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Two-stages of chiral selectivity in the molecular self-assembly of
tryptophan1 NATHAN GUISINGER, Argonne National Laboratory — Both chi-
rality and molecular assembly are essential and key components to life. In this study
we explore the molecular assembly of the amino acid tryptophan (both L- and D-
chiralities) on Cu(111). Our investigation utilizes low temperature scanning tunnel-
ing microscopy to observe resulting assemblies at the molecular scale. We find that
depositing a racemic mixture of both L- and D- tryptophan results in the assem-
bly of basic 6 molecule “Lego” structures that are enantiopure. These enantiopure
“Legos” further assemble into 1-dimensional chains one block at a time. These re-
sulting chains are also enantiopure with chiral selectivity occurring at two stages of
assembly. Utilizing scanning tunneling spectroscopy we are able to probe the elec-
tronic structure of the chiral Legos that give insight into the root of the observed
selectivity.
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