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Abstract

Nitrones and dialkyl cyclopropane-1,1-dicarboxylates undergo smooth reaction in the presence of ytterbium(III) triflate to form tetrahydro-1,2-oxazines with a high degree of regio- and stereocontrol. A three-component protocol has also been developed wherein the nitrone is generated in situ from an aldehyde and a hydroxylamine. The reactions are often high yielding with broad substrate scope. The multicomponent nature of the reaction makes it amenable to the synthesis of compound libraries and also allows for highly convergent strategies to be developed in target-oriented synthesis.


Key words

cycloadditions - nitrones - tetrahydro-1,2-oxazines - cyclopropanes - hydroxylamines







References
        


	
[bookmark: RZ17107SS-1]
            
          


	
[bookmark: RZ17107SS-1][bookmark: RZ17107SS-1A]1a 
             
              1,3-Dipolar Cycloaddition Chemistry
              
            Vol. 1: 
             Padwa A. 
            Wiley; 
            New York: 
            1984. 
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RZ17107SS-1][bookmark: RZ17107SS-1B]1b 
             Huisgen R.  In   Advances in Cycloaddition
              
            Vol. 1: 
             Curran DP. 
            JAI Press Inc.; 
            Greenwich: 
            1988. 
             p.1-32  
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RZ17107SS-1][bookmark: RZ17107SS-1C]1c 
             Deshong P. 
             Lander SW. 
             Leginus JM. 
             Dicken CM.  In  
              Advances in Cycloaddition
              
            Vol. 1: 
             Curran DP. 
            JAI Press Inc.; 
            Greenwich: 
            1988. 
             p.87-128  
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RZ17107SS-1][bookmark: RZ17107SS-1D]1d 
             Padwa A.  In  
              Advances in Cycloaddition
              
            Vol. 2: 
             Curran DP. 
            JAI Press Inc.; 
            Greenwich: 
            1990. 
             p.1-91  
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RZ17107SS-1][bookmark: RZ17107SS-1E]1e 
             Carruthers W. 
             
              Cycloaddition Reactions in Organic Synthesis
              
            Pergamon; 
            Oxford: 
            1990. 
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RZ17107SS-1][bookmark: RZ17107SS-1F]1f 
             Padwa A.  In  
              Comprehensive Organic Synthesis
              
            Vol. 4: 
             Trost BM. 
             Fleming I. 
            Wiley; 
            New York: 
            1991. 
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RZ17107SS-1][bookmark: RZ17107SS-1G]1g 
             Wade PA.  In  
              Comprehensive Organic Synthesis
              
            Vol. 4: 
             Trost BM. 
             Fleming I. 
            Wiley; 
            New York: 
            1991. 
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RZ17107SS-1][bookmark: RZ17107SS-1H]1h 
             Gothelf KV. 
             Jorgensen KA. 
            Chem. Rev. 
            1998, 
            98: 
            863 
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RZ17107SS-1][bookmark: RZ17107SS-1I]1i 
             Kanemasa S. 
            Synlett 
            2002, 
            1371 
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RZ17107SS-1][bookmark: RZ17107SS-1J]1j 
             Gothelf KV.  In  
              Cycloaddition Reactions in Organic Synthesis
              
             Kobayashi S. 
             Jorgensen KA. 
            Wiley-VCH; 
            Weinheim: 
            2002. 
             p.211-248  
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RZ17107SS-1][bookmark: RZ17107SS-1K]1k 
             Kanemasa S.  In   Cycloaddition Reactions in Organic Synthesis
              
             Kobayashi S. 
             Jorgensen KA. 
            Wiley-VCH; 
            Weinheim: 
            2002. 
             p.249-300  
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RZ17107SS-2]For reviews of the chemistry of donor-acceptor cyclopropanes see:

	
[bookmark: RZ17107SS-2][bookmark: RZ17107SS-2A]2a 
             Pagenkopf BL. 
            Tetrahedron 
            2005, 
            61: 
            321 
          






CrossrefGoogle Scholar





	
[bookmark: RZ17107SS-2][bookmark: RZ17107SS-2B]2b 
             Reissig H.-U. 
             Zimmer R. 
            Chem. Rev. 
            2003, 
            103: 
            1151 
          






CrossrefGoogle Scholar





	
[bookmark: RZ17107SS-2][bookmark: RZ17107SS-2C]2c 
             Wong HNC. 
             Hon M.-Y. 
             Tse C.-W. 
             Yip Y.-C. 
             Tanko J. 
             Hudlicky T. 
            Chem. Rev. 
            1989, 
            89: 
            165 
          






CrossrefGoogle Scholar





	
[bookmark: RZ17107SS-2][bookmark: RZ17107SS-2D]2d 
             Danishefsky S. 
            Acc. Chem. Res. 
            1979, 
            12: 
            66 
          






CrossrefGoogle Scholar





	[bookmark: RZ17107SS-3]3 
             Young IS. 
             Kerr MA. 
            Angew. Chem. Int. Ed. 
            2003, 
            42: 
            3023 ; Angew. Chem. 2003, 115, 3131






