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Table S1 Summary of electronic ground state, metal valence state, metal position and
the nearest metal-cage distances (M-C; A) of all actinide mono-EMFs obtained by
using different experimental/theoretical methods. The major metal site from single-
crystal X-ray diffraction (XRD) is given if disordered.

Ground Metal Metal

Species Method . M-C Ref.
state valence position

XRD sumanene 2.39 1

MO06-2X singlet +4 sumanene 2.46 2

B3LYP singlet +4 sumanene 2.48 3

Th@T(2)-Cse . :

MO06-2X singlet +4 sumanene 2.47 this work
PBEO singlet +4 sumanene 2.46 this work
PBE singlet +4 sumanene 2.48 this work

XRD PA 2.36 4

B3LYP singlet +4 PA 2.50 3
Th@C,(17418)-C7s  M06-2X singlet +4 PA 2.46 this work
PBEO singlet +4 PA 2.46 this work
PBE singlet +4 PA 2.49 this work

XRD [6,6] bond 2.33 5

PBEO singlet +4 [6,6] bond 2.42 5
Th@Ds(6)-Cgg MO06-2X singlet +4 [6,6] bond 2.39 this work
PBEO singlet +4 [6,6] bond 2.39 this work
PBE singlet +4 [6,6] bond 2.41 this work

XRD PA 2.37 6

PBE singlet +4 PA 2.50 6
Th@C(28324)-Cgy M06-2X singlet +4 PA 2.46 this work
PBEO singlet +4 PA 2.46 this work
PBE singlet +4 PA 2.48 this work

XRD hexagon 2.31 7

PBE singlet +4 hexagon 2.46 7

Th@Cx(5)-Csz . .

