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Molecular Geometries

Table S1: Comparison of the functional dependence of computed U-C and U-B bond distances
in A for the UM% complex with respect to experiment. !

| U-C | U-B |
Expt.1 2.932 | 2.568
PBE 2.826 | 2.512
PBEO 2.903 | 2.525
PBEO-D3 2.880 | 2.522
TPSS 2.837 | 2.521
TPSSh 2.869 | 2.526
TPSSh-D3 | 2.835 | 2.518
MO6 3.024 | 2.556
0.5
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Figure S1: Comparison of the functional dependence of computed U-C and U-B bond distances
in A for the geometries of the UM¢ complex with respect to experiment. !

S6



1.21 CASPT2 —e— PBEO
1.0-
0.8
0.61
0.4
0.2
0.0

AE (kcal/mol)

—0.2 1

2.80 2.85 2.90 2.95 3.00
Average U—C Distances (A)

Figure S2: Potential energy surface in kcal/mol of the UM® complex, computed with PBEO and
CASPT?2, along the average U—C bond distance. The relative energy (AE) is given with reference
to the energy on the PBEO optimized geometry computed with each of the methods.
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Topology Analysis

To understand the chemical bonding between uranium and arene moieties, we used the quantum
theory of atoms in molecules (QTAIM) developed by Bader.? According to this theory, a chemical
bond exists if there is a line of locally maximum electron density that links two neighboring atoms
and a bond critical point (BCP) is identified. A BCP is defined as a minimum in the density along
the locally maximal line. At a BCP, the gradient of the electron density (Vp) is zero, and the
Laplacian (V?p) has either a net positive or net negative value. In the most clear cases, a positive
Laplacian means a local depletion of charge, consistent with an ionic bond. On the other hand,
a negative Laplacian indicates a local concentration of charge, which is a strong indication of a
covalent bond. However, if the Laplacian is slightly positive, the total electronic energy density,
E(r), which is the sum total of the kinetic and potential energy densities at the BCP, can be used
to further classify the bond.? In a perfectly covalent bond, both the V2p and E(r) are negative. A
positive V?p and a negative E(r) indicates a dative bond, a zero or close to zero E(r) indicates a
metallic bond, and a positive E(r) indicates either an ionic or van der Waals bond. In all the systems
we find positive V?p and negative E(r) supporting the assignment of uranium-arene bonds as dative
bonds.

We also report the delocalisation indices (6) between the uranium and carbon atoms (Table S5
and S7) using the basin analysis approach as implemented in the Multiwfn 3.8 program.* This

metric has been used in actinide chemistry to support the presence of degeneracy-driven covalency.
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Table S2: The average topological properties of U-C bonds computed at the bond critical points
(BCPs). All values are expressed in atomic units.

Acronym | p [ Vp |G [V [E@ |
Ub” 0.0327 | 0.0835 | 0.0238 | -0.0269 | -0.0030
(O 0.0323 | 0.0827 | 0.0236 | -0.0266 | -0.0029
UMes 0.0313 | 0.0792 | 0.0226 | -0.0255 | -0.0028
Ubs 0.0332 | 0.0815 | 0.0236 | -0.0268 | -0.0032
U'Prs 0.0315 | 0.0795 | 0.0226 | -0.0255 | -0.0028
U'Bus 0.0292 | 0.0776 | 0.0215 | -0.0236 | -0.0021
UPhs 0.0313 | 0.0769 | 0.0221 | -0.0249 | -0.0028
UMeo 0.0300 | 0.0744 | 0.0212 | -0.0238 | -0.0026
UTriPhen=T"1°0 0321 | 0.0865 | 0.0243 | -0.0270 | -0.0027
[U(COT),] | 0.0474 | 0.113 | 0.0359 | -0.0434 | -0.0075

Table S3: The average topological properties of U-~B bonds of the UM complex, computed at the
bond critical points (BCPs). All values are expressed in atomic units.

Average U-B | p Vo | G(r) V(r) E(r)
Distance (A)
| 2.525 [ 0.0543 | 0.128 | 0.0451 | -0.0582 | -0.0132 |

Table S4: The PBEO-D3 average U—C distance of the UTPrn=C complex together with the average
topological properties of the U-C bonds computed at the bond critical points (BCPs). All values
are expressed in atomic units.

Average U-C | p Vep G(r) V(r) E(r)
Distance (A)
| 3.009 [ 0.0228 | 0.0636 | 0.0167 | -0.0175 | -0.0008 |

Table S5: Delocalization indices (6) between the uranium and arene carbon atoms of all the U?""®
complexes.

