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Control of chiral assemblies through hydrogen bonding properties of amino acids
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In this paper, chirality organization of peptide bioconjugates through hydrogen bondings is described. A variety of ferrocene-
peptide bioconjugates as bioorganometallics are designed to induce chirality-organized structures of peptides. The 

ferrocene is recognized to serves as a reliable organometallic scaffold for the construction of protein secondary structures via 
intramolecular hydrogen bondings, wherein the attached dipeptide chains are constrained within the appropriate dimensions. 
The configuration and sequence of the amino acids are demonstrated to play an important role in the construction of the 
chirality-organized bio-inspired systems under controlled hydrogen bonds. Another interesting feature of ferrocene-dipeptide 
bioconjugates is their strong tendency to self-assemble through the contribution of available hydrogen bonding donors for 
helical architectures in solid states. The intramolecular hydrogen bondings and chirality of the histidyl pendant groups on 
the 2,6-pyridinedicarboxamide scaffold are performed to allow induction of the chiral helicity, creating the left- or right-
handed helical molecular assembly by the connection of each helical molecule through continuous intermolecular hydrogen 
bonds. A urea molecular scaffold is introduced into dipeptides to afford the formation of the chiral hydrogen-bonded duplex, 
wherein each hydrogen-bonded duplex is connected by continuous intermolecular hydrogen bonds to form a double helix-like 
arrangement.
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