







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Chemistry]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature chemistry

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 11 October 2021



                    A directive Ni catalyst overrides conventional site selectivity in pyridine C–H alkenylation

                    	Tao Zhang1, 
	Yu-Xin Luan1, 
	Nelson Y. S. Lam 
            ORCID: orcid.org/0000-0002-9307-06192, 
	Jiang-Fei Li1, 
	Yue Li1, 
	Mengchun Ye 
            ORCID: orcid.org/0000-0002-2019-53651 & 
	…
	Jin-Quan Yu 
            ORCID: orcid.org/0000-0003-3560-57742 

Show authors

                    

                    
                        
    Nature Chemistry

                        volume 13, pages 1207–1213 (2021)Cite this article
                    

                    
        
            	
                        20k Accesses

                    
	
                        66 Citations

                    
	
                            17 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Homogeneous catalysis
	Synthetic chemistry methodology


    


                
    
    

    
    

                
            


        
            Abstract
Achieving the transition metal-catalysed pyridine C3−H alkenylation, with pyridine as the limiting reagent, has remained a long-standing challenge. Previously, we disclosed that the use of strong coordinating bidentate ligands can overcome catalyst deactivation and provide Pd-catalysed C3 alkenylation of pyridines. However, this strategy proved ineffective when using pyridine as the limiting reagent, as it required large excesses and high concentrations to achieve reasonable yields, which rendered it inapplicable to complex pyridines prevalent in bioactive molecules. Here we report that a bifunctional N-heterocyclic carbene-ligated Ni–Al catalyst can smoothly furnish C3–H alkenylation of pyridines. This method overrides the intrinsic C2 and/or C4 selectivity, and provides a series of C3-alkenylated pyridines in 43–99% yields and up to 98:2 C3 selectivity. This method not only allows a variety of pyridine and heteroarene substrates to be used as the limiting reagent, but is also effective for the late-stage C3 alkenylation of diverse complex pyridine motifs in bioactive molecules.
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                    Fig. 1: Remote C–H activation via a macrocyclophane transition state.[image: ]


Fig. 2: Mechanism experiments and proposed mechanism.[image: ]
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