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DySc,N@Cgo(CF,)”
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1. Cartesian coordinates of the two conformers of DySc,N@ Cgo(CF,)

2. The effect of SOC-Cl space on the relative energy of the lowest Kramers doublets (Table S1).

3. CASSCF vs XMCQDPT2 predictions on the relative energy of the lowest Kramers doublets (Table
S2).

4. A survey of the relative energy estimates for some types of electronic states in DySc,N@ Cgo(CF,)

(Table S3).



Optimized cartesian coordinates of conformer 1 of DySc,N@ Cgo(CF,)
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Optimized cartesian coordinates of conformer 2 of DySc,N@ Cgo(CF,)
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Dy
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-0.409846893
0.546103994
0.172402410
1.313767736
1.128964878
2.099449547
1.692947457
2.533288384
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-1.173215992
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1.939172377
1.661213369
-0.582180680
-1.155499049
-2.341756970
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0.794573043
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2.333102551
2.322620696
3.059031765
2.662515178
1.441986590
0.718089795
-0.715632393
-1.438448390
-2.659894435
-3.056316330
-2.318559254
-2.329906852
-1.216928408
0.002230339
0.002987357
1.185208435
0.714594212
-0.709787789
-1.179839408
1.745392588
-1.747330122
-0.000901261
0.003319906
-1.093226219
1.101045882
0.001174991



Table S1. Relative energy (in cm™) of the lowest Kramers doublets in DySc,N@ CgyCF,

(conformer 1) depending on the selection of states for the SOC-CI computation.

Kramers doublet Sextet states Sextet + quartet Sextet + Sextet + quartet
only states octet states + octet states

1 0 0 0 0

2 413 411 418 411

3 709 707 715 707

4 932 929 938 929

5 1090 1088 1097 1088

6 1210 1207 1218 1207

7 1293 1285 1301 1285

8 1386 1377 1396 1378



Table S2. XMCQDPT2 vs CASSCF relative energy (cm™) of the lowest Kramers doublets in the two

conformers of DySc,N@CgoCF,, M value, and spin magnetization angles with respect to the Dy-N bond.

Kramers

doublet

O N o U b~ W N

CASSCF

411
707
929
1088
1207
1285
1378

Sc-CF, conformer

XMCQDPT2

493
839
1091
1270
1405
1500
1604

Ms

2.25
1.53
1.20
0.86
0.98
0.15
1.02
2.29

Angle,
deg.
7.4
9.6
9.2
5.7
8.0
31.7
18.2
12.9

CASSCF

0
255
503
706
845
928
991

1006

Dy-CF, conformer

XMCQDPT2

315
606
844
1003
1094
1156
1196

Ms

241
1.62
1.48
1.12
0.98
0.97
1.64
1.96

Angle,
deg.
0.3
2.2
1.2
35
8.8
36.4
44.7
42.8



Table S3. A survey of the relative energy estimates (w.r.t. the ground state) for some types of electronic

states in DySc,N@Cgo(CF,) (see the main text for more detail)

Type of the state Relative energy
4f° sextet states of Dy3* and the ground state of the fullerene subunit 0-4eV
4f% quartet states of Dy3* and the ground state of the fullerene subunit from ca. 3.0 eV
4f85d! states of Dy3* from ca. 4.3 eV
Lowest excitations in the fullerene subunit fromca. 1.5 eV
Excitations from the fullerene subunit into the 4f-shell (4f1°) fromca. 4 eV

Excitations from the 4f-shell into the fullerene subunit (4f8) above 5 eV



