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Synthesis of a Peptide with an Artificial 
Molecular Machine

Significance: Ribosomes construct polypeptides 
by connecting amino acids in a sequence speci-
fied by mRNA. Here, Leigh and co-workers report 
the design and synthesis of an artificial, rotaxane-
based molecular machine that automatically af-
fords a sequence-specific oligopeptide after it is 
chemically activated.

Comment: Upon deprotonation of the thiol group 
in the cysteine residue in 1, the proposed mecha-
nism for the reaction involves a series of sequen-
tial native chemical ligation steps, as the macro-
cycle moves down the threaded strand and 
eventually separates from it, generating peptide 2. 
Hydrolysis of the macrocycle provides oligopep-
tide 3. 
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two more native chemical ligation steps occur as
macrocycle moves down the strand
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