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Abstract

Copper-catalyzed tandem reactions of 1-(2-haloaryl)-enones
with isocyanides for the synthesis of 4-oxoindeno[1,2-b]pyrroles are described. Highly
reactive cyclic organocopper intermediates are generated in the
copper-catalyzed [3+2]-cycloaddition reactions
of isocyanides to double or triple bonds. Successful intramolecular
trapping of the organocopper intermediates led to the efficient
formation of 4-oxoindeno[1,2-b]pyrroles.


Key words

copper-catalyzed - isocyanide - enones - pyrroles






Supporting Information for this article is available online:
	
Supporting Information










Primary data for this article are available online and can be cited using the following 
		DOI: 10.4125/pd0017th:
				
Primary Data











References

	
[bookmark: RH59411SS-1][bookmark: RH59411SS-1A]1a 
             Nilsson BM. 
            J. Med. Chem. 
            2006, 
            49: 
            4023 
          




Google Scholar





	
[bookmark: RH59411SS-1][bookmark: RH59411SS-1B]1b 
             Bös M. 
             Jenck F. 
             Martin JR. 
             Moreau J.-L. 
             Sleight AJ. 
             Wichmann J. 
             Widmer U. 
            J.
Med. Chem. 
            1997, 
            40: 
            2762 
          




Google Scholar





	[bookmark: RH59411SS-2]2 
             Nesterova IN. 
             Mezentseva MV. 
             Nikolaeva IS. 
             Pushkina TV. 
             Golovanova EA. 
             Fomina AN. 
            Pharm. Chem.
J. 
            1987, 
            21: 
            725 
          






CrossrefGoogle Scholar





	
[bookmark: RH59411SS-3]For some examples of the syntheses
of indeno[1,2-b]pyrrole systems,
see:

	
[bookmark: RH59411SS-3][bookmark: RH59411SS-3A]3a 
             Lash TD. 
             Quizon-Colquitt DM. 
             Shiner CM. 
             Nguyen TH. 
             Hu Z. 
            Energy Fuels 
            1993, 
            7: 
            172 
          




Google Scholar





	
[bookmark: RH59411SS-3][bookmark: RH59411SS-3B]3b 
             Chatterjie N. 
             Shapiro R. 
             Quo S.-G. 
             Stephani RA. 
            Tetrahedron Lett. 
            1975, 
            30: 
            2535 
          




Google Scholar





	
[bookmark: RH59411SS-3][bookmark: RH59411SS-3C]3c 
             Azizian J. 
             Hatamjafari F. 
             Karimi AR. 
             Shaabanzadeh M. 
            Synthesis 
            2006, 
            765 
          




Google Scholar





	
[bookmark: RH59411SS-3][bookmark: RH59411SS-3D]3d 
             Wollweber H.-J. 
             Wentrup C. 
            J. Org. Chem. 
            1985, 
            50: 
            2041 
          




Google Scholar





	
[bookmark: RH59411SS-4]For some recent important reviews
on transition-metal-catalyzed reaction of isocyanides, see:

	
[bookmark: RH59411SS-4][bookmark: RH59411SS-4A]4a 
             Gulevich AV. 
             Zhdanko AG. 
             Orru RVA. 
             Nenajdenko VG. 
            Chem. Rev. 
            2010, 
            110: 
            5235 
          




Google Scholar





	
[bookmark: RH59411SS-4][bookmark: RH59411SS-4B]4b 
             Lygin AV. 
             de Meijere A. 
            Angew.
Chem. Int. Ed. 
            2010, 
            49: 
            9094 
          




Google Scholar





	
[bookmark: RH59411SS-5]For representative examples of transition
metal-catalyzed reaction of isocyanides, see:

	
[bookmark: RH59411SS-5][bookmark: RH59411SS-5A]5a For Rh, see:  Takaya H. 
             Kojima S. 
             Murahashi S. 
            Org. Lett. 
            2001, 
            3: 
            421 
          




Google Scholar





	
[bookmark: RH59411SS-5][bookmark: RH59411SS-5B]5b For Pt, Rh, see:  Motoyama Y. 
             Kawakami H. 
             Shimozono K. 
             Aoki K. 
             Nishiyama H. 
            Organometallic 
            2002, 
            21: 
            3408 
          




