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1 Supplementary Data
pH titration data fitting

The pH-dependent equilibrium is described by the following equation:
Kail Ka2 Ka3
AH3 -5 BHZ* + H* - CH* + H* — D + H*(Eq.1)
The equilibrium constants, Kai, Kaz and Kas, can be expressed as:

_ [BHZ*]-[H*] _[CH*]-[H"] _ [D]-[HT]
Koy = A Koz = TBHE Kaz = TICHT (Eq.2)

The total concentration (Ciot) of Mn'"'-MC6a can be expressed as sum of the four species:
Cror = [AHF*] + [BHF'] + [CH*] + [D] (Eq.3)
The total absorbance (Awt) can be expressed as the sum of the contribution of all the four species:
Ator = SA[AH§+] + SB[BH22+] +ec[CH*] + &p[D] (Eq.4)
The total concentration and the total absorbance can be indicated in dependence of [D]:

3 [D]-[H*]  [D]-[H*]* [D]-[H']®
Croe = [D] " Ka3 " Koz Kao " Kaz " Koo " Kaa (Eq.>)

[D]-[H*] [D] - [H*]? [D]-[H*]?
A = -|D|+ —t —t —
fot e [ ] £ °8 K3 * Kga “ Koz Koz * Kaa

(Eq.6)
Ka3
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Equations 5 and 6 can be rearranged, giving:

_ J[HT] _[H'T? . [H*P
Ctor (SD T K3 T Kas * Kgo e Koz Koo - Kaq
[H*] |, [H*]?
1+ +
( Ka3 Kaz - Kaz

Ator =

T (Eq.7)
4+ HTP )

Kaz " Koz " Kaa

Equation 7 can be written as:

+ +72 +13
(AD+AC'[H]+AB'&+AA'L>
R T4 Ry Kp P Ry Ky K)o
R P G L (a9
Ka3 Koz Koz Koz " Koz " Kaa

Ator =

Aa, Ag, Ac, Ap, parameters represent the absorbance of the four differently protonated species.
Species A-D are referred as 1-4 in the main text. Equation 8 was used to fit the experimental Azss

(Soret) data points (Figure 4A, main text), which were reported as molar extinction coefficient at 365
nm (€365).



2 Supplementary Figures and Tables
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Figure S1: LC-MS chromatogram of pure Mn'"'-MC6a (A), and its positive ESI-MS m/z spectrum (B). The
peaks corresponding to the intact compound, carrying the indicated number of charges (protons), are evidenced.
Experimental mass: (3489.2 £+ 0.4) Da; Theoretical mass: 3488.8 Da.
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Figure S2: A) Cyclic voltammograms (CVs) of Mn-MC6*a (C = 100 uM in buffer solution containing 30%
TFE (v/v), T = 25 °C) recorded at 10 mV-s* scan speed at pH 7.4 (blue trace) and 12.4 (red trace). CV acquired
from a solution at pH 12.4 in absence of Mn-MC6%*a is also shown (black trace). B) pH-dependence of Mn"!//Mn"
formal reduction potential (Ez).
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Figure S3: UV-Vis spectra of Mn-MC6*a (C = 20 uM in 60 mM carbonate buffer containing 40% TFE (v/v),
pH 9.5; T = 25 °C) before (black lines) and after (red lines) treatment with different oxidizing agents: A) NaOCI
(1000 eq.); B) KHSOs (100 eq.). No reaction was observed upon treatment with t-BuOOH (100 eq.).
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Figure S4: UV-Vis spectra of Mn-MC6*a upon treatment with different amounts of H,O2: A) 100 eq.; B) 10
eg. and C) 1 eq. Spectra acquired prior to addition of peroxide are depicted as black lines. Red lines represent
the maximal conversion of Mn''-MC6*a into Compound | (observed at t =5s, 40 s and 90 s after the addition
of peroxide for 100 eq., 10 eg. and 1 eq., respectively). Blue lines represent the spectra acquired after 20 minutes
from the addition of peroxide (C =20 uM in 60 mM carbonate buffer containing 40% TFE (v/v), pH 10; T =25
°C).