M06-2X singlet +4 hexagon 243 this work
PBEO singlet +4 hexagon 2.44 this work
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PBE singlet +4 hexagon 2.46 this work
XRD phenalene 2.34 8
BP86 singlet +4 phenalene 8
BLYP singlet +4 phenalene 2.37 9
Th@C5,(8)-Cs2 . .
M06-2X singlet +4 phenalene 2.36 this work
PBEO singlet +4 phenalene 2.36 this work
PBE singlet +4 phenalene 2.38 this work
XRD phenalene 2.35 7
PBE singlet +4 phenalene 2.39 7
Th@C,,(9)-Cs, M06-2X singlet +4 phenalene 2.36 this work
PBEO singlet +4 phenalene 2.36 this work
PBE singlet +4 phenalene 2.38 this work
XRD sumanene 2.36 10
PBEO singlet +4 sumanene 2.46 10
Th@C5(8)-Cg4 M06-2X singlet +4 sumanene 243 this work
PBEO singlet +4 sumanene 2.44 this work
PBE singlet +4 sumanene 2.46 this work
XRD sumanene 2.27 10
PBEO singlet +4 sumanene 2.46 10
Th@Cy(15)-Cgq M06-2X singlet +4 sumanene 243 this work
PBEO singlet +4 sumanene 2.44 this work
PBE singlet +4 sumanene 2.46 this work
XRD sumanene 2.33 11
BP86 singlet +4 sumanene 2.49 11
Th@C1(11)-Cgs MO06-2X singlet +4 sumanene 2.44 this work
PBEO singlet +4 sumanene 245 this work
PBE singlet +4 sumanene 2.47 this work
XRD sumanene 2.35 12
PBEO singlet +4 sumanene 2.47 12
Th@C5(14)-Cse M06-2X singlet +4 sumanene 245 this work
PBEO singlet +4 sumanene 245 this work
PBE singlet +4 sumanene 2.47 this work
XRD sumanene 2.40 12
PBEO singlet +4 sumanene 2.46 12
Th@C5(18)-Cse MO06-2X singlet +4 sumanene 2.43 this work
PBEO singlet +4 sumanene 2.44 this work
PBE singlet +4 sumanene 2.47 this work
XRD [6,6] bond 2.33 13
BP86 triplet +4 [6,6] bond 2.39 13,14
U@D;4-Cra . .
M06-2X triplet +3 [6,6] bond 2.45 this work
PBEO triplet +4 [6,6] bond 2.38 this work
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PBE triplet +4 [6,6] bond 2.38 this work
XRD PA 2.29 6
PBE triplet +4 PA 241 6
U@C;(17418)-Cr MO06-2X triplet +3 PA 2.47 this work
PBEO triplet +3 PA 2.44 this work
PBE triplet +4 PA 2.42 this work
XRD PA 2.27 6
PBE triplet +4 PA 2.42 6
BP86 triplet +4 PA 243 14
U@C(28324)-Cgy . )
M06-2X triplet +4 PA 2.39 this work
PBEO triplet +4 PA 2.40 this work
PBE triplet +4 PA 2.42 this work
XRD sumanene 2.38 15
PBE triplet +4 sumanene 2.40 15
U@Cy(4)-Cg, M06-2X triplet +3 sumanene 2.45 this work
PBEO triplet +4 sumanene 2.41 this work
PBE triplet +4 sumanene 2.42 this work
XRD [5,6] bond 2.24 13
BP86 triplet +4 [5,6] bond 13
U@Cy(5)-Cq M06-2X triplet +3 [5,6] bond 245 this work
PBEO triplet +3 [5,6] bond 2.42 this work
PBE triplet +4 [5,6] bond 243 this work
XRD phenalene 2.39 16
M06-2X triplet +3 phenalene 2.39 this work
U@C(6)-Cs, , , phenalene/ _
PBEO triplet/quintet ~ +3/43 2.38/2.39  this work
phenalene
PBE triplet +3 phenalene 2.35 this work
XRD hexagon 2.41 13
BP86 triplet +3 hexagon 13
BLYP triplet +3 hexagon 243 9
U@C5,(9)-Cy, M06-2X triplet +3 hexagon 2.39 this work
. . hexagon/ )
PBEO triplet/quintet ~ +3/+3 2.38/2.40 this work
hexagon
PBE triplet +3 hexagon 2.37 this work
XRD sumanene 2.28 16
M06-2X triplet +3 sumanene 2.44 this work
U@Cx(8)-Csq . .
PBEO triplet +4 sumanene 2.40 this work
PBE triplet +4 sumanene 2.41 this work
XRD sumanene 2.32 16
U@Ci(15)-Cqgq MO06-2X triplet +3 sumanene 243 this work
PBEO triplet +4 sumanene 2.40 this work
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PBE triplet +4 sumanene 2.41 this work
XRD hexagon 2.20 17
M06-2X quintet +3 hexagon 2.41 this work
U@D,(21)-C hexagon/
@Dy(21)-Cus PBEO triplet/quintet  +3/+3 rag 2.40/2.40  this work
hexagon
PBE triplet +3 hexagon 2.38 this work
XRD sumanene 2.31 17
. . sumanene/ )
MO06-2X  triplet/quintet +3/43 2.41/2.48  this work
U@C(11)-Cgs sumanene
PBEO triplet +4 sumanene 2.41 this work
PBE triplet +4 sumanene 2.42 this work
XRD sumanene 2.28 16
M06-2X triplet +3 sumanene 2.35 this work
U@C1(12)-Cy . .
PBEO triplet +3 sumanene 243 this work
PBE triplet +4 sumanene 2.42 this work
XRD hexagon 2.21 17
M06-2X triplet +3 hexagon 2.41 this work
U@Ci(15)-Cgs . .
PBEO triplet +3 hexagon 2.40 this work
PBE triplet +4 hexagon 2.38 this work

Table S2 Relative energies (AE, kcal/mol) of all actinide mono-EMFs with different
spin multiplicities (M) at different theoretical levels.

