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Table S1. The thermal decomposition of 1 at 368 K.

Run A1 (3220) Run A2 (3238)

seconds Fp tBu [1] In[1] seconds Fp  tBu [1] In[1]

0 1.00 15.95 100.00 4.61 0 1.00 1295 100.00 4.61

2400 1.00 14.95 9375 4.54

4800 1.00 13.48 84.52 4.44

7200 1.00 12.61 79.10 4.37

9600 1.00 11.52 7225 4.28

12000 1.00 10.83 67.92 422

14400 1.00 10.55 66.16 4.19

16800 1.00 9.60 60.20 4.10

19200 1.00 9.54 59.82 4.09 19200 1.00 8.03 62.01 4.13
21600 1.00 7.74 59.80 4.09
24000 1.00 7.30 56.41 4.03
26400 1.00 695 5372 398
28800 1.00 6.70 51.78 3.95
31200  1.00 6.36 49.17 3.90
33600 1.00 6.00 46.37 3.84
36000 1.00 5.74 4437 3.79

76840 1.00 2.75 17.22  2.85

79240 1.00 2.51 15.71 2.75

kops  2.22E-05



Table S2. The thermal decomposition of 1 at 368 K.

Run B1 (3221) Run B2 (3239)

seconds Fp tBu [1] In[1] seconds Fp  tBu [1] In[1]

0 1.00 15.20 100.00 4.61 0 1.00 13.19 100.00 4.61

2400 1.00 13.82 90.93 4.51

4800 1.00 13.24 87.12 447

7200 1.00 12.73 83.79 4.43

9600 1.00 11.63 76.51 4.34

12000 1.00 10.97 7222 428

14400 1.00 10.10 66.49 4.20

16800 1.00 10.02 6593 4.19

19200 1.00 9.508 62.55 4.14 19200 1.00 7.81 59.20 4.08
21600 1.00 741 5620 4.03
24000 1.00 7.05 5346 3.98
26400 1.00 6.73 5099 393
28800 1.00 6.43 4873 3.89
31200 1.00 6.16 46.74 3.84
33600 1.00 5.84 4431 3.79
36000 1.00 5.57 4220 3.74

76840 1.00 2.45 16.14 2.78

79240 1.00 2.38 15.68 2.75

kops  2.32E-05



Table S3. The thermal decomposition of 1 at 378 K.

Run A (2183)
seconds Fp tBu 1] In[1]
0 1.00 6.17 100.00 4.61
1200 1.00 5.54 89.74 4.50
2400 1.00 5.05 81.75 4.40
3600 1.00 4.59 74.44 4.31
4800 1.00 4.25 68.83 4.23
6000 1.00 4.00 64.88 4.17
7200 1.00 3.66 59.23 4.08
8400 1.00 3.37 54.58 4.00
9600 1.00 3.13 50.71 3.93
10800 1.00 2.98 48.34 3.88
12000 1.00 2.70 43.80 3.78
13200 1.00 2.51 40.61 3.70
14400 1.00 2.31 37.37 3.62
15600 1.00 2.15 34.76 3.55
Kobs 6.59E-05
Table S4. The thermal decomposition of 1 at 378 K.
Run B (2184)
seconds Fp tBu 1] In[1]
0 1.00 9.39 100.00 4.61
1200 1.00 8.50 90.53 4.51
2400 1.00 7.73 82.40 4.41
3600 1.00 7.10 75.67 4.33
4800 1.00 6.59 70.24 4.25
6000 1.00 6.10 64.99 4.17
7200 1.00 5.60 59.71 4.09
8400 1.00 5.25 55.92 4.02
9600 1.00 4.82 51.32 3.94
10800 1.00 4.51 48.01 3.87
12000 1.00 4.14 44.11 3.79
13200 1.00 3.83 40.80 3.71
14400 1.00 3.53 37.58 3.63
15600 1.00 3.24 34.51 3.54
Kobs 6.65E-05



Table S5. The thermal decomposition of 1 at 388 K.

