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positive one. | did not make nearly as much progress as | had hoped | would; however, this is simply the result of the project still being in its initial
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FINAL WRITTEN REPORT
Synthesis of Nanocrystal Surface-Bound Transition Metal Complexes

This research continues the project | was involved with during the previous academic year. Its primary objective is to
investigate the effect that colloidal semiconductor nanocrystals have on the catalytic activity of bound transition metal
complexes. While other projects in the Tsui lab focus on how ligands bound to a CdSe nanocrystal (NC) affect the dipole
induced on the NC's surface, this project focuses on how a NC may induce changes in the electric field of a bound
transition metal complex. There are several stages to the proposed project: first, a catalytically active transition metal
complex must be synthesized; next, the complex must undergo binding to the CdSe surface; then, the potentials of the
bound and free complexes will be compared through cyclic voltammetry; finally, catalytic activity of both the bound and
free complexes will be compared.
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Figure 1: Hypothetical ligand exchange reaction yielding a salen-based Ni complex bound to a CdSe NC.
At this stage, we are still working on synthesizing a complex that successfully binds to our CdSe nanocrystals. To synthesize

the final surface-bound transition metal complexes, the desired route demands a ligand exchange reaction between
oleate-capped CdSe NCs and the desired transition metal complex. Salen-based nickel complexes functionalized with
carboxylic acids were the first compounds synthesized to this end. After successful synthesis of several salen ligands
through the typical condensation route (yielding symmetric salen compounds), we found that dicarboxylic acid species
were far too polar to participate in a ligand exchange reaction with oleate-capped CdSe NCs. Literature suggests that some
salen ligands may instead be synthesized through a zwitterionic intermediate, allowing for two different salicylaldehydes
to be present in the final salen compound (1). To this end, we successfully synthesized a zwitterionic intermediate, but
addition of the second salicylaldehyde (substituted with a tert-butyl group) in our case resulted in a mixture of multiple
products.
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Figure 2: Synthesis pathway of salen compounds through a zwitterionic intermediate. (Compound 4 was not successfully synthesized.)



Pivoting away from the polar dicarboxylic acid species, we then moved towards the synthesis of octahedral bipyridine
based complexes, similar in structure to Ru(bpy)s species. Following a synthesis pathway based on Amthor et. al (2), we
have been at work synthesizing their reported Ru complex, as well as its Fe analog. Another possibility being investigated is
a bridged dithiolate version of the octahedral Fe complex, in which reaction with 2 eq. CdSe NCs would cleave the S-S
bond.
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Figure 3: Synthesis pathway for octahedral Ru and Fe complexes
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Figure 4: Hypothetical reaction scheme for bridged dithiolate Fe species.
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