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Figure S1. Partial density-of-state (PDOS) analysis of ML3(NO3)s;. The Am/Cm d, f and N/O p

orbitals plotted as an orange, red, blue and dark green curve, respectively.

Table S1. The Wiberg bond indicies (WBIs) of M-N and M-O bonds.?

Complex M-Nwagi M-Owgi

ML*(NO3)3 0.445/0.432 0.524/0.531
ML?(NOs)s 0.315/0.307 0.696/0.701
ML3(NO3)3 0.157/0.092 0.636/0.657
[M(LY):NO3]** 0.504/0.476 0.680/0.669
[M(L?)2NO3]?* 0.378/0.371 0.763/0.754

a /.. represents the results of M=Am and M=Cm, respectively.

Table S2. Changes of Gibbs free energies (kcal/mol) for extraction reactions of 1: 1 and 1:2 metal

to ligand ratios in cyclohexanone at the B3LYP/6-311G(d,p)/RECP level of theory.?

Reaction AG AAG
[M(H20)0]**ag+L! 0rg+3NO3" ag—MLY(NO3)3,0rg+9H204q -203.31/-197.43  -5.88
[M(H20)5]* 2g*L2 0rg+3NO3" ag—ML?*(NO3)3 org+9H204g -211.09/-205.06 -6.03
[M(H20)0]**2g*+L3 org+3N O3 ag—ML3(NO3)3,0rg+9H204q -210.80/-203.18  -7.63
[M(NO3)(H20)7]?" ag*+ L org+2NO3" ag— MLY(NO3)3,0rg +7H204q -128.44/-125.19  -3.26
[M(NO3)(H20)7]%* aq+L2 org+2NO3" ag— ML2A(NO3)3 rg +7H204q -136.23/-132.82  -3.41
[M(NO3)(H20)7]?"2g*L3 org+2NO3” ag— ML3(NO3)3,0rg +7H204q -135.94/-130.93  -5.01
[M(H20)0]%*2q +2L% org+ NO3™ aq—[M(L1)2NO3]%*, org +9H204q -67.84/-61.40 -6.43
[M(H20)9]**2q +2L2 org+ NO3" ag—[M(L2)2NO3]%* org+9H20zq -79.35/-72.77 -6.59
[M(H20)0]%*2q +2L2 org+ NO3™ ag—[M(L¥)2NO3]%*, org+9H204q -93.15/-86.23 -6.92
[M(NO3)(H20)71%* aq*+2L  org—[M(LY)2NO3]?* org +7H204q 7.03/10.84 -3.81



[M(NOS)(HZO)7]2+aq+2Lzlorg—)[M(Lz)zNOS]z-'—’ org +7HZan '449/'052 '397

[M(NOS)(H20)7]2+aq+2L3”0rg—>[M(L3’)2NO3]2+' org +7H203q '1828/'1398 '430

a, /. .represents the results of M=Am and M=Cm, respectively.

Table S3. Changes of Gibbs free energies (kcal/mol) for extraction reactions of 1: 1 and 1:2 metal

to ligand ratios in nitrobenzene at the B3LYP/6-311+G(2df,p)/RECP level of theory.2

Reactions AG AAG
[M(H20)9]** ag+ L2 org+3NO3" sq—MLY(NO3)3,0rg+9H204q -21.76/-15.62  -6.14
[M(H20)9]**ag+L2 org+3NO3" sq—ML2(NO3)3,0rg+9H204q -30.49/-2415  -6.34
[M(H20)9]** ag+ L2 org+3NO3” sq—ML3(NO3)3,0rg+9H204q -29.11/-22.46 -6.65
[M(NO3)(H20)7]?*aq+L  org+2NO3" sq— MLY(NOg)zorg +7H20aq  -11.35/-8.00 -3.35
[M(NO3)(H20)7]?*aq+L2 org+2NO3 aq— ML?(NOg)sorg +7H20aq  -20.08/-16.53  -3.55
[M(NO3)(H20)7]?*aq+L% org+2NO3 sq— ML3(NOg)sorg +7H20sq  -18.70/-14.83  -3.87
[M(H20)9]**aq +2L.% org+ NO3" aq—[ML%(NO3)]?", org +9H20zq -27.51/-2598  -1.53
[M(H20)9]**aq +2L2 org+ NOg” aq—[ML%(NO3)]?*, org+9H204q -44.40/-3757  -6.83
[M(H20)9]*aq +2L% org+ NOg" aq—[ML2(NO3)]?*, org+9H204q -56.34/-49.32  -7.02
[M(NO3)(H20)7]?*aq+2L" org—[ML*%(NO3)]?**, org +7H204q -17.10/-18.35  1.25
[M(NO3)(H20)7]?*aq+2L2 org— [MLZ2(NO3)]?* org +7H204q -33.98/-29.94  -4.04
[M(NO3)(H20)7]?*aq+2L% org—[ML%2(NO3)]?*, org +7H204q -45.93/-41.70  -4.23

a, /. .represents the results of M=Am and M=Cm, respectively.
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