S-state cycle

Kok cycle
of Sn
states.

Spectroscopic
and
structural characterization
of model complexes of
the S2 and S3 states of
the
Oxygen
Evolving
Complex (OEC).

Molecular models for FischerTropsch chemistry.
Coupling of CO ligands upon
reduction and addition of
electrophiles.

Crystal structure of the OEC in the S1 state
Umena et al. Nature 2011, 473, 55

Rigorous
mechanistic
characterization of molecular
pathway.

Well-defined multimetallic clusters as models for
protein active sites

Small-molecule activation by transition metal complexes
supported by hemi-labile, redox non-innocent ligands

Systematic structure-function and structure-property studies of
model complexes to better understand how the complicated
multimetallic nature of active sites such as the OEC in Photosystem
II or FeMoco in Nitrogenase affect water oxidation and nitrogen
reduction, respectively.

Molecular metal phosphides provide insight into reactivity of
heterogeneous catalysts for hydrogen evolution.

CO2 cleavage at Mo is enhanced by Lewis acids.

Redox state, metal identity, spin state, and bridging ligands, even at
distal metal centers, can have significant influence on reactivity and
spectroscopic signatures.
H2 cleavage is coupled with
carbide reactivity.
Spectroscopic,
thermodynamic, and
reactivity studies of a
terminal FeIII-oxo in a
tetranuclear cluster
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Bridging molecular systems with heterogeneous catalysts

Bimetallic catalysts for functionalized polymers

Formation of a organic film on the Cu surface from reductive coupling of water-soluble additives results
in greatly improved selectivity for CO2 reduction to valuable products such as ethylene, ethanol, and
propanol.

Synthesis
Mechanism
Applications
Dramatic increase
in
ethylene
selectivity
and
suppression of H2
formation

Dinuclear Ni catalysts show better incorporation of polar monomers
due to distal steric effect.

Mechanism
of
selective
ethylene
oligomerization with well-defined chromium
complexes

Arene ligand non-innocence applied
to organometallic catalysis

Nanostructuring of Cu with molecular additives
Electrochemical CO2 reduction on nanostructured copper exhibits high selectivity and high current density for C≥2 products.
Br

Pendant anthracene linker acts as electron reservoir to Zr
system that cotrimerizes alkynes and nitriles.
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Tolyl-Pyr

Cationic CrPNP complex is a single component precatalyst that
requires no alkyl aluminum reagents as activators for ethylene
tetramerization.

