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Figure S1. 1H-NMR spectrum of 2-((3-hydroxy-4-oxo-4H-pyran-2-yl)methyl)malonic acid (3) in MeOD. 

 

 

Figure S2. 13C-NMR spectrum of 2-((3-hydroxy-4-oxo-4H-pyran-2-yl)methyl)malonic acid (3) in MeOD. 
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Figure S3. 1H-NMR spectrum of 2-((2,6-dihydroxyphenoxy)methyl)-3-methoxy-4H-pyran-4-one (4) in MeOD. 

 

 

Figure S4. 13C-NMR spectrum of 2-((2,6-dihydroxyphenoxy)methyl)-3-methoxy-4H-pyran-4-one (4) in MeOD. 
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Figure S5. 1H-NMR spectrum of 2-ethoxybenzo[d][1,3]dioxol-4-ol (5) in MeOD. 

 

 

Figure S6. 13C-NMR spectrum of 2-ethoxybenzo[d][1,3]dioxol-4-ol (5) in MeOD. 
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Figure S7. 1H-NMR spectrum of 2-(((2-ethoxybenzo[d][1,3]dioxol-4-yl)oxy)methyl)-3-methoxy-4H-pyran-4-one (6) in 

MeOD. 

 

 

Figure S8. 13C-NMR spectrum of 2-(((2-ethoxybenzo[d][1,3]dioxol-4-yl)oxy)methyl)-3-methoxy-4H-pyran-4-one (6) in 

MeOD. 
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Figure S9. 1H-NMR spectrum of 2-((2,3-dihydroxyphenoxy)methyl)-3-methoxy-4H-pyran-4-one (7) in MeOD.  

 

 

Figure S10. 13C-NMR spectrum of 2-((2,3-dihydroxyphenoxy)methyl)-3-methoxy-4H-pyran-4-one (7) in MeOD. 
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Figure S11. Potentiometric titration of 3 ligand at 25°C, 0.1 NaCl ionic strength, 6 × 10−4 M ligand concentration and 

3.34-11.03 pH range. Hyperquad screenshot. . Experimental results are reported as blue points, calculated ones as dotted 

red line. 

 

 

  

Figure S12. Molar absorptivity spectra of 3 ligand. 
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Figure S13. UV titration data of 3 ligand at 6.3 × 10−4 M ligand concentration: trend of absorbance vs pH on the maxima 

of the deprotonated form L3- at 322 nm (bottom) and of the protonated form LH2- at 276 nm (top), and spectra at pH 10.12 

(bottom) and 5.99 (top). HypSpec screenshot. Experimental results are reported as blue points, calculated ones as dotted 

red lines. 
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Figure S14. Potentiometric titration of 4 ligand at 25°C, 0.1 NaCl ionic strength, 5 × 10−4 M ligand concentration and 

6.41-12.00 pH range. Hyperquad screenshot. . Experimental results are reported as blue points, calculated ones as dotted 

red lines. 
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Figure S15. Representative spectra collected during UV titration of 4 ligand at 25°C, 0.1 NaCl ionic strength, 5 × 10−4 M 

ligand concentration, 225 – 345 wavelength range and 6.41 – 12.00 pH range. 
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Figure S16. Molar absorptivity spectra of 4 ligand.  

 

 

Figure S17. UV titration data of 4 ligand at 5 × 10−4 M ligand concentration: trend of absorbance vs pH at 240 nm where 

the major variation of absorbance is observed. HypSpec screenshot. Experimental results are reported as blue points, 

calculated ones as dotted red lines. 
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Figure S18. Potentiometric titration of 7 ligand at 25°C, 0.1 NaCl ionic strength, 5 × 10−4 M ligand concentration and 

4.84-12.00 pH range. Hyperquad screenshot. . Experimental results are reported as blue points, calculated ones as dotted 

red lines. 
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Figure S19. Representative spectra collected during UV titration of 7 ligand at 25°C, 0.1 NaCl ionic strength, 5 × 10−4 M 

ligand concentration, 220 – 340 nm wavelength range and 4.84 – 12.00 pH range. 
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Figure S20. Molar absorptivity spectra of 7 ligand.  

 

 

 

Figure S21 UV titration data of 7 ligand at 5.0 × 10−4 M ligand concentration: trend of absorbance vs pH at the two 

representative wavelengths 240 nm (top) and 290 nm (bottom). Spectra at pH 9.08 (top) and 10.92 (bottom).  HypSpec 

screenshots. Experimental results are reported as blue points, calculated ones as dotted red lines. 
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Figure S22. Spectra collected during UV-Vis titration of Fe3+-3 system at 25°C, 0.1 NaCl ionic strength, 1:3 metal:ligand 

molar ratio, 6.4 × 10−4 M ligand concentration, 240 – 600 wavelength range and 2.95 – 9.65 pH range. 

 

 

 

 

Figure S23. Spectra collected during UV-Vis titration of Fe3+-3 system at 25°C, 0.1 NaCl ionic strength: trend of 

absorbance vs pH at the two representative wavelengths 275 nm (top) and 410 nm (bottom). Spectra at pH 4.09 (top) and 

8.59 (bottom). HypSpec screenshots. Experimental results are reported as blue points, calculated ones as dotted red lines. 
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Figure S24. Molar absorptivity spectra of formed complexes in the Fe3+-7 system. HypSpec screen shot. 

 

 

 

Figure S25. UV-Vis titration data of Fe3+-7 system at 1:3 metal:ligand molar ratio and 9.74 x 10-4 M ligand concentration: 

trend of absorbance vs pH at the two representative wavelengths 450 nm (top) and 652 nm (bottom), and two 

representative spectra at pH 3.20 (top) and 10.78 (bottom). HypSpec screenshots. Experimental results are reported as 

blue points, calculated ones as dotted red lines. 
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Figure S27. Cyclic voltammograms recorded on glassy carbon electrode on a solution 3 mM of 7 and FeCl3 (3:1 molar) 

in buffer phosphate. Scan rate 200 mV/s  

 

 

Table S1. Log K1 and log K2 of methyl malonic acid, malonic acid and maltol from literature reports. 

Methylmalonic acid   Malonic acid   Maltol  

log K1 log K2   log K1 log K2   log K1  

5.40 2.94 [31]  5.290 2.635 [33]  8.51 [34] 

5.35 2.89 [32]      8.62 [35] 
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temperatures. J. Chem. Eng. Data 1999, 44, 262–270, doi:10.1021/je980239j. 

 [34] Petrola, R. Spectrophotometric study on the equilibria of pyromeconic acid derivatives with proton in aqueous 
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