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General Considerations. All air- and moisture-sensitive manipulations were performed using standard Schlenk techniques or in an MBraun inert atmosphere drybox with an atmosphere of purified nitrogen. The MBraun drybox was equipped with two −35 °C freezers for cooling samples and crystallizations. Solvents for sensitive manipulations were dried and deoxygenated using literature procedures with a Seca solvent purification system.1 Benzene-d6 was purchased from Cambridge Isotope Laboratories, dried with molecular sieves and sodium, and degassed by three freeze−pump−thaw cycles. Potassium graphite2, UI2(NDIPP)THF4,3 UI2(NDIPP)2THF4,4 U(NDIPP)3THF4,5 [U(NDIPP)4]K2,6 [U(NDIPP)4]Li2,6 [U(NDIPP)4]Cs2,6 and 2,6-diisopropylphenyl azide7 were synthesized according to literature procedures. 

Caution: U-238 is a weak α-emitter with a half-life of t1/2 = 4 × 109 years. All manipulations were performed in an inert atmosphere glovebox in a laboratory equipped with proper detection equipment.

1H NMR spectra were recorded at 25 °C on a Bruker AV400 spectrometer operating at a frequency of 400 MHz, or a Bruker NEO-500 instrument operating at a frequency of 500 MHz. All chemical shifts are reported relative to the peak for SiMe4, using 1H (residual) chemical shifts of the solvent as a secondary standard. 13C(1H) NMR spectra were recorded on a Bruker Avance-III 800 MHz instrument operating at a frequency of 201.19 MHz. For all molecules, the NMR data are reported with the chemical shift, followed by the multiplicity, any relevant coupling constants, the integration value, and the peak assignment. Inversion recovery experiments were conducted on a Bruker NEO-500 instrument operating at a frequency of 500 MHz at room temperature and analyzed using TopSpin 4.4.1. 
Infrared spectra were recorded using a Thermo Nicolet 6700 spectrometer; samples were prepared by using KBr salt plates. Elemental analyses were performed by Midwest Microlab (Indianapolis, IN). Samples for variable temperature and variable field magnetic measurements were precisely weighed and packed into plastic drinking straws with 10 mg quartz wool. DC moment magnetic measurements were performed on a Quantum Design MPMS 7 Tesla magnetometer. Diamagnetic corrections were made using Pascal constants.8
Single crystals of [K(Et2O)]4[U(NDIPP)5] 1-K4 (CCDC:2497540) suitable for X-ray diffraction, were coated with poly(isobutylene) oil in a glovebox and quickly transferred to the goniometer head of a Bruker Quest diffractometer with a fixed chi angle, a sealed fine-focus X-ray tube, single-crystal curved graphite incident beam monochromator and a Photon100 CMOS area detector. Examination and data collection were performed with Mo Kα radiation (λ = 0.71073 Å). Data were collected with Oxford Cryosystems low temperature devices operating at 150 K. Data were collected, reflections were indexed and processed, and the files scaled and corrected for absorption using APEX39 and Sadabs.10
Single crystals of Li2[U(UNHDIPP)2(NDIPP)3] 2-Li2 (CCDC:2497539) suitable for X-ray diffraction, were coated with poly(isobutylene) oil in a glovebox and quickly transferred to the goniometer head of a Nonius KappaCCD diffractometer equipped with a graphite crystal incident beam monochromator and examined with Mo Kα radiation (λ = 0.71073 Å). They were cooled in-situ to 150(2) K and examined with Mo Kα radiation (λ = 0.71073 Å). Data were collected using the Nonius Collect software11, processed using HKL300012 and data were corrected for absorption and scaled using Scalepack.12 

For both structures the space groups were assigned and the structures were solved by direct or dual methods using XPREP within the SHELXTL suite of programs14 and refined by full matrix least squares against F2 with all reflections using Shelxl201915,16 using the graphical interface Shelxle.17 H atoms attached to C atoms were positioned geometrically and constrained to ride on their parent atoms, with carbon hydrogen bond distances of 0.95 Å for and aromatic C-H, 1.00, 0.99 and 0.98 Å for aliphatic C-H, CH2 and CH3 moieties, respectively. Methyl H atoms were allowed to rotate, but not to tip, to best fit the experimental electron density. For treatment of H atoms bonded to N atoms, see the details provided for each structure. Uiso(H) values were set to a multiple of Ueq(C) with 1.5 for N-H and CH3, and 1.2 for CH2 and C-H units, respectively.

