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Supplementary Tables

Table SI-1. Experimental Cu-pu3-H distances (d,) on top and bottom of the
triangular cupola, average distance and standard deviation in A for the Cuy,
and Cus; clusters.

Top Cul Cu2 Cu3 Average STD

Cu20® d, 1.62 1.58 1.63 1.61 0.03
do 1.69 1.70 1.70 1.70 0.01
ds 1.75 1.73 1.70 1.73 0.02
Bottom
dy 1.64 1.59 1.54 1.59 0.05
ds 1.75 1.75 1.73 1.75 0.01
ds 1.77 1.81 1.80 1.79 0.02
Top

Cu32’ d, 1.65 1.58 1.66 1.63 0.04
do 1.73 1.75 1.68 1.72 0.04
ds 1.77 1.87 1.71 1.78 0.08
Bottom
dy 1.65 1.58 1.66 1.63 0.04
do 1.73 1.75 1.68 1.72 0.04
ds 1.77 1.87 1.71 1.78 0.08
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Supplementary Figures
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Flg. SI-1. IR spectra for CUQ()HH(SQPHQ)Q (tOp I‘OW) and CU32H20(SQPH2)1Q (bOttOHl I'OW).
The blue shadow area indicates the range of the hydrides normal modes.
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Fig. SI-2. Molecular graphs of 1 (left) and 2 (right). Bond path analyses shows that Cu-
Cu bonds are absent with the exception of a Cu-Cu dimer at the centre of 1. The different
hydrides are highlighted.
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Fig. SI-3. Bond lengths analysis between the us-H hydride and the three coordinated
neighbor Cu atoms for the BOMD trajectory during 10 —15 ps for the cluster 2 at 100 K.
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Fig. SI-4. Bond lengths analysis between the ps3-H hydride and the three coordinated
neighbor Cu atoms for the BOMD trajectory during 10 —15 ps for the cluster 2 at 200 K.
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Fig. SI-5. 'H NMR dynamics of one sample of each ot the us-H, ps-Hy, pa-Hyp, pra-Hy
and p5-Hg, hydride types for cluster 2 during 10 — 15 ps at 100 K. The average shifts are
given by the dashed lines while the standard deviations are shown with the blue shading.
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Fig. SI-6. 'H NMR dynamics of one sample of each ot the us-H, ps-Hy, pa-Hyp, pra-Hy
and p5-Hg, hydride types for cluster 2 during 10 — 15 ps at 200 K. The average shifts are
given by the dashed lines while the standard deviations are shown with the blue shading.
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