Google Scholar





	
[bookmark: RH59411SS-5][bookmark: RH59411SS-5C]5c For Au, see:  Ito Y. 
             Sawamura M. 
             Hayashi T. 
            J. Am. Chem. Soc. 
            1986, 
            108: 
            6405 
          




Google Scholar





	
[bookmark: RH59411SS-5][bookmark: RH59411SS-5D]5d For Ag, see:  Sawamura M. 
             Hamashima H. 
             Ito Y. 
            J. Org. Chem. 
            1990, 
            55: 
            5935 
          




Google Scholar





	
[bookmark: RH59411SS-6]For representative copper-catalyzed
reaction of isocyanides, see:

	
[bookmark: RH59411SS-6][bookmark: RH59411SS-6A]6a 
             Lygin AV. 
             Larionov OV. 
             Korotkov VS. 
             de Meijere A. 
            Chem.
Eur. J. 
            2009, 
            15: 
            227 
          




Google Scholar





	
[bookmark: RH59411SS-6][bookmark: RH59411SS-6B]6b 
             Bonin 
                M.-A. 
             Giguère D. 
             Roy R. 
            Tetrahedron 
            2007, 
            63: 
            4912 
          




Google Scholar





	
[bookmark: RH59411SS-6][bookmark: RH59411SS-6C]6c 
             Kanazawa C. 
             Kamijo S. 
             Yamamoto Y. 
            J.
Am. Chem. Soc. 
            2006, 
            128: 
            10662 
          




Google Scholar





	
[bookmark: RH59411SS-6][bookmark: RH59411SS-6D]6d 
             Benito-Garagorri D. 
             Bocokiae V. 
             Kirchner K. 
            Tetrahedron Lett. 
            2006, 
            47: 
            8641 
          




Google Scholar





	
[bookmark: RH59411SS-6][bookmark: RH59411SS-6E]6e 
             Larionov OV. 
             de Meijere A. 
            Angew.
Chem. Int. Ed. 
            2005, 
            44: 
            5664 
          




Google Scholar





	
[bookmark: RH59411SS-6][bookmark: RH59411SS-6F]6f 
             Kamijo S. 
             Kanazawa C. 
             Yamamoto Y. 
            J.
Am. Chem. Soc. 
            2005, 
            127: 
            9260 
          




Google Scholar





	
[bookmark: RH59411SS-6][bookmark: RH59411SS-6G]6g 
             Ito Y. 
             Matsurra T. 
             Saegusa T. 
            Tetrahedron
Lett. 
            1985, 
            26: 
            5781 
          




Google Scholar





	
[bookmark: RH59411SS-6][bookmark: RH59411SS-6H]6h 
             Saegusa T. 
             Ito Y. 
             Kinoshita H. 
             Tomita S. 
            J. Org. Chem. 
            1971, 
            36: 
            3316 
          




Google Scholar





	
[bookmark: RH59411SS-7][bookmark: RH59411SS-7A]7a 
             Cai Q. 
             Zhou F. 
             Xu T. 
             Fu L. 
             Ding K. 
            Org.
Lett. 
            2011, 
            13: 
            340 
          




Google Scholar





	
[bookmark: RH59411SS-7][bookmark: RH59411SS-7B]7b 
             Zhou F. 
             Liu J. 
             Ding K. 
             Liu J. 
             Cai Q. 
            J. Org. Chem. 
            2011, 
            76: 
            5346 
          




Google Scholar





	[bookmark: RH59411SS-8]8 
             Kurt A. 
             Hubert O. 
             Ernst R. 
            Ber. Dtsch.
Chem. Ges. B 
            1941, 
            74: 
            926 
          






CrossrefGoogle Scholar






[bookmark: RH59411SS-9]9  For details, see the Primary Data.
[bookmark: RH59411SS-10]10  No fully substituted product 6 was detected without adding CuI as the
catalyst.




	
Supplementary Material

	
Primary Data





	
Supporting Information






	
Primary Data











    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 54.174.142.103
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  