CrossrefGoogle Scholar





	
[bookmark: RZ17107SS-4][bookmark: RZ17107SS-4A]4a 
             Tsoungas PG. 
            Heterocycles 
            2002, 
            57: 
            1149 
          






CrossrefGoogle Scholar





	
[bookmark: RZ17107SS-4][bookmark: RZ17107SS-4B]4b 
             Gilchrist TL. 
             Wood JE.  In  
              Comprehensive Heterocyclic Chemistry II
              
            Vol. 6: 
            Elsevier; 
            Oxford: 
            1996. 
            279-299. 
             p.1177-1307  
          






CrossrefGoogle Scholar





	[bookmark: RZ17107SS-5]5 
             Carson CA. 
             Kerr MA. 
            Angew. Chem. Int. Ed. 
            2006, 
            45: 
            6560 
          






CrossrefGoogle Scholar





	[bookmark: RZ17107SS-6]6 
             Young IS. 
             Kerr MA. 
            Org. Lett. 
            2004, 
            6: 
            139 
          






CrossrefGoogle Scholar





	[bookmark: RZ17107SS-7]7 
             Young IS. 
             Williams JL. 
             Kerr MA. 
            Org. Lett. 
            2005, 
            7: 
            953 
          






CrossrefGoogle Scholar





	[bookmark: RZ17107SS-8]8 
             Young IS. 
             Kerr MA. 
            J. Am. Chem. Soc. 
            2007, 
            129: 
            1465 
          






CrossrefGoogle Scholar





	
[bookmark: RZ17107SS-9]For information regarding synthetic applications of Yb(OTf)3 see:

	
[bookmark: RZ17107SS-9][bookmark: RZ17107SS-9A]9a 
             Kobayashi S.  In  
              Lanthanides: Chemistry and Use in Organic Synthesis
              
             Kobayashi S. 
            Springer; 
            New York: 
            1999. 
             p.63-118  
          






Google Scholar





	
[bookmark: RZ17107SS-9][bookmark: RZ17107SS-9B]9b 
             Kobayashi S. 
             Sugiura M. 
             Kitagawa H. 
             Lam WWL. 
            Chem. Rev. 
            2002, 
            102: 
            2227 
          






Google Scholar





	
[bookmark: RZ17107SS-9][bookmark: RZ17107SS-9C]9c 
             Marshman RW. 
            Aldrichimica Acta 
            1995, 
            28: 
            77 
          






Google Scholar





	[bookmark: RZ17107SS-10]10 
             Lebold TP. 
             Carson CA. 
             Kerr MA. 
            Synlett 
            2006, 
            364 
          






Article in Thieme ConnectGoogle Scholar





	[bookmark: RZ17107SS-11]11 
             Ganton MD. 
             Kerr MA. 
            J. Org. Chem. 
            2004, 
            69: 
            8554 
          






CrossrefGoogle Scholar





	
[bookmark: RZ17107SS-12][bookmark: RZ17107SS-12A]12a 
             Sibi MP. 
             Ma Z. 
             Jasperse CP. 
            J. Am. Chem. Soc. 
            2005, 
            127: 
            5764 
          






CrossrefGoogle Scholar





	
[bookmark: RZ17107SS-12][bookmark: RZ17107SS-12B]12b 
             Kang Y.-B. 
             Sun X.-L. 
             Tang Y. 
            Angew. Chem. Int. Ed. 
            2007, 
            46: 
            3918 
          






CrossrefGoogle Scholar





	[bookmark: RZ17107SS-13]13 Three-component reaction of nitrones and alkenes, see:  Kobayashi S. 
             Akiyama R. 
             Kawamura M. 
             Isitani H. 
            Chem. Lett. 
            1997, 
            1039 
          






CrossrefGoogle Scholar





	[bookmark: RZ17107SS-14]14 
             Gautheron-Chapoulaud V. 
             Pandya SU. 
             Cividino P. 
             Masson G. 
             Py S. 
             Vallee Y. 
            Synlett 
            2001, 
            1281 
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RZ17107SS-15][bookmark: RZ17107SS-15A]15a 
             Corminboeuf O. 
             Renaud P. 
            Org. Lett. 
            2002, 
            4: 
            1735 
          






CrossrefGoogle Scholar





	
[bookmark: RZ17107SS-15][bookmark: RZ17107SS-15B]15b 
             Maskill H. 
             Jencks W. 
            J. Am. Chem. Soc. 
            1987, 
            109: 
            2062 
          






CrossrefGoogle Scholar





	
[bookmark: RZ17107SS-16][bookmark: RZ17107SS-16A]16a 
             Kierstead RW. 
             Linstead RP. 
             Weedon BCL. 
            J. Chem. Soc. 
            1952, 
            3610 
          






CrossrefGoogle Scholar





	
[bookmark: RZ17107SS-16][bookmark: RZ17107SS-16B]16b 
             Corey EJ. 
             Chaykovsky M. 
            J. Am. Chem. Soc. 
            1965, 
            87: 
            1353 
          






CrossrefGoogle Scholar


















    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 3.215.186.75
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  