.
Compound 20a (entry 7): MW (C12H18O6): 258.26. 1H NMR (400 MHz, CDCl3): δ = 1.23 (t, J = 7.1 Hz, 6 H), 2.73-2.77 (m, 2 H), 3.44 (t, J = 7.44 Hz, 1 H), 3.68 (s, 3 H), 4.18 (q, J = 7.1 Hz, 4 H), 5.87 (dt, J = 15.6, 1.5 Hz, 1 H), 6.86 (dt, J = 15.6, 7.1 Hz, 1 H). 13C NMR (100 MHz, CDCl3): δ = 14.0 (C2), 31.0, 50.6, 51.5, 61.7 (C2), 123.8, 144.0, 166.3, 168.2 (C2). IR (KBr): 1755, 1720, 1661, 1436, 1151, 1036, 774 cm-1. HRMS: m/z calcd for C12H18O6 [M+]: 258.1103; found: 258.1128.
Compound 20b (entry 1): MW (C13H16O4S): 268.32. 1H NMR (400 MHz, CDCl3): δ = 1.19 (d, J = 8.9 Hz, 3 H), 2.90-2.96 (m, 1 H), 3.06 (dd, J = 14.1, 6.3 Hz, 1 H), 3.17 (dd, J = 14.1, 6.6 Hz, 1 H), 3.65 (s, 3 H), 5.72 (dd, J = 15.6, 1.0 Hz, 1 H), 6.71 (dd, J = 15.6, 7.6 Hz, 1 H), 7.50-7.55 (m, 2 H), 7.59-7.63 (m, 1 H), 7.84-7.90 (m, 2 H). 13C NMR (100 MHz, CDCl3): δ = 19.5, 31.6, 51.5, 60.9, 120.9, 127.8 (C2), 129.2 (C2), 133.7, 139.4, 149.5, 166.3. IR (KBr): 1721, 1659, 1447, 1305, 1209, 766, 747 cm-1. HRMS: m/z calcd for C13H16O4S [M+]: 268.0769; found: 2268.0751.
Compound 20b (entry 2): MW (C15H20O4S): 296.38. Ratio syn/anti = 1.67:1 (from 1H NMR). 1H NMR (400 MHz, CDCl3): δ(anti) = 0.90 (t, J = 7.5 Hz, 3 H), 1.19 (d, J = 7.0 Hz, 3 H), 1.67-1.70 (m, 1 H), 1.84-1.88 (m, 1 H), 2.88-2.91 (m, 1 H), 3.05-3.12 (m, 1 H), 3.69 (s, 3 H), 5.77 (dd, J = 15.7, 1.4 Hz, 1 H), 6.99 (dd, J = 15.7, 7.0 Hz, 1 H), 7.51-7.55 (m, 2 H), 7.60-7.63 (m, 1 H), 7.84-7.87 (m, 2 H); δ(syn) = 0.85 (t, J = 7.5 Hz, 3 H), 1.21 (d, J = 7.0 Hz, 3 H), 1.67-1.70 (m, 1 H), 1.84-1.88 (m, 1 H), 2.95-2.99 (m, 1 H), 3.05-3.12 (m, 1 H), 3.68 (s, 3 H), 5.76 (dd, J = 15.7, 1.7 Hz, 1 H), 6.83 (dd, J = 15.7, 6.3 Hz, 1 H), 7.51-7.55 (m, 2 H), 7.60-7.63 (m, 1 H), 7.84-7.87 (m, 2 H). 13C NMR (100 MHz, CDCl3): δ = 12.9, 13.0, 13.1, 13.4, 17.8, 18.9, 34.5, 34.8, 51.5, 51.6, 69.1, 70.5, 121.1, 121.9, 128.4 (C2), 128.6 (C2), 129.2 (C2), 129.3 (C2), 133.6, 133.7, 138.7, 138.9, 148.3, 150.5, 166.4, 166.5. IR (KBr): 1727, 1656, 1447, 1303, 1197, 765, 728 cm-1. HRMS: m/z calcd for C15H20O4S [M+]: 296.1082; found: 296.1089.
