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Mn Complex k (M-1 s-1) Ea (kcal mol-1) TON log KML log KM(OH)L 

N4 0.6(2) 0.5(1) 11.26(4) 8.34(2) –

PyN3 1.8(1) 4.8(2) 24.67(3) 10.11(4) 11.0(5)

Py2N2 0.5(1) 14.3(2) 28.85(3) 8.26(9) 9.7(2)

Mn Complex k (M-1 s-1) Ea (kcal mol-1) TON log KML log KM(OH)L 

PyN3 1.8(1) 4.8(2) 24.67(3) 10.11(4) 11.0(5)

HOPyN3 2.2(1) 4.8(1) 36.89(1) 10.96(4) 10.18(6)

MeOPyN3 2.3(1) 4.5(2) 37.31(2) 9.70(9) 9.5(2)
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Variable I 
Number of pyridine moieties
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Ea = 4.8 kcal mol-1 
log KML = 10.11 

Ea = 0.5 kcal mol-1 
log KML = 8.34

Ea = 14.3 kcal mol-1 
log KML = 8.26

PyN3 has the right balance between stability (log KML) and efficiency (Ea).

MnCAT from Lactobacillus plantarum
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The dimeric Mn(III,IV) complex of PyN3 (pyclen) exhibits an electronic para-
magnetic resonance (EPR) spectra that resembles MnCAT.

HYPOTHESIS 
Structural differences of the ligand modulate the reactivity of the catalase-like activity 

of the manganese complexes.

This method is used to determine the optimal pH for maximum concentration of the Mn(II) complex, as well 
as the thermodynamic stability of the complex formation (log KML) and the hydroxo complex (log KM(OH)L).

This method is used to obtain the turnover number (TON), the kinetic constant (k) and the 
activation energy (Ea) for the catalytic production of O2 from H2O2.

The results from variable I show that PyN3 yields the most stable Mn(II) complex and has the right com-
promise between electron-donor strength and rigidity, which favors the efficiency of the catalyst. On the 
other hand,  Py2N2 is more robust (TON) suggesting that secondary amines are susceptible to reactivity with 
H2O2 in presence of manganese. The results from variable II indicate that electron-donating groups in the 
4-position of the pyridine increase the overall performance of the Mn complex.
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Variable II 
Substitutions in the 4-position

Unisense O2 
Microsensor
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MOTIVATION TO 
MAKE MIMICS 

1. Understand the reactivity 
2. Develop new therapeutics

The efficiency of the catalyst is determined by the catalytic constant k, while robustness is evaluated by the turnover number (TON).


