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Recently, our group showed that heterogeneous bimetallic alloy 

catalysts comprising of a noble metal and a base metal are 
capable of hydroxyl-directed hydrogenation to access consistent 
counter-steric selectivity. However, we were unable to ascertain 
the exact nature of the bimetallic active site due to structural 
heterogeneity in the catalyst. Utilizing colloidally synthetized Pt-Cu 
alloy catalysts of different ratios allows us to probe the effects of 
the Pt-ensemble in the rate of directed hydrogenation with a 
greater degree of precision. The role of the Cu-O shell is identified 
by exposing the nanoparticle catalysts to different reductive 
conditions, effectively controlling the amount of Cu-O shell present. 
Utilizing kinetic experiments and DFT to probe the reaction 
mechanisms as well as characterization techniques such as CO 
DRIFTS, EXAFS, and XPS allows us to probe differences in Cu-O 
and Pt ensemble. Our results ultimately prove that the Pt ensemble 
is the determining surface feature that increases activity in OH-
directed hydrogenation.
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