Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2017

Electronic Supplementary Information

Experimental and computational investigation of the substituent
effects on the reduction of Fe’* by 1,2-dihydroxybenzenes.

Pablo Salgado,* David Contreras,?® Héctor D. Mansilla,> Katherine Marquez,® Gladys
Vidal,2 Carlos J. Cobos,d Daniel O. Martire*d

2 Grupo de Ingenieria y Biotecnologia Ambiental, Facultad de Ciencias Ambientales y Centro
EULA-Chile, Universidad de Concepcion, Casilla 160-C, Concepcion, Chile.

b Facultad de Ciencias Quimicas, Universidad de Concepcion, Casilla 160-C, Concepcion, Chile.
¢ Centro de Biotecnologia, Universidad de Concepcion, Concepcion, Chile.

d Instituto de Investigaciones Fisicoquimicas Tedricas y Aplicadas (INIFTA), Facultad de Ciencias
Quimicas, Universidad Nacional de la Plata, CONICET, Casilla de Correo 16, Sucursal 4, 1900 La
Plata, Argentina. Email: dmartire@inifta.unlp.edu.ar



S 0254 4

Absorbanc

0.05 A e

-

320 420 520 620 720 820 920 1020 1120
Wavelength (nm)
Figure S1: UV-visible absorption spectra of the mixtures of 1x10-* mol/L of Fe3* and 1x10~ mol/L

of catechol. Solid lines (-) indicates the UV-visible absorption spectra taken immediately after the
mixture and dashed lines (--) show the spectra of the 1 minute after the mixture.
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gure S2. (a) 4-tert-butylcatechol, (b) 4-ethylcatechol, (c) 4-methylcatechol, (d) catechol, (e) 3,4-
dihydroxybenzaldehyde, (f) 3,4-dihydroxybenzoic acid, (g) 3,4-dihydroxybenzonitrile and (h) 4-

nitrocatechol.



Table S1. Rate constants obtained from the kinetics profiles for the reaction between Fe’* 1.0x104

mol/L and the 1,2-DHBs 1.0x10-2 mol/L at pH= 3.0.

Rate constant (s)

1,2-dihydroxybenzenes b d f
4-tert-butylcatecol 9.16+0.16 2.28+0.04 40.07+0.54
4-ethylcatechol 898+0.09 2.60+0.07 40.64+0.81
4-methylcatechol 927+0.06 247+0.05 39.87+0.32
Catechol 9.38+0.08 2.19+0.06 41.14+0.77
3,4-dihydroxybenzaldehyde 10.03+0.11 1.55+0.07 50.55+0.93
3,4-dihydroxybenzoic acid  9.74£0.07 1.63+0.05 47.69+0.95
3,4-dihydroxybenzonitrile  10.22 £0.12 1.45+0.06 52.19+0.31
4-nitrocatechol 10.72+0.10 1.37+0.08 57.66 +1.05




Table S2. Oscillator strengths for: species Il or IV (green), species III (purple), species V (blue),

species VI (light blue), species VII (red) and species VIII (grey).
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Figure S3. Wavelength regions where the calculated species mainly absorb.



