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Figure S1.  Comparison of 1H-NMR spectra of the reaction mixture in the (a) presence 

and (b) absence of methane. The reaction was carried out in D2O (1.5 mL) in the 

presence of 15+·5Cl–/SiO2 (141 M as 15+·5Cl–), H2O2 (160 mM) and TFA (51 mM) 

under (a) N2 (1.0 MPa) or (b) methane (1.0 MPa) atmosphere at 60 °C for 8 hours.
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Table S1.  Oxidations of methane or ethane by -nitrido-bridged iron porphyrinoid 
dimer-based catalysts on silica supports in the presence of H2O2 in an acidic aqueous 

solution. Each reaction was carried out in the presence of a silica-supported catalyst (71 

M), H2O2 (160 mM) and TFA (51 mM) in H2O (1.5 mL) under methane or ethane (1.0 
MPa) atmosphere at 60 °C. TTNeff’s and MCNeff’s were calculated according to the 

equations (i) - (iv) shown in the main text. *Effective ethane conversion number 

(ECNeff) defined as the number of converted ethane into ethanol by one catalyst during 

the reaction.
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Figure S2.  Changes in the concentration of HCOOH during the oxidation reaction of 

20 mM (initial concentration) of HCOOH by 15+·5Cl–/SiO2 in the presence of H2O2 

(160 mM) and TFA (51 mM) in H2O (1.5 mL) at 60°C.  
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