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Fig. S1 Optimized geometries of 2-CCn (n=1-6).
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Fig. S2 Gauche conformation (ψ) of transition states TS5, TS5A and TS5B.
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Fig. S3 Optimized geometries of another possible transition states.
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Fig. S4 ESP-mapped molecular vdW surface of TS5, TS5A and TS5B.
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Fig. S5 Optimized geometries of intermediates and transition states for 
acetylene hydrochlorination with 1P.
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Fig. S6 Energy profiles of different DFT results for the acetylene 
hydrochlorination between C2H2 and HCl with catalyst 1. Values are given in 
eV.
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To investigate whether this discrepancy is due to the employed functional, 
we recalculated the energy profile using the PBE0, ωB97XD and M06-L 
methods by performing single-point calculations on the PBE0, ωB97XD and 
M06-L optimized geometries, respectively. The computation results indicate 
that when different functional are taken into consideration, the fluctuation 
tendency of energy in this pathway is almost the same among these 
functionals. We can draw the conclusion that the M06-2X functional could 
provide great accuracy in energetic information for this work and the use of 
other functionals will not affect the over conclusions.
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