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Tables S1–S6

Table S1
Absolute energies (in hartrees) of all species

HF
MP2
B3LYP

1a
-670.750009
-671.936817
-673.382347

2a
-670.740420
-671.923825
-673.373833

1b
-748.825104
-750.311522
-752.015036

2b
-748.821451
-750.303798
-752.010048

3a
-475.558338
-475.983857
-476.793836

4a
-475.551182
-475.972013
-476.784696

3b
-514.603755
-515.180027
-516.118695

4b
-514.593641
-515.165906
-516.106602

3c
-553.640567
-554.367996
-555.434921

4c
-553.630403
-554.353479
-555.422106

3d
-592.676847
-593.557805
-594.750445

4d
-592.666635
-593.543629
-594.738053

3e
-631.714991
-632.745860
-634.067158

4e
-631.705810
-632.732666
-634.055887

3f
-631.709541
-632.747304
-634.063282

4f
-631.699788
-632.733375
-634.051566

3g
-765.635609
-766.166665
-767.487299

4g
-765.633412
-766.159128
-767.481673

3h
-567.281679
-567.993953
-569.028946

4h
-567.279314
-567.981953
-569.020781

3I
-606.327761
-607.184848
-608.349054

4I
-606.320790
-607.171864
-608.338515

3j


-707.862095

4j


-707.847795

3k


-747.173945

4k


-747.162641

5a


-153.835727

6a


-153.816054

5b


-193.164212

6b


-193.141590

5c


-232.481889

6c


-232.457771

5d


-271.797254

6d


-271.774502

5e


-311.115134

6e


-311.091631

5f


-311.112197

6f


-311.089506

5g


-444.527118

6g


-444.511872

5h


-246.069425

6h


-246.051813

5I


-285.396363

6I


-285.374419

5j


-384.908157

6j


-384.882602

5k


-424.220151

6k


-424.196441

11 (n = 4)


-593.539514

12 (n = 4)


-593.530335

13 (n = 4)


-270.584153

14n (n = 4)


-270.561475

11 (n = 6)


-672.169971

12 (n = 6)


-672.162340

13 (n = 6)


-349.216169

14 (n = 6)


-349.195901

15


-978.229363

16


-978.225999

17


-1209.275003

18a


-1209.280120

18b


-1209.274971

19


-554.186197

20


-554.192662

21


-231.229179

22


-231.223071

23


-813.825071

24


-813.821581

25


-490.867033

26


-490.856655

3a/4a TS
-475.431172
-475.875782
-476.695305

5a/6a TS


-153.724370

CH4
-40.201705
-40.369856
-40.524014

CH3CH3
-79.238235
-79.553713
-79.838738

CH3CH2CH3
-118.276159
-118.740881
-119.155364

(CH3)3CH
-157.314557
-157.930876
-158.472767

(CH3)2CHCH2CH3
-196.350433
-197.117243
-197.787876

(CH3)4C
-196.352465
-197.122943
-197.789762

CH3SiH3
-330.281873
-330.550502
-331.218769

CH3CN
-131.932496
-132.375162
-132.759146

CH3CH2CN
-170.970582
-171.562088
-172.075582

CH3Ph


-271.578777

CH3CH2Ph


-310.895088

H2C=CH2
-78.038841
-78.327231
-78.593807

H2C=CHCH3
-117.081614
-117.519080
-117.916553

H2C=CHCH2CH3
-156.119219
-156.706348
-157.232788

H2C=CHCH(CH3)2
-195.157370
-195.896617
-196.549977

H2C=CHCH2CH(CH3)2
-234.193727
-235.083391
-235.865552

H2C=CHC(CH3)3
-234.193248
-235.087686
-235.865561

H2C=CHSiH3
-368.122109
-368.513060
-369.292491

H2C=CHCN
-169.773392
-170.340094
-170.836243

H2C=CHCH2CN
-208.811110
-209.525906
-210.150871

H2C=CHPh


-309.660919

H2C=CHCH2Ph


-348.972477

Table S2
Zero point energies ZPE (kcal mol–1) of all species

ZPE (HF)
ZPE (MP2)
ZPE (B3LYP)

1a
131.08
126.97
123.11

2a
128.77
124.58
120.71

1b
169.22
a
158.93

2b
166.93
a
156.69

3a
35.98
34.83
33.70

4a
34.57
33.14
32.21

3b
54.72
53.09
51.34

4b
53.40
51.39
49.89

3c
73.81
71.62
69.32

4c
72.56
69.98
67.98

3d
92.96
90.08
87.29

4d
91.31
88.16
85.61

3e
111.98
108.49
105.15

4e
110.38
106.61
103.46

3f
111.79
108.29
104.95

4f
110.12
106.35
103.30

3g
46.29
44.87
43.31

4g
45.02
43.46
41.91

3h
35.62
33.78
33.13

4h
34.21
32.06
31.56

3i
54.69
52.12
50.90

4i
53.36
50.50
49.50

3j


85.32

4j


83.50

3k


102.89

4k


101.32

5a


34.88

6a


35.62

5b


52.54

6b


53.28

5c


70.62

6c


71.35

5d


88.54

6d


89.02

5e


106.26

6e


106.92

5f


106.08

6f


106.59

5g


44.41

6g


45.07

5h


34.29

6h


34.57

5i


52.11

6i


52.69

5j


86.66

6j


86.78

5k


104.20

6k


104.60

11 (n = 4)


74.85

12 (n = 4)


73.04

13 (n = 4)


76.19

14 (n = 4)


76.45

11 (n = 6)


111.41

12 (n = 6)


109.57

13 (n = 6)


112.77

14 (n = 6)