Compound 20b (entry 3): MW (C10H16O4): 200.23. 1H NMR (400 MHz, CDCl3): δ = 1.07 (d, J = 6.7 Hz, 3 H), 1.20 (t, J = 7.1 Hz, 3 H), 2.27 (dd, J = 15.3 Hz, 7.2 Hz, 1 H), 2.36 (dd, J = 15.3, 7.1 Hz, 1 H), 2.77-2.84 (m, 1 H), 3.67 (s, 3 H), 4.08 (q, J = 7.1 Hz, 2 H), 5.79 (dd, J = 15.7, 1.2 Hz, 1 H), 6.86 (dd, J = 15.7, 7.3 Hz, 1 H). 13C NMR (100 MHz, CDCl3): δ = 14.1, 18.9, 32.9, 40.3, 51.4, 60.4, 119.8, 152.0, 166.9, 171.5. IR (KBr): 1738, 1722, 1658, 1276, 1177, 765, 748 cm-1. HRMS: m/z calcd for C10H16O4 [M+]: 200.1049; found: 200.1048.
Compound 20b (entry 4): MW (C8H11NO2): 153.17. 1H NMR (400 MHz, CDCl3): δ = 1.21 (d, J = 6.8 Hz, 3 H), 2.35-2.46 (m, 2 H), 2.68-2.75 (m, 1 H), 3.70 (s, 3 H), 5.87 (dd, J = 15.7, 1.2 Hz, 1 H), 6.82 (dd, J = 15.7, 7.2 Hz, 1 H). 13C NMR (100 MHz, CDCl3): δ = 18.6, 23.6, 33.1, 51.6, 117.5, 121.6, 148.7, 166.3. IR (KBr): 1728, 1659, 1436, 1277, 1197, 765, 749 cm-1. HRMS: m/z calcd for C8H11NO2 [M+]: 153.0790; found: 153.0781.
Compound 20b (entry 5): MW (C11H18O4): 214.25. Ratio syn/anti = 1:1 (from 1H NMR). 1H NMR (400 MHz, CDCl3): δ(syn) = 1.02 (d, J = 3.4 Hz, 3 H), 1.07 (t, J = 7.4 Hz, 3 H), 1.19 (t, J = 7.1 Hz, 3 H), 2.31-2.38 (m, 1 H), 2.55-2.65 (m, 1 H), 3.68 (s, 3 H), 4.06-4.14 (m, 2 H), 5.78 (dd, J = 15.7, 11.7 Hz, 1 H), 6.87 (dd, J = 15.7, 7.7 Hz, 1 H); δ(anti) = 1.03 (d, J = 3.2 Hz, 3 H), 1.07 (t, J = 7.4 Hz, 3 H), 1.22 (t, J = 7.1 Hz, 3 H), 2.41-2.48 (m, 1 H), 2.55-2.65 (m, 1 H), 3.69 (s, 3 H), 4.06-4.14 (m, 2 H), 5.79 (dd, J = 15.6, 10.8 Hz, 1 H), 6.77 (dd, J = 15.6, 8.6 Hz, 1 H). 13C NMR (100 MHz, CDCl3): δ = 13.4, 14.1, 14.2, 14.8, 15.5, 17.6, 38.9, 39.5, 43.9, 44.5, 51.4, 51.5, 60.3, 60.4, 120.6, 121.3, 150.9, 151.4, 166.8, 166.9, 174.8, 175.0. IR (KBr): 1735, 1723, 1658, 1435, 1277, 1243, 765, 748 cm-1. HRMS: m/z calcd for C11H18O4 [M+]: 214.1205; found: 214.1203.
Compound 20b (entry 6): MW (C15H18O3): 246.30. Ratio syn/anti = 1.67:1 (from 1H NMR). 1H NMR (400 MHz, CDCl3): δ(anti) = 1.03 (d, J = 6.8 Hz, 3 H), 1.15 (d, J = 6.9 Hz, 3 H), 2.76-2.84 (m, 1 H), 3.47-3.54 (m, 1 H), 3.66 (s, 3 H), 5.77-5.85 (m, 1 H), 6.94 (dd, J = 15.7, 7.4 Hz, 1 H), 7.42-7.47 (m, 2 H), 7.51-7.55 (m, 1 H), 7.87-7.93 (m, 2 H); δ(syn) = 1.02 (d, J = 6.6 Hz, 3 H), 1.11 (d, J = 6.9 Hz, 3 H), 2.76-2.84 (m, 1 H), 3.38-3.41 (m, 1 H), 5.77-5.85 (m, 1 H), 6.87 (dd, J = 15.6, 8.9 Hz, 1 H), 7.42-7.47 (m, 2 H), 7.51-7.55 (m, 1 H), 7.87-7.93 (m, 2 H). 13C NMR (100 MHz, CDCl3): δ = 13.4, 14.9, 16.0, 18.4, 38.2, 39.4, 44.6, 45.2, 51.4, 51.5, 120.5 (C2), 121.3, 128.1 (C2), 128.7 (C2), 133.0, 133.1, 136.4, 136.8, 151.3, 151.9 (C2), 166.8, 166.9, 202.6, 203.2. IR (KBr): 1722, 1681, 1655, 1449, 1277, 765, 748 cm-1. HRMS: m/z calcd for C15H18O3 [M+]: 246.1256; found: 246.1255.