U L3 – Edge XANES Measurements. 

Sample preparation for XANES of UI2(NDIPP)THF3, U(NDIPP)3THF4, [U(NDIPP)4]K2, [U(NDIPP)4]Cs2, and 1. Uranium complexes were synthesized at Purdue University and prepared for the XANES investigations at Los Alamos National Laboratory (LANL). In an argon filled glovebox and with rigorous exclusion of air and moisture, samples were diluted with boron nitride (BN; dried at 200 ºC under vacuum, 10–3 torr, 24 h), such that the U L3-edge jump was calculated to be at 0.1 absorption length. In general, ~4 mg of sample was combined with ~116 mg of BN in a polycarbonate tube. A Teflon ball was added, the tube capped, and the sample ground in a Wig-L-Bug grinder/mixer (2 min). The intimate mixture was then loaded into a Teflon tube (3 mm inner diameter, 4 mm outer diameter). The powder was packed with a plunger to give a pellet. This quantity of sample and BN typically filled the tube by 2 cm. A Teflon plug was slid into the tube. This plug sealed the tube and butted against the sample plug. The tube was loaded into two nested aluminum sample holders equipped with Kapton windows. One set of windows was glued on, and one set was sealed with indium wire. Under argon atmospheres, the samples were sealed in plastic jars that were taped shut. The assembly was brought out of the glovebox, and shipped to the Stanford Synchrotron Lightsource, SSRL. Once unpackaged, the samples were immediately attached to the cold finger of a liquid N2 cryostat, loaded into the cryostat, and the cryostat was quickly evacuated (10-5 Torr). The cryostat was attached to the beamline 11-2 XAFS rail (SSRL). 
Data Acquisition and Analysis. The U L3-edge XANES measurements were performed at SSRL under dedicated operating conditions (3.0 GeV, 5%, 500 mA) at beamline 11-2. This beamline was equipped with a 26-pole and a 2.0 tesla wiggler. A double-crystal monochromator with Si(111) crystals ( = 0º) was used. The beam was fully tuned, and higher harmonics were rejected by a Rh harmonic rejection mirror. The 11-2 beamline rail consisted of three ionization chambers (30 cm long) through which nitrogen gas was continuously flowed. A potential of 1600 V was applied to the ion chambers. One chamber was positioned before the cryostat to monitor the incident radiation (I0; nitrogen). The second chamber was positioned after the cryostat so that sample transmission (I1; nitrogen) could be evaluated against I0 and so that the absorption coefficient () could be calculated as ln(I0/I1). The third chamber (I2; nitrogen) was positioned downstream from I1 so that the XANES of a calibration foil could be measured against I1. Samples were calibrated in-situ to the energy of the first inflection point of the K-edge of an yttrium foil (17038.4 eV). There were also upstream slits (before I0) controlling the beam size. They were set to 0.5 mm (vertical) by 3 to 4 mm (horizontal). Samples were positioned within the cryostat at 45º to the incident radiation so that data could be collected in both transmission and fluorescence modes. The cryostat was also filled with liquid nitrogen, such that thermal conductivity cooled the samples to a temperature estimated to be >77 K. The fluorescence signal was measured with a 100-element solid state Ge detector. Between the detector and the cryostat was a set of Soller slits and a Sr filter (3 absorption lengths). Spectra were collected in duplicate, after radiation damage studies had been conducted. These radiation damage studies involved collecting a series of five fast XANES measurements to check for any variation in absorption peak intensity and energy.
For the data analysis, the U L3-edge XANES data were calibrated in energy to the first inflection point of the Y K-edge (17038.4 eV). Within the Igor platform, data were deadtime corrected and averaged. Within the ATHENA19 software, the data were analyzed by fitting a line to the pre-edge region of the spectrum. Subsequently subtracting this line from the experimental data eliminated the background of the spectrum. Those data were then normalized by fitting a first-order polynomial to the post-edge region of the spectrum and setting the edge jump to an intensity of 1.0. This normalization procedure gave spectra normalized to a single U atom.20-30

