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Table S1 Calculated energies.a

10(E)
10(G12)
10(G23)
10(G12G23)
exo-TS
endo-TS
5-exo
6-endo
5-exo b
B3LYP/6-31G*
-290.53061
-290.53115
-290.53071
-290.52960
-290.51350
-290.50708
-290.53986
-290.54767
-290.53184

HF/CBSB3
-288.67196
-288.67188
-288.67127
-288.66859
-288.63646
-288.63258
-288.67282
-288.67880
-288.66378

E2(CBS)
-1287.03
-1286.40
-1287.47
-1288.28
-1299.27
-1292.26
-1309.36
-1307.65
-1312.01

E(INT)
40.46
40.21
40.24
39.90
39.62
39.39
39.69
39.66
39.80

OIii
10.2712
10.2717
10.2219
10.0924
10.1779
10.2073
10.3253
10.3367
10.3194

E(EMP)
-54.75
-54.75
-54.48
-53.79
-54.25
-54.40
-55.03
-55.09
-55.00

S2
0.7637
0.7637
0.7641
0.7819
1.0055
1.0628
0.7634
0.7641
0.7632

E(SPIN)
-0.13
-0.13
-0.13
-0.29
-2.35
-2.88
-0.12
-0.13
-0.12

CCSD/6-31+G†
-289.62223
-289.62311
-289.62266
-289.62199
-289.60372
-289.59824
-289.63682
-289.64177
-289.62943

(CC)
-36.12
-36.30
-36.31
-37.19
-44.64
-46.07
-35.67
-35.32
-35.78

MP4/CBSB4
-289.68417
-289.68477
-289.68436
-289.68283
-289.65741
-289.65030
-289.69936
-289.70452
-289.69180

E(MP3,4)
-86.21
-86.01
-85.94
-86.01
-85.67
-87.52
-78.32
-79.29
-78.19

ZPE
165.13
165.35
165.33
165.72
166.33
166.54
167.92
169.15
167.90

CBS-RAD c
-289.93070
-289.92991
-289.93003
-289.92853
-289.91669
-289.90978
-289.94371
-289.94747
-289.93718

H298-0
10.31
10.17
10.16
9.93
8.38
8.24
8.85
8.23
8.82
H353-0
13.45
13.28
13.29
13.03
11.28
11.11
11.84
11.09
11.82

ST d
58.14
56.91
56.76
55.60
50.74
50.12
52.18
49.98
51.04

Gsolv
-2.71
-2.37
-2.59
-2.12
-1.21
-1.32
-1.65
-2.19
-1.71


11(E)
11(G23)
11(G34)
11(G23G34)
5-exo
6-endo
exo-TS
endo-TS

B3LYP/6-31G*
-235.17590
-235.17561
-235.17571
-235.17387
-235.20055
-235.21388
-235.16494
-235.16107

HF/CBSB3
-233.62027
-233.61946
-233.61924
-233.61597
-233.63821
-233.64959
-233.59962
-233.59582

E2(CBS)
-1071.82
-1072.01
-1072.07
-1070.95
-1083.53
-1081.49
-1070.16
-1069.03

E(INT)
34.05
33.98
33.67
33.63
33.62
33.53
33.17
33.20

OIii
8.6472
8.6507
8.5617
8.6096
8.6766
8.7084
8.6129
8.6203

E(EMP)
-46.09
-46.11
-45.63
-45.89
-46.25
-46.42
-45.91
-45.95

S2
0.7634
0.7635
0.7655
0.8049
0.7638
0.7944
1.0041
1.0128

E(SPIN)
-0.12
-0.12
-0.14
-0.51
-0.13
-0.41
-2.34
-2.42

CCSD/6-31+G†
-234.41422
-234.41400
-234.41419
-234.41189
-234.44038
-234.45104
-234.40012
-234.39705

(CC)
-30.00
-30.05
-30.18
-31.66
-29.35
-29.02
-37.10
-37.81

MP4/CBSB4
-234.47483
-234.47446
-234.47455
-234.47083
-234.50135
-234.51210
-234.45377
-234.44993

(MP3,4)
-75.72
-75.61
-75.51
-76.40
-72.65
-73.44
-78.08
-78.56

ZPE
148.01
148.17
148.13
148.21
151.39
153.18
149.24
149.41

CBS-RAD c
-234.66196
-234.66121
-234.66097
-234.65954
-234.68511
-234.69266
-234.65080
-234.64698

H298-0
9.20
9.07
9.09
9.07
7.98
7.00
7.33
7.22
H353-0
12.06
11.91
11.94
11.92
10.57
9.45
9.89
9.77


ST d
53.23
53.88
52.15
52.06
50.45
46.17
47.33
46.79

Gsolv
-1.15
-1.10
-1.05
-0.97
-0.40
-0.54
-0.75
-0.76


12(E)
5-exo
6-endo
exo-TS
endo-TS
12(G23)
12(G12)
12(G12 G23)

B3LYP/6-31G*
-271.07469
-271.09567
-271.10187
-271.07037
-271.06809
-271.07348
-271.07546
-271.07557

HF/CBSB3
-269.46252
-269.47062
-269.47430
-269.43697
-269.43321
-269.46078
-269.46265
-269.45884

E2(CBS)
-1117.01
-1144.18
-1142.82
-1125.53
-1125.86
-1117.33
-1117.05
-1117.33

E(INT)
34.77
34.23
34.15
33.87
33.93
34.65
34.70
34.16

OIii
8.9191
8.9848
9.0062
8.7806
8.8729
8.9134
8.9215
8.7760

E(EMP)
-47.54
-47.89
-48.00
-46.80
-47.29
-47.51
-47.55
-46.78

S2
0.7602
0.7634
0.7641
1.0178
1.0108
0.7603
0.7602
0.8023

E(SPIN)
-0.09
-0.12
-0.13
-2.46
-2.40
-0.10
-0.09
-0.48

CCSD/6-31+G†
-270.27433
-270.29606
-270.30038
-270.26566
-270.26390
-270.27336
-270.27502
-270.27444

(CC)
-31.00
-29.30
-29.11
-40.87
-41.37
-31.09
-31.07
-33.19

MP4/CBSB4
-270.31669
-270.34036
-270.34455
-270.29833
-270.29585
-270.31569
-270.31716
-270.31465

E(MP3,4)
-70.48
-62.83
-63.69
-72.01
-72.03
-70.35
-70.42
-70.93

ZPE
125.30
127.77
129.51
126.93
127.62
126.80
126.43
127.40

CBS-RAD c
-270.56857
-270.59294
-270.59439
-270.56384
-270.56061
-270.5657
-270.56770
-270.56599

H298-0
8.36
7.50
6.78
6.87
6.64
8.14
8.19
7.92
H303-0
8.57
7.71
6.97
7.06
6.83
8.35
8.41
8.13

ST e
41.56
39.26
37.20
37.58
36.95
41.27
41.24
40.15

Gsolv
-3.07
-2.74
-2.51
-2.67
-2.57
-2.92
-2.63
-2.67

a B3LYP/6-31G*, HF/CBSB3, CCSD/6-31+G†, MP4/CBSB4 and CBS-RAD(B3LYP,B3LYP) in units of hartree.  E2(CBS), E(INT), E(EMP), E(SPIN), (CC), E(MP3,4),  ZPE, H, ST and Gsolv in units of millihartree.  b N-methyl axial conformation.  c CBS-RAD(B3LYP,B3LYP) energy at 0 K.  d T = 353 K.  e T = 303 K.  

