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Table S1. Comparisons of geometrical parameters (A) of BioH 4 at different theory level and

experimental data.

bond BioHs(exptl)? BioHi4" BioHi4° B oH4¢ BioH 4
B;,-B; 1.7440.03 1.789 1.785 1.792 1.791
Bs-Bg 1.76+0.03 1.786 1.780 1.790 1.790
Bs-B; 1.74+0.02 1.749 1.749 1.750 1.749
B,-B; 1.79+0.04 1.781 1.778 1.785 1.785
Bg-B> 1.730.04 1.724 1.722 1.723 1.724
Bs-B 1.78+0.03 1.786 1.780 1.790 1.790
B;-B; 1.74+0.02 1.749 1.749 1.750 1.749
Bi-B; 1.78+0.02 1.776 1.774 1.784 1.784
Bo-Bg 3.592 3.582 3.595 3.595
B;,-Bs 2.837 2.829 2.845 2.845
B;-Bg 2.01+£0.02 1.989 1.988 1.991 1.991
Bo-p-Hy 1.40+0.05 1.333 1.333 1.335 1.335
Bs-p-Hy 1.3440.05 1.322 1.319 1.318 1.318
By-Hy 1.2540.05 1.190 1.188 1.181 1.181
B10H14

“ For experimental data see ref: Gaines, D. F. Inorg. Chem. 2000, 39, 1812-1813. » At the CCSD/6-31+G* level of theory. °At the MP2/6-
31+G* level of theory. ¢ At the B3LYP/6-311+G(d,p) level of theory in this work. At the B3LYP/6-311G(d,p) level of theory.
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Fig S1. The whole free energy profile for an equivalent of Fe@B;oH14 reducing double CO, at the
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Fig S2. The whole free energy profile for an equivalent of Fe@B;oH14 reducing double CO, at the

MO6 level.
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Fig S3. Different interaction modes between Fe atom with H1 and H2 atoms.
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