Complex (A) [ U-CI |U-C2 |U-C3 [U-C4 |U-C5 | U-C6 | Average

UMee 0.1575 | 0.1594 | 0.1529 | 0.1632 | 0.1519 | 0.1598 | 0.15745
Ubz 0.1924 | 0.1923 | 0.1951 | 0.1901 | 0.1953 | 0.1967 | 0.19365
[V 0.2012 | 0.1890 | 0.1656 | 0.1930 | 0.1976 | 0.1870 | 0.18890
UMes 0.1697 | 0.1845 | 0.1711 | 0.1855 | 0.1705 | 0.1865 | 0.17796
Uks 0.1724 | 0.1844 | 0.1726 | 0.1885 | 0.1742 | 0.1864 | 0.17975
U 0.1677 | 0.1772 | 0.1664 | 0.1830 | 0.1647 | 0.1795 | 0.17308
Uthus 0.1503 | 0.1590 | 0.1697 | 0.1730 | 0.1401 | 0.1646 | 0.15945
UPhs 0.1680 | 0.1799 | 0.1596 | 0.1828 | 0.1592 | 0.1771 | 0.17110
yTriPhen—T 0.1884 | 0.1778 | 0.2050 | 0.1352 | 0.1315 | 0.2118 | 0.17495
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Table S6: Delocalization indices (6) between the uranium and boron atoms of all the U*™"¢ com-
plexes.

Complex (A) ‘ U-B1 ‘ U-B2 ‘ U-B3 ‘ Average

UMeo 0.1579 | 0.1575 | 0.1577 | 0.15770
Ubz 0.1664 | 0.1608 | 0.1691 | 0.16543
[0 0.1629 | 0.1633 | 0.1628 | 0.16300
UMes 0.1621 | 0.1600 | 0.1612 | 0.16110
UEs 0.1642 | 0.1604 | 0.1577 | 0.16076
U 0.1623 | 0.1585 | 0.1629 | 0.16123
UtBus 0.1610 | 0.1568 | 0.1547 | 0.15750
UPhs 0.1663 | 0.1707 | 0.1561 | 0.16436
U TnPhen=T 0.1653 | 0.1666 | 0.1630 | 0.16496

Table S7: Delocalization indices (6) between uranium and the carbon atoms of the [U(COT);]
complex.

Bonded Atoms | & |

U-C1 0.256
U-C2 0.252
U-C3 0.258
U-C4 0.273
U-C5 0.259
U-C6 0.249
U-C7 0.258
U-C8 0.273
U-C9 0.254
U-C10 0.263
U-Cl11 0.267
U-C12 0.256
U-C13 0.251
U-Cl14 0.262
U-C15 0.268
U-C16 0.256
Average 0.259
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Energy Decomposition Analysis

To further characterize the bonding between the uranium and arene entities, we performed an
energy decomposition analysis (EDA) by considering each complex as two fragments. One frag-
ment corresponds to U(BH,); and the other moiety is the arene. Both fragments are neutral. The
U(BH,); and arene fragments were computed for the quartet and singlet states, respectively. This
allows one to evaluate the interaction energy between the two fragments of a molecule involved
in bonding and to gain insight into the nature and strength of the interaction between the different
fragments of a molecular system and how they contribute to the overall stability or reactivity of the
complex. The interaction energy (AEy,) is the sum total of the attractive and repulsive energies.

When a calculation is performed without a dispersion correction, the following equation is used.

AEInt = AEPauli + A\]Elstat + AEOrb (1)

The attractive terms have a negative sign and contain the electrostatic (AVg,) and orbital-
lic (AEqy) energies, whereas the repulsive interaction solely consist of the Pauli repulsion energy
(AEp,y;) and are positive values. A negative value AEy,, supports dominance of the attractive inter-
actions, thereby a stable chemical bond between the two fragments. In other words, the magnitude
of the AEj, corresponds to the energy required to dissociate the molecule into the two fragments
(without including relaxation energy associated with geometric changes). Hence, the more nega-
tive the AEy, value, the stronger the bonding between the two fragements. The interaction energies
obtained by EDA for all of the complexes are summarized in Table S8.