Synthesis of [K(Et2O)]4[U(NDIPP)5] (1-K4) from UI3(THF)4  
A 20-mL scintillation vial was charged with UI3(THF)4 (0.150 g, 0.165 mmol) and toluene (10 mL) and stirred for five minutes making a royal blue solution. Five equivalents of 2,6-diisopropylphenyl azide (N3DIPP) (0.163 g, 0.802 mmol) were added to the vial and stirred for 15 minutes, causing the color to change to dark amber-red. The reaction was then frozen in the coldwell using liquid nitrogen. Upon thawing, seven equivalents of solid KC8 (0.156 g, 1.155 mmol) were carefully added to the vial all at once. This was stirred for 20 min to allow loss of N2 gas, which was evident by bubbling of the reaction. The vial was then capped and allowed to stir for 3 hours. After this time, the black reaction mixture was filtered through Celite and the Celite washed with toluene until the washings came out clear. This solution was then dried to a black residue. The residue was dissolved in diethyl ether (3 mL) and dried (x2), leaving a matte black powder assigned as [U(NDIPP)5][K(Et2O)]4 (0.150 g, 77 %). Repetition of the experiment with one additional equivalent of N3DIPP and two additional equivalents of KC8 increase the overall yield to 94%. Elemental Analysis, calculated: C 56.71%, H 6.74%, N 5.51%, found: C 56.07%, H 7.01%, N 5.13%. 1H NMR (C7D8, ambient temperature) δ: 1.09-1.22 (60 H, d, i-Pr CH3), 4.14 (6 H, sext, i-Pr CH), 4.92 (3 H, t, para-Ar-H), 5.10 (4 H, sext, i-Pr CH), 5.96 (2 H, t, para-Ar-H), 7.71 (4 H, d, meta-Ar-H), 7.92 (6 H, d, meta-Ar-H). IR (KBr salt plate, cm-1): 497 w, 507 w, 697 w, 747 m, 856 m, 881 m, 1109 w, 1136 m, 1222 s (vN-U-N), 1318 s, 1339 s, 1460 m, 1577 s, 2864 m, 2957 s, 3032 w.

Synthesis of 1-K4 from UI2(NDIPP)(THF)3
Using the same solvents, reaction conditions and workup procedure as for 1-K4 from UI3(THF)4, four equivalents of N3DIPP (0.079 g, 0.389 mmol) were added to UI2(NDIPP)(THF)3 (0.100 g, 0.097 mmol), and six equivalents of KC8 (0.079, 0.585 mmol) were used. A matte black powder assigned as [U(NDIPP)5][K(Et2O)]4 (0.117 g, 77 %) was recovered. 

Synthesis of 1-K4 from UI2(NDIPP)2(THF)3
Using the same solvents, reaction conditions and workup procedure as for 1-K4 from UI3(THF)4, three equivalents of N3DIPP (0.107 g, 0.526 mmol) were added to UI2(NDIPP)2(THF)3 (0.200 g, 0.177 mmol), and six equivalents of KC8 (0.143 g, 1.06 mmol) were used. A matte black powder assigned as [U(NDIPP)5][K(Et2O)]4 (0.177 g, 64 %) was recovered. 

Synthesis of 1-K4 from U(NDIPP)3(THF)4 
Using the same solvents, reaction conditions and workup procedure as for 1-K4 from UI3(THF)4, two equivalents of N3DIPP (0.083 g, 0.408 mmol) were added to (0.200 g, 0.204 mmol) of U(NDIPP)3(THF)4, and four equivalents of KC8 (0.110 g, 0.814 mmol) were used. A matte black powder assigned as [U(NDIPP)5][K(Et2O)]4 (0.222g, 69 %) was recovered. 

Synthesis of 1-K4 from [U(NDIPP)4]K2
Using the same solvents, reaction conditions and workup procedure as for 1-K4 from UI3(THF)4, one equivalent of N3DIPP (0.050 g, 0.246 mmol) was added to [U(NDIPP)4]K2 (0.250 g, 0.246 mmol), and two equivalents of KC8 (0.060 g, 0.444 mmol) were used. A matte black powder assigned as [U(NDIPP)5][K(Et2O)]4 (0.234 g, 61 %) was recovered. 

