







    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: 19 May 2013



                    Simultaneous structure–activity studies and arming of natural products by C–H amination reveal cellular targets of eupalmerin acetate

                    	Jing Li1,2, 
	Justin S. Cisar3, 
	Cong-Ying Zhou1, 
	Brunilda Vera4, 
	Howard Williams1, 
	Abimael D. Rodríguez4, 
	Benjamin F. Cravatt3 & 
	…
	Daniel Romo1,2 

Show authors

                    

                    
                        
    Nature Chemistry

                        volume 5, pages 510–517 (2013)Cite this article
                    

                    
        
            	
                        10k Accesses

                    
	
                        104 Citations

                    
	
                            5 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Medicinal chemistry
	Natural product synthesis


    


                
    
    
        
            
                
                    
                        
                    
                
            
            
                
                    A Corrigendum to this article was published on 20 June 2013

                
            
        

    

    
        
            
                
                    
                        
                    
                
            
            This article has been updated

        

    
    

                
            


        
            Abstract
Natural products have a venerable history of, and enduring potential for the discovery of useful biological activity. To fully exploit this, the development of chemical methodology that can functionalize unique sites within these complex structures is highly desirable. Here, we describe the use of rhodium(II)-catalysed C–H amination reactions developed by Du Bois to carry out simultaneous structure–activity relationship studies and arming (alkynylation) of natural products at ‘unfunctionalized’ positions. Allylic and benzylic C–H bonds in the natural products undergo amination while olefins undergo aziridination, and tertiary amine-containing natural products are converted to amidines by a C–H amination–oxidation sequence or to hydrazine sulfamate zwitterions by an unusual N-amination. The alkynylated derivatives are ready for conversion into cellular probes that can be used for mechanism-of-action studies. Chemo- and site-selectivity was studied with a diverse library of natural products. For one of these—the marine-derived anticancer diterpene, eupalmerin acetate—quantitative proteome profiling led to the identification of several protein targets in HL-60 cells, suggesting a polypharmacological mode of action.
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Figure 2: Synthesis of alkynyl sulfamate 9.[image: ]


Figure 3: Natural product remodelling.[image: ]


Figure 4: Cytoxicity and proteomic profiling of EuPA and EuPAyne.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Cytotoxic unsaturated electrophilic compounds commonly target the ubiquitin proteasome system
                                        
                                    

                                    
                                        Article
                                         Open access
                                         08 July 2019
                                    

                                

                                Karthik Selvaraju, Arjan Mofers, … Stig Linder

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A general strategy for diversifying complex natural products to polycyclic scaffolds with medium-sized rings
                                        
                                    

                                    
                                        Article
                                         Open access
                                         05 September 2019
                                    

                                

                                Changgui Zhao, Zhengqing Ye, … Weiping Tang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Synthesis of portimines reveals the basis of their anti-cancer activity
                                        
                                    

                                    
                                        Article
                                        
                                         20 September 2023
                                    

                                

                                Junchen Tang, Weichao Li, … Phil S. Baran

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                Change history
	22 May 2013
In the print version of this paper, the stereochemical configuration of the β-lactone starting material 7 is drawn incorrectly ((R)-(–)-3-hydroxy-4,4,4-trichlorobutyric β-lactone purchased from Aldrich was used in this work). As a result, the stereochemical configurations of compounds 8 and 9 and the structure of the R group in Table 1 are also drawn incorrectly. These errors have now been corrected in HTML and PDF versions of this Article.
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