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Abstract


Hydrogen-bond-donor catalysts enable a variety of formal insertion reactions of diazo compounds. The role of the catalyst in the reaction system may vary depending on several factors, including the nucleophilicity of the diazo compound and the acidity of the insertion partner. Ureas and phosphoric acid derivatives can offer complementary reactivity patterns when selected as catalysts for selected O–H and S–H insertion reactions of aryl- and diazo-substituted esters.

        

      


        
[bookmark: N1163D]
Key words

diazo compounds - 
        substituent effects - 
        homogeneous catalysis - 
        insertion reactions - 
        urea catalysts - 
        phosphate catalysts
      



      
[bookmark: N11E63]
Supporting Information



Supporting information for this article is available online at http://dx.doi.org/10.1055/s-0035-1561061.	
Supporting Information



    





 

[bookmark: ]

[bookmark: N11E7A]
	
References



[bookmark: RL000-1]



For reviews on diazo chemistry, see:
        
	
[bookmark: JR000-1001]1a Morton D, Davies H. Chem. Soc. Rev. 2011; 40: 1857 





Crossref





	
[bookmark: JR000-1002]1b Slattery C, Ford A, Maguire A. Tetrahedron 2010; 66: 6681 





Crossref





	
[bookmark: JR000-1003]1c Moody C. Angew. Chem. Int. Ed. 2007; 46: 9148 





CrossrefPubMed





	
[bookmark: JR000-1004]1d Ghosh AK, Bilcer G, Schiltz G. Synthesis 2001; 2203 





Article in Thieme Connect





	
[bookmark: JR000-1005]1e List B, Castello C. Synlett 2001; 1687 





Article in Thieme Connect








[bookmark: RL000-2]



For selected examples of rhodium-catalyzed diazo chemistry, see:
        
	
[bookmark: JR000-2001]2a Qin C, Davis HM. J. Am. Chem. Soc. 2014; 136: 9792 





CrossrefPubMed





	
[bookmark: JR000-2002]2b Smith AG, Davis HM. J. Am. Chem. Soc. 2012; 134: 18241 





Crossref





	
[bookmark: JR000-2003]2c Ju L, Liu P, Song C, Wang J, Wang M, Xu Z, Zhang Y. Chem. Eur. J. 2013; 19: 3584 





Crossref





	
[bookmark: JR000-2004]2d Hrdina R, Lacour J, Moraleda D, Guenee L. Organometallics 2013; 32: 473 





Crossref








For recent examples of copper-catalyzed diazo chemistry, see:
        
	
[bookmark: JR000-2005]2e Lee EC, Fu GC. J. Am. Chem. Soc. 2007; 129: 12066 





CrossrefPubMed





	
[bookmark: JR000-2006]2f Zhu S, Xu B, Wang G, Zhou Q. J. Am. Chem. Soc. 2013; 134: 436 












	
[bookmark: JR000-3]3 For a review on Brønsted acid catalyzed C–C bond formation of diazoalkanes, see:  Johnston JN, Muchalski H, Troyer T. Angew. Chem. Int. Ed. 2010; 49: 2290 





Crossref





	
[bookmark: JR000-4]4 So SS, Mattson AE. J. Am. Chem. Soc. 2012; 134: 8798 





CrossrefPubMed






[bookmark: RL000-5]
	
[bookmark: JR000-5001]5a Etter MC, Urbanczyklipkowska Z, Ziaebrahimi M, Panunto TW. J. Am. Chem. Soc. 1990; 112: 8415 





Crossref





	
[bookmark: JR000-5002]5b Etter MC, Panunto TW. J. Am. Chem. Soc. 1988; 110: 8415 









	
[bookmark: JR000-5003]5c Etter MC. Acc. Chem. Res. 1990; 23: 120 





Crossref








	
[bookmark: JR000-6]6 So SS, Oottikkal S, Badjic JD, Hadad CM, Mattson AE. J. Org. Chem. 2014; 79: 4832 





Crossref





	
[bookmark: JR000-7]7 Couch ED, Auvil TJ, Mattson AE. Chem. Eur. J. 2014; 20: 8283 





Crossref






[bookmark: RL000-8]



For examples of proposed urea–Brønsted acid co-catalysis, see:
        
	
[bookmark: JR000-8001]8a Mittal N, Sun DX, Seidel D. Org. Lett. 2014; 16: 1012 





Crossref





	
[bookmark: JR000-8002]8b Min C, Mittal N, Sun DX, Seidel D. Angew. Chem. Int. Ed. 2013; 52: 14084 ; Angew. Chem. 2013, 125, 14334 