Synthesis of Li2[U(UNHDIPP)2(NDIPP)3] (2-Li2) from [U(NDIPP)4]Li2 
Crystallization of [U(NDIPP)4]Li2 in the presence of one equivalent of NH2DIPP in a concentrated THF/Pentane 1:1 mixture at -35 ºC allowed for the isolation of brown crystals assigned as [U(NDIPP)3(NHDIPP)2]Li2. Attempts to obtain additional spectroscopic information about this complex were complicated by an equilibrium between free aniline and [U(NDIPP)4]Li2. 
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Figure S1. 1H NMR spectrum of 1-K4 (500 MHz, C7D8, 25 °C). 




Table S1. Calculated T1 relaxation time for selected 1H NMR signals, measured in C6D6. Values are reported as averages from inversion recovery experiments run in triplicate using TopSpin 4.4.1. 
	Resonance (ppm)
	T1 relaxation (s)

	4.14
	0.535

	4.92
	1.110

	5.10
	0.548

	5.96
	1.215



[image: ]
Figure S2. 1H (500 MHz, C6D6 , 25 °C) inversion recovery experiments for 1-K4. 
[image: ]
Figure S3. 13C{1H} NMR spectrum of 1-K4 (800 MHz, C7D8, 25 °C).

[image: ]
Figure S4. COSY 2D 1H NMR spectrum of 1-K4 (500 MHz, C7D8, 25 °C).
[image: ]
Figure S5. Variable temperature (253K – 313K) 1H NMR spectra of 1-K4 (500 MHz, C7D8).

[image: Pentaimido-new IR.TIF]
Figure S6. Infrared spectrum of 1-K4 (KBr Salt Plate). Absorption at 2279 cm-1 is assigned to C6D6 that was present in the sample. 


 
[bookmark: _Toc8831478][bookmark: _Toc479872581]Figure S7. Electronic absorption spectra (UV-Vis region) of 1-K4 recorded in THF at 25 °C. 


[bookmark: _Toc8831479]Figure S8. Electronic absorption spectra (NIR region) of 1-K4 recorded in THF 25 °C. Notably, sharp f-f transitions are absent, corroborating the assignment of a U(VI) oxidation state for each molecule.
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Figure S9. Variable temperature and variable field magnetic data collected for 1-K4. Temperature dependent data (top, middle) were collected at 1 T. M v H data (bottom) were collected at 2 K.
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Figure 10. Background subtracted and normalized U L3-edge XAS spectra from U(NR)2I2THF2, U(NR)3THF3, Cs2U(NR)4THF2, K2U(NR)4, [K(crypt)]4U(NR)5, and K4U(NR)5THF4 (R = 2,6-diisopropylphenyl) collected in the solid-state and at low temperature.
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Figure 11. Inflection point energies obtained from U L3-edge XAS data for the U(NR)2I2THF2, U(NR)3THF3, Cs2U(NR)4THF2, K2U(NR)4, and K4U(NR)5THF4 (R = 2,6-diisopropylphenyl) series of uranium imido complexes.

Table 2. Inflection points determined for U L3-edge XAS data obtained from the uranium complexes varying the amount of imido ligands bound to it (bottom to top).
	Compound
	Inflection Point (eV) 

	U(NR)2I2(THF)2
	17171.3(1)

	U(NR)3(THF)3
	17171.7(1)

	Cs2U(NR)4(THF)2
	17171.9(1)

	K2U(NR)4
	17171.9(1)

	K4U(NR)5(THF)4
	17171.3(1)
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Figure S12. Molecular structure of 1-K4 shown with 30% probability ellipsoids. This side-on view shows geometry around the uranium ion, which is intermediate of trigonal bipyramidal and square pyramidal. Hydrogen atoms, potassium ions, and potassium coordinated co-crystallized solvent molecules have been omitted for clarity.
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Figure S13. Molecular structure of 1-K4 shown with 30% probability ellipsoids. This bottom-up view shows the geometry around the uranium ion, which is intermediate of trigonal bipyramidal and square pyramidal. Hydrogen atoms, potassium ions, and potassium coordinated co-crystallized solvent molecules have been omitted for clarity.

