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Table S1 Protonation constants (log K;'") of L"’H, and other related compounds.

Ligand
LH,* L3, L°H,* Log,? LUH, ¢ L%,
log K" 11.60 11.40 11.37 11.20 12.10 13.00
log K, 7.63 7.50 7.31 7.50 8.42 9.24

“ Determined from a combination of potentiometric and spectrophotometric titrations: [L7'9H2] =35x10*M; n

=0.10 M KCI; T=298.2 K. ? Ref. 1. “ Ref. 2. ¢ Ref. 3.
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Fig. S1 Species distribution curves calculated for the ligand L*Hg, the charge number are omitted

for clarity, conditions: [L’He] =2 x 10™ M.
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Fig. S2 Species distribution curves calculated for the ligand L’Hg, the charge number are omitted

for clarity, conditions: [L3 Hg] =2 % 10° M.
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Fig. S3 Spectrophotometric titration curves of L*Hg, conditions: [L*He] =2 x 10° M; x =0.10 M

KCl; T=298.2 K; pH range = 6.5-10.1; 5.0 vol % methanol aqueous solution.
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Fig. S4 Spectrophotometric titration curves of L*Hg, conditions: [L*He] =2 x 10° M; x =0.10 M

KCl; T=298.2 K; pH range = 6.3-10.4; 5.0 vol % methanol aqueous solution.
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Fig. S5 Spectrophotometric titration curves for uranyl with L*Hg, conditions: [UO,>"] = [L*He] = 2
% 10° M; u =0.10 M KCI; T=298.2 K; pH range = 2.1-10.7; 5.0 vol % methanol aqueous

solution.
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Fig. S6 Spectrophotometric titration curves for uranyl with L*Hg, conditions: [UO,>"] = [L*H¢] =2
x 10° M; 1 =0.10 M KCI; T=298.2 K; pH range = 2.0-10.3; 5.0 vol % methanol aqueous

solution.
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Fig. S7 Species distribution curves calculated for the uranyl complexes with ligand L*H, the



charge number are omitted for clarity, conditions: [UO,*"] = [L*Hg] =2 x 10° M.
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Fig. S8 Species distribution curves calculated for the uranyl complexes with ligand L*Hg, the

charge number are omitted for clarity, conditions: [UO,*"] = [L*Hg] =2 x 10° M.
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Fig. S9 Spectrophotometric titration curves for ferric(I1l) with L'Hs, conditions: [Fe**] = [L'He] =
2x10° M; u=0.10 M KCI; 7= 298.2 K; pH range = 0.08-11.2; 5.0 vol % methanol aqueous
solution.
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Fig. $10 Spectrophotometric titration curves for ferric(I1I) with L*Hs, conditions: [Fe’"] = [L*H]



=2x10°M; 1« =0.10 M KCI; T=298.2 K; pH range = 0.06-10.7; 5.0 vol % methanol aqueous

solution.
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Fig. S11 Spectrophotometric titration curves for ferric(I1l) with L*Hg, conditions: [Fe*] = [L*Hg]
=2x 10" M;  =0.10 M KCI; T'=298.2 K; pH range = 0.02-11.6; 5.0 vol % methanol aqueous

solution.
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Fig. S12 Species distribution curves calculated for the ferric(IIT) complexes with ligand L'H, the

charge number are omitted for clarity, conditions: [Fe*]=[L'Hg] =2 x 10° M.
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Fig. S13 Species distribution curves calculated for the ferric(I1l) complexes with ligand L*H, the

charge number are omitted for clarity, conditions: [Fe3 1= [L2H6] =2x10° M.
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Fig. S14 Species distribution curves calculated for the ferric(I1l) complexes with ligand L*Hg, the

charge number are omitted for clarity, conditions: [Fe3 1= [L3H6] =2x10° M.
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Fig. S15 Spectrophotometric titration curves for zinc(Il) with L'Hg, conditions: [Zn*"] = [L'He] =

2 x10° M; x =0.10 M KCI; 7=298.2 K; pH range = 6.1-9.8; 5.0 vol % methanol aqueous



solution.
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Fig. S16 Spectrophotometric titration curves for zinc(II) with L’H,, conditions: [Zn>"] = [L*He] =
2x10°M; 4 =0.10 M KCl; T=298.2 K; pH range = 6.0-9.5; 5.0 vol % methanol aqueous

solution.
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Fig. $17 Spectrophotometric titration curves for zinc(Il) with L*Hg, conditions: [Zn*"] = [L*He] =

2 x10° M; x=0.10 M KCI; T=298.2 K; pH range = 6.2-10.0; 5.0 vol % methanol aqueous

solution.
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Fig. S18 Species distribution curves calculated for the zinc(I) complexes with ligand L'Hg, the

charge number are omitted for clarity, conditions: [Zn2+] = [L1H6] =2x10° M.
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Fig. S19 Species distribution curves calculated for the zinc(I) complexes with ligand L*Hg, the

charge number are omitted for clarity, conditions: [Zn2+] = [L2H6] =2x10° M.
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Fig. S20 Species distribution curves calculated for the zinc(II) complexes with ligand L*Hg, the

charge number are omitted for clarity, conditions: [Zn2+] = [L3 Hg¢] =2 % 10° M.
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Fig. S21 The kinetic curves of antioxidant L'Hs with different concentrations mol AH/mol

DPPH- (x107).
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Fig. S22 The kinetic curves of antioxidant L*H with different concentrations mol AH/mol

DPPH- (x107).
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Fig. $23 The kinetic curves of antioxidant L*H with different concentrations mol AH/mol

DPPH" (x107).
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Fig. S24 The curve of remaining DPPH- against the molar antioxidant L'Hg to DPPH-.
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Fig. S25 The curve of remaining DPPH- against the molar antioxidant L*Hg to DPPH".
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Fig. $26 The curve of remaining DPPH- against the molar antioxidant L*Hg to DPPH-.
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