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Potentiometric results
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Figure S1  Titration curves recorded on solutions with S2  [ethane-1,2-
diylbis(iminomethanediyl)Jbis(5-hydroxy-4H-pyran-4-one)) or oxovanadium(IV) 3 mmolL™ and S2
3 mmolL™, ionic strength 0.1 mol L (KCI) and at 25<C. The equivalents of base per mole of ligand

were reported on the x-axis. HCI 6 mmol L™ was added to both solutions.
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Figure S2  Titration curves recorded on solutions with S3  ([propane-1,3-
diylbis(iminomethanediyl)]bis(5-hydroxy-4H-pyran-4-one)) or oxovanadium(IV) 3 mmolL? and
S3 3 mmolL™, ionic strength 0.1 mol L™ (KCI) and at 25<C. The equivalents of base per mole of
ligand were reported on the x-axis. HCI 12 mmol L™ was added to both solutions.
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Figure S3  Titration curves recorded on solutions with S4  [butane-1,4-
diylbis(iminomethanediyl)]bis(5-hydroxy-4H-pyran-4-one) or oxovanadium(lV) 3 mmolL™ and S4
3 mmolL™, ionic strength 0.1 mol L (KCI) and at 25<C. The equivalents of base per mole of ligand

were reported on the x-axis. HCI 12 mmol L™ was added to both solutions.
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Figure S4 Titration curves recorded on solutions with SC 6,6",6"-(((nitrilotris(ethane-2,1-
diy)tris(azanediyl))tris(methylene))tris(3-hydroxy-4H-pyran-4-one) or  oxovanadium(lV) 3
mmolL™? and SC 3 mmolL™, ionic strength 0.1 mol L (KCI) and at 25<C. The equivalents of base
per mole of ligand were reported on the x-axis. HCI 18 mmol L™ was added to both solutions.
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Figure S5 Direct and back titration curves, recorded manually on the system oxovanadium(1V)-S2

(HCI 12 mmol L was added), and calculated curve (formation constants reported in the Table 1 of

the main text); oxovanadium(lV) 3 mmolL?, S2 6 mmolL™, HCI 12 mmol L7, ionic strength 0.1

mol L (KCI) and at 25<C. The equivalents of base per mole of ligand were reported on the x-axis.
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Figure S6 Direct and back titration curves, recorded manually on the system oxovanadium(IV)-S3,

and calculated curve (formation constants reported in the Table 1 of the main text);
oxovanadium(1V) 3 mmolL™, S3 6 mmolL™, HCI 8 mmol L™, ionic strength 0.1 mol L (KCI) and

at 25<C. The equivalents of base per mole of ligand were reported on the x-axis.
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Figure S7 Direct and back titration curves, recorded manually on the system oxovanadium(IV)-S4,
and calculated curve (formation constants reported in the Table 1 of the main text);
oxovanadium(1V) 3 mmolL™, S4 6 mmolL, HCI 8 mmol L, ionic strength 0.1 mol L™ (KCI), and

at 25<C. The equivalents of base per mole of ligand were reported on the x-axis.

] VO 3 mmol L
7. SC 3 mmol L
6—. —— direct titration
| —=— back titration
T 5. o calculated curve

o
N -
S
o -
(o]

mol OH / mol L

Figure S8 Direct and back titration curves, recorded manually on the system oxovanadium(IV)-SC,
and calculated curve (formation constants reported in the Table 1 of the main text);
oxovanadium(1V) 3 mmolL?, SC 3 mmolL™, HCI 18 mmol L™, ionic strength 0.1 mol L (KCI)

and at 25<C. The equivalents of base per mole of ligand were reported on the x-axis.



Spectrophotometric results
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Figure S9 UV-vis absorption spectra of solutions containing oxovanadium(1V) 5 mmolL™* and S3 5

mmolL* (batch titration).
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Figure S10 UV-vis absorption spectra of solutions containing oxovanadium(IV) 5 mmolL* and S4
5 mmolL™* (batch titration).
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Figure S11 UV-vis absorption spectra of solutions containing oxovanadium(lV) 5 mmolL™* and SC

5 mmolL™* (batch titration).
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Figure S12 Absorption spectra of the complexes of oxovanadium(IV) with S2.
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Figure S13 Absorption spectra of the complexes of oxovanadium(IV) with S3.
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Figure S14 Absorption spectra of the complexes of oxovanadium(IV) with S4.
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Figure S15 Calculated absorption spectra of the complexes of oxovanadium(1V) with SC.



Table S1 Formation constants for the species of oxovanadium(IV) derived from the analysis of spectrophotometric data (ionic
strength: 0.1 mol L in KCI; temperature: 25<C).

Ligand S2@ S3@ S48 (o
logB+ std dev® for reaction pyVO? + qL*+ rH* § (VO)pLgHP ™%

Species Species

[VOLH3* 32.15+0.01 34.740.02 36.3+0.02 [VOLHs)* 51.21+0.03
[VOLHz)? 25.07+0.02 31.2+0.03 32.840.04 [VOLH4* 47.96+0.04
[VOLH]* 22.9+0.04 24.0+0.07 [VOLHz)? 40.81+0.04

logK for the reaction VO?* + HL* S (VO)LH?*?

Species Species

[VOLHg]J** 6.64 7.69 8.13 [VOLHs]* 6.92
[VOLHzJ* 7.12 12.13 12.65 [VOLH,]®* 11.37
[VOLH]* - 12.70 13.41 [VOLHz]* 12.26

2 S2: [ethane-1,2-diylbis(iminomethanediyl)]bis(5-hydroxy-4H-pyran-4-one);

S3: [propane-1,3-diylbis(iminomethanediyl)]bis(5-hydroxy-4H-pyran-4-one);

S4: [butane-1,4-diylbis(iminomethanediyl)]bis(5-hydroxy-4H-pyran-4-one);

SC: 6,6,6"-(((nitrilotris(ethane-2,1-diyl))tris(azanediyl))tris(methylene))tris(3-hydroxy-4H-pyran-4-one).
b 4standard deviation [14]



Arbitrary units

EPR results
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Figure S16 RT-EPR spectra of solutions with oxovanadium(l1V) 5 mmolL* and S3 15 mmolL* (a);
oxovanadium(1V) 5 mmolL* and SC 15 mmolL*(b).
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Figure S17 MCR-ALS results relative to the EPR spectra. MCR-ALS results relative to the EPR spectra of the system involving solutions with
oxovanadium(lV) 5 mmolL?* and S3 15 mmolL™*. The pure relative concentration profiles (left) calculated by MCR-ALS correspond to the first
(blue line), the second (red line) and the third (yellow line) components of the evaluated sample solutions. Their relative extrapolated pure spectra
are reported (right), too. The species 1, 2 and 3 can be associated to [VO(S3)Hz]**, [VO(H20)s]?* and [VO(S3)H:]?*, respectively.
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Figure S18 Experimentally recorded pure spectra of oxovanadium(IV) 5 mmolL™ (solid black line) and the pure spectra calculated by MCR-ALS
(dashed red line).
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Figure S19 Experimental LT EPR spectrum of VOSC frozen solution at pH 3. The inset is an expansion of the first EPR transition (M, = -7/2) in the
low field parallel region that shows more than one species contributing to the overall EPR spectrum.



