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Abstract

Two concise methods for the synthesis of aryl-substituted 4-benzyl-4-aminopiperidines by the addition of benzyl Grignard reagents to sulfinyl imines were developed. The hydration-prone tert-butanesulfinyl imine derived from N-Boc-piperidin-4-one was trapped as a stable α-(N-sulfinyl)aminonitrile, which underwent displacement of the nitrile on treatment with Grignard reagents. Alternatively, benzyl and allyl Grignards added to the sulfinyl imine in situ in a one-pot procedure. Acid deprotection provided various substituted 4-benzyl-4-aminopiperidines.


Key words

heterocycles - piperidines - imines - Grignard reactions - tandem reactions







References and Notes

	
[bookmark: RD14806ST-1]For some recent examples of biologically active compounds containing the 4-aminopiperidine motif, see:

	
[bookmark: RD14806ST-1][bookmark: RD14806ST-1A]1a 
             Bamford MJ. 
             Bailey N. 
             Davies S. 
             Dean DK. 
             Francis L. 
             Panchal TA. 
             Parr CA. 
             Sehmi S. 
             Steadman JG. 
             Takle AK. 
             Townsend JT. 
             Wilson DM. 
            Bioorg. Med. Chem. Lett. 
            2005, 
            15: 
            3407 
          






CrossrefGoogle Scholar





	
[bookmark: RD14806ST-1][bookmark: RD14806ST-1B]1b 
             Brinner KM. 
             Powles MA. 
             Schmatz DM. 
             Ellman JA. 
            Bioorg. Med. Chem. Lett. 
            2005, 
            15: 
            345 
          






CrossrefGoogle Scholar





	
[bookmark: RD14806ST-1][bookmark: RD14806ST-1C]1c 
             Jiang X. 
             Song Y. 
             Long Y. 
            Bioorg. Med. Chem. Lett. 
            2004, 
            14: 
            3675 ; and references therein






CrossrefGoogle Scholar





	
[bookmark: RD14806ST-2][bookmark: RD14806ST-2A]2a 
             Micovic I. 
             Ivanovic MD. 
             Vuckovic SM. 
             Prostran MS. 
             Dosen-Micovic L. 
             Kiricojevic VD. 
            Bioorg. Med. Chem. Lett. 
            2000, 
            10: 
            2011 
          






Google Scholar





	
[bookmark: RD14806ST-2][bookmark: RD14806ST-2B]2b 
             Chen HG. 
             Chung F.-Z. 
             Goel OP. 
             Johnson D. 
             Kesten S. 
             Knobelsdorf J. 
             Lee HT. 
             Rubin JR. 
            Bioorg. Med. Chem. Lett. 
            1997, 
            5: 
            555 
          






Google Scholar





	
[bookmark: RD14806ST-3][bookmark: RD14806ST-3A]3a 
             Cossy J. 
             Poitevin C. 
             Gomez Pardo D. 
             Peglion JL. 
             Dessinges A. 
            Synlett 
            1998, 
            251 
          






CrossrefGoogle Scholar





	
[bookmark: RD14806ST-3][bookmark: RD14806ST-3B]3b 
             Cossy J. 
             Poitevin C. 
             Gomez Pardo D. 
            J. Org. Chem. 
            1998, 
            63: 
            4554 
          






CrossrefGoogle Scholar





	
[bookmark: RD14806ST-3][bookmark: RD14806ST-3C]3c 
             Kudzma LV. 
             Severnak SAS. 
             Benvenga MJ. 
             Ezell EF. 
             Ossipov MH. 
             Knight VV. 
             Rudo FG. 
             Spencer HK. 
             Spaulding TC. 
            J. Med. Chem. 
            1989, 
            32: 
            2534 
            
          







CrossrefGoogle Scholar





	[bookmark: RD14806ST-4]4 
             Palmer RA. 
             Salas S. 
             Kouznetsov V. 
             Stashenko E. 
             Montenegro NG. 
             Fontela AG. 
            J. Heterocycl. Chem. 
            2001, 
            38: 
            837 
          






Google Scholar





	[bookmark: RD14806ST-5]5 
             Collins I. 
            J. Chem. Soc., Perkin Trans. 1 
            2002, 
            1921 
          






CrossrefGoogle Scholar





	
[bookmark: RD14806ST-6][bookmark: RD14806ST-6A]6a 
             Brinner KM. 
             Ellman JA. 
            Org. Biomol. Chem. 
            2005, 
            3: 
            2109 
          






