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Abstract

        
        

          




          
Benzylamines are important scaffolds that are ubiquitously found in various bioactive molecules. Among the benzylamine derivatives, primary benzylamines (ArCH2NH2) are regarded as valuable building blocks for pharmaceuticals. Herein, we report decarboxylative aminomethylation of aryl bromides with N-protected glycine under nickel/photoredox-catalyzed conditions. The corresponding products can be easily deprotected under acidic conditions to give primary benzylamines.

        

      


        

Key words

        benzylamines - 
        aryl bromides - 
        glycine - 
        decarboxylation - 
        aminomethylation - 
        cross-coupling
      



      

Supporting Information

      

Supporting information for this article is available online at https://doi.org/10.1055/s-0041-1738444.	
Supporting Information



    









Publication History

Received: 28 March 2023


Accepted after revision: 23 May 2023


Article published online:
13 July 2023



© 2023. Thieme. All rights reserved

Georg Thieme Verlag KG
Rüdigerstraße 14, 70469 Stuttgart, Germany


 




	
References and Notes




	
1a 
            
              Lawrence SA. 
            
          
            Amines: Synthesis, Properties and Applications
          . Cambridge University Press; Cambridge (UK): 2005 



Google Scholar





	
1b 
            
              Lednicer D. 
            
          
            The Organic Chemistry of Drug Synthesis
          . John Wiley; Hoboken: 2007 



Google Scholar







      
	
2 
          
            Abdel Magid AF, 
          
          
            Mehrman SJ. 
          
        Org. Process Res. Dev. 2006; 10: 971 







	
3 
          
            Yoshimura M, 
          
          
            Komatsu A, 
          
          
            Niimura M, 
          
          
            Takagi Y, 
          
          
            Takahashi T, 
          
          
            Ueda S, 
          
          
            Ichikawa T, 
          
          
            Kobayashi Y, 
          
          
            Okami H, 
          
          
            Hattori T, 
          
          
            Sawama Y, 
          
          
            Monguchi Y, 
          
          
            Sajiki H. 
          
        Adv. Synth. Catal. 2018; 360: 1726 









	
4a 
            
              Salvatore RN, 
            
            
              Yoon CH, 
            
            
              Jung KW. 
            
          Tetrahedron 2001; 57: 7785 







	
4b 
            
              Fu GC. 
            
          ACS Cent. Sci. 2017; 3: 692 









      

	
5a 
            
              Zuo Z, 
            
            
              Ahneman DT, 
            
            
              Chu L, 
            
            
              Terrett JA, 
            
            
              Doyle AG, 
            
            
              MacMillan DW. C. 
            
          Science 2014; 345: 437 







	
5b 
            
              Zuo Z, 
            
            
              Cong H, 
            
            
              Li W, 
            
            
              Choi J, 
            
            
              Fu GC, 
            
            
              MacMillan DW. C. 
            
          J. Am. Chem. Soc. 2016; 138: 1832 









      
	
6 
          
            Luo J, 
          
          
            Zhang J. 
          
        ACS Catal. 2016; 6: 873 












Selected examples:
        
	
7a 
            
              Shi T, 
            
            
              Sun K, 
            
            
              Chen X.-L, 
            
            
              Zhang Z.-X, 
            
            
              Huang X.-Q, 
            
            
              Peng Y.-Y, 
            
            
              Qu L.-B, 
            
            
              Yu B. 
            
          Adv. Synth. Catal. 2020; 362: 2143 







	
7b 
            
              Zuo Z, 
            
            
              MacMillan DW. C. 
            
          J. Am. Chem. Soc. 2014; 136: 5257 







	
7c 
            
              Fan L, 
            
            
              Jia J, 
            
            
              Hou H, 
            
            
              Lefebvre Q, 
            
            
              Rueping M. 
            
          Chem. Eur. J. 2016; 22: 16437 









      
	
8 
          
            Remeur C, 
          
          
            Kelly CB, 
          
          
            Patel NR, 
          
          
            Molander GA. 
          
        ACS Catal. 2017; 7: 6065 












Selected examples:
        
	
9a 
            
              Murai N, 
            
            
              Miyano M, 
            
            
              Yonaga M, 
            
            
              Tanaka K. 
            
          Org. Lett. 2012; 14: 2818 







	
9b 
            
              Molander GA, 
            
            
              Sandrock DL. 
            
          Org. Lett. 2007; 9: 1597 







	
9c 
            
              Molander GA, 
            
            
              Gormisky PE, 
            
            
              Sandrock DL. 
            
          J. Org. Chem. 2008; 73: 2052 







	
9d 
            
              Speckmeier E, 
            
            
              Maier TC. 
            
          J. Am. Chem. Soc. 2022; 144: 9997 









      




Selected examples:
        
	
10a 
            
              Shaw MH, 
            
            
              Shurtleff VW, 
            
            
              Terrett JA, 
            
            
              Cuthbertson JD, 
            
            
              MacMillan DW. C. 
            
          Science 2016; 352: 1304 







	
10b 
            
              Shu X, 
            
            
              Zhong D, 
            
            
              Lin Y, 
            
            
              Qin X, 
            
            
              Huo H. 
            
          J. Am. Chem. Soc. 2022; 144: 8797 







	
10c 
            
              Shen Y, 
            
            
              Rovis T. 
            
          J. Am. Chem. Soc. 2021; 143: 16364 









      
	
11 Note that the reaction of 4-iodoanisole afforded the product in less than 30% NMR yield. 







	
12 
          
            Singh J, 
          
          
            Petter RC, 
          
          
            Baillie TA, 
          
          
            Whitty A. 
          
        Nat. Rev. Drug Discovery 2011; 10: 307 







	
13 
          Typical experimental procedure: Aryl bromide 1a (22.2 mg, 0.10 mmol, 1.0 equiv.), N-(tert-butoxycarbonyl)glycine (2a) (25.8 mg, 0.15 mmol, 1.5 equiv.), and Cs2CO3 (51.1 mg, 0.15 mmol, 1.5 equiv.) were added to a screw-capped glass tube containing a magnetic stirring bar. The air was removed under vacuum, and the vessel was refilled with N2 gas three times. A 5 mL DMF solution containing 4CzIPN (2.0 mg, 2.5 μmol, 2.5 mol%), NiCl2·DME (2.2 mg, 10 μmol, 10 mol%), and 2,2-bipyridine (2.3 mg, 15 μmol, 15 mol%) was added to the vessel and sonicated for 10 min. The mixture was stirred under blue-light irradiation (a 456 nm Kessil lamp was placed 1 cm from the reaction tube) for 18 h. Brine was added to the resulting mixture, and the aqueous layer was extracted with ethyl acetate. The combined organic layer was evaporated. Purification by preparative thin-layer chromatography (ethyl acetate/hexane = 2:1) afforded 3a (13.7 mg, 53%). 1H NMR (600 MHz, CDCl3): δ = 8.00 (d, J = 8.2 Hz, 2 H), 7.35 (d, J = 8.2 Hz, 2 H), 4.90 (br s, 1 H), 4.38 (d, J = 5.8 Hz, 2 H), 3.91 (s, 3 H), 1.47 (s, 9 H). 13C NMR (150 MHz, CDCl3): δ = 166.9, 155.9, 144.3, 129.9, 129.2, 127.2, 79.8, 52.0, 44.4, 28.4. HRMS (ESI): m/z calcd for C14H19NO4Na [M + Na]+: 288.1206; found: 288.1209. 












 

	
Supplementary Material





	
Supporting Information











    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 44.200.137.232
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  