Although we observed that the inclusion of the dispersion correction leads to U-C carbon dis-
tances with a larger difference from experiment in UM, it plays a significant role in evaluating
the interaction energy in the energy decomposition analysis. In addition to electrostatic and or-
bitallic energies, the dispersion interaction acts as an additional attractive energy. In the presence
of dispersion, the expression for the interaction energy can be decomposed using the following

expression with the specific values for the complexes studied herein reported in Table S9.
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AEry; = AEpui + AVEigat + AEom + AEDisp ()

Table S8: Energy decomposition analysis of the uranium-arene complexes. All energies are re-
ported in kcal/mol. The percent contribution of electrostatic and orbitallic interactions to the total
attractive interaction energy is given in the parentheses.

| Complex | AEm | AEpai | AVt | AEop, |
UMes -39.6 | 77.2 -56.4 (48.3%) | -60.4 (51.7%)
Uk -34.6 | 78.8 -48.5 (42.7%) | -64.9 (57.2%)
[ -36.1 | 78.9 -50.5 (43.9%) | -64.5 (56.1%)
UMes -38.3 | 78.9 -53.8 (45.9%) | -63.4 (54.1%)
UES -38.0 | 83.3 -55.4 (45.6%) | -65.9 (54.3%)
U'Prs -38.9 | 81.9 -56.2 (46.5%) | -64.6 (53.5%)
U'Bws -38.6 | 78.5 -54.6 (46.6%) | -62.5 (53.3%)
Uths -353 | 779 -47.4 (42.1%) | -65.8 (58.1%)
UTriPhen-T 1 349 | 74.0 -44.8 (41.1%) | -64.1 (58.8%)
UlnPhen—C 1 222 1 45.6 -26.9 (39.6%) | -40.9 (60.3%)

Table S9: Energy decomposition analysis of the uranium-arene complexes considering the disper-
sion interaction between the two fragments. All energies are reported in kcal/mol. The percent
contribution of electrostatic, orbital, and dispersion interactions to the total attractive interaction

energy is given in the parenthesis.

’ COIIIplCX ‘ AEInt ‘ AEPauli ‘ A\]Elstat. AEOrb. AEDisp.
UMes -48.7 | T17.2 -56.4 (44.8%) | -60.4 (47.9%) | -9.1 (7.2%)
Uk -39.7 | 78.8 -48.5 (40.9%) | -64.9 (54.8%) | -5.1 (4.3%)
U -41.9 | 78.9 -50.5 (41.8%) | -64.5 (53.4%) | -5.8 (4.8%)
UMes -45.5 | 78.9 -53.8 (43.2%) | -63.4 (50.9%) | -7.2 (5.8%)
Ukt -45.3 | 83.3 -55.4 (43.1%) | -65.9 (51.2%) | -7.3 (5.7%)
U -48.1 | 81.9 -56.2 (43.2%) | -64.6 (49.7%) | -9.2 (7.1%)
U'Bus -49.6 | 78.5 -54.6 (42.6%) | -62.5 (48.8%) | -11.0 (8.6%)
Urhs -44.7 | 77.9 -47.4 (38.7%) | -65.8 (53.7%) | -9.4 (7.6%)
yTriPhen=T 142 4 [ 74.0 -44.8 (38.5%) | -64.1 (55.1%) | -7.5 (6.4%)
UlriPhen=C 1371 | 45.6 -26.9 (35.1%) | -40.9 (53.3%) | -8.9 (11.6%)

To assess the impact of dispersion on AEy,, we performed the energy decomposition analy-
sis using the PBEO-D3 functional. We considered the previously computed PBEQ geometries and
divided them into two fragments, U(BH,); and arene, and then calculated the AEy,,. Our compu-

tations show that the magnitudes of AVg, and AEq,, remained the same; however, the presence
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of dispersion contributed attractive energies ranging from approximately 5 to 11 kcal/mol across
the complexes (Table S9) resulting in a AEy, thatw as more negative by that amount. Furthermore,
the presence of this additional attractive energy reduced the percentage contribution of AV, and
AEo., compared to the values observed previously. However, the conclusion regarding the nature

of the bond remains unchanged.
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Figure S3: Frontier orbital energies in kcal/mol of the two fragments and the total complex for (a)
UB2, (b) U™, (c) UM, (d) UM, and (e) UMM,
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Figure S4: The ETS-NOCV deformation density of the U*? with isosurface value of 0.01 a.u., as
recommended in the ADF manual. The associated @ — Ap AE = -10.465 kcal/mol. No surface is
visible at the lower @ — Ap AE or 8 — Ap AE values.