CrossrefGoogle Scholar





	
[bookmark: RD14806ST-6][bookmark: RD14806ST-6B]6b 
             Jiang W. 
             Chen C. 
             Marinkovic D. 
             Tran JA. 
             Chen CW. 
             Arellano LM. 
             White NS. 
             Tucci FC. 
            J. Org. Chem. 
            2005, 
            70: 
            8924 
          






CrossrefGoogle Scholar





	
[bookmark: RD14806ST-6][bookmark: RD14806ST-6C]6c 
             McMahon JP. 
             Ellman JA. 
            Org. Lett. 
            2004, 
            6: 
            1645 
          






CrossrefGoogle Scholar





	
[bookmark: RD14806ST-6][bookmark: RD14806ST-6D]6d 
             Mukade T. 
             Dragoli DR. 
             Ellman JA. 
            J. Comb. Chem. 
            2003, 
            5: 
            590 
          






CrossrefGoogle Scholar





	
[bookmark: RD14806ST-6][bookmark: RD14806ST-6E]6e 
             Shaw AW. 
             deSolms SJ. 
            Tetrahedron Lett. 
            2001, 
            42: 
            7173 
          






CrossrefGoogle Scholar





	
[bookmark: RD14806ST-6][bookmark: RD14806ST-6F]6f Ellman J. A., Owens T. D., Tang T. P.; Acc. Chem. Res.; 2002, 35: 984; and references therein






Crossref





	
[bookmark: RD14806ST-8][bookmark: RD14806ST-8A]8a 
             Conroy JL. 
             Sanders TC. 
             Seto CT. 
            J. Am. Chem. Soc. 
            1997, 
            119: 
            4285 
          






CrossrefGoogle Scholar





	
[bookmark: RD14806ST-8][bookmark: RD14806ST-8B]8b 
             Burkey TJ. 
             Fahey RC. 
            J. Org. Chem. 
            1985, 
            50: 
            1304 
          






CrossrefGoogle Scholar





	
[bookmark: RD14806ST-9][bookmark: RD14806ST-9A]9a 
             Avenoza A. 
             Busto JH. 
             Corzana F. 
             Peregrina JM. 
             Sucunza D. 
             Zurbano MM. 
            Synthesis 
            2005, 
            575 
          






CrossrefGoogle Scholar





	
[bookmark: RD14806ST-9][bookmark: RD14806ST-9B]9b 
             Mabic S. 
             Cordi AA. 
            Tetrahedron 
            2001, 
            57: 
            8861 
          






CrossrefGoogle Scholar





	
[bookmark: RD14806ST-10][bookmark: RD14806ST-10A]10a 
             Kudzma LV. 
             Spencer HK. 
             Anaquest SAS. 
            Tetrahedron Lett. 
            1988, 
            29: 
            6827 
          






CrossrefGoogle Scholar





	
[bookmark: RD14806ST-10][bookmark: RD14806ST-10B]10b 
             Overman LE. 
             Burk RM. 
            Tetrahedron Lett. 
            1984, 
            25: 
            1635 
          






CrossrefGoogle Scholar





	[bookmark: RD14806ST-11]11 
             Kulinkovich O. 
            Eur. J. Org. Chem. 
            2004, 
            4517 
          






CrossrefGoogle Scholar





	[bookmark: RD14806ST-12]12 
             Bartoli G. 
             Bellucci M. 
             Bosco M. 
             Marcantoni E. 
             Sambri L. 
            Chem. Eur. J. 
            1998, 
            4: 
            2154 
          






Google Scholar






[bookmark: RD14806ST-7]7  Compound 4: 1H NMR (500 MHz, DMSO): δ = 1.11 (s, 9 H), 1.39 (s, 9 H), 1.66-1.69 (m, 4 H), 3.11-3.14 (m, 2 H), 3.45-3.50 (m, 2 H), 5.30 (s, 1 H), 5.52 (s, 1 H, signal removed on addition of D2O). 13C NMR (125 MHz, DMSO): δ = 22.6, 28.1, 37.2, 38.0, 54.5, 78.5, 81.4, 153.8. MS (ES+): m/z = 343 [M + Na+], 303 [M + H+ - H2O].
[bookmark: RD14806ST-13]13  
            
