ELECTRONIC SUPPORTING INFORMATION

Thermogravimetric Analysis

Temp. 0 0 ,
Range C° C) Yo wt. lossexpt | % wt. losscalc Assignment
0-250 6.92 6.78 Loss of 5 eq. H,O
400 — 600 72.72 72.89 Lossof 2 eq. Re;Oy

UO,remaining

TGA analysis for [U(ReO4)4].5H.0 (1)

Temp.

0 0 1
Range (° C) Yo wt. lossexpt | % wt. losscalc Assignment
0-250 5.79 5.82 Loss of 3 eg. CHsCN
250 -420 38.67 39.47 Lossof 3eq. TPPO

Mixed U & Reoxidesremain

TGA analysis for [U(ReO4)4(TPPO)3(CHsCN)].2CH3CN (5)

Temp. N o ,
Range (° C) Yo wt. lossexpt | % wit. loss calc Assignment
200 - 600 39.18 41.33 Loss of 4 eq. TBPO

Mixed U & Reoxidesremain

TGA analysisfor [U(ReO,)4(TBPO)4] (2)



Temp.
Range (° C)

% wit. loss expt

% wt. Losscalc

Assignment

0-250
300 - 700

4.43
46.29

4.22
39.47

Loss of 2 eq. CH3CN
Loss of DPPM O, + Re;Oy
Mixed U & Reoxidesremain

TGA analysis for [U(ReO4)(DPPM O.)3(OH)][ReO4] 2.2CH3CN (6)

Temp.
Range (° C)

% wt. Loss
expt

% wt. Losscalc

Assignment

0-900

40.74

46.22

Loss of 4 eq. TBP
Mixed U & Reoxidesremain

TGA analysis for [U(ReO4)4(T'BP),] (4)

Temp.
Range (° C)

% wit. loss expt

% wt. losscalc

Assignment

150 - 900

35.72

37.0

Lossof 4 eq. TEP

Mixed U & Reoxidesremain

TGA analysis for [U(ReO4)4(TEP)4] (3)



Space filling diagram of a portion of the lattice of [U(ReO,)4(TPPO)3(CH3CN)] (5).



Packing diagram showing two molecules of 6 (Ieft). Phenyl rings of DPPM O, ligands
have been omitted for clarity. Space filling diagram of two molecules of 6in the same
orientation (right).
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Mid- and far-infrared ATR (in transmission) spectra of solid [U(ReO4)4(TBPO)4] (2)
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Mid- and far-infrared ATR (in transmission) spectra of solid [U(ReO4)4(TEP)4] (3)
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Mid- and far-infrared ATR (in transmission) spectra of solid [U(ReOg)4(TPPO)3(CH3CN)].2CH3CN (5)
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Mid- and far-infrared ATR (in transmission) spectra of solid [U(ReO4)(DPPM O,)3(OH)](ReO4)2(MeCN), (6)
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P=0 vibrations (cm™) in complexes 2— 6 in comparison to the unbound ligand (solid

state).

Compound PZLOiggﬁgor |_|,:gr aer?d COI(_)E g;rrw]zted
5 TPPO 1186 1047
2 TBPO 1155 1059
6 DPPMO; 1186 1064, 1074
4 TBP 1280 1157
3 TEP 1260 1167
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P=0 donor ligand infrared vibrations for U" - perrhenato compounds (solid state).

Compound Vibrations (cm™)

1437, 1146, 1120, 1047, 1022, 997, 818, 748,

1462, 1233, 1096, 1059, 1032, 1011, 837,

1437, 1159, 1119, 1074, 1065, 1024, 995,

[U(ReO4)(DPPMO2)s(OH)I[Re0A2 (6) | gea' 539 779, 733, 721, 681

[U(ReOL)4(TBP)4] (4) 1468, 1369, 1182, 1157, 1096, 1024, 814

[U(ReO.)4TEP)] (3) 1167, 1099, 1078, 1034, 991, 831, 810, 758

NOTE: P=0 stretch vibrations are underlined.
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Solution state variable temperature (228-298 K) *P NMR spectra (162 MHz, 256 scans)
for [U(ReO4)4(TPPO)3(CH3CN)]2CH3CN (5) in MeOD.
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Solution state variable temperature (228-298 K) *P NMR spectra (162 MHz, 256 scans)
for [U(REO4)4(TBPO)4] (2) in CD3CN
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Solution state variable temperature (228-298 K) *P NMR spectra (162 MHz, 16 scans)
for [U(ReO,)(DPPM Oy,)3(OH)][ReO4]2(MeCN); (6) in pyridine.
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Solution state variable temperature (213 -298 K) *'P NMR spectra (162 MHz, 16 scans)
for [U(ReO4)4(T'BP)4] (4) in MeOD.
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Solution state variable temperature (213-298 K) *P NMR spectra (162 MHz, 16 scans)
for [U(ReO4)4(TEP)4] (3) in MeOD.
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