Electronic Supplementary Material (ESI) for Dalton Transactions.
This journal is © The Royal Society of Chemistry 2022

Electronic Supplemental Information

for

A spectroscopic, structural, and computational study of Ag-oxo interactions in UO,*'/Ag

complexes

Dominique M. Brager,? Alexander C. Marwitz,® Christopher L. Cahill?

“Department of Chemistry, The George Washington University, 800 22" Street, NW, Washington,
DC, 20052, USA.

bDepartment of Chemistry, Georgetown University, Washington, DC, 20057, USA.

Table of Contents

Figure S1.
Figure S2.
Figure S3.
Figure S4.

Thermal Ellipsoid PIot Of T .....cc.ooiiiiiiiiiiee e 3
Thermal EIlipsoid PIot 0F 2 .....c..oooiiiiiiiieiieeceeee et 4
Thermal EHipsoid PIot 0f 3. ....ooioiiieie e 5
Thermal Ellipsoid PIot 0F 4 ........oooiiiiiiiiiee e 6

Figure SS. Thermal Ellipsoid PIot 0f S.....cc.ooiiiiiiiie e 7
Figure S6. Thermal EIlipsoid P1ot Of @ ..........coccviiiiiiiiiiiee e 8
Figure S7. Thermal Ellipsoid P1ot Of 7.....ccoooiiiiiiiiiiie e 9
Figure S8. Thermal Ellipsoid PIot Of 8 ........ccooiiiiiiiiii e 10
Figure S9. Thermal Ellipsoid P1ot 0f 9 .....cccviiiiiiiiee e e 11
Figure S10. Thermal Ellipsoid P1ot 0f 10 ........cccooiiiiiiiiiiiiiiceeeeeeeeeeeee e 12
Figure S11. Thermal Ellipsoid P1ot of 11 ........coiiiiiiiiiiiiiieieeeeeeee e 13
Figure S12. Thermal Ellipsoid PIot Of 12 .......cccuviiiiiiiii et 14
Figure S13. DFT ground state models for 1-12 .........cccccoviiiiniiiiniiieeeeeeeeeeee e 15
Sample S1. Sample NBO input 1€ ......cc.oooiiiiiiiiiieiieiiceeeeese e 16
Figure S14. Experimental PXRD pattern of 1.........cocooiiiiiiiiiiiieeeeeeeeeee e 21
Figure S15. Experimental PXRD pattern 0f 2 ........cccooiiiiiiiiiiiiiiiiceceeeeeee e 22
Figure S16. Experimental PXRD pattern of 3 ........cccooiiiiiiiniiiinieieeeeeeeeee e 23
Figure S17. Experimental PXRD pattern of 4 .........cccooiiiiiiiiiiiieee e 24
Figure S18. Experimental PXRD pattern of 5........cccooiiiiiiiniiiiiiceceeceeeee e 25
Figure S19. Experimental PXRD pattern 0f 6 ..........cccoeeiiiiiiniiiiniiiiceeeeeeeeeseee e 26
Figure S20. Experimental PXRD pattern of 7and 8 ..........ccooiiiiiiiiieceee, 27
Figure S21. Experimental PXRD pattern 0f 9 .........cccooiiiiiiiiiiiieeeeee e 28
Figure S22. Experimental PXRD pattern of 12 .........coceeviiiiiniiiiiniiiieieiereeeseeeee e 29



Figure S23. Ag-O; ppcp vs stabilization energies for 1-12 ..........ccoceeviiiiniiniiniiniieeneceee 30

Figure S24. Ag-O, ppcp vs stabilization energies for 1-12 ..........cccooviviiiiiiiniiieiiecieeeeeeee e, 31
Figure S25. U=0O(Ag) ppcp Vs stabilization energies for 1-12 .......c.ccoooiiiiiiiiiniiniiiiniceeeee, 32
Figure S26. U=0 pgcp vs stabilization energies for 1-12...........cccoeiiiiiiiiiniiieeeeee e, 33



Figure S1. ORTEP illustration of 1. Ellipsoids are shown at 50% probability level.



