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Scheme S1 – Oxidation of 3,5-di-tert-butylcatechol (DTBCH2) (top) and 4-methylcatechol (4-MC) 
(bottom). The reaction proceeds through formation of  3,5-di-tert-butylsemiquinone (DTBsQ) and 
4-methylsemiquinone (4-MsQ), and finally to 3,5-di-tert-butylquinone (DTBQ) and 4-
methylquinone (4-MQ).
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Table S1 – Standard reduction potential (E°) at pH = 7 of dopamine, 4-MC and DTBCH2.

E° (HQ⦁/H2Q) (V)a pKa1 pKa2 pKs
b

dopamine 0.53c 10.58d 12.07d 4.7d

4-MC 0.46e

DTBCH2 0.39e

a E° (HQ⦁/H2Q) represents the standard redox potential for the reaction: HQ⦁ + H+ + e- ⇄ H2Q
b Ks represents the dissociation constant of the semiquinone: HQ⦁ ⇄ H+ + Q⦁-

c Following the method used by Pham and Waite [S1], E°pH=7  (HQ•/H2Q) for dopamine was 
extrapolated from the equation: E°pHi = E°pH=0 + 0.059 log (Ka1 × Ka2 + Ka1[H+] + [H+]2)/(Ks + [H+]), 
where E°pH=0 = 1.076 V, obtained by the same equation giving E°pH=13.5 = 0.018 V (Steenken and 
Neta [S2]).
d Sanchez-Rivera et al. [S3].
e Nemeikaite-Ceniene et al. [S4].
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Figure S1 – Kinetic traces of absorbance at 407 nm vs. time for the oxidation of DTBCH2 4 mM (black 
continuous trace), 2 mM (light gray continuous trace), 1 mM (black dotted trace), 0.6 mM (dark gray 
continuous trace), 0.4 mM (black dashed trace), in a mixture of 80:20 = methanol:HEPES buffer (50 mM), 
pH 7.4, at 25 °C in the presence of free copper(II) (25 M).
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Figure S2 – Kinetic traces of absorbance at 407 nm vs. time for the oxidation of DTBCH2 (4 mM) 
in a mixture of 80:20 = methanol:HEPES buffer (50 mM), pH 7.4, at 25 °C in the presence of free 
copper(II) (25 M) (black continuous trace), and copper(II) (25 M) and Syn6 (50 M) (gray 
continuous trace). The same experiment has been carried out in the same conditions with the solvent 
mixture saturated with pure oxygen with both free copper(II) (black dashed trace) and copper-
Syn6 1:2 complex (black dotted trace).

300 350 400 450 500 550
0.0

0.2

0.4

0.6

0.8

wavelength (nm)

A

Figure S3 – Selected absorption spectra of the oxidation reaction of DTBCH2 (4 mM) in a mixture 
of 80:20 = methanol:HEPES buffer (50 mM), pH 7.4, at 25 °C in the presence of free copper(II) (25 
M) at the following reaction times: 5 min (black dotted line), 20 min (black continuous line), 40 
min (dark gray continuous line), 60 min (black dashed line), 100 min (light gray continuous line).
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Figure S4 – Kinetic traces of absorbance at 407 nm vs. time for the oxidation of DTBCH2 (4 mM) 
in a mixture of 80:20 = methanol:HEPES buffer (50 mM), pH 7.4, at 25 °C in the presence of free 
copper(II) 25 M (black dashed trace), 50 M (gray continuous trace) and 75 M (black continuous 
trace).
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Figure S5 – Kinetic traces of absorbance at 401 nm vs. time for the oxidation of 4-MC (3 
mM) in a mixture of 80:20 = methanol:HEPES buffer (50 mM) at pH 7.4 and 25 °C in the 
presence of free Cu2+ (25 M) (black trace), and Cu2+ (25 M) and Syn15 (50 M) (gray 
trace).
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Figure S6 – Kinetic traces at 500 nm in the initial phase of reaction for the formation of the MBTH-
quinone adduct by oxidation of phenol (2 mM) in the presence of Cu2+ (5 M) and MBTH (2 mM) 
(black continuous trace) and variable amounts of Syn6 (0.2 equiv. - black dashed  trace; 0.5 equiv. 
– gray continuous trace;  1.5 equiv. - black dotted  trace), in HEPES buffer (50 mM) at pH 7.0.
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Figure S7 – Kinetic traces of absorbance at 500 nm vs. time for the formation of the MBTH-
quinone adduct by oxidation of phenol (2 mM) in HEPES buffer (50 mM) at pH 7.0 in the presence 
of copper(II) (5 M) and MBTH (2 mM) (black continuous trace) and copper(II) (5 M) and 
Syn15 (7.5 M) (black dotted trace). The same experiment has been carried out in the same 
conditions with the solvent mixture saturated with pure oxygen with both free copper(II) (black 
dashed trace) and copper-Syn6 1:1.5 complex (gray continuous trace).
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Figure S8 – Kinetic traces at 500 nm in the initial phase of oxidation of 4-MC (2 mM), with 
formation of MBTH-quinone adduct, in the presence of Cu2+ (25 M) (black continuous 
trace), variable amounts of Syn6 (0.8 equiv. - black dashed  trace; 1.5 equiv. – gray 
continuous trace; 3.0 equiv. – black dotted  trace), and MBTH (2 mM), in HEPES buffer (50 
mM) at pH 7.0.
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Figure S9 – Kinetic traces of absorbance at 500 nm in the initial phase of oxidation of 4-MC (2 
mM), with formation of MBTH-quinone adduct, in the presence of Cu2+ (25 M) and Syn15 (25 
M) (black continuous trace) in HEPES buffer (50 mM) at pH 7.0. The same experiment has been 
carried out in the same conditions with buffer saturated with pure oxygen (black dashed trace).
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