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ABTS 2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid
BDE Bond Dissociation Energy

CAT Catechol

CFA Caffeic Acid

CUPRAC Cupric Reducing Antioxidant Power
DMSO Dimethyl sulfoxide

DNA Deoxyribonucleic Acid

DPPH 2,2-diphenyl-1-picrylhydrazyl

EA Elemental Analysis

ESI-MS Electrospray lonization Mass Spectrometry
FRAP Ferric Reducing Antioxidant Power

FT-IR Fourier-Transform Infrared Spectroscopy
FT-Raman Fourier-Transform Raman spectroscopy
GAL Gallic Acid (3,4,5-trihydroxybenzoic acid)
HAT Hydrogen Atom Transfer

IR Infrared

MIC Minimum Inhibitory Concentration

NMR Nuclear Magnetic Resonance

SD Standard Deviation

SET Single Electron Transfer

SET-PT Single Electron Transfer-Proton Transfer
SPLET Sequential Proton Loss-Electron Transfer
TGA Thermal Gravimetric Analysis

UV-Vis

Ultraviolet-Visible



< 11732 79853
50818

2341.59
L —2360.68

—3034.04

—3211.49
—32925

—33928

T
1000

2000

Wavenumber (cm-1)

3000

4000

Figure S1. FT-IR (IRxs:) spectra of CFA sodium salt.
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Figure S2. a) Representative experimental UV-Vis spectrophotometric titration of CFA
and b) calculated molar absorbance spectra for the individual protonated CFA species [15].
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Figure S3. 1H-NMR spectra of the free ligand obtained at different pH values, from pH =2.33
to pH =11.00. ccra = 1 mmol-dm™3
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Figure S4. Experimental and theoretical (inset) ESI-MS spectra of the a) LHz~, b) [EuL(OH)]"
and c) [Eu(L)]+K* species in the Eu3+/CFA system in aqueous solution.
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Figure S5. Distribution diagram of EuyLqH: species as a function of pH in the Ew8+/CFA system
(ccra= 2 X cgu3+= 1 mmol.dm-3)



Table S1 Experimental chemical shift (§ / ppm) of the indicated nucleus at different pH values.
ccra = 1 mmol-dm3

8 / ppm
Ha Hb Hc Hd He
2.34 6.353 7.621 7.202 6.944 7.131
2.47 6.352 7.617 7.199 6.944 7.130
2.68 6.354 7.617 7.197 6.943 7.129
3.14 6.353 7.607 7.196 6.943 7.126

pH

3.52 6.355 7.586 7.200 6.944 7.125
4.23 6.341 7.464 7.175 6.933 7.099
4.81 6.338 7.385 7.165 6.926 7.084
5.12 6.333 7.332 7.157 6.923 7.074
5.26 6.327 7.301 7.154 6.921 7.066
5.7 6.328 7.282 7.150 6.918 7.063
5.92 6.334 7.275 7.153 6.922 7.065
6.6 6.324 7.263 7.145 6.913 7.056
6.73 6.322 7.261 7.142 6.912 7.054
7.38 6.319 7.260 7.142 6.907 7.051
8.00 6.308 7.255 7.129 6.889 7.039
8.54 6.298 7.259 7.117 6.859 7.022
8.73 6.281 7.252 7.099 6.824 6.997

9.14 6.263 7.254 7.083 6.793 6.979
9.38 6.246 7.247 7.063 6.755 6.951
9.63 6.235 7.245 7.050 6.736 6.937
10.39 6.214 7.246 7.029 6.692 6.912
10.8 6.206 7.243 7.019 6.676 6.899
11.02 6.202 7.241 7.018 6.671 6.893
11.03 6.203 7.245 7.018 6.668 6.896
11.46 6.192 7.238 7.003 6.657 6.882
12.09 6.192 7.244 6.994 6.643 6.868




Table S2. Calculated molar absorbance spectra for the individual species of CFA [15] and Eu3*/CFA system.

A /nm L3~ LH2- LH>~ LH; EuL [EuL(OH)]
210 20621 13023 16052 12130 13636 22875
211 18876 13298 16569 12656 14589 20811
212 17588 13484 16906 13227 15347 19074
213 16371 13638 17252 13716 15922 17625
214 15354 13757 17491 14089 16405 16399
215 14500 13805 17610 14333 16718 15487
216 13727 13824 17566 14456 16947 14861
217 13186 13807 17466 14426 17090 14350
218 12554 13761 17248 14351 17104 13826
219 12056 13686 16948 14198 17008 13368
220 11572 13562 16488 13875 16907 13043
221 11155 13428 15930 13396 16722 12775
222 10820 13293 15369 12982 16467 12481
223 10494 13086 14766 12314 16139 12150
224 10188 12801 14176 11766 15853 11894
225 9933 12515 13726 11384 15542 11625
226 9687 12167 13359 11083 15191 11340
227 9576 11968 13193 10979 14833 11077
228 9404 11677 12928 10837 14527 10839
229 9289 11399 12704 10820 14186 10614
230 9150 11219 12447 10802 13799 10393
231 9055 11034 12125 10800 13454 10180
232 9059 10918 11961 10630 13084 9976
233 8985 10778 11756 10619 12697 9780
234 8902 10617 11366 10617 12326 9570
235 8888 10446 11144 10463 11986 9432
236 8867 10373 10904 10293 11708 9294
237 8847 10296 10668 10184 11403 9195
238 8804 10196 10348 10103 11068 9074
239 8762 10136 9974 9961 10754 8932
240 8706 10121 9540 9793 10520 8795
241 8675 10102 9198 9686 10293 8721
242 8629 10113 8854 9489 10050 8636
243 8590 10100 8485 9267 9846 8556
244 8526 10095 8056 8965 9700 8509
245 8455 10099 7515 8603 9554 8447
246 8395 10099 7121 8344 9379 8394
247 8353 10090 6762 8031 9243 8363
248 8313 10063 6474 7774 9174 8391
249 8265 10020 6109 7398 9079 8406
250 8234 9950 5774 6972 8948 8356
251 8197 9897 5578 6722 8853 8332
252 8195 9809 5401 6378 8806 8339
253 8188 9731 5302 6142 8786 8390
254 8206 9632 5262 5945 8738 8402
255 8198 9481 5283 5666 8715 8395
256 8213 9331 5360 5522 8729 8415
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