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Methods for Increasing the Electron Richness of
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Introduction Results Conclusions
. . . Characterization and Electrochemical Analysis of an Electron Rich a-Diimine Ligand We have successtully synthesized more electron rich
The goal of our research iIs to synthesize new iron

iIron tricarbonyl diimine complexes. The complex
complexes that can reduce carbon dioxide or protons Zn(©YDABM®)CI, was characterized by NMR

(Equations 1-3). CH3OH H H spectroscopy and X-ray crystallography. The cyclic
H +2 Hz”{> ke QN/ \NO +2 H,0 - _N>_\(N_C e zncl. —THF Cy_N\Zn/N_Cy voltammogram shows that the complex undergoes a
g g 2 | guasi-reversable reduction at —-1.70 V, which is ~ 200
mV more negative than reduction potentials of
previously synthesized zinc diimine complexes,
suggesting that this diimine Is more electron rich.
Reaction of Fe(CO): with the “YDABMe ligand results
In formation of a complex with an IR spectrum that
matches that of the related complex, but the CO
stretching frequencies are ~10 cm lower energy than
previously reported complexes, confirming that the
CYDABMe ligand forms a more electron rich complex.
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Both reactions require the transfer of two electrons to
the substrate, which can be facilitated by a redox
active catalyst. We are focusing on the use of a-
dilmine ligands because they can potentially be
reduced by two electrons.
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Based on IR and NMR spectroscopy, the complex
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L . 1 - —oeh R S - P L Fe(35(CF2PRDABM)(CO);  has been  successfully
\/ \/e> @>_(<_>>_(@ i,&:(@ — % & synthesized. The decrease In CO stretching
7 N\ \ / 52 48 44 40 36 32 28 24 20 16 1.2 : c Me : : : c Me : : :
RN NR RN NR RN NR RN NR Figure 2. Molecular structure of Zn(~YDABY*¢)ClI, with Figure 3. Cyclic voltammogram of 10 mM Zn(*YDAB™Y¢)Cl, frequencies confirms that reduction of the complex
) ) 50% probability and hydrogen atoms excluded. In acetonitrile. Conditions: 0.1 M [Bu,N][PF¢], glassy carbon

Figure 1. tHNMR spectrum of Zn(“YDABMe)CI in CDCl;. working electrode, platinum counter OCCuUrs.

We propose that iron complexes of a-diimine ligands electrode, Ag pseudoreference electrode.
can be tuned electronically to be selective for the
reduction of either protons or carbon dioxide. The
oxidation state of the metal and ligand In iron
tricabonyl a-diimine complexes can be assessed based

In the future, we seek to characterize the new iron
complexes by X-ray crystallography and explore their
reactivity with acid and carbon dioxide and
electrochemical properties.

on bond lengths determined by X-ray Toluene/
crystallography. ™ CH3CN Ar GO
oc—Fe"“C + 2 Me3NO + H Reflux I‘N""'FIe-““CO Ref
~co Cy—N" 'N-Cy -2 Me;N =N~ ~CO ererences
CcO -2 C02 Ar -
. CO . CO . Co Coventry, D.N.; et al. Synthesis and Molecular
I_N/,,, [,...CO ZN | ...co —No. | ..CO Structures of a-diimines and their zinc and palladium
=N=~ CO N~ CO N~ ~CO S dichloride complexes. Polyhedron 2004, 23, 27809.
R R R 2,200 2,100 Waven&Igggr (cm™) 1,900 1,800
Yue, J.; et al. Dinuclear versus Mononuclear Zinc
N Bond Lenaths Inore. Figure 4. IR spectrum of Fe(~'DABM?)(CO); in hexane. Compounds from Reduction of LZNnCl, (L = a-Diimine
C- C B(())nn q Leer?g’fh SDerI:CrIeeaiSees Ligands): Effects of the Ligand Substituent, Reducing
] - - Agent, and Solvent. Organometallics 2008, 27, 5800.
_ _ . . Synthesis and Reduction of Fe(3°>(¢F)2PhDABMe)(CO),
R group e” donating R group e” withdrawing | .
Reduction at iron Reduction at ligand oF o co i o T e Hickman, A.J.; Sanford, M.S. Catalyst Control of Site
Preference for H* binding Preference for CO, binding O\Fe/”?go 3 —(  Roflux —‘QI""FIe““‘CO CH.CN Ar ?:‘\\CO ar (I:?\\\co ieIGICtI[\_/IW IIII\tlhe IFl)tCII\ “{ IV_CX??(Z:E? I)Izrgi -
< \co QN N - I\Xr/ ~co - Iﬂ/Fe ol IN/Fe\CO rylation of Naphthalene. atal. , 1, 170.
alt CF CF i r i - A i : - T
The Carroll lab has synthesized a series of iron 3 3 Ar= 3,5-(CFs)2Cels Brown, J.A; etal Iron Tricarbonyl a-diimine
. . : 238 - mpl . Synthesis, Characterization, and
tricarbonyl diimine complexes, and in all cases, the NN - (E:IOe ct?’oerI(iiSS’fr I/JcIuiZISBaieg on X-IrzayICrystaI
ligand bond lengths suggest that It exists in the I Structures. Polyhedron 2021, 203, 115168.
monoanionic form. Additionally, none of these [ ‘

complexes exhibit reactivity with H* or CO..
Therefore, the main goal of the work reported here is

to increase the electron richness of the iron center
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