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Figure S1. 1H NMR spectrum of 1 in THF-d8.  Asterisk denotes presence of 

[Li(THF)x][U(CH2SiMe3)5]. 
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Figure S2. 7Li{1H} NMR spectrum of 1 in THF-d8.  
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Figure S3. Room temperature UV-vis/NIR spectrum of 1 (14.0 mM, THF). 
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Figure S4. Temperature-dependent magnetic susceptibility of 1 from 4 to 300 K. 

 

 

Figure S5. Temperature-dependent magnetic susceptibility of 1 from 4 to 300 K. 
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Figure S6. Plot of χmol
-1 versus temperature for 1 from 4 to 300 K. 
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Figure S7.  Room temperature cyclic voltammogram of 1 in THF vs [Cp2Fe]0/+.  (Scan rate 0.2 

V/s; 0.1 M [NBu4][PF6] as supporting electrolyte.) 

 

Table S1. Electrochemical data of complex 1 in THF (vs. [Cp2Fe]0/+) 

Oxidation Feature 
Scan Rate 

V/s Ep, a, V ΔEp, V ip,c/ip,a
 0.025 -1.23 0.23 0.99 
 0.050 -1.18 0.28 0.96 
 0.075 -1.13 0.31 0.95 
 0.100 -1.10 0.32 0.94 
 0.150 -1.05 0.37 0.93 
 0.200 -1.01 0.40 0.93 
 0.250 -0.98 0.42 0.93 
 0.300 -0.96 0.45 0.92 
 0.400 -0.82 0.59 0.92 

 0.500 -0.90 0.52 0.91 
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Figure S8. Room temperature cyclic voltammogram of 1 in THF vs [Cp2Fe]0/+.  (0.1 M 

[NBu4][PF6] as supporting electrolyte.) 
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Figure S9. 1H NMR spectrum of 2 in THF-d8.  Inset showing the methylene resonance. 
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Figure S10. 7Li{1H} NMR spectrum of 2 in THF-d8.  
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Figure S11. Room temperature UV-vis/NIR spectra of 2 (8.89 mM, DME). 
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Figure S12. Temperature-dependent magnetic susceptibility of 2 from 4 to 300 K. 

 

 

Figure S13. Temperature-dependent magnetic susceptibility of 2 from 4 to 300 K. 
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Figure S14. Plot of χmol
-1 versus temperature for 2 from 4 to 300 K. 
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Figure S15. 1H NMR spectrum of 3 in C7D8.  
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Figure S16. Room temperature UV-vis/NIR spectra of 3 (7.48 mM, DME). 
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Figure S17. Temperature-dependent magnetic susceptibility of 3 from 4 to 300 K. 

 

 

Figure S18. Temperature-dependent magnetic susceptibility of 3 from 4 to 300 K. 
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Figure S19. Plot of χmol
-1 versus temperature for 3 from 4 to 300 K. 
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Figure S20. 1H NMR spectrum of 4 in THF-d8.  Asterisks denote presence of SiMe4 and Et2O. 
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Figure S21. 7Li{1H} NMR spectrum of 4 in THF-d8.  
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Figure S22. Temperature-dependent magnetic susceptibility of 4 from 4 to 300 K. 

 

 

Figure S23. Temperature-dependent magnetic susceptibility of 4 from 4 to 300 K. 
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Figure S24. Plot of χmol
-1 versus temperature for 4 from 4 to 300 K. 
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Figure S25.  Room temperature cyclic voltammogram of 4 in THF vs [Cp2Fe]0/+  (Scan rate 0.2 

V/s; 0.1 M [NBu4][PF6] as supporting electrolyte).   
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Figure S26. Room temperature cyclic voltammogram of 4 in THF vs [Cp2Fe]0/+.  (0.1 M 

[NBu4][PF6] as supporting electrolyte.) 
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Figure S27.  Room temperature cyclic voltammogram of 4 in THF vs [Cp2Fe]0/+.  (Scan rate 0.2 

V/s; 0.1 M [NBu4][PF6] as supporting electrolyte.)  Note that the feature at -2.04 V increases in 

intensity after scanning to -0.8 V.  This suggests that its appearance is connected with the 

irreversible U(V)/U(VI) oxidation observed at -1.17 V.  However, the identity of the species 

responsible for this feature is not known. 
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Figure S28.  Room temperature cyclic voltammogram of 4 in THF vs [Cp2Fe]0/+ (0.1 M 

[NBu4][PF6] as supporting electrolyte). 
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Table S2. Electrochemical data of complex 4 in THF (vs. [Cp2Fe]0/+) 