Species M M06-2X PBE( PBE
1 0.0 0.0 0.0
Th@T«(2)-Cre
3 17.0 13.0 10.5
1 0.0 0.0 0.0
Th@C;(17418)-Crs
3 20.3 23.9 19.8
1 0.0 0.0 0.0
Th@Ds;(6)-Cso
3 15.7 12.0 10.4
1 0.0 0.0 0.0
Th@C,(28324)-Cgo
3 322 27.1 23.2
1 0.0 0.0 0.0
Th@Cx(5)-Csz
3 13.9 10.7 9.2
1 0.0 0.0 0.0
Th@C5,(8)-Cso
3 12.4 25.7 21.9
1 0.0 0.0 0.0
Th@C>(9)-Csz
3 223 18.2 14.7
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1 0.0 0.0 0.0
Th@Cx(8)-Cs4
3 23.8 20.0 17.8
1 0.0 0.0 0.0
Th@C,(15)-Css
3 16.4 12.6 10.5
1 0.0 0.0 0.0
Th@C(11)-Cse
3 26.0 22.2 194
1 0.0 0.0 0.0
Th@C,(14)-Cge
3 17.1 13.7 11.8
1 0.0 0.0 0.0
Th@Cy(18)-Css
3 24.7 20.7 18.1
3 0.0 0.0 0.0
U@D;-Cra
5 1.9 5.0 9.0
3 0.0 0.0 0.0
U@C,(17418)-Cye
5 2.7 1.8 7.1
3 0.0 0.0 0.0
U@C,(28324)-Cso
5 4.1 4.5 12.3
3 0.0 0.0 0.0
U@Cy(4)-Cso
5 8.5 3.1 9.2
3 0.0 0.0 0.0
U@Cy(5)-Cs>
5 34 4.1 7.6
3 0.0 0.1 0.0
U@C(6)-Cs>
5 1.3 0.0 1.2
3 0.0 0.2 0.0
U@C>,(9)-Cs
5 33 0.0 2.8
3 0.0 0.0 0.0
U@C(8)-Css
5 2.1 7.1 12.1
3 0.0 0.0 0.0
U@C,(15)-Css
5 5.3 6.3 11.3
3 9.0 0.0 0.0
U@Dy(21)-Cs4
5 0.0 0.5 4.1
3 0.1 0.0 0.0
U@Ci(11)-Cge
5 0.0 7.2 11.7
U@C,(12)-Cse 3 0.0 0.0 0.0




5 6.0 5.0 8.1

3 0.0 0.0 0.0
U@C(15)-Css
3.0 1.9 9.1

Table S3 Computed and experimental first redox potentials (V vs. Fc/Fc*) and
electrochemical bandgaps of all 13 U-based mono-EMFs. The COSMO model was
used to consider the solvent effect.

Species Method (0-DCB) “F, redf, AE,,, Ref.
Exp. 0.01 -1.05 1.06 13
U@D3h'c74 .
M06-2X -0.13 -0.81 0.68 this work
Exp. 014  -072 0.6 6
U@C,(17418)-Cre _
M06-2X 0.17 -0.86 1.03 this work
Exp. 028  -057 085 6
U@C,(28324)-Cso _
MO06-2X 0.11  -0.86 097 this work
Exp. N/A N/A N/A 15
U@Cs(4)'C82 .
M06-2X -0.01 -0.95 0.94 this work
Exp. 0.11 -0.67 0.78 13
U@Cx(5)-Cs2 .
M06-2X -0.09 -0.81 0.72 this work
Exp. 0.04 -0.41 0.45 16
U@Cs(6)'C82 .
MO06-2X 0.16 -031 047  this work
Exp. 0.10 -0.43 0.53 13
U@C2(9)-Cs, .
MO06-2X 0.17  -0.69  0.86 this work
Exp. 0.08 -0.75 0.83 16
U@CZ(S)'C84 .
MO06-2X 005  -098  1.03 this work
Exp. 0.12 -0.71 0.83 16
U@Ci(15)-Csq .
M06-2X 0.02 -0.57 0.59 this work
Exp. 0.07 -0.68 0.75 17
U@Dy(21)-Csqy .
M06-2X 004 060  0.64 this work
Exp. 0.18 -0.69 0.87 17
U@Ci(11)-Css .
MO06-2X 004  -059  0.63 this work
Exp. 0.08 -0.78 0.86 16
U@C1(12)-Css .
MO06-2X 0.02  -076  0.74 this work
Exp. 0.24 -0.60 0.84 17
U@Ci(15)-Css .
M06-2X 0.29 -0.52 0.81 this work

Table S4 Encapsulation energies (E., kcal/mol) of all actinide mono-EMFs.