Compound 20b (entry 7): MW (C13H20O6): 272.29. 1H NMR (400 MHz, CDCl3): δ = 1.12 (d, J = 6.8 Hz, 3 H), 1.20 (t, J = 7.1 Hz, 3 H), 1.23 (t, J = 7.1 Hz, 3 H), 3.04-3.10 (m, 1 H), 3.30 (d, J = 8.5 Hz, 1 H), 3.68 (s, 3 H), 4.13 (t, J = 7.1 Hz, 2 H), 4.17 (t, J = 7.1 Hz, 2 H), 5.83 (dd, J = 15.6, 0.7 Hz, 1 H), 6.87 (dd, J = 15.6, 8.1 Hz, 1 H). 13C NMR (100 MHz, CDCl3): δ = 13.9, 14.0, 17.3, 36.2, 51.4, 56.7, 61.4, 61.5, 121.4, 149.3, 166.6, 167.6, 167.7. IR (KBr): 1756, 1722, 1658, 1436, 1300, 1278, 1234, 988 cm-1. HRMS: m/z calcd for C13H20O6 [M+]: 272.1260; found: 272.1271.
Compound 23: MW (C15H18O4S): 294.37. 1H NMR (400 MHz, CDCl3): δ = 1.36-1.44 (m, 1 H), 1.50-1.56 (m, 1 H), 1.68-1.74 (m, 1 H), 1.87-1.93 (m, 1 H), 2.10-2.17 (m, 1 H), 2.21-2.27 (m, 1 H), 2.85-2.89 (m, 1 H), 3.04 (dd, J = 14.1, 6.9 Hz, 1 H), 3.13 (dd, J = 14.1, 6.1 Hz, 1 H), 3.66 (s, 3 H), 6.74-6.75 (m, 1 H), 7.52-7.56 (m, 2 H),  7.60-7.64 (m, 1 H), 7.88-7.90 (m, 2 H). 13C NMR (100 MHz, CDCl3): δ = 20.3, 23.8, 27.8, 31.1, 51.6, 60.4, 127.8, 129.3, 132.1, 133.7, 139.0, 139.7, 167.3. IR (KBr): 1715, 1447, 1276, 1255, 1151, 1086, 719 cm-1. HRMS: m/z calcd for C15H18O4S [M+]: 294.0926; found: 294.0936.
Compound 28: MW (C18H26O6): 338.39. 1H NMR (400 MHz, CDCl3): δ = 0.84-0.95 (m, 1 H), 1.17-1.25 (m, 8 H), 1.49-1.59 (m, 1 H), 1.74-1.80 (m, 2 H), 2.62-2.73 (m, 2 H), 2.79-2.84 (m, 1 H), 3.28-3.36 (m, 2 H), 3.65 (s, 3 H), 4.07-4.22 (m, 4 H), 4.55-4.57 (m, 1 H), 4.90-4.91 (m, 1 H). 13C NMR (100 MHz, CDCl3): δ = 13.9, 14.0, 21.5, 23.2, 24.6, 37.8, 41.9, 44.4, 45.4, 51.5, 60.9, 61.4, 61.5, 107.4, 145.4, 169.5, 171.7, 174.9. IR (KBr): 1731, 1446, 1268, 1254, 1224, 1058, 1038, 1015 cm-1. HRMS: m/z calcd for C18H26O6 [M+]: 338.1729; found: 338.1750.












    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 3.89.229.10
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  