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Table S1. Lowest vibrational frequencies (cm!) at different theoretical levels for the global
minimum Dy, ptH cluster.

Theoretical level Lowest vibrational frequency (cm™')
B2PLYP-D3(BJ)/def2-TZVP 60.3
MO06-L/ def2-TZVP 59.7
MP2/ def2-TZVP 61.9
TPSS-D3(BJ)/def2-TZVP 58.8
©B97XD/def2-TZVP 61.7
PBEO0/def2-TZVP 62.0
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Fig S1. Relative energies (kcal/mol) of the isomers calculated at CCSD(T)/aug-cc-pVTZ//MO06-
2X/def2-TZVP level. T diagnostic values are shown in red font and within parenthesis.



AEq, = -128.9
[v] =0.79

Fig §2. The shapes of deformation densities (Ap) for ETS-NOCYV analysis of HOBe4S, cluster.
Direction of charge flow is from red to blue and energy is in kcal/mol.
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Fig S3. Root-mean square deviation, RMSD (A) versus time plot obtained using Born-

Oppenheimer molecular dynamics (BOMD) simulation at 298K calculated at M06-2X/def2-TZVP
level for a time period of 25 ps.



Cartesian coordinates of the optimized geometries shown in Fig S1 at M06-2X/def2-TZVP level.
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