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UV-Vis Spectroscopic Measurements
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Figure S1. Spectrophotometric titrations of Nd3" with THDGA in [Cymim][Tf;N] (left), and
deconvoluted spectra of Nd**, Nd(L)**, Nd(L),*" and Nd(L)3*" species (right). Cuvette: 25 umole
Nd(Tf;N); (2 mL); Titrant: 100 pmole/mL ligand in [Cymim][Tf,N]; Temperature: 25°C.

Complexation equilibria:
For ML3* species:

M3* + L — ML3* (1)
For ML,3" species:

M3* + 2L — ML, )
For ML53" species:

M3 + 3L — MLy 3)

Where M = Nd, Eu or Am as indicated in Table 1 or Table 2.
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Luminescence spectroscopy
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Figure S2. Emission spectra of EuL; complex obtained in [Cymim][Tf;N].
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DFT Calculations

Table S1. Calculated values of binding energies and free energies of extraction (kcal/mol) (1:3

stoichiometry) at the B3LYP level of theory using the TZVP basis set.

Stoichiometric ratio AG (kJ/mol)

Gas n-dodecane Ionic liquid water
1:1 -1612.76 -902.524 -296.24 82.9949
1:2 -2317.76 -1322.66 -401.777 240.6898
1:3 -2576.27 -1454.51 -447.957 243.8271

Table S2. Calculated charges and orbital populations using NBO analysis in the gas phase at the
B3LYP/TZVP level of theory.

Phase System charge s p D f
Gas 1:1 2.404 4.01 11.97  10.46 3.14
1:2 2.153 4.07 11.97  10.67 3.12
1:3 1.911 4.13 11.98  10.83 3.13
n-Dodecane 1:1 2.517 4.01 11.97 10.37 3.11
1:2 2.184 4.07 11.97 10.64 3.11
1:3 1.909 4.13 11.98 10.83 3.13
Ionic liquid 1:1 2.592 4.01 11.97  10.32 3.09
1:2 2.189 4.07 11.97 10.64 3.11
1:3 1.909 4.13 11.98  10.83 3.13
Water 1:1 2.652 4.00 11.97  10.27 3.08
1:2 2.196 4.07 11.97  10.63 3.11
1:3 1.905 4.13 11.98  10.83 3.13
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Optimized coordinates of the chemical species
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