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To qualitatively compare the variation trends of the energies data listed in Tables S1 and

S2 (S3 and S4), the numbers in the two tables are converted into the �charts of variation

trends� in Tables S5 and S6 (S7 and S8), respectively. The energy entry under the structure

∆E(Complex-M2) is replaced by one of the four notations {+, −, 0(+), 0(−)}, depending

on the value of the energy variation (EV),

EV = ∆E(Complex-M2)−∆E(Complex-M1) ,

where Complex-M1 and Complex-M2 are the structures with elements M1 and M2 as the

central atoms, respectively, and M1 is the lighter neighboring element of M2 of the same

group of elements. The variation trend of Complex-M2 is denoted by one of the four symbols

below,

Symbol =



+ if EV ∈ (0.5,−∞)

0(+) if EV ∈ [0, 0.5]

0(−) if EV ∈ [−0.5, 0)

− if EV ∈ (−∞,−0.5)

.

Symbols �0(+)� and �0(−)� mean the magnitude of EV is less than 0.5 Kcal/mol., and

are considered to be virtually invariant. Symbols �0(+)� and �0(−)� are interchangeable

in interpreting the charts of variation trends. Additionaly, at times symbols �0(+)� and

�0(−)� �exibly regarded as �+� and �−�, respectively. All qualitative comparisons of the

(PtBu3)2M
+ and (Dipp2DAB)M

+2 reactions in the main text are referred to the charts in

Tables (S5 and S6) and (S7 and S8), respectively.
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Table S9: The main governing e�ects on the varia-
tion trends of the energies listed in the second column
are shown in the third column for the (PtBu3)2M

+

reactions with (a) methane and (b) ethene and the
(Dipp2DAB)M

+2 reactions with (c) methane and (d)
ethene.a

(a) Reactions of (PtBu3)2M+ with CH4

Structures Energies Main Governing Components

Transition States ∆Eactiv ∆Estr

∆Estr ∆Estr, meth

ETS-NOCV ∆Eint None

NEDA ∆Eint ∆Eorb

Products ∆Ereact ∆Eint

∆Estr None

ETS-NOCV ∆Eint ∆Eorb

NEDA ∆Eint ∆Eorb

(b) Reactions of (PtBu3)2M+ with C2H4

Structures Energies Main Governing Components

Transition States ∆Eactiv ∆Estr

∆Estr None

ETS-NOCV ∆Eint None

NEDA ∆Eint ∆Eelstat and ∆Eorb

Products ∆Ereact ∆Eint

∆Estr ∆Estr, carb

ETS-NOCV ∆Eint ∆Eelstat and ∆Eorb

NEDA ∆Eint ∆Eorb

(c) Reactions of (Dipp2DAB)M+2 with CH4

Structures Energies Main Governing Components

Transition States ∆Eactiv ∆Eint

∆Estr ∆Estr, meth

ETS-NOCV ∆Eint None

NEDA ∆Eint None

Products ∆Ereact ∆Eint

∆Estr ∆Estr, carb

ETS-NOCV ∆Eint ∆Eelstat and ∆Eorb

NEDA ∆Eint None

(d) Reactions of (Dipp2DAB)M+2 with C2H4

Structures Energies Main Governing Components

Transition States ∆Eactiv None

∆Estr ∆Estr, carb and ∆Estr, eth

ETS-NOCV ∆Eint ∆Eelstat and ∆Eorb

NEDA ∆Eint ∆Eelstat and ∆Eorb

Products ∆Ereact None

∆Estr ∆Estr, eth

ETS-NOCV ∆Eint ∆Eelstat and ∆Eorb

NEDA ∆Eint ∆Eorb

a ∆Eactiv and ∆Ereact are the activation energies and reaction enthalpies
of the transition states and products, respectively. All other notations in
the table are explicated in Eqs. (1) and (3) of the main text.


