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Figure S1: Molecular structure of U[S;P(CsHs)2]4. Thermal ellipsoids show the
50% probability density surfaces. The PPh,'* countercation and hydrogen atoms

have been omitted.
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Figure S2: Molecular structure of U[SQP(tBUQC12H6)]4. Thermal ellipsoids show
the 50% probability density surfaces. The PPhs'* countercation and hydrogen

atoms have been omitted.
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'H NMR spectrum of HS,P(C12Hs).

Figure S3
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Figure S4:*'P NMR spectrum of HS,P(C12Hs).
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Figure S5: '"H NMR spectrum of HS2P(‘Bu2Ci2Hs).
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Figure S6: *'"P NMR spectrum of HS,P(‘Bu2C12Hs).
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Figure S3: "H NMR spectrum of K[S;P('Bu2C12Hs)].
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Figure S4:*'P NMR spectrum of K[S;P('BuzC12Hs)].

S10



SpinWorks 3: no title

i UUO'I{

LI B LA L ) B B B
PPM 12,8 124 120 116 11.2 10.8 10.4

file: ...y 20124t77 1h in c6dé 121504\1\fid expt: <zg30>
transmitterfreq.: 300,.131853 MHz

time domain size: 65536 points

width: 6172.84 Hz = 20,5671 ppm = 0.094190 Hz/pt
number of scans: 16

I
10.0

freq. of 0 pprn: 300,130032 MHz
processed size: 32768 complex points
LB: 0,300 GF: 0,0000

Hz/cm: 102,755 ppm/fcm: 0.34237

5.6

Figure S11. "H NMR spectrum of U[S,P(CsHs),]4, dissolved in C¢Ds solvent.
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Figure S$12.°'P NMR spectrum of U[S;P(C¢Hs),]4, dissolved in C¢Ds solvent.
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Figure S9. IR spectrum of U[S,P(C¢Hs),]4, recorded as a Nujol mull suspension.
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Figure S10. Electronic absorption spectrum of U[S,P(C¢Hs),]4, dissolved in THF solvent.
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Figure S9: 'H NMR spectrum of U[S2P(‘Bu2C12Hs)la.
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Figure S10: *'"P NMR spectrum of U[S,P('BuzC12He)]a.
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Figure S7. '"H NMR spectrum of Np[S,P(CsHs)z14, dissolved in CD,Cl, solvent.
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Figure S8. *'P NMR spectrum of Np[S:P(CeHs)2]4, dissolved in CD,Cl, solvent.
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Fig S5. Vis/NIR diffuse reflectance solid-state spectrum of crystalline Np[S,P(C¢Hs).]4 (blue line, top), and solution phase spectrum
of Np[S2P(CsHs),]4 dissolved in THF solvent (red line, bottom).
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Figure $13. '"H NMR spectrum of Np[S,P(‘Bu,CH,),1,, dissolved in CD,Cl, solvent.
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Figure S14. *'P NMR spectrum of Np[S,P('Bu,C,,Hy)],, dissolved in CD,Cl, solvent.
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Figure S6. Vis/NIR diffuse reflectance solid-state spectrum of crystalline Np[S,P(‘BuC,,Hy)], (blue line, top), and solution phase
spectrum of Np[S,P(‘BuC,H,)], dissolved in THF solvent (red line, bottom).
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P-S (A)
avg
STDEV
STDEV (%)
P-C (A)
AVG
STDEV
STDEV (%)
S—P-S (°)
C-P-C ()
C_Ctether (A)

C_Carene (A)

[PPhy][S:P(C12H5)]

1.9751
1.9781
1.9766
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0.107321681
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1.8224
1.82105
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0.104839972

118.53

90.65

1.4684

1.3836
1.402

1.3887
1.3914
1.3777
1.3909
1.3882
1.3976
1.3789
1.3848
1.3789
1.383

[AsPhy][S:P(‘Bu;C;2Hg)]*0.5acetone

1.9797
1.9792
1.97945
0.000353553
0.017861193

1.8177
1.8218
1.81975
0.002899138
0.15931517

119.22

90.74
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1.382
1.4
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1.4

1.382
1.392
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1.407
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2.014

2.013
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1.819
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1.821
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1.8114
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1.8087625
0.003012326
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2.8004
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1.809
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S-P-S (°)

AVG
STDEV
STDEV(%)

C-P-C ()

AVG
STDEV
STDEV(%)

S-M-S ()

AVG
STDEV
STDEV(%)

C_Carene (A)

U(SzPPh2)4°THF Np(SZPPh2)4‘THF Pu(SzPPh2)3(py)2°toluene

109.23
109.46
109.47
109.33
109.3725
0.114418821
0.104613885
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1.384
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108.82
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105.53
106.05
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103.17
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70.81
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70.7775
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U(SzPPh2)4°THF Np(SZPPh2)4‘THF Pu(SzPth)3(py)z°toluene

C—Carene (A) 1.392 1.3856 1.39
1.389 1.3875 1.375
1.393 1.3783 1.388
1.379 1.3798 1.39
1.376 1.375 1.378
1.37 1.3695 1.368
1.398 1.389 1.383
1.391 1.3902 1.403
1.401 1.389 1.384
1.393 1.3865 1.387
1.369 1.3737 1.38
1.386 1.3722 1.372
1.392 1.3899 1.395
1.395 1.3898 1.387
1.391 1.386 1.382
1.381 1.3772 1.367
1.379 1.3743 1.377
1.388 1.373 1.373
1.386 1.3837 1.38
1.385 1.3913 1.384
1.383 1.3845 1.379
1.391 1.3901 1.392
1.381 1.3721 1.36
1.37 1.3706 1.375
1.399 1.386 1.392
1.392 1.3883
1.395 1.387
1.377 1.3935
1.386 1.3736
1.378 1.3809
1.395 1.3835
1.393 1.3897
1.389 1.3843
1.386 1.3863
1.39 1.377
1.37 1.374
1.386 1.389
AVG 1.3874375 1.383066667 1.379444444
STDEV 0.008052768 0.00679115 0.013966172
STDEV (%) 0.580405829 0.49102115 1.012449058
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STDEV
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S-P-S ()
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U[S:P(‘Bu,C1,Hg)]4*toluene Np[S:P(‘Bu,C;,Hg)]s*4toluene
C—Carenc (A) 1.3999 1.393

1.386 1.402

1.3898 1.39

1.3814 1.397

1.4006 1.397

1.3795 1.403

1.3971 1.406

1.3799 1.383

1.3969 1.404

1.3822 1.394

1.4003 1.398

1.3812 1.397

1.393 1.404

1.4067 1.389

1.3852 1.391

1.3885

1.392

1.3884
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1.4074
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1.3718
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1.3934
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1.3852
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1.3961
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AVG 1.389591667 1.3971
STDEV 0.009361234 0.007238544
STDEV (%) 0.673667945 0.518112102
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