[image: ]
Figure S14. Molecular structure of 1-K4 shown with 30% probability ellipsoids. Hydrogen atoms have been omitted for clarity.

[image: ]
Figure S15. Molecular structure of 1-K4 shown with 30% probability ellipsoids. Hydrogen atoms and have been omitted for clarity.


Table S3: Selected metrical parameters of 1-K4.
	Selected Atoms
	Bond Distance/Angle (Å,°)

	U1-N1
	2.0818(19)

	U1-N2
	2.1502(16)

	U1-N3
	2.2071(16)

	N1-U1-N2
	93.99(4)

	N1-U1-N3
	109.33(4)

	N2-U1-N2
	172.03(9)

	N2-U1-N3
	88.69(6)

	N3-U1-N3
	141.34(9)

	U1-N1-C1
	180.0(0)

	U1-N2-C8
	169.65(14)

	U1-N3-C20
	168.59(14)





Table S4: Experimental details of 1-K4.
	CCDC number
	2497540

	Empirical formula
	C76H125K4N5O4U

	Formula weight
	1567.23

	Temperature [K]
	150(2)

	Crystal system
	orthorhombic

	Space group (number)
	 (73)

	a [Å]
	23.0613(9)

	b [Å]
	21.5918(8)

	c [Å]
	31.8077(12)

	α [°]
	90

	β [°]
	90

	γ [°]
	90

	Volume [Å3]
	15838.2(10)

	Z
	8

	ρcalc [gcm−3]
	1.315

	μ [mm−1]
	2.307

	F(000)
	6528

	Crystal size [mm3]
	0.200×0.200×0.200

	Crystal colour
	Black

	Crystal shape
	Cube

	Radiation
	MoKα (λ=0.71073 Å)

	2θ range [°]
	5.12 to 59.15 (0.72 Å)

	Index ranges
	−32 ≤ h ≤ 32
−29 ≤ k ≤ 29
−44 ≤ l ≤ 44

	Reflections collected
	106186

	Independent reflections
	11097
Rint = 0.0216
Rsigma = 0.0123

	Completeness to θ = 25.242°
	99.9

	Data / Restraints / Parameters
	11097 / 0 / 422

	Absorption correction Tmin/Tmax (method)
	0.5033 / 0.5699
(multi-scan)

	Goodness-of-fit on F2
	1.076

	Final R indexes 
[I≥2σ(I)]
	R1 = 0.0248
wR2 = 0.0503

	Final R indexes 
[all data]
	R1 = 0.0345
wR2 = 0.0572

	Largest peak/hole [eÅ−3]
	1.44/−0.78







[image: ]
Figure S16. Molecular structure of 2-Li2 shown with 30% probability ellipsoids. (Left) Non-anilido hydrogen atoms, lithium atoms, and lithium coordinated co-crystallized solvent molecules have been omitted for clarity, (top middle) core view, (right) non-anilido hydrogen atoms and isopropyl groups omitted for clarity. 
Table S5: Selected metrical parameters of 2-Li2.
	Selected Atoms
	Bond Distance/Angle (Å,°)

	U1-N1
	2.006(4)

	U1-N2
	2.013(4)

	U1-N3
	2.102(5)

	U1-N4
	2.280(4)

	N4-H4N
	0.890(19)

	U1-N5
	2.432(6)

	N5-H5N
	0.86(2)

	N1-U1-N2
	174.48(17)

	N1-U1-N3
	89.20(19)

	N3-U1-N4
	112.38(18)

	N4-U1-N5
	144.83(17)

	U1-N1-C10
	179.1(4)

	U1-N2-C20
	148.6(3)

	U1-N3-C30
	166.8(5)

	U1-N4-C40
	150.3(4)

	U1-N5-C50
	156.3(5)



Table S6: Experimental details of 2-Li2.
	CCDC number
	2497539

	Empirical formula
	C68H103Li2N5O2U

	Formula weight
	1274.46

	Temperature [K]
	150(2)

	Crystal system
	monoclinic

	Space group (number)
	 (14)

	a [Å]
	19.1169(2)

	b [Å]
	16.8263(2)

	c [Å]
	23.7598(3)