Figure S2. ORTEP illustration of compound 2. Ellipsoids are shown at 50% probability level.



Figure S3. ORTEDP illustration of compound 3. Ellipsoids are shown at 50% probability level.



Figure S4. ORTEP illustration of compound 4. Ellipsoids are shown at 50% probability level.



Figure S5. ORTEP illustration of compound 5. Ellipsoids are shown at 50% probability level.



Figure S6. ORTEDP illustration of compound 6. Ellipsoids are shown at 50% probability level.
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Figure S7. ORTEDP illustration of compound 7. Ellipsoids are shown at 50% probability level.
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Figure S8. ORTEDP illustration of compound 8. Ellipsoids are shown at 50% probability level.
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Figure S9. ORTEDP illustration of compound 9. Ellipsoids are shown at 50% probability level.
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Figure S10. ORTEP illustration of compound 10. Ellipsoids are shown at 50% probability level.
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Figure S11. ORTEP illustration of compound 11. Ellipsoids are shown at 50% probability level.
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Figure S12. ORTEP illustration of compound 12. Ellipsoids are shown at 50% probability level.
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Figure S13. DFT ground state models for 1-12.
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Figure S14. Powder pattern (blue) of 1 with overlaid calculated pattern from CIF (red). Peaks at 5.35°,
10.71°, 12.13° and 14.53° do not correspond to any of the known reactants or impurities and were not
identified.
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Figure S15. Powder pattern (blue) of 2 with overlaid calculated pattern from CIF (red).
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Figure S16. Powder pattern (blue) of 3 with overlaid calculated pattern from CIF (red).
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Figure S17. Powder pattern (blue) of 4 with overlaid calculated pattern from CIF (red). Peaks at 4.79°,
6.57°,10.89°, 11.40°, 11.78°, and 14.34° do not correspond to any of the known reactants or impurities and
were not identified.
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Figure S18. Powder pattern (blue) of 5§ with overlaid calculated pattern from CIF (red). Peaks at 7.24°, and
8.05° do not correspond to any of the known reactants or impurities and were not identified.
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Figure S19. Powder pattern (blue) of 6 with overlaid calculated pattern from CIF (red).



Irel.
1000

A

|
Al

I i
100 TEDTREI TEnn T urmenn v o o

I

bt
L

I PF W L
Lrrn (T (V0 RN (IO (T MUY
T T T T T T i
5.00 10.00 15.00 20.00 25.00 30.00 35.00
2theta

Cu-Ka (1.541874 A)

Figure S20. Powder pattern (blue) of 7 and 8 with overlaid calculated pattern from CIFs (7 in red and 8 in
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Figure S21. Powder pattern (blue) of 9 with overlaid calculated pattern from CIF (red).
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Figure S22. Powder pattern (blue) of 12 with overlaid calculated pattern from CIF (red). An additional
Ag'/bypm phase ([Ag(CsHgNy4)] NO; « H,O) was identified from the CSD (Refcode: YABDIQ) and the CIF
(green) overlaid.!
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Figure S23. pgcp of Ag-oxo interaction vs. Ag-O distance as calculated by QTAIM for 1-12. Line
fit equation: y = 2.87281*exp(-x/0.56433)-0.00218.
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Figure S24. pgcp of Ag-oxo interaction vs. stabilization energies (kcal/mol) as calculated by SOPT
and QTAIM for 1-12. Line fit equation: y = 0.00295x + 6.8443*104
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Figure S25. pgcp for the U=0 bond canted towards the Ag* vs stabilization energy values from SOPT and
QTAIM of 1-12. Line fit equation: y = -4.66559*10-**x + 0.3053.
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Figure S26. pgcp for the U=0 bond canted away from Ag" vs stabilization energy values from SOPT and
QTAIM of 1-12. Line fit equation: y = -3.22096*10-**x + 0.31089.
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