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Table S1 Full list of the computed high-pressure limit rate constants

+H + CH;
Reaction A4 n E, A n E,
I-butene R1 1.98x10" 2.00 11363 5.03x10° 3.33 11581
R2 1.27x107 2.03 7817 8.07x10° 3.29 9156
R3 3.02x10° 2.16 655  3.00x10° 3.36 4144
R4 3.00<10° 2.19 5629 1.44x10° 3.39 8560
2-butene RS 3.97x10° 2.42 2035 6.41x10" 3.55 5916
R6 1.44x107 2.04 8551 2.29x10° 3.33 9639
isobutene R7 3.55x107 1.93 12264 5.23x10° 3.28 12176
R8 2.94x10° 2.45 2092 4.91x10" 3.55 5705
I-pentene R9 2.00x107 2.00 10973 5.53x10° 3.33 11165
R10 1.28x107 2.03 7379 5.16x10° 3.29 8678
R11 1.17x10" 1.97 600  2.22x10° 3.28 3869
R12 221x107 1.90 2922 8.15x10° 3.16 6267
R13 3.50x10° 2.15 5583  1.55x10° 3.40 8754
2-pentene R14 4.16x10° 2.41 1741 6.46x10" 3.54 5514
R15 1.36x107 2.03 8142 4.53x10° 3.32 9187
R16 1.84x107 1.98 8135 4.63x10° 3.28 9091

R17 4.87x10° 2.10 304  3.19x10° 3.34 3859
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R47 7.16x10° 2.05 -638  7.96x10° 3.29 1490

Table S2 Calculated G4 energies for the reactants and transition states at the G4 level

+H + CH,
G4 energy of alkenes Reaction TS energy TS energy
1-butene -157.081325 R1 -393.712654  -196.854984
R2 -157.564684 -196.858878
R3 -157.576667 -196.867866
R4 -157.567754  -196.859809
2-butene -157.085720 RS -157.577983  -196.868988
R6 -157.568257 -196.862484
isobutene -157.087981 R7 -157.565624 -196.860991
RS -157.57986  -196.871455
I-pentene -196.359674 RY -196.838722  -236.134009
RI10 -196.843716  -236.137971
RI11 -196.855369  -236.146812
RI2 -196.850632  -236.142151
RI3 -196.846045 -236.137821
2-pentene -196.363428 R14 -196.856216  -236.147357
RIS -196.846641 -236.141032
R16 -196.846723  -236.141226
R17 -196.859676  -236.150478
RI8 -196.85034 -236.142384
2-methyl-1-butene -196.365136 R19 -196.843753  -236.139055
R20 -196.85763  -236.149311
R21 -196.861346  -236.152899
R22 -196.851132  -236.14337
2-methyl-2-butene  -196.367400 R23 196.85116  -236.144971
R24 -196.861391  -236.152227
R25 -196.860618  -236.152027
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Figure S1. Comparisons of the abstraction reaction rate constants of 1-butene with the CH3 radical



