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Scheme S1. (a) Autocatalytic Mechanism for the Formation of [(TAML)FeV(O)]– and DADP 

in Acetone and (b) Autocatalytic Mechanism for the Formation of [(TAML)FeV(O)]– via 

TATP in Acetone (Taken from reference 14 in Text) 
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Figure S1. UV-visible spectral changes observed upon addition of (a) trifluoroacetic acid (TFA) 

(0.50 mM), (b) triflic acid (HOTf) (0.50 mM) and (c) acetic acid (CH3COOH) (0.50 mM) to an 

aerated acetone solution of 2 (0.025 mM) at 25 °C. 
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Figure S2. X-band CW-EPR spectrum of the reaction solution obtained after the four-electron 

reduction of O2 by Me10Fc (2.0 mM) with 2 (0.20 mM) in the presence of CH3COOH (6.0 mM) in 

aerated acetone at 25 °C. The spectrum was recorded at 5 K. The signals with the g values at 3.9 

and 2.03 are assigned due to S = 3/2 [FeIII(TAML)]–. 
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Figure S3. UV-vis spectral changes observed in the four-electron reduction of O2 by Me10Fc (0.25 

mM) with 2 (0.025 mM; green line) in the absence of CH3COOH in aerated acetone at 25 °C. 
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Figure S4. (a) Spectroscopic titration by Ti-TPyP for the H2O2 solutions (0 – 8.0 μM) and the 

reaction solution, which was obtained after reduction of O2 by Me10Fc (0.25 mM) with 2 (0.025 

mM) in the presence of CH3COOH (0.75 mM) in aerated acetone at 25 °C. A decrease in the 

absorbance at 434 nm from the blank value is expected if the sample contains H2O2. H2O2 

concentration in the sample is related to ΔA434 nm = Ablank – Asample. (b) Plot of ΔA434 nm against 

concentration of H2O2 as a standard curve. The concentration of H2O2 in the reaction solution was 

determined to be 2.7 μM by the equation, ΔA434 nm = (0.0094 ΔA434 nm μM–1) × [H2O2]. 
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Figure S5. X-band CW-EPR spectrum of the complete reaction solution obtained in the reaction of 

2 (0.20 mM) and BrFc (4.0 mM) in the presence of CH3COOH (4.0 mM) in aerated acetone at 

25 °C. The spectrum was recorded at 5 K. 
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Figure S6. UV-vis spectral changes obtained in the reduction of 2 (0.10 mM; blue line) by BrFc 

(1.0 mM) in the absence of acid in aerated acetone at 25 °C. Inset shows the time profile of 

absorbance change at 860 nm due to [(TAML)FeIV(O)]2–. 
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Figure S7. (a) UV-vis spectral change from black line to red line observed upon addition of 

CH3COOH (300 mM) to a solution of [(TAML)FeIV(O)]2– (0.10 mM; black line), which was 

generated by reacting [(TAML)FeV(O)]– (0.10 mM) and BrFc (1.0 mM) in the absence of acid at 25 

oC. For the full formation of [(TAML)FeIV(O)]2–, 10 equiv of BrFc (1.0 mM) was used. The blue 

line was formed right away upon addition of Fc (1.0 mM), which is a stronger reductant than BrFc, 

to a solution containing [(TAML)FeIV(O)]2– with CH3COOH at 25 oC. The formation at 620 nm is 

due to Fc+. (b) UV-vis spectral changes observed upon addition of Fc [0.10 (red line) and 1.0 mM 

(blue line)] to a solution of [(TAML)FeIV(O)]2– (0.10 mM; black line) in the absence of acid at 25 

oC. (c) UV-vis spectral changes observed upon addition of HOTf (1.0 mM) to a solution of 

[(TAML)FeIV(O)]2– (0.10 mM; black line) at 25 oC, showing further reaction of [(TAML)FeIV(O)]2– 

with residual BrFc to produce FeIII species and BrFc+, because 10 equiv of BrFc (1.0 mM) was used 

for the full formation of [(TAML)FeIV(O)]2–. The formation at 670 nm is due to BrFc+. 
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Figure S8. UV-vis spectral changes observed in the reduction of 2 (0.10 mM; black line) by BrFc 

[0.50 mM (red line) and 1.0 mM (blue line)] in the presence of CH3COOH (0.20 mM) in aerated 

acetone at 25 °C. The formation at 860 nm is due to [(TAML)FeIV(O)]2–.   
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Figure S9. UV-vis spectral changes observed in the reduction of 2 (0.10 mM, black line) by Fc 

[0.10 mM (red line) and 1.0 mM (blue line)] in the presence of CH3COOH (0.20 mM) in aerated 

acetone at 25 °C. One equiv of Fc was enough to complete electron transfer from Fc to 2. The 

formation at 620 and 860 nm are due to Fc+ and [(TAML)FeIV(O)]2–, respectively. 
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Figure S10. (a) UV-vis spectral changes observed in the reduction of 2 (0.10 mM; black line) by 

Br2Fc (1.0 mM) in the presence of CH3COOH (0.20 mM) in aerated acetone at 25 oC. Inset shows 

the time profile of absorbance at 860 nm due to [(TAML)FeIV(O)]2–. (b) UV-vis spectral changes of 

Br2Fc+ showing the natural decay in acetone at 25 oC. Br2Fc+ was produced by reacting Br2Fc (2.0 

mM) with cerium(IV) ammonium nitrate (CAN) in acetone at 25 oC. 
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Figure S11. Time profiles of absorbance changes at 780 nm due to Me10Fc+ observed in the 

reduction of O2 by Me10Fc (0.25 mM) with 1 (0.025 mM) in the presence of CH3COOH (0.75 mM) 

and catalytic amount of H2O2 (0 – 30% based on 1 used) in aerated acetone at 25 °C. 

 

 