Run A (2146)
seconds Fp tBu normalized  [1] In[1]
0 0.54 3.16 5.84 100.00 4.61
600 0.54 2.98 5.49 94.09 4.54
1200 0.53 2.52 4.72 80.92 4.39
1800 0.54 2.19 4.08 69.84 4.25
2400 0.53 1.93 3.63 62.10 4.13
3000 0.54 1.72 3.21 5491 4.01
3600 0.54 1.54 2.87 49.14 3.89
4200 0.54 1.41 2.63 45.03 3.81
4800 0.53 1.27 2.38 40.74 3.71
5400 0.54 1.13 2.12 36.24 3.59
6000 0.54 0.99 1.85 31.76 3.46
6600 0.53 0.88 1.65 28.18 3.34
7200 0.53 0.82 1.53 26.26 3.27
7800 0.53 0.73 1.36 23.36 3.15
8400 0.53 0.64 1.20 20.55 3.02
9000 0.53 0.56 1.06 18.11 2.90
9600 0.53 0.50 0.94 16.03 2.77
10200 0.53 0.45 0.85 14.54 2.68
10800 0.53 0.41 0.77 13.12 2.57
11400 0.53 0.36 0.68 11.72 2.46
Kobs 1.89E-04



Table S6. The thermal decomposition of 1 at 388 K.

Run B (2150)

seconds Fp tBu normalized  [1] In[1]
0 1.00 7.48 100.00 4.61
600 1.00 6.36 85.08 4.44
1200 1.00 5.58 74.54 4.31
1800 1.00 4.90 65.54 4.18
2400 1.00 4.39 58.69 4.07
3000 1.00 3.95 52.87 3.97
3600 1.00 3.62 48.37 3.88
4200 1.00 3.30 44.06 3.79
4800 1.00 2.99 40.04 3.69
5400 1.00 2.70 36.08 3.59
6000 1.00 2.44 32.68 3.49
6600 1.00 2.24 29.92 3.40
7200 1.00 2.01 26.88 3.29
7800 1.00 1.94 25.92 3.26
8400 1.00 1.79 23.95 3.18
9000 1.00 1.61 21.55 3.07
9600 1.00 1.46 19.46 2.97
10200 1.00 1.33 17.83 2.88
10800 1.00 1.20 16.09 2.78
11400 1.00 1.09 14.52 2.68
12000 1.00 0.99 13.23 2.58
Kobs 1.60E-04



Table S7. The thermal decomposition of 1 at 398 K.

Run A (2168)
seconds Fp tBu 1] In[1]
0 1.00 7.72 100.00 4.61
300 1.00 5.63 72.93 4.29
600 1.00 4.52 58.63 4.07
900 1.00 4.01 51.90 3.95
1200 1.00 3.68 47.70 3.86
1500 1.00 3.34 43.22 3.77
1800 1.00 3.04 39.40 3.67
2100 1.00 2.71 35.16 3.56
2400 1.00 2.47 31.98 3.46
2700 1.00 2.13 27.61 3.32
3000 1.00 2.14 27.69 3.32
3300 1.00 1.93 24.99 3.22
3600 1.00 1.73 22.44 3.11
3900 1.00 1.53 19.89 2.99
4200 1.00 1.38 17.85 2.88
4500 1.00 1.16 15.09 2.71
4800 1.00 1.04 13.45 2.60
5100 1.00 0.93 11.99 2.48
5400 1.00 0.83 10.82 2.38
Kkobs 3.67E-04



Table S8. The thermal decomposition of 1 at 398 K.

Run B (2181)

seconds Fp tBu 1] In[1]
0 1.00 4.27 100.00 4.61
300 1.00 3.26 76.54 4.34
600 1.00 2.49 58.32 4.07
900 1.00 2.01 47.07 3.85
1200 1.00 1.77 41.49 3.73
1500 1.00 1.57 36.78 3.60
1800 1.00 1.41 33.07 3.50
2100 1.00 1.27 29.80 3.39
2400 1.00 1.15 26.85 3.29
2700 1.00 1.03 24.10 3.18
3000 1.00 0.93 21.69 3.08
3300 1.00 0.82 19.29 2.96
3600 1.00 0.74 17.39 2.86
3900 1.00 0.67 15.75 2.76
4200 1.00 0.61 14.37 2.66
4500 1.00 0.56 13.03 2.57
4800 1.00 0.51 12.04 2.49
Kkobs 4.06E-04



Table S9. The thermal decomposition of 1 at 398 K.