Species E, Species E,

Th@T(2)-Crs 256.2 U@D+-Cra 151.5

S6



Th@C,(17418)-Cg

Th@C1(28324)-Cqg

Th@DSh(6)'C80

Th@C»(5)-Cs
Th@C3,(8)-Csz
Th@C2(9)-Csz
Th@C»(8)-Csy
Th@C,(15)-Csa
Th@C,(11)-Csg
Th@C»(14)-Cs
Th@Cs(18)-C

264.0
257.5
272.4
231.3
270.1
255.5
239.5
224.1
239.4
248.2
236.3

U@C(17418)-Cy
U@C1(28324)-Cgy

U@Ci(4)-Csa

U@Cx(5)-Cs

U@Cy(6)-Csa

U@C,(9)-Cs,
U@Cs(8)-Cyy

U@C,(15)-Css
U@D»(21)-Css
U@Ci(11)-Csg
U@C1(12)-Css
U@C,(15)-Css

172.6
177.6
140.5
142.4
162.9
176.7
148.4
133.7
150.5
144.8
147.0
151.1

Table S5 Calculated metal charges (CM5) of all actinide mono-EMFs at different
theoretical levels.

Species M06-2X PBE0 PBE Species M06-2X PBE0 PBE
Th@TA2)-Crs +1.61  +1.56 +1.44 U@D;-Cyy +1.29  +1.33  +1.26
Th@C,(17418)-C;¢  +1.61  +1.56 +1.45 U@C,(17418)-C;s  +1.29  +1.33  +1.29
Th@Ds,(6)-Csgo +1.63  +1.57 +1.46 U@C(28324)-Cgy +1.46  +1.41 +1.30
Th@C;(28324)-Cgo  +1.60  +1.55 +1.44 U@Cy(4)-Cgp +1.33  +1.40 +1.28
Th@C,(5)-Cs, +1.60  +1.55 +1.43 U@Cy(5)-Cq +1.30  +1.31 +1.28
Th@C3,(8)-Cso +1.60  +1.55 +1.44 U@Cy(6)-Cs, +1.24 +1.21 +1.20
Th@C,(9)-Cs, +1.59  +1.54 +1.42 U@C,,(9)-Cs +1.24  +1.22 +1.22
Th@Cx(8)-Csa +1.59  +1.54 +1.42 U@Cy(8)-Cgq +1.29  +1.33  +1.27
Th@C(15)-Cgqy +1.58  +1.53 +1.42  U@C(15)-Cgy +1.32  +1.34  +1.27
Th@C(11)-Cgs +1.59  +1.54 +1.43  U@D,(21)-Cgy +1.23  +1.23 +1.23
Th@C,(14)-Cgs +1.60  +1.55 +1.43  U@C(11)-Cgs +1.43  +1.35 +1.26
Th@C5(18)-Cgs +1.59  +1.54 +1.42  U@C(12)-Cg +1.27  +1.29 +1.27
U@Ci(15)-Cgs +1.26  +1.25 +1.23

Table S6 Spin population values of all U-based mono-EMFs.

Species Spin population
U@Ds;-Cra 3.00
U@C(17418)-Cy 3.02
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U@C1(28324)-Cso 2.44

U@Cy(4)-Cs, 2.88
U@Cy(5)-Cqp 2.99
U@Cy(6)-Cs, 3.14
U@C5,(9)-Csy 3.14
U@Cy(8)-Cgy 2.99
U@Cy(15)-Cgq 2.92
U@D,(21)-Cgy 3.17
U@C(11)-Cg 3.15
U@C(12)-Cg 3.05
U@Cy(15)-Cge 3.05

D
@ 0.8
Th@T(2)-Crg Th@D;,(6)-Cg Th@C;(28324)-C,, Th@C,(5)-Cs;
°I°
Q70 % &v ©
© © S g
°
00 'p°
Th@C;,(8)-Cs; Th@C4(15)-Ceq Th@C1(11)-Cee
Th@C,(14)-Cq U@C,(17418)-C U@cC,(28324)-Cy,
o&% 00,
o" @ 3 °
©
@0° C.L-
U@C,(4)-Cq2 U@C,;.(9)-Cs U@C,(8)-Cqs 0.0

%%

Felléd

00" | @@ o8¢

U@C(15)-Ceq U@D,(21)-Cqs U@C4(11)-Cee U@C;(12)-Cys U@C(15)-Ces

Fig. S1 LOL plots on a plane containing metal atom for all actinide mono-EMFs.

Table S7 IQA interaction energy (Vi kcal/mol), coulombic energy (V¢, kcal/mol),
and interatomic exchange-correlation (Vxc, kcal/mol) components between metal and
the nearest neighbor carbon atoms in actinide mono-EMFs.

