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Abstract

A novel methodology for the hydration of alkynes in superheated water using microwave irradiation is reported. Extension of this methodology to hydroamination of alkynes is also described.


Key words

microwave - alkynes - hydration - superheated water







References

	
[bookmark: RS11203ST-1][bookmark: RS11203ST-1A]1a 
             Hudrlik PF. 
             Hudrlik AM. 
             The Chemistry of Carbon-Carbon Triple Bond  
            Part I: 
            John Wiley and Sons; 
            New York: 
            1978. 
          




Google Scholar





	
[bookmark: RS11203ST-1][bookmark: RS11203ST-1B]1b 
             Larock LC. 
             Leong WW.  In   Comprehensive Organic Synthesis  
            Vol. 4: 
             Trost BM. 
             Fleming I. 
            Pergamon Press; 
            Oxford: 
            1991. 
             p.269 
          




Google Scholar





	
[bookmark: RS11203ST-2][bookmark: RS11203ST-2A]2a 
             Budde WL. 
             Dessy RE. 
            J. Am. Chem. Soc. 
            1963, 
            85: 
            3964 
          






CrossrefGoogle Scholar





	
[bookmark: RS11203ST-2][bookmark: RS11203ST-2B]2b 
             Kagan HB. 
             Marquett A. 
             Jacques J. 
            Bull. Soc. Chem. Fr. 
            1960, 
            1979 
          






CrossrefGoogle Scholar





	
[bookmark: RS11203ST-2][bookmark: RS11203ST-2C]2c 
             Janout V. 
             Regen SL. 
            J. Org. Chem. 
            1982, 
            47: 
            3331 
          






CrossrefGoogle Scholar





	[bookmark: RS11203ST-3]3 
             Khan MMT. 
             Martell AE. 
             Homogenous Catalysis by Metal Complexes  
            Vol. II: 
            Academic Press; 
            New York: 
            1974. 
             p.91 
          




Google Scholar





	[bookmark: RS11203ST-4]4 
             Mizushima E. 
             Sato K. 
             Hayashi T. 
             Tanaka M. 
            Angew. Chem. Int. Ed. 
            2002, 
            41: 
            4563 
          




Google Scholar





	[bookmark: RS11203ST-5]5 
             Tsuchimoto T. 
             Joya T. 
             Shirakawa E. 
             Kawakami Y. 
            Synlett 
            2000, 
            1777 
          






Article in Thieme ConnectGoogle Scholar





	[bookmark: RS11203ST-6]6 
             Lucey DW. 
             Atwood JD. 
            Organometallics 
            2002, 
            21: 
            2481 
          






CrossrefGoogle Scholar





	
[bookmark: RS11203ST-7][bookmark: RS11203ST-7A]7a 
             Gedye R. 
             Smith F. 
             Westaway K. 
             Ali H. 
             Baldisera L. 
             Laberge L. 
             Rousell J. 
            Tetrahedron Lett. 
            1986, 
            27: 
            279 
          






CrossrefGoogle Scholar





	
[bookmark: RS11203ST-7][bookmark: RS11203ST-7B]7b 
             Giguere RJ. 
             Bray TL. 
             Duncan SM. 
            Tetrahedron Lett. 
            1986, 
            27: 
            4945 
          






CrossrefGoogle Scholar





	
[bookmark: RS11203ST-9][bookmark: RS11203ST-9A]9a 
             Larhed M. 
             Hallberg A. 
            J. Org. Chem. 
            1996, 
            61: 
            9582 
          






CrossrefGoogle Scholar





	
[bookmark: RS11203ST-9][bookmark: RS11203ST-9B]9b 
             Strauss CR. 
            Aust. J. Chem. 
            1999, 
            52: 
            83 
          






CrossrefGoogle Scholar





	
[bookmark: RS11203ST-9][bookmark: RS11203ST-9C]9c 
             Wilson NS. 
             Roth GP. 
            Curr. Opin. Drug Discovery Dev. 
            2002, 
            5: 
            620 
          






CrossrefGoogle Scholar





	
[bookmark: RS11203ST-9][bookmark: RS11203ST-9D]9d 
             Tan KL. 
             Vasudevan A. 
             Bergman RG. 
             Ellman JA. 
             Souers AJ. 
            Org. Lett. 
            2003, 
            5: 
            2131 
          






CrossrefGoogle Scholar





	
[bookmark: RS11203ST-10][bookmark: RS11203ST-10A]10a 
             Raner RD. 
             Strauss CR. 
             Vyskoc F. 
             Mokbel L. 
            J. Org. Chem. 
            1993, 
            58: 
            950 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RS11203ST-10][bookmark: RS11203ST-10B]10b 
             Galema SA. 
            Chem. Soc. Rev. 
            1997, 
            26: 
            233 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RS11203ST-10][bookmark: RS11203ST-10C]10c 
             Langa F. 
             Cruz P. 
             Hoz A. 
             Diaz-Ortiz A. 
             Diez-Barra E. 
            Contemp. Org. Synth. 
            1997, 
            4: 
            373 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RS11203ST-10][bookmark: RS11203ST-10D]10d 
             Larhead M. 
             Hallberg A. 
            Drug Discovery Today 
            2001, 
            6: 
            406 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RS11203ST-11][bookmark: RS11203ST-11A]11a 
             Breslow R. 
             