S15



CASSCF Analysis
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Figure S5: CASSCF active natural orbitals with dominant mixing between the metal 5f and the
ligand 7 orbitals (labeled 5f-r,) of the eight complexes are shown. The full active space orbitals
are shown in the Figures S8 to S20. An isovalue of 0.04 a.u is used.
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Table S10: Canonical orbital energies (in a.u.) from the 18 orbital active space calculations.

UMes  [UMes]= HS  [UMes]-, HS [UMes]~, IS [UMes]~, IS
Single Point ~ Optimised  Single Point  Optimised

-0.5508 -0.38 -0.381 -0.3784 -0.3771
-0.3948 -0.2345 -0.2545 -0.2357 -0.2578
-0.3944 -0.2344 -0.2503 -0.2316 -0.2516
-0.0215 0.1351 0.0965 0.0575 -0.0486
-0.02 0.1419 0.1136 0.1311 0.0976
-0.0132 0.1426 0.1233 0.1384 0.1021
0.1174 0.1451 0.1301 0.2231 0.2991
0.1289 0.3455 0.3493 0.2881 0.3034
0.3173 0.3488 0.3959 0.4707 0.4174
0.3227 0.475 0.4669 0.4807 0.4527
0.3559 0.4756 0.4757 0.4974 0.55
0.4332 0.4919 0.4911 0.598 0.6289
0.547 0.5847 0.6227 0.7184 0.7288
0.7047 0.7088 0.6996 0.7625 0.7921
0.8455 0.7251 0.7437 0.8799 0.8779
0.8912 0.7267 0.7662 0.9267 0.9167
0.9712 0.8894 0.8749 0.9394 1.0065
1.0126 0.927 0.8945 1.0543 1.0329

Table S11: Mulliken spin population analysis from CASSCF-(9¢,180) for the high-spin quartet
state of UM¢, and with (10e,180) active space for the high-spin quintet state of [UM®]~, and the
intermediate-spin triplet state of [UM¢s]~,

| Complex | U | Cl e2 | C3 | C4 | C5 | C6 | Dawene |
UMes HS [ 2.9436 | 0.0082 | 0.0066 | 0.0091 | 0.0001 [ 0.0007 | 0.0076 | 0.0323
[UMes]=, HS | 3.0681 | 0.1397 | 0.1029 [ 0.1995 [ 0.1164 | 0.1253 | 0.1770 | 0.8608
[UMes]=, 1S | 2.2110 | -0.0050 | -0.0875 | -0.0154 | -0.0156 | -0.0831 | -0.0079 | -0.2145

Table S12: LoProp charge analysis from CASSCF-(9e,180) for the high-spin quartet state of UM®,
and with (10e,180) active space for the high-spin quintet state of [UM®]~, and the intermediate-
spin triplet state of [UM¢s]~,

| Complex | U | Cl e2 | C3 | C4 | C5 | C6 | Dawene |
UMes HS [ 2.4513 | -0.0213 | -0.0437 | -0.0224 | -0.0389 | -0.0182 | -0.0467 | -0.1912
[UMes]™, HS | 2.4168 | -0.1081 | -0.1177 | -0.1403 | -0.1262 | -0.0998 | -0.1606 | -0.7527
[UMes]=, 1S | 2.5849 | -0.0617 | -0.3086 | -0.0607 | -0.0729 | -0.3115 | -0.0827 | -0.8981
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Table S13: Absolute CASPT2 (9¢,130) and PBEO energies (a.u.) of the ground quartet state of the
UM¢ complex corresponding to the PES of Figure S2.

2.903-0.1 A 2.903-0.05 A 2.903 2.903+0.05 A 2.903+0.1 A

Ecaser2  -28498.603004739  -28498.6037151178  -28498.6034370608 -28498.6028527379  -28498.6017974557
EpgEo -1026.335778250 -1026.336400552 -1026.336608067 -1026.336394729 -1026.335871500

Table S14: Absolute CASPT?2 energies (a.u.) corresponding to the PES of Figure 8a. An Active
space of (9¢,180) was used for evaluating Equaier, and the Equineer, and Eryipiee Were computed using
(10e,180) active space.

UMes HS 11 2 I3 14 [UMe)- HS

EQuartet  -28498.5959714201  -28498.5954916165  -28498.5942204689  -28498.5934098285  -28498.5922961563  -28498.5897423481
EQuinter ~ -28498.6262095252  -28498.6283884740  -28498.6307682094  -28498.6342281971  -28498.6380039561  -28498.6408903173
Eripler ~ -28498.6095694480  -28498.6123310884  -28498.6153750954  -28498.6195880627  -28498.6242876619  -28498.6282542741

Table S15: Absolute CASPT?2 energies (a.u.) corresponding to the PES of Figure 8b. An Active
space of (9¢,180) was used for evaluating Equarie, and the Equineer, and Eryipiee Were computed using
(10e,180) active space.