Species ViML,C)  Ve(M,C)  Vxc(M,C) Species ViM,C)  Ve(M,C)  Vxc(M,C)

Th@TA2)-Cs6 -86.0 -48.4 -37.6 U@Ds3;-Cry -75.8 -39.7 -36.1
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Th@C(17418)-
Crs

Th@Ds;-Cso

Th@C(28324)-
Cgo

Th@C5(5)-Cs,

Th@C3,(8)-Cs2

Th@C>,(9)-Cs2

Th@C5(8)-Css

Th@Cy(15)-Cy

Th@C,(11)-Cgs

Th@C,(14)-Css

Th@C3(18)-Css

-79.9

-97.3

-87.1

-87.9

-90.9

-94.8

-96.5

-92.7

-86.5

-86.9

-95.8

442

-51.5

-49.2

-47.7

-43.6

-45.9

-53.8

-51.2

-47.5

-48.1

-53.2

-35.7

-45.8

-37.9

-40.2

-47.3

-48.9

-42.7

-41.4

-39.0

-38.8

-42.6

U@C,(17418)-
Cs
U@C)(28324)-
Cso

U@Ci(4)-Cs,

U@C5(5)-Cs,

U@C(6)-Cs,

U@C2(9)-Cs,

U@C5(8)-Cys

U@C(15)-Cgy

U@Dy(21)-Cgy

U@C,(11)-Css

U@C(12)-Css

U@C(15)-Css

-64.6

-80.2

-72.6

-72.0

-67.8

-74.2

-79.0

-77.1

-75.0

-75.5

-69.3

-79.0

-31.8

-37.2

-34.8

-35.2

-28.0

-41.3

-39.5

-36.9

-35.8

-34.3

-34.8

-37.3

-32.8

-43.0

-37.8

-36.8

-39.8

-32.9

-39.5

-40.2

-39.2

-41.2

-34.6

-41.7

The

Th@T42)-Cye
Fig. S2 Orbital interaction diagrams based on metal cation and cage anion of

-
-

Te(2)-Cre*
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Th@T«2)-Cs. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown.

-

HOMO: 1)6.0% (24.3%

The Th@C,(17418)-C,s  C,(17418)-C,*+

Fig. S3 Orbital interaction diagrams based on metal cation and cage anion of
Th@C,(17418)-Cy. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown.

=30 -

6d— -

5f—

Thé+ Th@C,(28324)-C5, C,(28324)-Cy*

Fig. S4 Orbital interaction diagrams based on metal cation and cage anion of
Th@C,(28324)-Cg,. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown.
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10 4
Th i
57_00/2_ ,:’/=
0 b ’4”:’,”
N 8.2%
-10 ,"’
-20 - ,’l
/3.9%
HOMO: 15.6%
-30 4 5¢ /
Tha* Th@C,(5)-Csg, C2(5)-Cg*

Fig. S5 Orbital interaction diagrams based on metal cation and cage anion of
Th@C,(5)-Cg,. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown.

-20 - l’ ,. bt ’
,/4.0% el
HOMO: (D4.6%
-30 4 5¢ ’
Th4 Th@C3V(8)-C32 Csv(s)'csz4'

Fig. S6 Orbital interaction diagrams based on metal cation and cage anion of
Th@C;,(8)-Cg,. For clarity, only the occupied molecular orbitals with significant
Si1



overlaps between metal and cage are shown.

-10 4

-20 A

Th# Th@C,,(9)-Cs. C2/(9)-Cq2*

Fig. S7 Orbital interaction diagrams based on metal cation and cage anion of
Th@C,,(9)-Cs,. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown.

E, eVA
10 -

-10 =

-20 -

-30 <

Thé+ Th@C,(8)-Cg,4 C(8)-Cgs*
Fig. S8 Orbital interaction diagrams based on metal cation and cage anion of
Th@C,(8)-Cgy. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown.
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E, eVA
101
0 39.5%
L~ 20.6%
10 -

-20

-30 ;
5f—

overlaps between metal and cage are shown.