tert
            -Butyl 4-Cyano-4-(
            tert
            -butanesulfinamido)piper-idine-1-carboxylate (5): A solution of N-Boc-piperidin-4-one (1; 0.90 g, 4.52 mmol), tert-butanesulfinamide (0.58 g, 4.8 mmol) and Ti(OEt)4 (1.9 mL, 9 mmol) in anhyd THF (20 mL) was refluxed under N2 for 20 h. The red solution was cooled, TMSCN (0.66 mL, 5 mmol) was added and the solution was refluxed for 3 h. The cooled solution was diluted with brine (20 mL) and EtOAc (20 mL). The suspension was filtered through Celite, washing with further EtOAc. The filtrate was separated and the organic layer was dried (Na2SO4) and concentrated. Flash column chromatography, eluting with EtOAc, gave 5 as a white powder (0.851 g, 2.58 mmol, 57%). 1H NMR (500 MHz, CDCl3): δ = 1.26 (s, 9 H), 1.46 (s, 9 H), 1.70-1.78 (m, 1 H), 1.81-1.90 (m, 1 H), 2.20-2.30 (m, 2 H), 3.15-3.25 (m, 2 H), 3.65 (br s, 1 H), 3.95-4.15 (m, 2 H). 13C NMR (125 MHz, CDCl3): δ = 22.3, 28.4, 36.2, 37.5, 40.0, 56.9, 80.5, 119.6, 154.2. MS (ES+): m/z = 352 [M + Na+], 329 [M + H+].tert
            -Butyl 4-Benzyl-4-(
            tert
            -butanesulfinamido)piper-idine-1-carboxylate(6a); Via Nitrile 5: A solution of 5 (0.206 g, 0.625 mmol) and benzylmagnesium chloride (2 M in THF, 0.70 mL, 1.4 mmol) in anhyd THF (3 mL) was refluxed under N2 for 3 h. The cooled  reaction mixture was diluted with sat. aq NH4Cl (10 mL) and extracted with EtOAc (2 × 10 mL). The extracts were dried (Na2SO4) and concentrated. Flash column chromatography, eluting with EtOAc, gave 6a as a straw-coloured oil (0.122 g, 0.309 mmol, 49%). 1H NMR (500 MHz, CDCl3): δ = 1.25 (s, 9 H), 1.25-1.32 (m, 1 H), 1.46 (s, 9 H), 1.52-1.60 (m, 1 H), 1.72-1.80 (m, 1 H), 2.37-2.42 (m, 1 H), 2.71 (d, J = 13.0 Hz, 1 H), 2.94-3.15 (m, 2 H), 3.21 (d, J = 13.0 Hz, 1 H), 3.32 (s, 1 H), 3.72-3.95 (m, 2 H), 7.25-7.39 (m, 5 H). 13C NMR (125 MHz, CDCl3): δ = 23.0, 24.2, 28.4, 33.7, 36.5, 39.0, 49.0, 55.6, 56.5, 79.6, 126.7, 128.2, 131.8, 135.6, 154.8. MS (ES+): m/z = 416 [M + Na+], 395 [M + H+].Direct Synthesis: A solution of 1 (0.615 g, 3.09 mmol), tert-butylsulfinamide (0.390 g, 3.21 mmol) and Ti(OEt)4 (1.26 mL, 6.00 mmol) in anhyd THF (15 mL) was refluxed under N2 for 14 h. The solution was cooled to 0 °C and a solution of benzylmagnesium chloride (2 M in THF, 0.77 mL, 15.45 mmol) was added. After stirring for 20 h at r.t., the crude reaction mixture was absorbed onto silica gel. Flash column chromatography, eluting with EtOAc-hexane (2:1), gave 6a (0.473 g, 1.20 mmol, 39%).4-Benzylpiperidin-4-amine (3a): A solution of 6a (0.094 g, 0.238 mmol) in MeOH (5 mL) and 4 M HCl-dioxane (5 mL) was stirred for 24 h. Concentration and purification by ion-exchange on an SCX-2 Isolute column, eluting with MeOH then 2 M NH3-MeOH, gave 3a as a yellow oil (0.036 g, 0.189 mmol, 80%). 1H NMR (500 MHz, MeOD): δ = 1.38-1.43 (m, 2 H), 1.60-1.66 (m, 2 H), 2.74 (s, 2 H), 2.84-2.92 (m, 4 H), 7.21-7.32 (m, 5 H). 13C NMR (125 MHz, MeOD): δ = 32.2, 38.5, 49.2, 50.8, 127.6, 129.2, 131.8, 138.2. MS (ES+): m/z (ES+) = 191 [M + H+], 174 [M + H+ - NH3].












    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 35.170.203.195
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  