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Figure S1. Potential-energy surface of the reaction CsH + C,H, — CsH, + H. The red (blue)
line is for the linear (cyclic) CsH reaction. The molecular structures are presented along with the
corresponding potential-energy levels. The relative potential energies are given in kcal mol-!.
An intermediate is labeled with [# and a transition structure is labeled with TS#. TS2 lies above
12 at the B3LYP/aug-cc-pVDZ level but TS2 becomes below 12 at the level of CCSD(T)/aug-cc-
pVTZ + ZPE, indicating that TS2 is negligible at the latter level of theory.

S2



®
P A ]
°

'

HyCo
f* jt . ‘4 +H
? ‘ay ™ o 21.5
. o 2909949, .a000a°
P I II b )
g L TS15 TS16 - L)
TS9 TS10 9.4 93 @ o > ‘J—d—l—‘.‘
@ - = d 2P I 0
8.6 8.1 a @ L) TS7
-CH e, O TS6 iy
G, S-S ¢ N ° 4.7
T rryY e
04 T$17 ¢'HCS(C)CH e c‘ it =i
¢-CH +H & +7§{ ) HCH
+EH, 10 33 sa0 0000909, on e
27 PP IIIDD 909 TS5 [ : » 0.1
saa-aoal
?
* PP

o
101 JJJJJJ}J‘
<

e

*1 s32099999
o* TS3 =
2933395/ saooa
TS12

TS13 [TS14

b 4

I i o i =)
TS4 \ TS8

-28.0

6 2 TS2
B g 1o -30.1 -322
*a-313 —31.2 312 @9 _306 30030000
e @ e
P o 000009 .
s29009] >

b >
&
oOJJJJ‘

15
—43.2
4 23909900
—574,

e ) oc:
>

16

-81.6
OJJ&JJJJJﬂ

Figure S2. Potential-energy surface of the reaction C;H + C,H, — CyH, + H. The red (blue)
line is for the linear (cyclic) C;H reaction. The molecular structures are presented along with the
corresponding potential-energy levels. The relative potential energies are given in kcal mol-.
An intermediate is labeled with I# and a transition structure is labeled with TS#. TS1 (TS2) lies
above I1 (I2) at the B3LYP/aug-cc-pVDZ level but TS1 (TS2) becomes below 11 (I12) at the level
of CCSD(T)/aug-cc-pVTZ + ZPE, indicating that TS1 (TS2) is negligible at the latter level of
theory. Compared with the C;H + C,H, (or CsH + C,H,) reaction, 111 and TS18 cannot be

optimized in the C;H + C,H, reaction. The calculation of intrinsic reaction coordinate (IRC) also
confirms the absences of I11 and TS18 in the C;H + C,H, reaction.
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