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L. Crystal Structure Information

Table S1. Select Crystallographic parameters for, LiNp, NaNp, and KNp.
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Table S2. Select bond lengths (A) and angles (°) for LiNp.

Np(1)-O(1) 1.776 (12) Li(1)-O(1) 1.92(3)
Np(1)-0(1) 1.776 (12) Li(1)-O(2A) 2.03(2)
Np(1)-Cl(1) 2.626(3) Li(1)- O(2A) 2.03(2)
Np(1)-CI(1) 2.626(3) Li(1)- O(2B) 2.08(1)
Np(1)-Cl(1) 2.626(3) Li(1)- O(2B) 2.08(1)
Np(1)-CI(1) 2.626(3)
O(1)-Np(1)-O(1) 180.0
O(1)-Np(1)-C1(1) 91.3(6)
O(1)-Np(1)-C1(1) 88.7(6)
Table S3. Select bond lengths (A) and angles (°) for NaNp.
Np(1)-O(1) 1.757(2) C(1)-O0(7) 1.417(3)
Np(1)-0(1)? 1.757(2) C(1)-C(2) 1.500(3)
Np(1)-Cl(1) 2.6637(7) 0(2)-C(2) 1.423(3)
Np(1)-CI(1)? 2.6637(7) 0(2)-C(3) 1.427(3)
Np(1)-Cl(2) 2.6675(8) 0(3)-C(4) 1.431(3)
Np(1)-CI(2)? 2.6676(8) 0(3)-C(5) 1.436(3)
O(1)2-Np(1)-O(1) 180.0 C(3)-C4) 1.497(4)
O(1)-Np(1)-CI(1) 90.85(6) 04)-C(7) 1.423(3)
O(1)-Np(1)-CI(2) 89.58(6) 0(4)-C(6) 1.431(3)
O(5)-C(8) 1.42003)
Na(1)-O(8)° 2.355(2) 0(5)-C(9) 1.429(3)
Na(1)-0(3) 2.486(2) C(5)-C(6) 1.499(3)
Na(1)-O(7)° 2.550(2) 0(6)-C(10) 1.428(3)
Na(1)-O(2)° 2.563(2) 0O(6)-C(11) 1.431(3)
Na(1)-O(5)° 2.586(2) C(7)-C(8) 1.503(4)
Na(1)-O(4)° 2.646(2) O(7)-C(12) 1.426(3)
Na(1)-O(6)° 2.880(2) C(9)-C(10) 1.498(4)
Na(1)-O(3)" 2.972(2) C(11)-C(12) 1.507(4)

a:-x+1,-y+1,-z; b:-x+1,-y+1,-z+1.



Table S4. Select bond lengths (A) and angles (°) for KNp.

Np(1)-O(1) 1.7662(13) 0(2)-C(1) 1.424(2)
Np(1)-O(1)? 1.7662(13) 0(2)-C(12) 1.426(2)
Np(1)-Cl(1) 2.6513(5) 0(3)-C(2) 1.424(2)
Np(1)-CI(1)* 2.6513(5) 0(3)-C(3) 1.426(2)
Np(1)-Cl(2) 2.6614(6) 0(4)-C(5) 1.423(2)
Np(1)-Cl(2)* 2.6614(6) 0(4)-C(4) 1.425(2)
O(1)*-Np(1)-O(1) 180.0 0(5)-C(7) 1.425(2)
O(1)-Np(1)-CI(1) 88.34(5) 0(5)-C(6) 1.426(2)
O(1)-Np(1)-C1(2) 89.52(5) 0(6)-C(8) 1.420(2)

0(6)-C(9) 1.423(2)
K(1)-0(6) 2.8553(14) 0(7)-C(11) 1.423(2)
K(1)-0(2) 2.8626(15) 0(7)-C(10) 1.425(2)
K(1)-0(4) 2.8706(14) C(1)-C(2) 1.504(3)
K(1)-0(3) 2.8881(14) C(3)-C(4) 1.504(3)
K(1)-0(5) 2.9110(15) C(5)-C(6) 1.500(3)
K(1)-0(7) 3.0387(14) C(7)-C(8) 1.499(3)
K(1)-C1(2) 3.2550(8) C(9)-C(10) 1.499(3)
K(1)-CI(1) 3.3179(8) C(11)-C(12) 1.493(3)

a: -x,-y+1,-z+1.



Figure S1. Crystalline packing for LiNp. The Np, Cl, Li, O, C atoms are depicted as maroon,
blue, teal, red, and black spheres, respectively. H atoms have been removed from the image for
clarity.



Figure S2. Crystalline packing for NaNp1. The Np, Cl, Na, O, C atoms are depicted as maroon,
blue, yellow, red, and black ellipsoids, respectively. H atoms have been removed from the image
for clarity.



The Np, K, O, Cl, C atoms are depicted as maroon,

nded topology for KNpl.

purple, red, blue, and black ellipsoids, respectively.

Figure S3. Exte

The H atoms have been removed for clarity.



I1. Raman Spectroscopy
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Figure S4. Solid state spectra for the LiNp, NaNp, and KNp compounds.
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Figure SS5. Peak fitting parameters for the Np(VI) stock solution in 1 M HCl

10



-1

Intensity (counts mW-'sec )

OftrrrrrrrrryrrrrrrrrrTrTTTTTTITOTT]
860 850 840 830

Wavenumber (cm'1)

Gaussian

Best-fit values

Amplitude 4.412
Mean 839.0
SD 8.302
Goodness of Fit

Degrees of Freedom 34
R squared 0.9958
Sum of Squares 0.3400

(=]
]

=]
1

N
1

Intensity (counts mW‘1sec'1)
F -9
1

0+rrrrrrrr e

820 810 800 790

Wavenumber (cm'1)

Sum of two Gaussians
Best-fit values

Amplitude1 3.909
Mean1 803.6
sD1 5417
Amplitude2 2.566
Mean2 809.1
sD2 12.20

Figure S6. Peak fitting parameters for the Np(VI) stock solution with Li* concentration of 13.3
M.
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III. DFT methodology
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Figure S7. DFT-optimized structures of DFT-NaNp, DFT-LiNp, DFT-KNp for the four
structure types (I-IV), where CI, O, Np, Na, Li, and K are represented by blue, red, maroon,
yellow, turquoise, and purple, respectively.

Table S5. Selected average bond lengths from the optimized DFT-NaNp, DFT-LiNp, and DFT-
KNp structures.

Np=0 (A) Np-CI (A)
Li-I 1.756 2.696
Li-II 1.756 2.700
Li-IIT 1.763 2.686
Li-IV 1.798 2.632
Na-I 1.756 2.711
Na-II 1.771 2.684
Na-III 1.773 2.656
Na-IV 1.754 2.695
K-I 1.758 2.695
K-II 1.762 2.684
K-I11 1.768 2.671
K-1V 1.767 2.672
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Figure S8. DFT-optimized structures of DFT-NaU, DFT-LiU, DFT-KU for the four structure
types (I-IV), where Cl, O, U, Na, Li, and K are represented by blue, red, orange, yellow,
turquoise, and purple, respectively.

Table S6. Selected average bond lengths from the optimized DFT-NaU, DFT-LiU, and DFT-
KU structures.

U=0 (A) U-CI (A)
Li-I 1.776 2.724
Li-II 1.777 2.715
Li-1II 1.785 2.702
Li-IV 1.819 2.646
Na-I 1.776 2.728
Na-II 1.779 2.706
Na-III 1.795 2.687
Na-IV 1.774 2.712
K-I 1.779 2.711
K-II 1.783 2.700
K-III 1.789 2.688

K-V 1.787 2.688