UMes HS 11 12 I3 4 [UMes)- 1S

EQuartet  -28498.5959740642  -28498.5814977902  -28498.5644018224  -28498.5616196076  -28498.5721129534  -28498.5765255830
EQuintet  -28498.6262029453  -28498.6127091675  -28498.5996640030  -28498.5981476710  -28498.6147633195  -28498.6252653975
Eripler ~ -28498.6095683761  -28498.6032829348  -28498.5951505379  -28498.6017182725  -28498.6216692147  -28498.6363624078
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CASSCEF Active Orbitals of U™ Complexes

Arene = Benzene Q

-

M, (0.03) 115 (0.08) 5f-1r, (0.08)
C=91.6% C=87.5% C=77.4%, U5f=18%
XAOL, % . X9
6d-1r, (0.01) > § 6d-1r, (0.01)
U 6p = 5.3%, 6d =42.33% 5f, (0.1) 5f-m; (0.1) U7s=8.4%7p=8.9%,

5f=4.8% C=261% U5(=927% C=42% US5f=70.8%, C=253% 6d=30.2% C = 35.7%

g B &

5f,(0.9) 5f,(0.9) 5f3(1.0)
U 5f=97% U5f=93.1%, C = 3% U 5f=94.3%
m (1. 96 m, (1. 91) (1. 91
C=92.1%, U 6p=4.6% C=955% C 954%

Figure S8: The CASSCF active natural orbitals of the UB” complex from the (9e, 130) active space.
An isosurface value of 0.04 a.u. was used. Occupation numbers and atomic contributions to the
orbitals are included.
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Arene = Toluene

AN AT
15 (0.08) 5f-1r, (0.09)
C =90.4%, U 5f=2.9% C=84.3%,U5f=7.6%
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6d-11,(0. ' . y
U7s=6 ;/L( 6(;)))= 7 5% 5f,(0.03) 5f-1r, (0.05) 5f, (0.06)
- o = A0 (o U5f=89.5%,C=77% U5(=84.7%,6d=39%, U5f=93.7%, C=26%
6d=29.1%, C = 40.0% ~ 990
C=9.9%
-~ p /le : «*x< e
5f, (0.93) 5f, (0.95) 5f, (0.94)
U 5f=97.9% U 5f=952% U 5f=93.4%, 6d = 2.0%, C = 2.9%

RTA. RFA, RTA,

™, (1.96) ™, (1.92) 5 (1.91)
C=91.8%, U6p=4.3% C=956% C=93.9%

Figure S9: The CASSCF active natural orbitals of the U™ complex from the (9e, 130) active
space. An isosurface value of 0.04 a.u. was used. Occupation numbers and atomic contributions

to the orbitals are included.

Arene = Mesitylene ’ ) ’ ’
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U7s= 5.40/10( 6p)= 5.5% 5f, (0.07) 5f5(0.05) 511, (0.08)
60= 27.5% C=400%  \U5(=89.9%, C=66% US5f= 8c5'7;/°153d =3.8%, U 5= 81.4%, C = 14.9%
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5f, (0.93) 5f, (0.95) 5f, (0.92)
U 5f=94.3%, C = 2.2% U 5f = 95.5% U 5f= 97.6%

-

PSS o S e
™, (1.96) ™, (1.92) m, (1.91)
C=90.6%, Ubp=4.1% C=93.1% C=93.1%

Figure S10: The CASSCEF active natural orbitals of the UM® complex from the (¢, 130) active
space. An isosurface value of 0.04 a.u. was used.

S21



Arene = Triethyl Benzene i . é ‘i

S 7 AN p
, (0.03) s (0.08) 5f1, (0.08)
C=90.7% C = 88.0%, U 5= 3.8% C = 74.2%, U 5f= 18.7%
X S k.; : XEGX-
6d-1r,(0.01) ‘ / 60-11,(0.01)
U 6p = 4.6% 6d = 39.1%, 5f, (0.1) 5f-m; (0.1) U7s=7.8% 6p = 8.2%

5f=4.8%, C = 30.9% Ub5f=93.3%,C=34% Ub5f=66.9%,C=279% gg= 28.7%, C = 35.9%

5f, (0.9) 5f, (0.9) 5f, (1.0)
U 5f=97.4% U 5f=95.2%, C = 2.3% U 5f=93.7%
a1/ ),Q.‘ Y ! ! » d
AN A - e
m, (1.96) ™, (1.92) ™, (1.92)
C =90.2%, U 6p = 4.8% C=92.8% C=93%

Figure S11: The CASSCF active natural orbitals of the U complex from the (9e, 130) active

space. An isosurface value of 0.04 a.u. was used. Occupation numbers and atomic contributions
to the orbitals are included.

