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Enantioselectivity of chiral metal nanostructures grown on chiral oxide surfaces
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	It is well known that biomolecules such as amino acids and proteins exist in homochiral form. Thus, enantiomer of a chiral drug can exhibit different physiological and toxicological properties compared to its mirror-image counterpart. Separating the racemic mixture is, however, not a simple task because enantiomers possess the same physical properties, rendering them indistinguishable for conventional separation processes. One of the recent techniques suggested for separating enantiomers is the use of naturally chiral metal surfaces. Due to the surface chirality imparted by step-kink edges on their surfaces, naturally chiral surfaces have been shown to be effective for enantioselective separation. Furthermore, enantioselectivity of chiral metal nanostructures can be optimized by the presence of heterogeneous electronic structure of underlying chiral oxide substrate.
[bookmark: _GoBack]Using first-principle calculations, we have examined the enantioselectivity of Pt nanostructures grown on the chiral SrTiO3 substrate. In order to first analyze the electronic effects of oxide substrate on deposited metal, we investigated the CO adsorption on the Pt monolayers (MLs) supported on the SrTiO3 (100). At the 1 ML of Pt, the presence of SrTiO3 substrate greatly changes the CO adsorption energy and the geometry of deposited Pt compared to the bare Pt (100). Most importantly, the nature of deposited Pt is heavily dependent on its underlying oxide atoms. The hybridization between particular d orbitals of Pt and CO orbitals and the unique electronic structure of underlying oxide atoms is mainly responsible for these oxide-dependent behaviors of deposited Pt. The effects of oxide substrate significantly diminish after 2 ML of Pt, indicating the importance of deposited Pt thickness for maintaining any potential oxide effect.
As a next effort to understand the enantioselectivity of oxide-supported chiral metal structures, we studied the adsorption of FAM and methyl lactate on the SrTiO3-supported Pt ML in comparison to the bare chiral metal surfaces. We found that the interaction between fluorine atom of FAM and metal surfaces is closely related to the enantioselectivity of chiral metal surfaces. Also, the presence of chiral oxide substrate significantly alters the adsorption energetic of chiral molecules on Pt MLs compared to the bare Pt surfaces. Further studies need to be conducted to properly characterize the electronic nature of oxide-supported chiral metal structures compared to the bare chiral metal structures.
