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                    Copper-catalysed asymmetric hydroboration of alkenes with 1,2-benzazaborines to access chiral naphthalene isosteres
                

                
                    
                        
                            Chiral 1,2-benzazaborines are promising isosteres of naphthalene, but rarely explored due to the lack of efficient synthetic methods. Now, the copper-catalysed enantioselective hydroboration of alkenes with 1,2-benzazaborines has been developed, providing a general platform for the atom-economic and efficient construction of diverse chiral 1,2-benzazaborine compounds bearing a 2-carbon-stereogenic centre or allene skeleton.
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                    Tetrameric self-assembling of water-lean solvents enables carbamate anhydride-based CO2 capture chemistry
                

                
                    
                        
                            Carbon capture, utilization and storage is key for climate change mitigation and developing more environmentally friendly technologies. Now it has been shown that CO2 capture in single-component water-lean solvents is accompanied by the self-assembly of reverse-micelle-like tetrameric clusters in solution that enable the formation of various CO2-containing compounds.
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                            Serotonin is known by many names — in science as 5-hydroxytryptamine (5-HT) or enteramine, and in popular culture as the ‘feel good’ chemical or the ‘happy hormone’. Cameron Movassaghi and Anne Andrews discuss the knowns and unknowns of this well-studied yet elusive neurotransmitter.
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                    Towards zero droplet friction
                

                
                    
                        
                            Surface heterogeneities lead to friction between droplets and solid surfaces, limiting the performance of the latter in a number of applications. A combination of friction force measurements and atomistic molecular dynamics simulations now sheds light on the influence of molecular scale heterogeneities on droplet friction.
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                    Methylation enables high-voltage ether electrolytes for lithium metal batteries
                

                
                    
                        
                            Ether-based electrolytes are desired for lithium metal batteries owing to their low reduction potentials; however, they suffer from low anodic stability. Strategic methylation of ether solvents is shown to extend their electrochemical stability and facilitate the formation of LiF-rich interphases, enabling high-voltage lithium metal batteries while avoiding the use of fluorinated solvents.
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                    An air- and moisture-stable ruthenium precatalyst for diverse reactivity
                

                
                    
                        
                            Despite the widespread utility of ruthenium catalysts, many protocols for their use require high temperatures or light irradiation. Now, the synthesis of an air- and moisture-stable ruthenium precatalyst has been reported. This versatile catalyst drives an array of transformations and enables rapid screening and optimization of reactions, revealing previously unknown in situ generated ruthenium complexes.
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                    Methylation enables the use of fluorine-free ether electrolytes in high-voltage lithium metal batteries
                

                
                    
                        
                            Lithium metal batteries are an attractive energy storage technology, but their development relies on the complex interplay between the components’ chemical, physical and mechanical properties. Now, selective methylation of dimethoxyethane ether electrolytes is shown to improve electrolyte, electrode and solid–electrolyte interphase stabilities to enable high-performance 4.3 V lithium metal batteries.

                        

                    
                
                
                    
	Ai-Min Li
	Oleg Borodin
	Chunsheng Wang



                
                
            

        

        
            
    
        Article03 Apr 2024
        
        
    


        
    


    


                    
	
                        
    
    
        
            
                
                    
                        
                            
                                
                                [image: ]
                            
                        

                    
                
            
            
                
                    A directed enolization strategy enables by-product-free construction of contiguous stereocentres en route to complex amino acids
                

                
                    
                        
                            α-Amino acids possessing β-stereocentres are difficult to synthesize. Now, an iridium-catalysed protocol allows the direct upconversion of simple alkenes and glycine derivatives to give β-substituted α-amino acids with exceptional levels of regio- and stereocontrol. The reaction design is based on exploiting the native directing ability of a glycine-derived N–H unit to facilitate enolization of the adjacent carbonyl.
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                    Asymmetric photoredox catalytic formal de Mayo reaction enabled by sensitization-initiated electron transfer
                

                
                    
                        
                            The redox properties of visible-light-absorbing photosensitizers are limited by the energy of visible photons, but methods using sensitization-initiated electron transfer have recently been developed to address these challenges. Now a multiphoton dual-catalyst strategy has been used to enable the enantioselective de Mayo reaction for the synthesis of enantioenriched 1,5-diketones.
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                    Radiotherapy activates picolinium prodrugs in tumours
                

                
                    