Arene = Triisopropyl Benzene »}

A & &

M, (0.03) 15 (0.08) 5f.1m, (0.09)
C = 89.4% C =89.3%, U 5f=2.4% C =77.9%, U 5= 13.7%
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6o (0.0) Y N TN
U 7p = 000 o 2 25.1% 5f, (0.05) 57, (0.07) 5f.1m, (0.08)
OB 00~ 251%  5r=84.9%, C=10.7% U 5r=94.3%, C=2.1% U5f=79.1%, C=17.7%
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U 5f = 95.8% U 5f = 93.9%, C = 2.3% U 5f = 97.4%
i AN A

M (1.96) M, (1.92) 1, (1.92)

C =90.8%, U 6p = 4.1% C=928% C=93%

Figure S12: The CASSCF active natural orbitals of the U*™ complex from the (9e, 130) active

space. An isosurface value of 0.04 a.u. was used. Occupation numbers and atomic contributions
to the orbitals are included.
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Arene =
Tritertiary butyl benzene

A7) A A
, (0.03) s (0.09) 5f-r, (0.09)
C=883% C=89.2%,U5f=22% C=79.0%, U5f=12.3%

IQ AN

L (\. i,

6am(00) 5¢, (0.07) 5£.17, (0.07) 5f, (0.05)
U 6p =C7.44A(>) %do; 22.7%, \ 5f=93.2%, C = 3.4% U5f=77.3%,C=19.5% U 5f=89.5%, C =6.1%
= . (] » »
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5f, (0.93) 5¢, (0.93) 5¢, (0.94)
U 5f= 96.2% U 5f= 96.1% U 5f= 94.8%

AR AL

™, (1.96) M, (1.91) M, (1.91)
C = 90.9%, U 6p = 3.9% C=92.9% C=92.8%

Figure S13: The CASSCEF active natural orbitals of the U®" complex from the (9¢, 130) active
space. An isosurface value of 0.04 a.u. was used. Occupation numbers and atomic contributions
to the orbitals are included.
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6d-1t,(6.0) 5f, (0.06) 5f5 (0.07) 5fm, (0.06)
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5f, (0.94) 5f, (0.93) 5f, (0.93)
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m, (1.96) ™, (1.92) ™, (1.91)
C=90.4%, U6p=4.0% C=91.8% C=921%

Figure S14: The CASSCF active natural orbitals of the U™ complex from the (9e, 130) active
space. An isosurface value of 0.04 a.u. was used. Occupation numbers and atomic contributions
to the orbitals are included.
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C =90.0%, U 6p=3.7%

Figure S15: The CASSCF active natural orbitals of the UM complex from the (9e, 130) active
space. An isosurface value of 0.04 a.u. was used. Occupation numbers and atomic contributions

to the orbitals are included.
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Figure S16: The CASSCF active natural orbitals of the UM® complex from the (9e, 180) active
space. An isosurface value of 0.04 a.u. was used. Occupation numbers and atomic contributions

to the orbitals are included.
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Figure S17: The CASSCF active natural orbitals of the [UM¢]~, HS complex from the (10e, 130)
active space. An isosurface value of 0.04 a.u. was used. Occupation numbers and atomic contri-

butions to the orbitals are included.
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Figure S18: The CASSCF active natural orbitals of the [UM¢]~, HS complex from the (10e, 180)
active space. An isosurface value of 0.04 a.u. was used. Occupation numbers and atomic contri-

butions to the orbitals are included.
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Figure S19: The CASSCF active natural orbitals of the [UM¢], IS complex from the (10e, 130)
active space. An isosurface value of 0.04 a.u. was used. Occupation numbers and atomic contri-

butions to the orbitals are included.
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Figure S20: The CASSCF active natural orbitals of the [UM¢]~, IS complex from the (10e, 180)
active space. An isosurface value of 0.04 a.u. was used. Occupation numbers and atomic contri-

butions to the orbitals are included.
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