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Prior Research in the Schelter Group
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This is the first synthetic lanthanide—containing enzymatic model system.

Schelter, E. J. and coworkers. J. Am. Chem. Soc. 2018, 140, 1223-1226.



Objectives of Study

e Compare affinities of La3* and Ca?* in the Ly, binding pocket
QQ

o Collect kinetic data for alcohol oxidation reactions with La/Ca(Lqq) complexes
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Optimized Synthesis of LQQ

Quinone Synthesis
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Adapted from Schelter, E. J. and coworkers. J. Am. Chem. Soc. 2018, 140, 1223-1226.



Synthesis of [Ca(Lq0)(NO;),]

[Ca(NO,).] “

L)

Solvents freshly dried and distilled
'H NMR spectra taken in CD,CI,

| N
CL e FE As@ oo
% yiel ‘.J‘
N/\n,NCyz yi <O ,OE <«— MeCN
Oﬁ) 0 o N
NCy, Laa [Ca(Lqg)(NO3),
A_..___JLLUWLJW\ - J P b\/\k_w
L~ - LMM J
b= N
I\J.ICyg [Ca(Lqg)(NO),] J
[La(Loo)(NO3)s] |

tion 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05
Chemical Shift (ppm) 8



Structural Analysis of

Ca(Lgo)(NO3)s
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Bonds lengths (in A) consistent with quinone redox state on Loq backbone for La and Ca.

Ellipsoids at 30%. Hydrogen atoms and co-crystallized solvents 9
removed and cyclohexyl groups in wireframe for clarity.



Reactivity of [Ca(Loo)(NO3),] vs [La(Lgoo)(NO3)3]
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[La(Lqog)(NO3)s] = hydride transfer

Ellipsoids at 30%. Hydrogen atoms and co-crystallized solvents
removed and cyclohexyl groups in wireframe for clarity.

Schelter, E. J. and coworkers. J. Am. Chem. Soc. 2018, 140, 1223-1226.




Conclusions
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* Isolated [Ca(Lyo)(NOz),] and showed this species to have an
identical binding motif to [La(Loo)(NO3);]

¢ « Preliminary data indicates that [Ca(Lyq)(NOs),] has minimal
reactivity compared to [La(Log)(NO3)s], which implies a
potential shift in mechanism of hydrogenation

[La(LQQ)(N03)3] Ellipsoids at 30%. Hydrogen atoms and co-crystallized solvents
v Education removed and cyclohexyl groups in wireframe for clarity.

Schelter, E. J. and coworkers. J. Am. Chem. Soc. 2018, 140, 1223-1226.
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Future Work and Energy Implications: Fuel Cell Catalysts
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Does lanthanide (Ln) identity change reaction rate or selectivity?
Can this be coupled to an fuel cell to release energy efficiently? 12
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