
 



Scheme 1. Synthesis of cyclic imide dioxime, 3, and its uranyl complex, 4. 

  



 

Fig. 1. Crystal structure of (Np-CAO-H2)U(O)2(NO3)(CH3OH) (4) that shows tridentate binding of cyclic amidoxime ligand. Green, 

blue, red, and gray ellipsoids (50% probability) represent U, N, O, and C, respectively. White spheres represent H. Selected bond 

distances (Å) and angles (°) are as follows: U-O1, 1.781(6); U-O2, 1.767(6); U-O3, 2.398(6); U-O4, 2.420(6); U-O5, 2.589(6); U-O6, 

2.572(6); U-O8, 2.462(7); U-N4, 2.514(7); O1-U-O2, 177.1(3); O3-U-O8, 170.1(2); O4-U-O6, 176.8(2); O5-U-N4, 169.0(2). 

  



 



Fig. 2. (A) The 
13

C CP MAS NMR of 3 with interrupted decoupling exhibiting the resonances of 

the four quaternary carbons. (B) The 
13

C CP MAS NMR of 4 with interrupted decoupling 

revealing the shifted resonances of the four quaternary carbons in the ligand. *Denote spinning 

sidebands. 



 



Fig. 3. The uranyl region (U(O)2) of the vibrational spectra, both IR (top) and Raman (bottom). 

The spectra of ligand 3, complex 4, and uranyl nitrate hexahydrate are shown from top to 

bottom. The positions, left to right, of the antisymmetric (νas) and symmetric (νs) U=O stretches 

are labeled for uranyl and the complex while competing vibrations are labeled for the ligand.





Fig. 4. (A) LUMO of (Np-CAO-H2)U(O)2(NO3)(CH3OH) (4). (B) HOMO of complex 4. (C) 

Orbital splitting diagram of complex 4 obtained from DFT calculations. All calculations used 

NWChem/B3LYP/6-311++g**.



 
Figure S1. The HSQC NMR spectrum of 3 in DMSO-d6.



 
Figure S2. The HMBC NMR spectrum of 3 in DMSO-d6.



 



Figure S4. The full Raman and IR spectra of the samples collected.



 

Figure S5. Selected molecular orbital plots from HOMO-5 (a) to HOMO (f).



 

Figure S6. Selected molecular orbital plots from LUMO (a) to LUMO+5 (f). 



Vector Occupancy E (kcal/mol) Orbital 

113 0 -41.77785877 LUMO+5 

112 0 -56.05737593 LUMO+4 

111 0 -62.86012399 LUMO+3 

110 0 -64.62625088 LUMO+2 

109 0 -65.68347973 LUMO+1 

108 0 -77.99359441 LUMO 

107 2 -139.2314168 HOMO 

106 2 -151.9577588 HOMO-1 

105 2 -172.4153379 HOMO-2 

104 2 -187.5987581 HOMO-3 

103 2 -187.7764689 HOMO-4 

102 2 -190.3751761 HOMO-5 

 

Table S1. Selected molecular orbital data from HOMO-5 to LUMO+5.









 

 


