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Table S1. Bond lengths (A) and spin densities of species (11) in D. acetoxidans, hydroxide and aqua complexes of U, Np and Pu di-nuclear

models.
U Np Pu

Dac | Hydroxide | Aqua Dac | Hydroxide | Aqua Dac | Hydroxide | Aqua
Bond Lengths, A
A 1.79 1.78 181 1.78 1.79 1.77 1.76 1.77 1.76
B 1.84 1.82 1.86 1.82 1.83 1.80 1.80 181 1.76
C 2.42 2.44 2.41 2.44 2.46 2.52 2.50 2.46 2.65
D 4.00 4.16 4.08 4,01 4.07 4.22 4.02 4.06 4.47
E 1.89 1.90 1.90 1.87 1.87 1.86 1.84 1.85 1.82
F 181 1.78 181 1.80 1.80 1.77 1.79 1.79 1.76
Spin densities, e
MY 0.16 0.46 0.15 142 1.27 1.66 2.66 2.48 2.61
MY 0.96 0.67 0.90 1.99 2.16 1.73 3.07 3.29 3.07
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Table S2. Bond lengths (A) and spin densities of species (111) in D. acetoxidans, hydroxide and aqua complexes of U, Np and Pu di-nuclear
models.

U Np Pu
Dac | Hydroxide | Aqua Dac | Hydroxide | Aqua Dac | Hydroxide | Aqua
Bond Lengths, A
A 1.82 1.82 1.85 1.81 1.81 1.80 1.80 1.81 1.79
B 1.89 1.87 2.05 1.87 1.90 1.85 1.85 1.88 1.82
C 2.40 2.40 2.36 2.49 2.42 2.44 2.50 2.51 2.46
D 3.97 4.11 4.08 4.03 3.96 4.15 3.99 4.06 4.12
E 1.93 1.93 1.94 1.86 1.87 1.88 1.84 1.85 1.86
F 1.85 181 1.84 1.82 1.83 1.80 1.80 1.81 1.79
Spin
MV
MV

in densities, e’
0.81 1.07 1.12 2.21 2.21 2.19 3.35 3.36 3.33
1.40 1.14 1.13 2.33 2.24 2.24 3.39 3.41 3.39
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Table S3. Bond lengths (A) and spin densities of species (1V) in D. acetoxidans, hydroxide and aqua complexes of U, Np and Pu di-nuclear

models.
U Np Pu

Dac | Hydroxide | Aqua Dac | Hydroxide | Aqua Dac | Hydroxide | Aqua
Bond Lengths, A
A 1.80 1.79 1.81 1.78 1.80 1.78 1.77 1.78 1.76
B 1.85 1.83 1.87 1.83 1.85 181 181 1.82 1.80
C 2.34 2.37 2.35 2.42 2.39 2.52 2.40 2.37 2.48
D 3.99 4.17 4.08 4.02 4.08 4.24 3.98 3.96 4.21
E 1.94 1.95 1.96 1.89 1.92 1.88 1.88 1.89 1.88
F 2.07 2.02 2.08 2.06 2.08 1.99 2.06 2.06 2.00
Spin densities, €’
MY ] 0.25 0.62 0.43 2.05 1.67 1.93 2.88 2.98 3.04
M"Y 1.94 1.59 1.78 2.42 2.82 2.54 3.88 3.82 3.72
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Table S4. Bond lengths (A) and spin densities of species (V) in D. acetoxidans, hydroxide and aqua complexes of U, Np and Pu di-nuclear

models.
U Np Pu

Dac | Hydroxide | Aqua Dac | Hydroxide | Aqua’ Dac | Hydroxide | Aqua
Bond Lengths, A
A 1.79 1.77 1.80 1.77 1.79 1.76 1.77 1.77 1.74
B 1.84 1.80 1.84 1.87° 1.82 1.76 1.79 1.80 1.76
C 2.54 2.54 2.58 2.40 2.57 27.30 2.42 2.58 2.66
D 4.13 4.59 4.43 3.72 4.44 29.15 4.34 441 4.74
E 2.19 2.28 2.22 2.22 2.21 2.01 2.24 2.18 2.24
F 2.04 1.99 2.05 2.05 2.04 2.01 2.05 2.06 2.00
Spin densities, €’
MY 0.1 0.27 0.14 1.30 1.29 2.14 2.46 2.43 2.47
M"Y 2.21 191 2.02 3.08 3.13 2.29 4.24 4.28 4.19

% Forms double bridged structure
b Spontaneously cleaves