Crossref





	
[bookmark: JR000-8003]8c Burns NZ, Witten MR, Jacobsen EN. J. Am. Chem. Soc. 2011; 133: 14578 





Crossref





	
[bookmark: JR000-8004]8d Lee Y, Klausen RS, Jacobsen EN. Org. Lett. 2011; 13: 5564 





Crossref





	
[bookmark: JR000-8005]8e Xu H, Zuend SJ, Woll MG, Tao Y, Jacobsen EN. Science 2010; 327: 986 





CrossrefPubMed








[bookmark: RL000-9]



For a computational study on hydrogen-bond-donor-induced acidity enhancement of proline, see:
        
	
[bookmark: JR000-9001]9a Xue X.-S, Yang C, Li X, Cheng J.-P. J. Org. Chem. 2014; 79: 1166 





CrossrefPubMed





	
[bookmark: JR000-9002]9b Yang C, Xue Z.-S, Li X, Cheng J.-P. J. Org. Chem. 2014; 79: 4340 





CrossrefPubMed








[bookmark: RL000-10]



For pioneering work on boronate ureas in anion recognition, see:
        
	
[bookmark: JR000-10001]10a Hughes MP, Shang MY, Smith BD. J. Org. Chem. 1996; 61: 4510 





Crossref





	
[bookmark: JR000-10002]10b Hughes MP, Smith BD. J. Org. Chem. 1997; 62: 4492 





Crossref








[bookmark: RL000-11]



Evidence of sulfur hydrogen bonding with even weak hydrogen bond donors has been observed:
        
	
[bookmark: JR000-11001]11a Bhattacharyya S, Bhattacherjee A, Shirhatti PR, Wategaonkar S. J. Phys. Chem. A. 2013; 117: 8238 





Crossref





	
[bookmark: JR000-11002]11b Howard DL, Kjaergaard HG. Phys. Chem. Chem. Phys. 2008; 10: 4113 





Crossref





	
[bookmark: JR000-11003]11c Wierzejewska M, Sadyka M. J. Mol. Struct. 2006; 786: 33 





Crossref





	
[bookmark: JR000-11004]11d Nordstrand K, Åslund F, Meunier S, Holmgren A, Otting G, Berndt KD. FEBS Lett. 1999; 449: 196 





Crossref





	
[bookmark: JR000-11005]11e Ueyama N, Nishikawa N, Yamada Y, Okamura T.-A, Nakamura A. J. Am. Chem. Soc. 1996; 118: 12826 





Crossref





	
[bookmark: JR000-11006]11f Sherry AD, Purcell KF. J. Am. Chem. Soc. 1972; 94: 1848 





Crossref








[bookmark: RL000-12]



For reviews on Brønsted acid catalysis, see:
        
	
[bookmark: JR000-12001]12a Rueping M, Kuenkel A, Atodiresei I. Chem. Soc. Rev. 2011; 40: 4539 





CrossrefPubMed





	
[bookmark: JR000-12002]12b Akiyama T. Chem. Rev. 2007; 107: 5744 





CrossrefPubMed





	
[bookmark: JR000-12003]12c Akiyama T, Itoh J, Fuchibe K. Adv. Synth. Catal. 2006; 348: 999 





Crossref








	
[bookmark: JR000-13]13 For an early example of phosphoric acid derived catalysis with diazo compounds, see:  Uraguchi D, Sorimachi K, Terada M. J. Am. Chem. Soc. 2005; 127: 9360 





Crossref





	
[bookmark: JR000-14]14 Pangborn A, Giardello M, Grubbs R, Rosen R, Timmers F. Organometallics 1996; 15: 1518 





Crossref





	
[bookmark: JR000-15]15 So SS, Auvil TJ, Garza VJ, Mattson AE. Org. Lett. 2012; 14: 444 





Crossref





	
[bookmark: BR000-16]16 Wrackmeyer B. 
          Modern Magnetic Resonance
        . Part 1; Webb GA. Springer; Dordrecht: 2006: 455 





CrossrefGoogle Scholar





	
[bookmark: JR000-17]17 Creary X. J. Org. Chem. 1987; 52: 5026 





Crossref





	
[bookmark: JR000-18]18 Davies PW, Albrecht SJ. C, Assanelli G. Org. Biomol. Chem. 2009; 7: 1276 





CrossrefPubMed










 

	
Supplementary Material





	
Supporting Information











    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 100.24.116.208
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  