	α [°]
	90

	β [°]
	96.5600(10)

	γ [°]
	90

	Volume [Å3]
	7592.70(15)

	Z
	4

	ρcalc [gcm−3]
	1.115

	μ [mm−1]
	2.177

	F(000)
	2640

	Crystal size [mm3]
	0.300×0.420×0.480

	Crystal colour
	brown

	Crystal shape
	block

	Radiation
	MoKα (λ=0.71073 Å)

	2θ range [°]
	2.14 to 54.97 (0.77 Å)

	Index ranges
	0 ≤ h ≤ 26
0 ≤ k ≤ 23
−32 ≤ l ≤ 32

	Reflections collected
	17390

	Independent reflections
	17390
Rint = 0.036
Rsigma = 0.0565

	Completeness to θ = 25.242°
	99.8

	Data / Restraints / Parameters
	17390 / 5 / 729

	Absorption correction Tmin/Tmax (method)
	0.0340 / 0.5200
(multi-scan)

	Goodness-of-fit on F2
	1.110

	Final R indexes 
[I≥2σ(I)]
	R1 = 0.0496
wR2 = 0.1092

	Final R indexes 
[all data]
	R1 = 0.0802
wR2 = 0.1209

	Largest peak/hole [eÅ−3]
	3.08/−1.93



Additional refinement details for 2-Li2: N-bound H atoms were assigned based on electron density as well as N-U bond lengths of the associated N atoms. N-H distances were restrained to a target value of 0.88(2) Ångström and a mild anti-bumping restraint was applied. The structure contains additional 1609 Å3 of solvent accessible pores. No substantial electron density peaks were found in the solvent accessible pores (less than 2.2 electron per cubic Å) and the residual electron density peaks were only partially arranged in an interpretable pattern (vaguely resembling pentane or ether). The structure factors were instead augmented via reverse Fourier transform methods using the SQUEEZE routine18 as implemented in the program Platon. The resultant FAB file containing the structure factor contribution from the electron content of the pore space was used together with the original hkl file in the further refinement. (The FAB file with details of the Squeeze results is appended to this cif file). The Squeeze procedure corrected for 364 electrons within the solvent accessible pores.

Computer programs: Apex3 v2016.9-0,9 SAINT V8.37A,13 SHELXS97,14 SHELXL2019/2.15

Computational Details: DFT calculations were performed using the PBE31 functional with the D3 dispersion model and Becke-Johnson damping factor32 as implemented in Gaussian 16 rev. C0233 software package. Geometry optimization calculations were performed for two model structures of the pentakis(imido) uranate (VI) complex, (i) including the four K^+ counterions, and (ii) excluding the counterions. The two models considered singlet states as the ground state with uranium (VI). The model (i) was computed with a total charge of zero, while model (ii) considered a total charge of -4. The SCF procedure considered tolerances of 1x10-6 and 1x10-8 a.u. on the maximum and root-mean-square (RMS) changes in the density matrix, respectively. The thresholds considered for geometry optimizations are 4.5x10-4 and 3x10-4 a.u. on the maximum force and its corresponding RMS. The SDD pseudopotential34 was used for the uranium, and the def2-TZVP basis functions35 were used for all the remaining atoms in both models. The PBE functional was employed, along with Grimme's D3 dispersion correction and the Becke-Johnson damping factor. All structures were confirmed as local minimum energy geometries by computing the molecule's normal modes, where all frequencies were found to be positive. 
The optimized structures were further analyzed by performing single-point calculations with all electron basis sets for all atoms and include scalar relativistic effects in the calculation. For this purpose, the relativistic effects were included by using the second-order Douglas- Kroll-Hess Hamiltonian (DKH2)36,37 and employing the all-electron basis sets SARC-DKH238 for uranium and cc-pVTZ-DK39-41 for the H, C, N, and K atoms. Wiberg bond orders for all U N bonding interactions were calculated using the Multiwfn 3.8 program.42 In terms of the quantum theory of atoms in molecules (QTAIM),43 the electronic densities were analyzed at both, the optimization (OPT) and single-point (SP) levels of theory using Aimall 201944 software package. We computed the electron density at the bond critical points ((r)) for the corresponding bond paths between the U and the Nimido basins.

