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Supporting Information

Table S1. The rate constants (k, Sec'!) for the dissociation process, Ng@B4) — Ng + Byy and
Ng,@By4g — Ng + Ng@B4o computed at the wB97XD/def2-TZVP//wB97XD/def2-SVP level.
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B;-hole Bg-hole
System K k
He@B4o 4.7x107° 3.9x100
Ne@Ba4 1.5x10-88 2.6x10%
Ar@By 3.8x10713? 4.5x107138
Kr@By 6.0x10111 5.1x10-144
Xe@By 5.2x10-101 1.9x10-133
Rn@By 2.7x10°° 7.6x10-11°
He,@Byo 4.0x1073!
Ne,@Bua 2.0x10-37
Ary, @By 7.5x100

Table S2. Ng-Ng interatomic distances in A unit in free Ng, dimer.

System | r(Ng-Ng)in Ng,@By4y | r(Ng-Ng) in free Ng, | A( 1(Ng-Ng))
He,@Byo 1.672 3.174 1.502
Ne,@Buao 1.906 3.334 1.428
Ar,@Buy 2.232 4.092 1.860
Kr, @By 2.335 4.308 1.973

Table S3. Electron density descriptors (au) at the bond critical points (BCPs) between two Ng

atoms in free Ng, dimer.



System BCP ,O(I’C) Vzp (FC) H (rc’)
He, He-He 0.0005 0.0032 0.0002
Ne, Ne-Ne 0.0011 0.0066 0.0004
A Ar-Ar 0.0015 0.0056 0.0004
Kr, Kr-Kr 0.0018 0.0064 0.0005

He: 84.8
Ne:138.3
B Ar: 204.8
Y Kr:212.9
Xe:198.5
Rn:178.6

He:-7.0
; i Ne:-14.0
g vl e anaeos Sl Ar-43.6

) ’ Kr:-68.1
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Rn:-141.8

Fig. S1 Activation free energy barrier, AG*, for release of Ng along Bg hole for Ng@B,o. AG* is
computed at the wB97X-D/def2-TZVP//wB97X-D/def2-SVP level with thermal correction taken

from the latter level.
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Fig. S2 The molecular graphs of Ng@B40 and Ng,@B40 systems showing BCPs.

He,@B,,

NOCV-1 (-3.6) NOCV-2 (-2.9)

Ne,@B,,

NOCV-1 (-3.4) NOCV-2 (-2.1) NOCV-3 (-2.0)
Ar,@B,,

NOCV-1 (-28.8) NOCV-2 (-8.7) NOCV-3 (-6.6) NOCV-4 (-8.5) NOCV-5 (-6.1)
Kr,@B,,
NOCV-1 (-56.0) NOCV-2 (-16.4) NOCV-3 (-14.2) NOCV-4 (-11.2) NOCV-5 (-11.0)
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Fig. S3 The difference density plots of the major contributing NOCYV orbitals of Ng,@B, systems. The

associated AE values in kcal/mol are given within parentheses.
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