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Table S1 Activation Parameters and Kinetic Data of Ligand Exchange Reactions of Different UO2
2+ 

Complexes with CN = 4, 5 
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Fig. S1. IR spectra of OPCyPh2 (black), and [UO2(OPCyPh2)4](ClO4)2·EtOH (red). Wavenumber 

range: (a) 4000 ~ 400 cm−1, (b) 1500 ~ 400 cm−1. 

S3 

Fig. S2. Top view of molecular structure (top) and schematic drawing of intramolecular π–π stacking 

interactions (bottom) of [UO2(OPCyPh2)4]2+. 
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Fig. S3.  31P{1H} NMR spectra of CD2Cl2 solutions dissolving (a) OPCyPh2, (b) 

[UO2(OPCyPh2)4](ClO4)2·EtOH, (c) OPCyPh2 and [UO2(OPCyPh2)4](ClO4)2·EtOH at 298K. 
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Fig. S4.  31P{1H} NMR spectra of CD3NO2 solutions dissolving (a) OPCyPh2, (b) 

[UO2(OPCyPh2)4](ClO4)2·EtOH, (c) OPCyPh2 and [UO2(OPCyPh2)4](ClO4)2·EtOH at 298K. 
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Fig. S5. 2D 31P{1H} EXSY NMR spectra of CD3NO2 solution dissolving OPCyPh2 (39.69 mM) and 

[UO2(OPCyPh2)4](ClO4)2·EtOH (9.98 mM). 

S7 

Fig. S6. Eyring plots for (a) kD and (b) kA.  S7 

Fig. S7. Optimized structures of [UO2(OPCyPh2)4]2+ (panel A) and [UO2(OPCyPh2)5]2+ (panel B) at 

CAM-B3LYP-D3 level in the top views along axial UO2
2+ moieties. Distances between centroids 

(green dots) of the phenyl groups involved in thestacking interactions are also displayed. 
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Table S1 Activation Parameters and Kinetic Data of Ligand Exchange Reactions of Different UO2
2+ Complexes 

with CN = 4, 5 

L 

(solvent) 
CN mechanism 

H‡ a 

S‡ b 
G‡

298
 c k 298 d

 ref. 

     ( kD /s−1 )  

OPCyPh2 

(CD3NO2) 
4 A 

6.9 ± 1.0 

−174 ± 3 
58.8 3.1 × 102 this work 

OPPh3 

(CD2Cl2) 
4 A 

7.1 ± 0.3 

−122 ± 1 
43.5 1.4 × 105 S1 

HMPA 

(CD2Cl2) 
4 A 

22.2 ± 3 

−120 ± 9 
58.0 4.3 × 102 S2 

       

     ( kA /M−1·s−1 )  

OPCyPh2 

(CD3NO2) 
4 D 

6.6 ± 1.0 

−202 ± 3 
66.9 12 this work 

HMPA 

(CD2Cl2) 
4 D 

14 ± 3 

−172 ± 11 
65.3 23 S2 

UO2(DMA)5
2+ 5 D 

42.6 ± 0.2 

−43.5 ± 0.7 
55.6 1.1 × 103 S3 

UO2(H2O)5
2+ 5 D 

28.4 ± 1 

−31 ± 3 
37.6 1.6 × 106 S4 

UO2(acac)2DMSO 5 D 
45.8 ± 0.8 

−46.6 ± 2.9 
59.7 2.1 × 102 S5 

UO2(acac)2DMSO 5 D 
47.9 ± 5.2 

−46.6 ± 11.2 
61.8 92 S5 

UO2(acac)2DMF 5 D 
42 ± 1.3 

−46.2 ± 5.5 
55.8 1.0 × 103 S5 

UO2(acac)2DMF 5 D 
32.8 ± 1.7 

−92 ± 5.9 
60.2 1.7 × 102 S5 

UO2(salophen)2DMSO 5 D 
30 ± 1 

−84 ± 1 
55.0 1.4 × 103 S6 

UO2(salophen)2DMF 5 D 
28 ± 1 

−89 ± 4 
54.5 1.7 × 103 S6 

a Activation enthalpy in kJ·mol−1. b Activation entropy in J·mol−1·K−1. c Gibbs free energy for activation at 

298 K in kJ·mol−1. d Rate constant at 298 K. 
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Fig. S1. IR spectra of OPCyPh2 (black), and [UO2(OPCyPh2)4](ClO4)2·EtOH (red). 

Wavenumber range: (a) 4000 ~ 400 cm−1, (b) 1500 ~ 400 cm−1. 
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Fig. S2. Top view of molecular structure (top) and schematic drawing of intramolecular π–π stacking interactions 

(bottom) of [UO2(OPCyPh2)4]2+.  
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Fig. S3.  31P{1H} NMR spectra of CD2Cl2 solutions dissolving (a) OPCyPh2, (b) [UO2(OPCyPh2)4](ClO4)2·EtOH, 

(c) OPCyPh2 and [UO2(OPCyPh2)4](ClO4)2·EtOH at 298K. 
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Fig. S4.  31P{1H} NMR spectra of CD3NO2 solutions dissolving (a) OPCyPh2, (b) [UO2(OPCyPh2)4](ClO4)2·EtOH, 

(c) OPCyPh2 and [UO2(OPCyPh2)4](ClO4)2·EtOH at 298K.   
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Fig. S5. 2D 31P{1H} EXSY NMR spectra of CD3NO2 solution dissolving  

OPCyPh2 (39.69 mM) and [UO2(OPCyPh2)4](ClO4)2·EtOH (9.98 mM). 

 

 

Fig. S6. Eyring plots for (a) kD and (b) kA.  
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Fig. S7. Optimized structures of [UO2(OPCyPh2)4]2+ (panel A) and [UO2(OPCyPh2)5]2+ (panel B) at CAM-B3LYP-

D3 level in the top views along axial UO2
2+ moieties. Distances between centroids (green dots) of the phenyl groups 

involved in thestacking interactions are also displayed. 
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