







    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



	nature reviews materials

	review articles

	
                                    article


    
        
        
            
            
                
                    	Review Article
	Published: 10 March 2021



                    A reticular chemistry guide for the design of periodic solids

                    	Hao JiangÂ 
            ORCID: orcid.org/0000-0002-1234-624X1, 
	Dalal AleziÂ 
            ORCID: orcid.org/0000-0002-3462-11932 & 
	Mohamed EddaoudiÂ 
            ORCID: orcid.org/0000-0003-1916-98371Â 



                    

                    
                        
    Nature Reviews Materials

                        volumeÂ 6,Â pages 466â€“487 (2021)Cite this article
                    

                    
        
            	
                        9305 Accesses

                    
	
                        161 Citations

                    
	
                            38 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Metalâ€“organic frameworks
	Molecular self-assembly


    


                
    
    

    
    

                
            


        
            Abstract
Reticular chemistry â€” the linking of well-defined molecular building blocks by strong bonds into crystalline extended frameworks â€” has enabled the synthesis of diverse metalâ€“organic frameworks (MOFs) and covalent organic frameworks, in which the pore shape, size and functionality can be tailored towards specific applications. Structural design methodologies are based on three main requisites: building blocks, targeted nets and isoreticular chemistry. In this Review, we highlight the well-developed and cutting-edge methodologies in reticular chemistry for the structural design and discovery of periodic solids. We illustrate the diversity of building blocks and delineate the suitable blueprint nets â€” namely, edge-transitive nets â€” for the design of MOFs. These edge-transitive nets are classified into three categories to help rationalize existing MOFs and to provide guidelines for the design of new structures. Two emerging topological concepts, namely, the merged-net approach and net-coded building units, are highlighted for their potential in synthesizing intricate or multi-component MOFs. We also consider isoreticular design strategies for the modification, expansion and contraction of building blocks, and identify challenges and opportunities in the assembly of increasingly intricate frameworks.
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                    Fig. 1: Representative building blocks that can be reliably obtained.


Fig. 2: Transformations of the position of linking groups in organic linkers.


Fig. 3: The formation of fcu-MOFs through the MBB and the SBB approaches.


Fig. 4: Supermolecular building layers based on hexanuclear and nonanuclear clusters.


Fig. 5: Categories of edge-transitive nets.


Fig. 6: Type I edge-transitive nets for the discovery of new metalâ€“organic framework structures.


Fig. 7: The concept of net-coded building units.


Fig. 8: Example metalâ€“organic frameworks based on merged nets.


Fig. 9: Ratio constant for the isoreticular expansion of merged-net structures.
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