Run C (2182)

seconds Fp tBu 1] In[1]
0 1.00 5.39 100.00 4.61
300 1.00 4.24 78.56 4.36
600 1.00 3.60 66.71 4.20
900 1.00 3.15 58.47 4.07
1200 1.00 2.77 51.47 3.94
1500 1.00 2.46 45.63 3.82
1800 1.00 2.16 40.19 3.69
2100 1.00 1.89 35.14 3.56
2400 1.00 1.65 30.65 342
2700 1.00 1.45 26.85 3.29
3000 1.00 1.24 23.00 3.14
3300 1.00 1.08 20.04 3.00
3600 1.00 0.94 17.47 2.86
3900 1.00 0.81 15.18 2.72
4200 1.00 0.73 13.60 2.61
4500 1.00 0.64 12.00 2.49
4800 1.00 0.58 10.74 2.37
Kkobs 4.53E-04



Eyring Plot
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Figure S1. The Eyring plot for the formation of 2.
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Table S10. The thermal decomposition of 1-d; at 388 K.

Run A (2190)
seconds Fp tBu normalized  [1-d;] In[1-d3]
0 0.56 4.73 8.43 100.00 4.61
600 0.55 3.56 6.44 76.37 4.34
1200 0.55 3.08 5.63 66.74 4.20
1800 0.54 2.67 4.90 58.12 4.06
2400 0.55 2.51 4.59 54.40 4.00
3000 0.56 2.32 4.18 49.56 3.90
3600 0.55 2.13 3.84 45.56 3.82
4200 0.55 1.97 3.56 42.21 3.74
4800 0.55 1.81 3.31 39.19 3.67
5400 0.55 1.67 3.01 35.73 3.58
6000 0.54 1.48 2.76 32.74 3.49
6600 0.54 1.38 2.54 30.08 3.40
7200 0.55 1.28 2.32 27.47 3.31
7800 0.55 1.17 2.12 25.18 3.23
8400 0.55 1.07 1.93 22.85 3.13
9000 0.55 0.96 1.76 20.85 3.04
9600 0.55 0.90 1.62 19.23 2.96
10200 0.55 0.81 1.48 17.54 2.86
10800 0.55 0.75 1.36 16.13 2.78

kobs 1.53E-04



Table S11. The thermal decomposition of 1-d; at 388 K.

Run B (2191)

seconds Fp tBu normalized  [1-d;] In[1-d3]
0 0.56 4.15 7.42 100.00 4.61
600 0.55 3.11 5.64 76.05 4.33
1200 0.55 2.66 4.84 65.25 4.18
1800 0.55 2.39 4.36 58.79 4.07
2400 0.54 2.19 4.02 54.13 3.99
3000 0.55 2.01 3.67 49.42 3.90
3600 0.55 1.86 3.39 45.68 3.82
4200 0.55 1.71 3.12 42.09 3.74
4800 0.55 1.57 2.87 38.61 3.65
5400 0.55 1.44 2.64 35.54 3.57
6000 0.53 1.29 2.43 32.77 3.49
6600 0.54 1.20 2.21 29.75 3.39
7200 0.54 1.09 2.01 27.07 3.30
7800 0.53 0.97 1.85 24.88 3.21
8400 0.55 0.92 1.68 22.61 3.12
9000 0.54 0.83 1.55 20.92 3.04
9600 0.55 0.75 1.37 18.44 2.91
10200 0.55 0.68 1.25 16.89 2.83
10800 0.55 0.63 1.15 15.51 2.74
Kobs 1.56E-04
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Table S12. The thermal decomposition of 1-d4 at 388 K.

Run A (3120)
seconds Fp tBu normalized  [1-dy4] In[1-d,4]
0 1.00 6.38 100.00 4.61
600 1.00 5.94 93.16 4.53
1200 1.00 5.54 86.80 4.46
1800 1.00 5.32 83.40 4.42
2400 1.00 5.04 79.06 4.37
3000 1.00 4.85 76.05 4.33
3600 1.00 4.78 74.93 4.32
4200 1.00 4.55 71.32 4.27
4800 1.00 4.40 69.01 4.23
5400 1.00 4.14 64.96 4.17
6000 1.00 3.94 61.69 4.12
6600 1.00 3.77 59.14 4.08
7200 1.00 3.48 54.62 4.00
7800 1.00 3.32 52.10 3.95
8400 1.00 3.12 48.91 3.89
9000 1.00 2.95 46.27 3.83
9600 1.00 2.77 43.35 3.77
10200 1.00 2.57 40.35 3.70
10800 1.00 2.39 37.51 3.62
11400 1.00 2.24 35.09 3.56
12000 1.00 2.05 32.17 3.47
12600 1.00 1.95 30.57 3.42
13200 1.00 1.76 27.54 3.32
13800 1.00 1.60 25.08 3.22
14400 1.00 1.50 23.52 3.16
15000 1.00 1.38 21.58 3.07
15600 1.00 1.27 19.92 2.99
16200 1.00 1.17 18.40 2.91
Kobs 1.02E-04
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Table S13. The thermal decomposition of 1-d4 at 388 K.

