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Supplementary data

Ligand L
Method
L free
M = H
M =La
M =Eu
M =Yb

Mn+ cations

none
HF
/DZ*
//HF
/DZ*
-
0.0000
-29.8634
-33.5066
-37.5444

MCl3 complexes

none
HF
/DZ*
//HF
/DZ*
-
-
-1409.8558
-1413.5694
-1417.6778

none
DFT
/DZ*
//DFT
/DZ*
-
-
-
-1416.1561
-

L ligands

A
HF
/DZ*
//HF
/DZ*
-286.0768
-
-
-
-

TA
HF
/DZ*
//HF
/DZ*
-608.6820
-
-
-
-

U
HF
/DZ*
//HF
/DZ*
-380.1484
-
-
-
-

TU
HF
/DZ*
//HF
/DZ*
-702.7486
-
-
-
-

A
DFT
/DZ*
//DFT
/DZ*
-287.8705
-
-
-
-

TA
DFT
/DZ*
//DFT
/DZ*
-610.8022
-
-
-
-

U
DFT
/DZ*
//DFT
/DZ*
-382.5413
-
-
-
-

TU
DFT
/DZ*
//DFT
/DZ*
-705.4708
-
-
-
-

L…Mn+ complexes

A
HF
/DZ*
//HF
/DZ*
-
-286.4378
-316.2421
-319.9168
-323.9848

TA
HF
/DZ*
//HF
/DZ*
-
-609.0466
-638.8345
-642.5081
-646.5737

U
HF
/DZ*
//HF
/DZ*
-
-380.5145
-410.3297
-414.0054
-418.0741

TU
HF
/DZ*
//HF
/DZ*
-
-703.1197
-732.9202
-736.5956
-740.6630

L…MCl3 complexes

A
HF
/DZ*
//HF
/DZ*
-
-
-1696.0005
-1699.7192
-1703.8317

TA
HF
/DZ*
//HF
/DZ*
-
-
-2018.5910
-2022.3068
-2026.4171

U
HF
/DZ*
//HF
/DZ*
-
-
-1790.0739
-1793.7927
-1797.9053

TU
HF
/DZ*
//HF
/DZ*
-
-
-2112.6609
-2116.3777
-2120.4883

A
DFT
/DZ*
//DFT
/DZ*
-
-
-
-1704.0973
-

TA
DFT
/DZ*
//DFT
/DZ*
-
-
-
-2027.0117
-

U
DFT
/DZ*
//DFT
/DZ*
-
-
-
-1798.7720
-

TU
DFT
/DZ*
//DFT
/DZ*
-
-
-
-2121.6873
-

L2MCl3 complexes 

A
HF
/DZ*
//HF
/DZ*
-
-
-19821239
-1985.8431
-1989.9548

TA
HF
/DZ*
//HF
/DZ*
-
-
-2627.3052
-2631.0202
-2635.1277

U
HF
/DZ*
//HF
/DZ*
-
-
-2170.2682
-2173.9868
-2178.0980

TU
HF
/DZ*
//HF
/DZ*
-
-
-2815.4434
-2819.1590
-2823.2670

Table S1 : Total energies (a.u.) of the systems