              Water as a Benign Solvent for Chemical Reactions, In Green Chemistry
              
            Oxford Press; 
            : 
            1998. 
             p.225-233  
          






Google Scholar





	
[bookmark: RS11203ST-11][bookmark: RS11203ST-11B]11b 
             Li CJ. 
             
              Water as a Benign Solvent for Chemical Syntheses, In Green Chemistry
              
            Oxford Press; 
            : 
            1998. 
             p.234-249  
          






Google Scholar





	
[bookmark: RS11203ST-11][bookmark: RS11203ST-11C]11c 
             Bagnell L. 
             Cablewski T. 
             Strauss CR. 
             Trainor RW. 
            J. Org. Chem. 
            1996, 
            61: 
            7355 
          






Google Scholar





	[bookmark: RS11203ST-12]12 
             Savage PE. 
            Chem. Rev. 
            1999, 
            99: 
            603 
          






CrossrefPubMedGoogle Scholar





	[bookmark: RS11203ST-13]13 
             Gabriel C. 
             Gabriel S. 
             Grant EH. 
             Halstead BSJ. 
             Mingos DPM. 
            Chem. Soc. Rev. 
            1998, 
            27: 
            213 
          






CrossrefGoogle Scholar





	[bookmark: RS11203ST-14]14 
             An J. 
             Bagnell L. 
             Cablewski T. 
             Strauss CR. 
             Trainor RW. 
            J. Org. Chem. 
            1997, 
            62: 
            2505 
          






CrossrefGoogle Scholar





	[bookmark: RS11203ST-15]15 
             Katritzky AR. 
             Luxem FJ. 
             Siskin M. 
            Energy and Fuels 
            1990, 
            4: 
            518 
          






Google Scholar





	
[bookmark: RS11203ST-16][bookmark: RS11203ST-16A]16a 
             Walsh PJ. 
             Baranger AM. 
             Bergman RG. 
            J. Am. Chem. Soc. 
            1992, 
            114: 
            1708 
          






CrossrefGoogle Scholar





	
[bookmark: RS11203ST-16][bookmark: RS11203ST-16B]16b 
             Johnson JS. 
             Bergman RG. 
            J. Am. Chem. Soc. 
            2001, 
            123: 
            2923 
          






CrossrefGoogle Scholar





	
[bookmark: RS11203ST-16][bookmark: RS11203ST-16C]16c 
             Hartung CG. 
             Tillack A. 
             Trauthwein H. 
             Beller M. 
            J. Org. Chem. 
            2001, 
            66: 
            6339 
          






CrossrefGoogle Scholar





	
[bookmark: RS11203ST-16][bookmark: RS11203ST-16D]16d 
             Kadota I. 
             Shibuya A. 
             Luetete LM. 
             Yamamoto Y. 
            J. Org. Chem. 
            1999, 
            64: 
            4570 
          






CrossrefGoogle Scholar





	[bookmark: RS11203ST-17]17 
             Mizushima E. 
             Hayashi T. 
             Tanaka M. 
            Org. Lett. 
            2003, 
            5: 
            3349 
          






CrossrefPubMedGoogle Scholar





	[bookmark: RS11203ST-18]18 
             Katritzky AR. 
             Allin SM. 
             Siskin M. 
            Acc. Chem. Res. 
            1996, 
            29: 
            399 
          






CrossrefGoogle Scholar





	
[bookmark: RS11203ST-19][bookmark: RS11203ST-19A]19a  
              
Typical Procedure for the Hydration of Alkynes: A suspension of the alkyne in a mixture of the alkyne (0.1 mol) and 3 mL water in a sealed reaction vial was heated at 200 °C in an Emrys® synthesizer for 20 min, following which the sample was cooled using compressed air. The product usually separated from the water on standing or could be extracted using 3 mL diethyl ether to afford the desired ketones in yields described in Table 
   [2]
 , which demonstrated purity and analytical data consistent with commercial products. 










	
[bookmark: RS11203ST-19][bookmark: RS11203ST-19B]19b  
              
Typical Procedure for the Hydroamination of Alkynes: A mixture of the alkyne (0.87 mmol), amine (0.87 mmol) and water (3 mL) in a sealed reaction vial was heated at 200 °C in an Emrys® synthesizer for 20 min, following which the sample was cooled using compressed air. The product was extracted  using diethyl ether (3 mL) to afford 0.23 g of 12 (ref. 17).











[bookmark: RS11203ST-8]8  Commercial vendors of microwave instrumentation specifically for synthetic chemistry purposes include CEM (www.cem.com), Milestone (www.milestonesci.com) and Personal Chemistry (www.personalchemistry.com).












    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 3.85.162.126
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  