Oxidation Feature 
Scan Rate 

V/s Ep, a, V 
ΔEp, 

V ip,c/ip,a
 0.050 -1.11 0.16 0.52 
 0.075 -1.10 0.17 0.59 
 0.100 -1.09 0.18 0.64 
 0.150 -1.07 0.20 0.70 
 0.200 -1.06 0.22 0.73 
 0.250 -1.05 0.24 0.75 
 0.300 -1.04 0.24 0.77 
 0.400 -1.03 0.26 0.80 
 0.500 -1.02 0.28 0.81 

   
 

Reduction Feature    Ep, c, V 
 0.025 -1.93
 0.050 -1.97
 0.075 -1.98
 0.100 -2.00
 0.150 -2.03
 0.200 -2.04
 0.250 -2.05
 0.300 -2.06
 0.400 -2.07
 0.500 -2.08
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Figure S29. 1H NMR spectrum of 5 in C6D6. Complex 5 is insoluble in non-polar solvents and 

Et2O but soluble in arenes and DME.  The 1H NMR spectrum of 5 in C6D6 at room temperature 

displays a resonance at 5.21 ppm, assignable to the butoxide methyl protons. Interestingly, a 

second singlet, at 4.24 ppm, is also observed in the 1H NMR spectrum, which is also assignable 

to an OCMe3 resonance.  This peak is present in all samples of 5, and is always observed in a 1:2 

ratio with respect to the resonance at 5.21 ppm, suggesting that the two resonances are due to the 

presence of cis and trans isomers in solution.  Additionally, these resonances integrate to 18H 

with respect to the protons of the DME ligand.  The latter are observed as a single peak at 2.80 

ppm. 
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Figure S30. 7Li{1H} NMR spectrum of 5 in C6D6.  
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Figure S31. Room temperature UV-vis/NIR spectra of 5 (9.38 mM, DME). 
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Figure S32. ORTEP diagram [Li(DME)3][U(OtBu)2Cl4] (5) with 50% probability ellipsoids.  

Selected bond lengths (Å) and angles (deg): U1-O1 = 1.970(3), U1-O2 = 1.980(3), U1-Cl1 = 

2.597(1), U1-Cl2 = 2.593(1), U1-Cl3 = 2.597(1), U1-Cl4 = 2.605(1), U1-O1-C1 = 170.4(3), U1-

O2-C2 = 159.8(3), O1-U1-O2 = 178.2(1), O1-U1-Cl1 = 89.7(1), Cl1-U1-Cl2 = 177.17(4), Cl1-

U1-Cl3 = 88.78(4).  In the solid-state, 5 adopts an octahedral geometry comprised of four 

equatorially contained chlorides with two tert-butoxide groups in the axial positions.  The 

metrical parameters of 5 are typical of a U(V) ion.  For instance, the U-O bond distances (U1-O1 

= 1.970(3) Å, U1-O2 = 1.980(3) Å) and U-O bond angles (U1-O1-C1 = 170.4(3)°, U1-O2-C2 = 

159.8(3)°) are similar to those exhibited by 4 and [Li(Et2O)][U(OtBu)6],1 whereas the U-Cl 

distances, ranging from U1-Cl2 = 2.593(1) Å to U1-Cl4 = 2.605(1), are comparable to the U-Cl 

distance of (η5-C5Me5)2U(=NAr)Cl (U-Cl = 2.621(2) Å).2 
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Figure S33. 1H NMR spectrum of the in-situ oxidation of 1 with U(OtBu)6 in THF-d8 at -40 °C.  

Resonances marked with ♦ denote the methylene and methyl protons of 6. Resonance marked 

with asterisk denotes residual presence of 1 while the resonance marked with ▼ denotes the 

presence of [Li(THF)x][U(OtBu)6] in the reaction mixture. 
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Figure S34. 13C{1H} NMR spectrum of the in-situ oxidation of 1 with U(OtBu)6 in THF-d8 at -

40 °C.  Resonance marked with ♦ denotes the methyl carbons of 6. Resonance marked with 

asterisk denotes the presence of unreacted 1, while the resonances marked with ▼ denote the 

tert-butyl signals of [Li(THF)x][U(OtBu)6].  Resonance marked with ■ denotes the presence of 

SiMe4 in the reaction mixture. 
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Figure S35. HMBC spectrum of the in-situ oxidation of 1 with U(OtBu)6 in THF-d8 at -40 °C.  