112.94

15


154.44

16


152.56

17


205.17

18a


203.07b

18b


203.25

19


54.87

20


53.35

21


56.02

22


56.81

23


37.55

24


35.83

25


38.77

26


39.71

3a/4a TS
31.64
30.78
29.69

5a/6a TS


31.63

CH4
29.74
29.24
28.24

CH3CH3
49.70
48.67
47.01

CH3CH2CH3
68.93
67.29
65.07

(CH3)3CH
87.76
85.49
82.73

i-Bu
106.87
103.98
100.68

(CH3)4C
106.38
103.47
100.19

CH3SiH3
40.65
39.89
38.45

CH3CN
30.50
29.01
28.51

CH3CH2CN
49.87
47.84
46.74

CH3Ph


80.33

CH3CH2Ph


98.52

H2C=CH2
34.20
32.89
32.08

H2C=CHCH3
53.32
51.48
50.10

H2C=CHCH2CH3
72.55
70.13
68.14

H2C=CHCH(CH3)2
91.33
88.33
85.85

H2C=CHCH2CH(CH3)2
110.47
106.81
103.82

H2C=CHC(CH3)3
110.12
106.50
103.49

H2C=CHSiH3
44.94
43.44
42.11

H2C=CHCN
34.34
32.20
31.92

H2C=CHCH2CN
53.39
50.59
49.72

H2C=CHPh


83.75

H2C=CHCH2Ph


101.52

a ZPE (MP2) was not computed, ZPE (B3LYP) was used for evaluation of (H(r at MP2.  b value taken from the syn conformer.
Table S3
Absolute energies (in hartrees) and zero point energies ZPE (kcal mol–1)
Isomers
E(-C-C(=X)-)
E(-C=C(XH)-)
ZPE(1)
ZPE(2)

3a-4aa
-476.229464
-476.221433



3a-4ab
-476.020259
-476.009907



3a-4ac
-476.020210
-476.009858



3a-4ad
-476.035826
-476.025271



3a-4ae
-476.263588
-476.256689



3a-4af
-476.285932
-476.278886



3a-4ag
-476.844279
-476.838237
33.59
32.07

3a-4ah
-476.329287
-476.321908



3a-4ai
-88.725242
-88.715887
33.71 
32.20

5a-6ab
-153.417937
-153.395974



5a-6ah
-153.599725
-153.582152



3b-4bi
-128.049225
-128.036808
51.39
49.89

3b-4bj
-515.528478
-515.519056



5b-6bk
-192.589477
-192.564378
54.14
54.56

5b-6bj
-192.832079
-192.810909



7a-8ai
-87.830100
-87.822215
33.26
31.16

7a-8al
-2477.973682
-2477.969966
33.25
31.19

7b-8bi
-127.153895
-127.143677
50.94
48.89

7b-8bl
-2517.299924
-2517.294296
50.93
49.08

9a-10ai
-86.640392
-86.634190
32.90
30.28

9b-10bi
-125.963090
-125.955068
50.57
48.03

a MP2(full)/6-311G(2d,2p)//MP2(full)/6-311G(2d,2p). b QCISD(full)/6-31G**// QCISD(full)/6-31G**. c QCISD(full)/6-31G**//MP2(full)/6-31G**. d QCISD(T)(full)/6-31G**// MP2(full)/6-31G**. e QCISD(full)/6-311G(2d,2p)//MP2(full)/6-311G(2d,2p). f QCISD(T)(full)/6-311G(2d,2p)//MP2(full)/6-311G(2d,2p). g B3LYP/6-311G(2d,2p). h CCSD(T)(full)/6-311G(3d,3p)// QCISD(full)/6-31G**. i B3LYP/ECP. j CCSD(T)(full)/6-311G(2d,p)//MP2(full)/6-31G**. k MP2(full)/6-31G**//MP2(full)/6-31G**. l B3LYP/6-31G**.

Table S4
Absolute energies (in hartrees) of all species and the enthalpy differences (H( (kcal mol–1) between 3a and 4a isomers, both calculated with the SCIPCM SCRF solvation model for CCl4 as the solvent (( = 2.23)


HF
MP2
B3LYP

3a
-475.5603454
-475.9848415
-476.7954489

4a
-475.5526682
-475.9732281
-476.7859634

3a/4a TS
-475.433183
-475.876622
-476.6965852

(H( 3a/4a
3.41
5.60
4.46

Table S5
The activation barriers (H(a (kcal mol–1) for the tautomerisation of 3a/4a calculated with the SCIPCM SCRF solvation model for CCl4 as the solvent (( = 2.23)

HF
MP2
B3LYP

(H(a (thioketo(thioenol)
75.45
63.85
58.03

(H(a (thioenol(thioketo)
72.04
58.25
53.57

Table S6
Absolute energies (in hartrees) and zero point energies ZPE (kcal mol–1) of the cation-radicals

MP2a
PMP2a
ZPE
QCISDb
CCSD(T)

3a
-475.666054
-475.671175
34.34
-475.709862
-476.006962c

4a
-475.660022
-475.667242
33.56
-475.703005
-476.003230c

5a
-153.013903
-153.017918
34.64
-153.057773


6a
-153.048062
-153.050146
36.47
-153.079850


3b
-514.875523
-514.878866
52.57

-515.219912d

4b
-514.862927
-514.868170
51.32

-515.210186d

5b
-192.231867
-192.235444
52.96

-192.483296d

6b
-192.258097
-192.259872
54.23

-192.496749d

a MP2(full)/6-31G**//MP2(full)/6-31G**. b QCISD(full)/6-31G**//QCISD(full)/6-31G**. c CCSD(T)(full)/6-311G(3d,3p)//QCISD(full)/6-31G**. d CCSD(T)(full)/6-311G(2d,p)// MP2(full)/6-31G**.
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