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Figure S1. The possible coordination geometries of PyC3A3- and QC3A3- ligands
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Figure S2 Titration curve ( observed and  calculated pH) for the ligand 3 (L) obtained at T =
298.15 K and μ=0.1 M NaCl ([L] = 0.9 mM). a = (moles of free OH-) / (moles of L). Charges
omitted for clarity.
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Figure S3 Speciation and titration curve (● observed and

calculated data) for the ligand 9 (L)

alone obtained by acid-base potentiometric titration at T = 298.15K and μ = 0.1 mol dm-3 NaCl
([L]= 0.6mmol dm-3). a = (mol of free OH-) / (mol of L). Charges omitted for clarity.

Figure S4 Speciation and titration curve (● observed and

calculated data) for the ligand 13 (L)

alone obtained by acid-base potentiometric titration at T = 298.15K and μ = 0.1 mol dm-3 NaCl
([L]= 0.7 mmol dm-3). a = (mol of free OH-) / (mol of L). Charges omitted for clarity.
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Figure S5 Species distribution of the ligand 9 (L) along with the molar absorbance values at λ=265
nm obtained by acid-base spectrophotometric titration (T = 298.15K, μ = 0.1 mol dm-3 NaCl). The
speciation was calculated by using the fitted protonation constants (table 1) and the concentration of
9 ([L] = 0.20 mmol dm-3). Charges omitted for clarity.

Figure S6 Species distribution of the ligand 13 (L) along with the molar absorbance values at
λ=318 nm obtained by acid-base spectrophotometric titration (T = 298.15K, μ = 0.1 mol dm-3NaCl).
The speciation was calculated by using the fitted protonation constants (Table 1) and the
concentration of 13 ([L] = 0.13 mmol dm-3). Charges omitted for clarity.
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Figure S7 UV-Vis absorption spectra changes during the acid-base titration (in the pH range 2.311.5) for the ligand a) 9 (0.13 mM) and the ligand b) 13 (0.09 mM), in presence of equimolar
Eu(III). T = 298.15 K and μ = 0.1 M NaCl.

Figure S8 UV-Vis absorption spectra changes during the acid-base titration (pH∼2.3-11.5) of the
ligand 3 in the presence of equimolar a) Eu(III) (0.08 mmol dm-3) or b) Tb(III) (0.03 mmol dm-3),
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and the ligands c) 9 (0.15 mmol dm-3) and 13 (0.09 mmol dm-3) both in the presence of equimolar
Tb(III). All spectra at T = 298.15 K and μ = 0.1 mol dm-3 NaCl.
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Figure S9 Species distribution of the complexes for the ligands a) 3 (0.03 mmol dm-3), b) 9 (0.15
mmol dm-3) and c) 13 (0.09 mmol dm-3) with Tb(III) (ratio 1:1 M:L, with a little excess of metal),
along with the molar absorbance values at λ=318nm (for the ligands 3 and 13) and λ=265nm (for
ligand 9) obtained by acid-base spectrophotometric titration at T = 298.15K and μ = 0.1 mol dm-3.
Charges and negligible species (below 5%) omitted for clarity.
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Figure S10. Minimum energy structures of (a) [Y(trans-O,O-bQcd)(H2O)5]+; (b) [Y(trans-N,N bQcd)(H2O)5]+; (c) [Y(trans-O,O-PyC3A)(H2O)3]; (d) [Y(trans-O,O-QC3A)(H2O)3].
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Figure S11. UV-Vis absorption spectra for complexes 4, 14a, 14b, and 15 in water. The spectra of
the complexes containing the same heteroaromatic antenna [complexes 4 and 15 (quinoline
fragment) and complexes 14a and 14b (pyridine fragment)] are in practice superimposable. The
only difference is in the values of the molar extinction coefficient (ɛ) for complex 4 and 15. Since
this number is proportional to the number of chromophoric units, the ɛvalue of the complex 4 [ɛ(318
nm)

= 8800 M-1cm-1] is about twice as much as the one of complex 15 [ɛ(318 nm) = 3800 M-1cm-1].

Due to the more extended π electronic cloud in the quinoline ring than in the pyridine one, the main
absorption band, belonging to the electronic transitions involving heteroaromatic rings (i. e. π→π*,
n→π*) is red shifted for the complexes 4 and 15.

Figure S12. Luminescence decay curves from 5D0 excited state of Eu(III) in Eu(bQcd)Cl complex 4
(exc = 318 nm; em = 612 nm) and from 5D4 excited state of Tb(III) in Tb(bpcd)Cl and Tb(PyC3A)
complex 14b (exc = 265 nm; em = 543 nm) in H2O.

S9

Figure S13. Benesi–Hildebrand plot of R0/(R-R0) vs [HCO3-] in the case of [Eu(bQcd)]+ complex:
the non-linear trend points out that the stoichiometry of the probe/HCO3- adduct is different from
1:1.

Figure S14. Benesi–Hildebrand plot vs [HCO3-]−2 (M-2) for the [Tb(bpcd)]+ complex. I0 is the
emission intensity at 546 nm of the starting complex; I is the emission intensity at 546 nm after
each addition of the analyte.
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Figure S15. Overlap of the emission spectra of the reference standard and Eu(bpcd)Cl for the
Quantum Yield measurement. Slits width was adjusted as 3/3 nm for excitation and 1.5/1.5 nm for
emission. As = 0.06; Au = 0.073. exc = 347 nm and 270 nm, for the standard and the complex,
respectively.

Figure S16. Overlap of the emission spectra of the reference standard and Eu(bQcd)OTf for the
Quantum Yield measurement. Slits width was adjusted as 4/4 nm for excitation and 2/2 nm for
emission. As = 0.06; Au = 0.09. exc = 347 nm and 319 nm, for the standard and the complex,
respectively.
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Figure S17. Overlap of the emission spectra of the reference standard and Eu(PyC3A) for the
Quantum Yield measurement. Slits width was adjusted as 3/3 nm for excitation and 3/3 nm for
emission. As = 0.06; Au = 0.088. exc = 347 nm and 266 nm, for the standard and the complex,
respectively.

Figure S18. Overlap of the emission spectra of the reference standard and Eu(QC3A) for the
Quantum Yield measurement. Slits width was adjusted as 3/3 nm for excitation and 1.5/1.5 nm for
emission. As = 0.06; Au = 0.0875. exc = 347 nm and 319 nm, for the standard and the complex,
respectively.

Figure S19. Overlap of the emission spectra of the reference standard and Tb(bpcd)Cl for the
Quantum Yield measurement. Slits width was adjusted as 3/3 nm for excitation and 3/3 nm for
emission. As = 0.06; Au = 0.072. exc = 347 nm and 270 nm, for the standard and the complex,
respectively. For the measurement of the intrinsic quantum yield (ɸLn), direct excitation of Tb(III)
was performed (exc = 377 nm) on a solution of the complex with Au = 0.03.
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Figure S20. Overlap of the emission spectra of the reference standard and Tb(PyC3A) for the
Quantum Yield measurement. Slits width was adjusted as 3/3 nm for excitation and 3/3 nm for
emission. As = 0.06; Au = 0.068. exc = 347 nm and 270 nm, for the standard and the complex,
respectively. For the measurement of the intrinsic quantum yield (ɸLn), direct excitation of Tb(III)
was performed (exc = 377 nm) on a solution of the complex with Au = 0.011.
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