Asterisks indicate correlation between SiMe3 protons and the methylene carbon. 
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Figure S36. 1H NMR spectrum of the in-situ oxidation of 1 with U(OtBu)6 in THF-d8 after 

warming to 22 °C.  Resonances marked with asterisks denote the methylene and methyl protons 

of 1. Resonance marked with the resonance marked with ▼ denotes the presence of 

[Li(THF)x][U(OtBu)6]. 
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Figure S37. 1H NMR spectrum of the in-situ oxidation of 1 with U(OtBu)6 in THF-d8 re-cooled 

to -40 °C after warming to 22 °C.  Resonances marked with asterisks denote the methylene and 

methyl protons of 1. Resonance marked with ▼ denotes the presence of [Li(THF)x][U(OtBu)6]. 
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Figure S38. 1H NMR spectrum of the in-situ oxidation of 4 with U(OtBu)6 in THF-d8 at -40 °C.  

Resonances marked with ♦ denote the proton resonances of 4. Resonances marked with ▼ 

denotes the presence of [Li(THF)x][U(OtBu)6] and SiMe4 in the reaction mixture.  Resonance 

marked with asterisk denotes the presence of Et2O in the reaction mixture. 
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Molecular orbitals for [U(CH2SiMe3)5]-: 

 
Figure S39. -1.360 eV HOMO of [U(CH2SiMe3)5]-.  89% U 5f, 3% U 7s, 2% U 6d (unpaired 
electron). 

 
Figure S40. -1.469 eV HOMO-1 of [U(CH2SiMe3)5]-.  97% U 5f (unpaired electron). 
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Figure S41. -2.231 eV HOMO-2 of [U(CH2SiMe3)5]-.  19% U 5f; 57% C 2p; 8% C 2s. 

 
Figure S42. -2.286 eV HOMO-3 of [U(CH2SiMe3)5]-.  12% U 6d, 5% U 5f; 60% C 2p; 3% C 2s. 
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Figure S43. -2.422 eV HOMO-4 of [U(CH2SiMe3)5]-.  13% U 6d; 4% U 5f; 61% C 2p; 5% C 2s. 

 
Figure S44. -3.320 eV HOMO-5 of [U(CH2SiMe3)5]-.  9% U 5f, 7% U 6d, 6% U 7s; 52% C 2p. 
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Figure S45. -3.592 eV HOMO-6 of [U(CH2SiMe3)5]-.  13% U 6d, 4% U 7s; 50% C 2p, 3% C 2s. 
 