HOMO: @8.1% 25.1%

Cs(15)-Cea*

Tha Th@C.(15)-Csg,
Fig. S9 Orbital interaction diagrams based on metal cation and cage anion of
Th@Cy(15)-Cg4. For clarity, only the occupied molecular orbitals with significant

HOMO: @7.4%

Ci(11)-Cge*

Th# Th@C,(11)-Cge
Fig. S10 Orbital interaction diagrams based on metal cation and cage

anion of
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Th@C;(11)-Cgs. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown.

10 4

-
3

Th4+ Th@C,(14)-Cgg C5(14)-Cqe*

Fig. S11 Orbital interaction diagrams based on metal cation and cage anion of
Th@C,(14)-Cge. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown.

Tha+ Th@C;(18)-Cgg C;(18)-Cge*
Fig. S12 Orbital interaction diagrams based on metal cation and cage anion of
Th@C5(18)-Cge. For clarity, only the occupied molecular orbitals with significant
S14



overlaps between metal and cage are shown.

-20 4

-30 4

-40 !
5f ——
a-Us3+ a-U@D;,-Cr4 0-D3,-C74%

Fig. S13 Orbital interaction diagrams based on metal cation and cage anion of
U@D;,-C74. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown with other orbitals and electrons omitted.

66.4%, .-~

- -

-20 -
.30 - :’lfl 1%
40 -
5/
a-U@C,(17418)  a-C,(17418)
-C763-

a-U3*
'C'.'s

Fig. S14 Orbital interaction diagrams based on metal cation and cage anion of
S15

U@C,(17418)-Cs. For clarity, only the occupied molecular orbitals with significant



overlaps between metal and cage are shown with other orbitals and electrons omitted.

a-U@C,(28324) a-C,(28324)

a-Us+
-Cgo -Cgo*

Fig. S15 Orbital interaction diagrams based on metal cation and cage anion of
U@C,(28324)-Cg. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown with other orbitals and electrons omitted.

B-HOMO: 05.3% 24.6%

B-U B-U@C,(4)-Ce. B-Cs(4)-Cg*
Fig. S16 Orbital interaction diagrams based on metal cation and cage anion of
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U@Cy(4)-Cg,. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown with other orbitals and electrons omitted.

a-Us+ a-U@C,(5)-Cs, a-C,(5)-Cgr*
Fig. S17 Orbital interaction diagrams based on metal cation and cage anion of
U@C5(5)-Cg,. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown with other orbitals and electrons omitted.

a-U¥*  a-U@C.(6)-Cs, 0a-C,(6)-Cgz*
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Fig. S18 Orbital interaction diagrams based on metal cation and cage anion of
U@Cy(6)-Cg,. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown with other orbitals and electrons omitted.

a-U3 a-U@C,,(9)-Cs; a-C,(9)-Ceg*
Fig. S19 Orbital interaction diagrams based on metal cation and cage anion of
U@(C5,(9)-Cg,. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown with other orbitals and electrons omitted.

a-Us+ a-U@C,(8)-Cqs 0-C,(8)-Cys®
Fig. S20 Orbital interaction diagrams based on metal cation and cage anion of
U@C5(8)-Cgy. For clarity, only the occupied molecular orbitals with significant
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overlaps between metal and cage are shown with other orbitals and electrons omitted.

E, eVA

-10 -

-20 4

a-HOMO-1: @3.6% 23.4%

-30

a-U¥*  a-U@D,(21)-Css  0-Dy(21)-Cas®

Fig. S21 Orbital interaction diagrams based on metal cation and cage anion of
U@D»(21)-Cg4. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown with other orbitals and electrons omitted.

30 4 5f—1—‘

a-U3+ a-U@C4(11)-Cyg a-C,(11)-Cgg*
Fig. S22 Orbital interaction diagrams based on metal cation and cage anion of
U@C,(11)-Cgs. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown with other orbitals and electrons omitted.
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a-HOMO-1: 05.1%

-30 5f J

a-U*  a-U@C,(12)-Cgq 0-C;(12)-Ceg®

Fig. S23 Orbital interaction diagrams based on metal cation and cage anion of
U@C,(12)-Cgs. For clarity, only the occupied molecular orbitals with significant
overlaps between metal and cage are shown with other orbitals and electrons omitted.

P
-

80.3%-" -——

-
-

-
- -
- -
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Fig. S24 Orbital interaction diagrams based on metal cation and cage anion of
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overlaps between metal and cage are shown with other orbitals and electrons omitted.
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