Figures S17 and S18 display the DFT optimized molecular geometries of complex 1-K4 and 14-comp. The differences between the structures are minimal. The root mean square deviation between the two molecules is of 0.761 Å. In Table S7 we can observe the U-N bonds in 14—comp are closer to each other when comparing with 1-K4. Similarly, in Table S8 we observe the 14—comp has a larger τ value, indicating this structure is closer to a bipyramid molecule. 
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Figure S17. Optimized geometry of 1-K4. The carbon, nitrogen, potassium and uranium atoms are shown in gray, blue, purple and green, respectively as spheres. Hydrogen atoms are hidden for clarity.
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Figure S18. Optimized geometry of 14--comp. The carbon, nitrogen, and uranium atoms are shown in gray, blue, and green, respectively as spheres. Hydrogen atoms are hidden for clarity.
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Figure S19. Optimized geometry of 1-4K overlayed with 14--comp. 1-4K is shown in full color while 14--comp is depicted in red. Hydrogen atoms are hidden for clarity.

Table SXX. Comparison of computed Wiberg bond orders, and electron densities at the bond critical points for both, OPT and SP level of theories for the optimized 1-4K molecule.

	
	OPT
	SP

	Bond
	Bond order
	ρ(r)
	Bond order
	ρ(r)

	U-N1
	1.95
	0.13
	1.91
	0.14

	U-N2
	1.71
	0.12
	1.63
	0.12

	U-N3
	1.54
	0.10
	1.47
	0.11



When using all-electron basis functions for all atoms and DKH2 Hamiltonian, the trends between the U-N bonds remain. However, the value of Wiberg bond orders decreases, while the electron density at the bond critical points increases only for U-N1 and U-N3 bonds.


Table S7. Experimental and computational values associated to the U(IV)-Nimido bonding interactions of 1-K4 and 14—comp, Wiberg bond orders and electron densities at the bond critical points The bond length values are reported in Å. (SP): PBE-D3BJ/SARC-DKH2(U), cc-pVTZ-DK(H,C,N,K).
	
	Bond
	U-N expt
	U-N theory
	Bond order
	ρ(r)

	1-K4
	U-N1
	2.082
	2.090
	1.91
	0.14

	
	U-N2
	2.150
	2.141
	1.63
	0.12

	
	U-N3
	2.207
	2.210
	1.47
	0.11

	14--comp
	U-N1
	
	2.161
	1.70
	0.12

	
	U-N2
	
	2.104
	1.88
	0.13

	
	U-N3
	
	2.200
	1.64
	0.11
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Figure S20. Core image of the geometry optimized structure of 1-K4 with N1-U-N3 (left) and N3-U-N3 (right) angles highlighted. The highlighted angles show the most significant changes between 1-K4 and 14--comp. Hydrogen and potassium atoms omitted for clarity. 
Table S8. Experimental and computational  N-U-N bond angles of 1-K4 and 14--comp. The bond angle values are reported in degrees.
	Bond
	U-N expt
	1-K4
	14--comp

	N1-U-N2
	94.0
	93.8
	92.6

	N1-U-N3
	109.3
	109.5
	113.1

	N2-U-N3
	88.7
	89.0
	87.7

	N2-U-N2
	172.0
	172.3
	174.9

	N3-U-N3
	141.3
	140.8
	133.8

	τ5
	0.51
	0.52
	0.68
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Figure S20. Molecular orbital depictions for the HOMO of 1-K4. %U refers to the total uranium atom contribution while %U(5f) refers to only the 5f orbital contribution to the bonding orbitals, which will remain consistent in the following figure. Hydrogen atoms are omitted for clarity. The HOMO is a π(U=N)-bonding interaction made up of primarily U 5f and N 2p and shows delocalization into the adjacent aromatic ring. The HOMO is primarily isolated onto the one NDIPP substituent which does not interact with the charge balancing potassium atoms. 
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Figure S21. Molecular orbital depictions for the HOMO-1 through HOMO-4 of 1-K4. Hydrogen atoms are omitted for clarity. HOMO-1 through HOMO-4 are additional π(U=N)-bonding interactions made up of primarily U 5f and N 2p and show also delocalization into the adjacent aromatic ring.
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