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            Abstract
One of the most important reactions in organic chemistryâ€”amide bond formationâ€”is often overlooked as a contemporary challenge because of the widespread occurrence of amides in modern pharmaceuticals and biologically active compounds. But existing methods are reaching their inherent limits, and concerns about their waste and expense are becoming sharper. Novel chemical approaches to amide formation are therefore being developed. Here we review and summarize a new generation of amide-forming reactions that may contribute to solving these problems. We also consider their potential application to current synthetic challenges, including the development of catalytic amide formation, the synthesis of therapeutic peptides and the preparation of modified peptides and proteins.
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                    Figure 1: 
                        Chemical structure of amides and the conventional chemical method for amide bond synthesis.
                      


Figure 2: 
                        Representation of protein and peptide synthesis by biochemical and chemical methods.
                      


Figure 3: 
                            Emerging organocatalytic and metal-catalysed methods for amide synthesis.
                          


Figure 4: 
                            Metal-catalysed and oxidative methods for amide synthesis.
                          


Figure 5: 
                          Emerging reactions for chemoselective amide bond formation with carboxylic acid, thioacid and amine surrogates.
                        


Figure 6: 
                        Methods for chemoselective amide forming ligation for peptides, proteins and glycopeptides.
                      


Figure 7: 
                        Established and emerging methods for transition-metal-catalysed polyamide synthesis.
                      


Figure 8: 
                          Three-dimensional structures of representative examples for cyclic, knotted and 
                          N
                          -methylated peptides.
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