                        
                            Photoinduced electron transfer (PET) occurs in many chemical processes and has various applications. Here ionizing radiation was used to trigger PET for controlled drug release from an antibody–drug conjugate using a picolinium cage. The radiotherapy-activated prodrug system demonstrated high antitumour efficacy and minimal side effects.
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                            Key molecular features that drive protein liquid–liquid phase separation (LLPS) for biomolecular condensate have been reported. A spectrum of additional interactions that influence protein LLPS and material properties have now been characterized. These interactions extend beyond a limited set of residue types and can be modulated by environmental factors such as temperature and salt concentration.
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                            Biological and synthetic catalysts often utilize iron in high oxidation states (+IV and greater) to perform challenging molecular transformations. A coordination complex featuring an Fe(VII) ion has now been synthesized through sequential oxidations of nonheme iron–nitrido precursors.
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                    Bridging the information gap in organic chemical reactions
                

                
                    
                        
                            Lack of standardization, transparency and interaction creates information gaps in scientific publications. Through strategies such as voluntary information management, standardization of reaction set-ups, and smart screening approaches, this Perspective gives guidelines on how to improve data management in publications reporting chemical reactions, focusing on reproducibility, standardization and evaluation of synthetic transformations.
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                    Deciphering functional roles of protein succinylation and glutarylation using genetic code expansion
                

                
                    
                        
                            Negatively charged lysine acylations—malonylation, succinylation and glutarylation—impact protein structure and function, which can affect cellular processes. Now temporarily masked thioester derivatives of succinylation and glutarylation can be used for site-specific modification of diverse bacterial and mammalian proteins, which can facilitate the study of how these lysine modifications impact enzymatic activity and control protein–protein and protein–DNA interactions.

                        

                    
                
                
                    
	Maria Weyh
	Marie-Lena Jokisch
	Kathrin Lang



                
                
            

        

        
            
    
        ArticleOpen Access26 Mar 2024
        
        
    


        
    


    


                    
	
                        
    
    
        
            
                
                    
                        
                            
                                
                                [image: ]
                            
                        

                    
                
            
            
                
                    Copper catalysed asymmetric amination
                

                
                    
                        
                            Chiral amines possessing a stereogenic carbon atom bearing three carbon substituents and one nitrogen substituent are challenging structural motifs to prepare enantioselectively. Now, such motifs have been accessed in high enantiopurities by asymmetric Cu-catalysed propargylic amination using sterically confined ligands.
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                            Expansion of the genetic code can enable precise manipulation of proteins through selective functionalization of specific residues. Now, control of tryptophan interactions in proteins can be established by encoding of a vinyl-caged tryptophan analogue that can be selectively decaged to rescue protein activity.
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                    Silicon-RosIndolizine fluorophores with shortwave infrared absorption and emission profiles enable in vivo fluorescence imaging
                

                
                    
                        
                            Accessing longer-wavelength emitting organic fluorophores is critical for diagnostic imaging. Here a series of silicon-RosIndolizine fluorophores with emission maxima at 1,300 nm, 1,550 nm and 1,700 nm were synthesized. The fluorophores generate high-resolution in vivo fluorescence images in mice and establish design principles for future shortwave-infrared fluorophore designs.
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                    Catalyst self-assembly accelerates bimetallic light-driven electrocatalytic H2 evolution in water
                

                
                    
                        
                            Although the light-driven generation of hydrogen from water is a promising approach to renewable fuels, the H–H bond formation step represents a persistent mechanistic question. Now light-harvesting molecular catalysts have been shown to self-assemble into nanoscale aggregates that feature improved efficiency for photoelectrochemical H2 evolution.
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                    Dynamic three-dimensional structures of a metal–organic framework captured with femtosecond serial crystallography
                

                
                    
                        
                            Time-resolved femtosecond crystallography (TR-SFX) is a powerful technique to monitor structural transitions in protein crystals at the atomic level, but its use in non-protein synthetic materials remains limited. Now TR-SFX has been used to visualize the structural dynamics of metal–organic frameworks, showing the potential of this tool to study the dynamic motion of crystalline porous materials.
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                    Non-modular fatty acid synthases yield distinct N-terminal acylation in ribosomal peptides
                

                
                    
                        
                            Ribosomally synthesized and post-translationally modified peptides (RiPPs) can have vast structural diversity and biological functions enabled by disparate post-translational modifications (PTMs). However, unconventional PTMs derived from non-RiPP biosynthesis are rarely reported. Now a class of lipopeptides featuring a distinct fatty-acyl-modified N terminus and the responsible RiPP/fatty-acid hybrid biosynthetic machinery have been characterized.
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