Run B (3296)

seconds Fp tBu normalized  [1-dy4] In[1-d,4]
0 1.00 25.96 100.00 4.61
600 1.00 20.97 80.78 4.39
1200 1.00 19.33 74.45 4.31
1800 1.00 22.99 88.57 4.48
2400 1.00 22.44 86.43 4.46
3000 1.00 21.97 84.64 4.44
3600 1.00 20.67 79.65 4.38
4200 1.00 20.89 80.48 4.39
4800 1.00 15.15 58.36 4.07
5400 1.00 15.25 58.74 4.07
6000 1.00 14.63 56.38 4.03
6600 1.00 13.73 52.88 3.97
7200 1.00 12.87 49.59 3.90
7800 1.00 12.76 49.16 3.90
8400 1.00 12.24 47.15 3.85
9000 1.00 11.22 43.21 3.77
9600 1.00 10.65 41.03 3.71
10200 1.00 9.97 38.39 3.65
10800 1.00 8.91 34.34 3.54
11400 1.00 8.74 33.66 3.52
12000 1.00 8.10 31.21 3.44
12600 1.00 7.58 29.20 3.37
13200 1.00 7.24 27.89 3.33
13800 1.00 6.69 25.78 3.25
Kobs 9.61E-05
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Table S14. The thermal decomposition of 1-d4 at 388 K.

Run C (3297)
seconds Fp tBu normalized  [1-dy4] In[1-d,4]
0 1.00 12.13 100.00 4.61
600 1.00 10.78 88.89 4.49
1200 1.00 12.29 101.37 4.62
1800 1.00 12.61 103.98 4.64
2400 1.00 12.12 99.89 4.60
3000 1.00 11.43 94.24 4.55
3600 1.00 10.96 90.40 4.50
4200 1.00 10.77 88.77 4.49
4800 1.00 8.41 69.34 4.24
5400 1.00 8.10 66.79 4.20
6000 1.00 8.02 66.13 4.19
6600 1.00 7.49 61.78 4.12
7200 1.00 7.19 59.31 4.08
7800 1.00 6.76 55.72 4.02
8400 1.00 6.51 53.65 3.98
9000 1.00 6.29 51.86 3.95
9600 1.00 5.89 48.59 3.88
10200 1.00 5.58 45.97 3.83
10800 1.00 5.34 44.06 3.79
11400 1.00 5.01 41.31 3.72
12000 1.00 4.66 38.46 3.65
12600 1.00 4.48 36.94 3.61
13200 1.00 4.18 34.47 3.54
13800 1.00 3.92 32.32 3.48
Kobs 8.81E-05
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Table S15. The thermal decomposition of 1-djy at 388 K.

Run A (3171)
seconds Fp tBu normalized [1-d;9] In[1-d;g]
0 0.31 1.50 4.88 100.00 4.61
600 0.31 1.64 5.24 107.40 4.68
1200 0.30 1.19 3.94 80.74 4.39
1800 0.31 1.14 3.62 74.18 4.31
2400 0.31 1.03 3.30 67.66 4.21
3000 0.31 0.95 3.04 62.34 4.13
3600 0.31 0.86 2.75 56.48 4.03
4200 0.31 0.78 2.51 51.57 3.94
4800 0.31 0.91 2.94 60.25 4.10
5400 0.31 0.65 2.09 42.85 3.76
6000 0.31 0.59 1.90 39.06 3.67
6600 0.31 0.55 1.78 36.41 3.59
7200 0.31 0.49 1.57 32.10 3.47
7800 0.31 0.45 1.46 29.90 3.40
8400 0.31 0.40 1.29 26.49 3.28
9000 0.31 0.36 1.17 23.90 3.17
9600 0.31 0.32 1.03 21.09 3.05
10200 0.30 0.31 1.00 20.61 3.03
10800 0.31 0.27 0.90 18.38 291
11400 0.31 0.25 0.82 16.72 2.82
12000 0.31 0.24 0.75 15.45 2.74
12600 0.31 0.21 0.67 13.78 2.62

kobs 1.60E-04



Table S16. The thermal decomposition of 1-d;y at 388 K.

