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BackgroundAbstract

In this project, mixed ligand bimetallic complexes of 
diaryl formamidinate (DAniF - N,N′-di-p-
anisylformamidinate), cyclic guanidinate (TMhpp -
3,3,9,9-tetramethyl-1,5,7triazabicyclo[4.4.0]dec-4-
ene), and acetate ether ligands (AE - 2-(2-
methoxyethoxy)acetate) were synthesized to 
investigate and tune the electrochemical and 
solubility properties. Solubility measurements showed 
the Mo2(DAniF)(AE)3 complex (3:1) to have solubility 
of 65.8 ±2.6 mM in acetonitrile and the cis-
Mo2(DAniF)2(AE)2 complex (cis) to have solubility of 
201.3 ± 5.3 mM in acetonitrile. CV data was obtained 
for both cis and 3:1 complexes in acetonitrile. Single 
electronic events occur at -0.33 V vs. Fc/Fc+ for cis 
and -0.18 V vs. Fc/Fc+ for 3:1. Mo2(TMhpp)4 was 
found to have two electronic events which occur at -
0.5 V and -1.4 V vs. Fc/Fc+ which correspond to the 
Mo2

5+/4+ and Mo2
6+/5+ processes respectively. 

Energy consumption has dramatically increased 
globally, leading to different avenues for energy 
storage systems with the goal of decreasing 
dependence on fossil fuels.1,2 Many industrial 
systems use redox-flow cells to support grid scale 
energy storage. This study utilizes dimolybdenum 
complexes which contain a δ bond. The δ-δ* 
orbitals are both higher in energy as well as 
redox-active. Quadruply-bonded bimetallic 
complexes are well known for their unique 
electronic properties and use as strong reducing 
agents.3 With this aim, dimolybdenum complexes 
have been shown to serve in potential energy 
storage systems for redox-flow batteries.4 The 
solvent of interest is acetonitrile due to the 
potential window of 5V. In this project, bicyclic 
guanidinate ligands were also synthesized with 
methyl groups with the aim of increasing redox 
potential ranges as well as enhancing solubility 
character.5
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• (Figure 1) Crystalized Mo2(TMhpp)4
compound with vapor diffusion and obtained 
single crystal XRD structure. 

• (Figure 2) The oxidation potential for cis and 
3:1 complexes occur at mild negative 
potentials. Mo2(TMhpp)4 complex shows two 
electron oxidations at more negative 
potentials.

• (Figure 3) Trend for solubility shows cis as 
having greatest solubility in acetonitrile.

• Future studies with mixed DAniF, AE. and 
TMhpp Mo2 complexes to increase solubility in 
acetonitrile.

• Electrochemical analyses with mixed TMhpp
complexes.

Schemes a,b,c,e,f were adopted from the inorganic literature. Scheme d adopted from patent literature for ligand 
synthesis. Compounds were characterized with 1H NMR, 13C NMR, and IR.
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