







    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]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 13 March 2019



                    Site-selective and versatile aromatic C−H functionalization by thianthrenation

                    	Florian Berger1, 
	Matthew B. Plutschack1, 
	Julian Riegger1, 
	Wanwan Yu1, 
	Samira Speicher1, 
	Matthew Ho1, 
	Nils Frank1 & 
	…
	Tobias Ritter1 

Show authors

                    

                    
                        
    Nature

                        volume 567, pages 223–228 (2019)Cite this article
                    

                    
        
            	
                        76k Accesses

                    
	
                        377 Citations

                    
	
                            74 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Catalysis
	Synthetic chemistry methodology


    


                
    
    

    
    

                
            


        
            Abstract
Direct C–H functionalization can quickly increase useful structural and functional molecular complexity1,2,3. Site selectivity can sometimes be achieved through appropriate directing groups or substitution patterns1,2,3,4—in the absence of such functionality, most aromatic C–H functionalization reactions provide more than one product isomer for most substrates1,4,5. Development of a C–H functionalization reaction that proceeds with high positional selectivity and installs a functional group that can serve as a synthetic linchpin for further functionalization would provide access to a large variety of well-defined arene derivatives. Here we report a highly selective aromatic C–H functionalization reaction that does not require a particular directing group or substitution pattern to achieve selectivity, and provides functionalized arenes that can participate in various transformations. We introduce a persistent sulfur-based radical to functionalize complex arenes with high selectivity and obtain thianthrenium salts that are ready to engage in different transformations, via both transition-metal and photoredox catalysis. This transformation differs fundamentally from all previous aromatic C–H functionalization reactions in that it provides direct access to a large number of derivatives of complex small molecules, quickly generating functional diversity with selectivity that is not achievable by other methods.
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                    Fig. 1: Selectivity of thianthrenation.[image: ]


Fig. 2: Substrate scope of thianthrenation.[image: ]


Fig. 3: Application of thianthrenation for functionalizing complex arenes.[image: ]


Fig. 4: Proposed reaction mechanism and mechanistic experiments.[image: ]
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