x100.000)

Supplementary Material

H-TIC (1.00)
A
3
O\ A s\
2.0 <
y v
1.01
3.0 40 50 6.0 70 8.0
%100,000)
H-TIC (1.00)
B s.01
Q
I
W
25 f:/ N
3.0 40 5.0 6.0 70 8.0
10,000)
1.0
c 124.00
0.75 ©/ MAN
0.50
] 78,05, 10
0.25 »1.00
| h“\“‘\ L ‘ \112@0(\‘ ‘ y ‘
0.00
50 100 150 200 250
1.0%0:000) E 10§t0:000)
.04 ] 124.05
j 124.05) e o1 : ] 27.05
0.75 0.75 180
] 140.00 S 771009700 142.05 i
4l 77,0007.00 N ~
0.50
0-50 109.00 ] 9110209.00 O/
] 1l 65,00
0.25) %30 0.25‘
] | ’\‘ yﬂ\‘u\‘hh‘ \r‘h 1 1 P
0.00 ‘ ‘ ‘ 000" T \ ‘ \ T
50 100 150 200 50 100 150 200

Figure S5: GC-MS TIC chromatogram of thioanisole sulfoxidation: A) before addition of peroxide and B) after
reaction completion. Peak eluted at Rt= 2.84 min is relative to anisole (internal standard). C) and D) are the EI-
MS spectra of products eluted at Rt = 4.57 min and 6.78 min, which were identified respectively as thioanisole
and methyl-phenyl sulfoxide. E) is the EI-MS spectrum of 80 containing methyl-phenyl sulfoxide, obtained
when reaction was carried out with H,'®0; as oxidant. Molecular ions are labeled in red.
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Figure S6: GC-MS TIC chromatogram of pNTA sulfoxidation: A) before addition of peroxide and B) after
reaction completion. Peak eluted at Rt= 3.75 min is relative to anisole (internal standard). C) and D) are the
EI-MS spectra of peaks eluted at Rt = 9.61 min and 10.91 min, which were identified respectively as pNTA
and corresponding sulfoxide. Molecular ions are labeled in red.
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Figure S7: GC-MS TIC chromatogram of pMTA sulfoxidation: A) before addition of peroxide and B) after
reaction completion. Peak eluted at Rt=3.75 min is relative to anisole (internal standard). C) and D) are the
EI-MS spectra of peaks eluted at Rt = 7.76 min and 9.90 min, which were identified respectively as pMTA

and corresponding sulfoxide. Molecular ions are labeled in red.
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Figure S8: GC-MS TIC chromatogram of pCTA sulfoxidation: A) before addition of peroxide and B) after
reaction completion. Peak eluted at Rt= 3.75 min is relative to anisole (internal standard). C), D) and E) are the
EI-MS spectra of peaks eluted at Rt = 7.30 min, 9.12 min, and 9.39 min which were identified respectively as
pCTA, corresponding sulfoxide and sulfone. Molecular ions are labeled in red.
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Figure S9: GC-MS TIC chromatogram of CPPS oxidation: A) before addition of peroxide and B) after

500

reaction completion. Peak eluted at Rt= 4.40 min is relative to anisole (internal standard). C) and D) are the
EI-MS spectra of peaks eluted at Rt = 8.10 min and 11.89 min which were identified respectively as CPPS and

corresponding sulfoxide. Molecular ions are labeled in red.
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Figure S10: Plot of the absorbance at 365 nm as a function of Mn'"'-MC6*a concentration. Data were fitted to
the Lambert-Beer's law.
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Figure S11: GFC chromatograms of: A) Mn"'-HRP; B) Fe'"'-HRP (C = 0.1 mg/ml, 0.05 M sodium phosphate,

0.3 M NaCl, pH 6.8).
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Figure S12: GFC calibration curve prepared used Conalbumin (MW: 75 kDa), Ovalbumin (MW: 43 kDa),
Carbonic Anhydrase (MW: 29 kDa), Ribonuclease A (MW: 13.7 kDa).
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