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Fig. S1 Low-lying isomers of TM4Bg (TM = Hf, Ta, W, Re, Os) at the levels of
PBEO/TZVP.
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Table S1. The theoretical and experimental data for TM (TM = Hf, Ta, W, Re, Os)
dimer: equilibrium bond lengths (R, in A), vibrational frequencies (w, in cm™), and
magnetic moments (u, in ug). The values were calculated by using PBEO functional
under the basis set of def2-TZVP or LanL.2DZ.

def2-TZVP LanlL2DZ Experiment
R(A) | o (cm™) U RA) | o (cm™) u R(A) o (cm™) U
Hf, | 240 | 2299 2 2.61 193.4 2 246 | 1762+2.6| 2!
Ta, | 223 284.3 4 2.25 295.3 4 223 [3002+1.2 | 4!
W, | 2.00 | 421.0 0 2.02 423.8 0 2.18 336.8 0!
Re, | 201 | 411.84 2 2.04 407.5 2 2.18 340+20 2!
Os, | 2.22 302.3 6 2.36 266.0 6 | 2.2+0.05 | 300+20 | 4/6>3
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Table S2. The coordinates of the lowest energy structures of TM4Bg (TM = Hf, Ta,

W, Re, Os) at the levels of PBEO/TZVP.
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Table S3. The coordinates of the lowest energy structures of TMyB;3~ (TM = Hf, Ta,

W, Re, Os) at the levels of PBEO/TZVP.
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