 
Table S3.  Cartesian coordinates for [U(CH2SiMe3)6]-, 1. 
Ee = -3168.433558 
E0 = -3167.615865 
Hº = -3167.551736 
Gº = -3167.718639 
      x  y         z 
Si       -2.791872   -0.983175   -2.893247 
Si        1.582325   -3.650477   -0.475759 
Si       -2.718772   -1.038994    2.711101 
Si        2.806055    1.575843   -2.477688 
Si       -1.258448    3.830165    0.353876 
Si        2.473930    0.250922    3.010431 
U       -0.053853    0.005247   -0.145531 
C       -4.011166    0.398601   -2.413329 
H       -4.089768    0.501230   -1.323321 
H       -3.688907    1.370890   -2.812123 
H       -5.019147    0.199934   -2.805622 
C       -2.890784   -1.150790   -4.797172 
H       -2.564415   -0.226097   -5.293871 
H       -2.239386   -1.959603   -5.156924 
H       -3.913006   -1.368692   -5.141222 
C        1.667437    2.035818   -3.934491 
H        1.405807    1.149678   -4.529522 
H        0.727330    2.486754   -3.590579 
H        2.154827    2.754680   -4.609020 
C        4.462326    1.014602   -3.255603 
H        5.198423    0.762466   -2.479416 
H        4.326582    0.118639   -3.877820 
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H        4.904793    1.795790   -3.891916 
C        4.160879    0.222984    2.128416 
H        4.188839   -0.523156    1.324132 
H        4.391008    1.199112    1.678675 
H        4.972687   -0.015422    2.830856 
C        2.660605    1.446206    4.493759 
H        2.880873    2.467981    4.153921 
H        1.735434    1.494084    5.085383 
H        3.471384    1.138743    5.171385 
C       -4.617692   -0.913102    2.922003 
H       -4.951975    0.133318    2.886971 
H       -5.142769   -1.448533    2.118366 
H       -4.955639   -1.337352    3.879552 
C       -2.638244    3.482662    1.620679 
H       -3.527677    3.044878    1.146665 
H       -2.303396    2.781836    2.396465 
H       -2.954479    4.408903    2.122084 
C       -1.966966   -0.113546    4.196699 
H       -0.878748   -0.243055    4.249678 
H       -2.165560    0.965967    4.140374 
H       -2.392451   -0.476135    5.143716 
C       -1.914927    5.231793   -0.773575 
H       -1.159977    5.532193   -1.513885 
H       -2.805238    4.908712   -1.331513 
H       -2.191289    6.128635   -0.198832 
C        1.301512   -3.889789   -2.345341 
H        0.255453   -4.145194   -2.565460 
H        1.541764   -2.981335   -2.913249 
H        1.928856   -4.702805   -2.738761 
C        1.325274   -5.370170    0.324506 
H        1.999922   -6.128452   -0.100728 
H        1.508739   -5.333556    1.407558 
H        0.294886   -5.725249    0.182272 
C        3.415259   -3.207541   -0.215660 
H        3.671289   -2.265124   -0.716022 
H        3.653367   -3.090356    0.850819 
H        4.075042   -3.991112   -0.615684 
C        0.438463   -2.364457    0.241149 
H       -0.603872   -2.721927    0.133691 
H        0.614580   -2.287385    1.330311 
C       -2.286538   -2.884286    2.884944 
H       -2.740906   -3.477679    2.078977 
H       -1.204014   -3.055935    2.839562 
H       -2.654411   -3.289188    3.838881 
C       -1.058896   -0.636695   -2.304189 
H       -0.433231   -1.521279   -2.520856 
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H       -0.629714    0.190121   -2.900790 
C        2.055721    0.265226   -1.387124 
H        1.993989   -0.680056   -1.957293 
H        2.743047    0.066606   -0.544174 
C        2.178459   -1.473869    3.762957 
H        1.197766   -1.541140    4.253951 
H        2.215253   -2.261812    3.000020 
H        2.941100   -1.707890    4.520000 
C        3.189170    3.161596   -1.494914 
H        2.281202    3.594166   -1.056081 
H        3.885481    2.956933   -0.669453 
H        3.650534    3.928478   -2.133720 
C        0.216530    4.563554    1.309398 
H        1.047274    4.825039    0.639127 
H       -0.078019    5.481238    1.839058 
H        0.606895    3.858511    2.054172 
C       -0.791875    2.314737   -0.630342 
H       -1.657596    2.035772   -1.261660 
H        0.011081    2.594163   -1.337470 
C       -2.159831   -0.337256    1.075604 
H       -2.667050   -0.903097    0.270978 
H       -2.534557    0.699411    0.990815 
C        1.113124    0.787857    1.853464 
H        0.199857    1.012564    2.437301 
H        1.417150    1.749394    1.395185 
C       -3.441756   -2.627582   -2.180868 
H       -2.784367   -3.464686   -2.455703 
H       -3.501374   -2.606275   -1.084829 
H       -4.446658   -2.859264   -2.562383 
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Figure S46. -2.367 eV  HOMO of 1.  98% U 5f (unpaired electron). 
 

 
Figure S47. -2.449 eV  HOMO-1 of 1.  29% U 5f; 54% C 2p. 
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Figure S48. -2.476 eV  HOMO-2 of 1.  29% U 5f; 52% C 2p; 4% C 2s. 
 

 
Figure S49. -2.503 eV  HOMO-3 of 1.  28% U 5f; 51% C 2p. 
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Figure S50. -3.456 eV HOMO-4 of 1.  13% U 7s; 61% C 2p. 
 

 
Figure S51. -3.673 eV  HOMO-5 of 1.  22% U 6d; 54% C 2p. 
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Figure S52. -3.673 eV  HOMO-6 of 1.  22% U 6d; 53% C 2p. 
 
 
 
 
                                                                  
 
Table S4. Cartesian coordinates for U(CH2SiMe3)6, 6. 
 

