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Table S1. Reactions used in the simulations.*”

DFT CCSD(T) G2M
Rxn Reactant Product Er Ep Ers Er Ep Ers Er Ep Ers Comment
formally
R1 3 00 221 662 | 00 239 662 | 00 235 660 TS(6,3)
R2 10 00 545 678 | 00 597 703 | 00 558 703
formally
R2 4 3 357 221 955 | 360 239 979 | 352 235 971 TS(4,6)
R2 10 4 545 357 962 | 597 360 968 | 558 352 950
R3 10 DP1 545 N/A 976 | 597 N/A 1064 | 558 N/A 10538
R7 1 27b 00 go2 798 | 00 793 792 | 00 801 792
R9 1 14b 00 621 799 | 00 700 8.0 | 00 697 848
R9 14b 2 621 2.8 748 | 700 110 804 | 69.7 7.4 801
R10 1 2 00 28 89 | 00 110 908 | 00 74 902
R10 2 13 28 568 711 | 110 540 697 | 74 540 688
R11 1 22 00 723 923 | 00 764 976 | 00 773 987
R11 22 DP2 723 NIA 764 | 764 NA 811 | 773 NA 820
R12 22 24 723 751 777 | 764 792 807 | 773 801 812
R12 24 5 751 392 777 | 792 338 813 | 801 337 824
R13 1 DP5 00 naA 930 | 00 NA 949 | 00 NA 948
R14 1 DP4 00 naA 12025 | 00 NA 1024 | 00 NA  102.6
R15 1 DP6 00 \naA 88 | 00 NA 978 | 00 NA 1010
R17 2 DP1 28 N/A 882 | 110 NA 903 | 74 NA 898
R18 2 DP3 28 NIA 896 | 110 NA 970 | 74  NA 965
R19 2 DP6 28 N/A 839 | 110 NA 910 | 74  NA 951
R21 3 14b 221 621 619 | 239 700 690 | 235 69.7 684
R22 3 DP4 | 221 N/A 850 | 239 NA 852 | 235 NA 855
R23 29 DP2 888 N/A 919 | 906 N/A 939 | 900 NA 927
R24a 1 DP8a 00 naA 12077 | 00 NA 10905 | 00 NA 1124
R24b 1 ppgb | 99  nA 1079 | 00 NA 1098 | 00  NA 1127
R26 1 4 00 357 92 | 00 360 992 | 00 352 979
R27 1 33 00 677 897 | 00 717 959 | 00 691 940
R27 9 15 549 624 959 | 516 609 922 | 508 59.2  91.0
R27 33 67.7 549 769 | 717 516 783 | 69.1 508 768
R28 1 00 549 670 | 00 516 653 | 00 508 646
formally
R29 2 3 28 221 852 | 110 239 856 | 7.4 235 849 | TS(283)
R30 29 12 888 558 911 | 906 539 902 | 90.0 526 927
R31 12 15 558 624 911 | 539 609 919 | 526 592  91.0
R32 12 5 558 392 665 | 539 338 695 | 526 337 678

& Zero point corrected energies in kcal/mol for reactants (R), products (P), and transition
states (TS), relative to 1, calculated in Paper 1.>® N/A: dissociation product energies did
not factor into the simulations.

® These reactions were chosen from those of Paper 12° by two criteria: all reactions under

100 kcal/mol, and all dissociations of vinylacetylene under 120 kcal/mol.
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