







    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

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                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: 27 July 2017



                    Synergy of synthesis, computation and NMR reveals correct baulamycin structures

                    	Jingjing Wu1Â na1, 
	Paula Lorenzo1Â na1, 
	Siying Zhong1Â na1, 
	Muhammad Ali1Â na2, 
	Craig P. Butts1, 
	Eddie L. Myers1 & 
	â€¦
	Varinder K. Aggarwal1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 547,Â pages 436â€“440 (2017)Cite this article
                    

                    
        
            	
                        27k Accesses

                    
	
                        104 Citations

                    
	
                            60 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Natural product synthesis
	Stereochemistry
	Structure elucidation


    


                
    
    

    
    

                
            


        
            Abstract
Small-molecule, biologically active natural products continue to be our most rewarding source of, and inspiration for, new medicines1. Sometimes we happen upon such molecules in minute quantities in unique, difficult-to-reach, and often fleeting environments, perhaps never to be discovered again. In these cases, determining the structure of a moleculeâ€”including assigning its relative and absolute configurationsâ€”is paramount, enabling one to understand its biological activity. Molecules that comprise stereochemically complex acyclic and conformationally flexible carbon chains make such a task extremely challenging2. The baulamycins (A and B) serve as a contemporary example. Isolated in small quantities and shown to have promising antimicrobial activity, the structure of the conformationally flexible molecules was determined largely through J-based configurational analysis3,4, but has been found to be incorrect. Our subsequent campaign to identify the true structures of the baulamycins has revealed a powerful method for the rapid structural elucidation of such molecules. Specifically, the prediction of nuclear magnetic resonance (NMR) parameters through density functional theoryâ€”combined with an efficient sequence of boron-based synthetic transformations, which allowed an encoded (labelled) mixture of natural-product diastereomers to be preparedâ€”enabled us rapidly to pinpoint and synthesize the correct structures.
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                    Figure 1: Retrosynthetic analysis and synthesis of the originally proposed structures of baulamycin A and B.


Figure 2: Stereochemical analysis and synthesis of fragment A.


Figure 3: Stereochemical analysis and synthesis of fragment B.


Figure 4: Determination of the relative and absolute configurations of baulamycins A and B.
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