Run B (3172)

seconds Fp tBu normalized [1-d;9] In[1-d;g]
0 0.30 1.90 6.24 100.00 4.61
600 0.30 1.75 5.75 92.14 4.52
1200 0.31 1.54 4.94 79.10 4.37
1800 0.31 1.45 4.64 74.36 4.31
2400 0.31 1.35 4.36 69.89 4.25
3000 0.31 1.22 3.92 62.82 4.14
3600 0.31 1.09 3.53 56.52 4.03
4200 0.31 1.03 3.30 52.82 3.97
4800 0.31 0.93 3.00 48.12 3.87
5400 0.31 0.84 2.70 43.25 3.77
6000 0.31 0.78 2.51 40.16 3.69
6600 0.31 0.71 2.28 36.48 3.60
7200 0.31 0.65 2.10 33.66 3.52
7800 0.31 0.58 1.84 29.49 3.38
8400 0.31 0.51 1.65 26.39 3.27
9000 0.31 0.47 1.51 24.13 3.18
9600 0.31 0.43 1.38 22.14 3.10
10200 0.31 0.39 1.27 20.29 3.01
10800 0.31 0.36 1.14 18.30 291
11400 0.31 0.33 1.04 16.73 2.82
12000 0.31 0.30 0.96 15.40 2.73
12600 0.31 0.28 0.89 14.22 2.65

kobs 1.56E-04



Table S17. The thermal decomposition of 1-d;4 at 388 K.

Run A (3086)
seconds Fp tBu normalized  [1-dy4] In[1-d4]
0 1.00 18.88 100.00 4.61
600 1.00 18.04 95.52 4.56
1200 1.00 16.23 85.97 4.45
1800 1.00 16.80 88.95 4.49
2400 1.00 16.40 86.85 4.46
3000 1.00 15.57 82.47 4.41
3600 1.00 15.71 83.20 4.42
4200 1.00 14.19 75.17 4.32
4800 1.00 13.98 74.05 4.30
5400 1.00 13.50 71.51 4.27
6000 1.00 12.14 64.31 4.16
6600 1.00 11.94 63.24 4.15
7200 1.00 11.63 61.57 4.12
7800 1.00 10.63 56.27 4.03
8400 1.00 10.12 53.62 3.98
9000 1.00 9.70 51.36 3.94
9600 1.00 9.00 47.66 3.86
10200 1.00 8.46 44.79 3.80
10800 1.00 7.94 42.06 3.74
11400 1.00 7.17 37.99 3.64
Kobs 8.04E-05
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Table S18. The thermal decomposition of 1-d;4 at 388 K.

Run B (3087)

seconds Fp tBu normalized  [1-dy4] In[1-d4]
0 1.00 15.27 100.00 4.61
600 1.00 14.95 97.86 4.58
1200 1.00 13.91 91.05 4.51
1800 1.00 13.52 88.48 4.48
2400 1.00 13.21 86.49 4.46
3000 1.00 12.56 82.21 4.41
3600 1.00 12.14 79.45 4.38
4200 1.00 11.81 77.34 4.35
4800 1.00 11.41 74.72 4.31
5400 1.00 10.74 70.31 4.25
6000 1.00 10.25 67.09 4.21
6600 1.00 9.71 63.57 4.15
7200 1.00 9.41 61.60 4.12
7800 1.00 8.76 57.33 4.05
8400 1.00 8.37 54.78 4.00
9000 1.00 8.43 55.22 4.01
9600 1.00 7.44 48.72 3.89
10200 1.00 7.12 46.65 3.84
10800 1.00 6.68 43.71 3.78
11400 1.00 6.18 40.45 3.70
Kobs 7.67E-05
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Rate Equations

1.64(2) x 107 = kops(1, 1-d19) = kop+ kon
1.55(2) x 10 = kobs(1-d3) = kon + ko
8.65(5) x 107 = kops(1-dy, 1-d14) = kop + kon

kan = 1.3 kop
kon =4.4 kop

1.55(2) x 10* = 1.3 kop + kop
kop = 6.74(2) x 107

8.65(5) x 107° = kgp + 4.4 kop
kap = 1.60(5) x 107

1.64(2) x 10* = 1.3 kop + 4.4 kup
1.64(2) x 10 = 1.58 x 10™* (check)
ko= 8.75(2) x 107

kun = 1.60(5) x 107

KIE (a-abstraction) = 5.5(3)
kon=7.04(5) x 107

kop = 6.74(2) x 107
KIE (c-bond metathesis) = 1.0(1)