Ee = -3168.346324 
E0 = -3167.524622 
Hº = -3167.461471 
Gº = -3167.625459 
 
     x  y           z 
U        0.064728    0.001411   -0.142422 
C       -1.009624    0.699605    1.830687 
H       -1.029283    1.767955    1.538505 
H       -0.126056    0.588322    2.488398 
C        1.290241    2.042333   -0.183456 
C        2.108727    1.684348   -0.836485 
H        0.614261    2.616266   -0.843009 
C        1.840748   -0.984570    1.068463 
H        2.285721   -1.519075    0.208197 
H        2.447673   -0.070067    1.197898 
C        1.056140   -0.523863   -2.236347 
H        0.316319   -1.265291   -2.587788 
H        0.793579    0.425286   -2.740766 
C       -0.966286   -2.121603   -0.176714 
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H       -0.034185   -2.711381   -0.269100 
H       -1.232886   -2.155553    0.895905 
C       -1.752197    0.908475   -1.365052 
H       -1.873693    0.079257   -2.084673 
H       -2.520892    0.748475   -0.586559 
Si       -2.118230    2.532924   -2.254232 
Si        2.042052    3.241231    1.071577 
Si        2.069398   -2.071482    2.599841 
Si       -2.313736   -2.985899   -1.181835 
Si        2.764715   -1.077950   -2.816912 
Si       -2.576020    0.354375    2.832680 
C       -2.480379    1.329392    4.462688 
H       -2.382996    2.408121    4.279876 
H       -3.380525    1.177132    5.074954 
H       -1.615535    1.019380    5.064960 
C       -2.774361   -1.481526    3.271944 
H       -2.979811   -2.102232    2.390710 
H       -1.880512   -1.888479    3.763751 
H       -3.615272   -1.614493    3.966817 
C       -4.114231    0.934322    1.886529 
H       -5.008349    0.847858    2.519279 
H       -4.028737    1.987580    1.585735 
H       -4.297397    0.342069    0.981078 
C        4.146538    0.006751   -2.097972 
H        4.010785    1.064393   -2.362992 
H        4.198761   -0.058957   -1.003411 
H        5.123905   -0.303147   -2.493174 
C        2.855823   -0.961095   -4.712355 
H        3.836215   -1.287698   -5.086896 
H        2.092432   -1.590620   -5.189024 
H        2.695900    0.068824   -5.059318 
C        3.074013   -2.888947   -2.333515 
H        3.114029   -3.041293   -1.246999 
H        2.290835   -3.548957   -2.731433 
H        4.031943   -3.236244   -2.744579 
C        3.922112   -2.448451    2.808190 
H        4.103625   -3.080534    3.688995 
H        4.326592   -2.976483    1.933937 
H        4.507204   -1.527693    2.935403 
C        1.154992   -3.723436    2.428659 
H        1.390741   -4.380636    3.277142 
H        0.065888   -3.596463    2.400979 
H        1.446826   -4.256073    1.513269 
C        1.479567   -1.196651    4.177676 
H        1.963908   -0.219437    4.309047 
H        0.394593   -1.033717    4.186154 
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H        1.725745   -1.801542    5.061373 
C       -3.789086    2.402352   -3.151985 
H       -4.606468    2.189807   -2.449833 
H       -4.036061    3.337435   -3.674369 
H       -3.781166    1.598717   -3.900883 
C       -0.792999    2.924951   -3.556360 
H        0.197603    3.090858   -3.113408 
H       -0.696923    2.111511   -4.288728 
H       -1.058723    3.834120   -4.113255 
C       -2.233440    3.960980   -1.010002 
H       -3.013890    3.770456   -0.260520 
H       -1.291773    4.124544   -0.470979 
H       -2.490152    4.901126   -1.517102 
C        3.031067    4.566687    0.131748 
H        2.393054    5.129365   -0.563114 
H        3.486080    5.289664    0.823472 
H        3.841953    4.117453   -0.457698 
C        3.239628    2.371084    2.259904 
H        2.724585    1.670700    2.929871 
H        4.019780    1.810792    1.726506 
H        3.747912    3.112298    2.892079 
C        0.713327    4.123327    2.098533 
H       -0.002907    4.665161    1.466256 
H        0.141772    3.429553    2.727908 
H        1.179991    4.862127    2.764969 
C       -2.434359   -4.802389   -0.631619 
H       -3.205488   -5.341373   -1.200103 
H       -1.483300   -5.331431   -0.779836 
H       -2.691771   -4.882862    0.433154 
C       -1.907720   -2.972373   -3.036794 
H       -1.907466   -1.959900   -3.461433 
H       -0.925460   -3.419626   -3.242348 
H       -2.653122   -3.557736   -3.592895 
C       -4.009800   -2.180511   -0.916088 
H       -4.295370   -2.179446    0.144485 
H       -4.033950   -1.142430   -1.270067 
H       -4.786608   -2.733724   -1.461738 
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Figure S53. -5.850 eV  HOMO of 6.  35% U 5f; 48% C 2p. 
 

 
Figure S54. -5.850 eV HOMO-1 of 6.  34% U 5f; 47% C 2p. 
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Figure S55.  -5.905 eV  HOMO-2 of 6.  35% U 5f; 38% C 2p. 
 

 
Figure S56.  -6.667 eV  HOMO-3 of 6.  10% U 7s; 47% C 2p. 
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Figure S57. -7.102 eV  HOMO-4 of 6.  18% U 6d; 44% C 2p. 
 

 
Figure S58. -7.102 eV  HOMO-5 of 6.  18% U 6d; 54% C 2p. 
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