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ESI Data.
Table S1. Harmonic vibrational frequencies (cm-1) for the structures R1, R2 and the four transition states.

FREQ(I)
R1
R2
TS(1)
TS(2)
TS(3)
TS(4)

1
41.4
68.8
1071i
1099i
1077i
1005i

2
85.2
93.3
46.6
44.4
40.1
15.4

3
140.7
138.0
92.0
55.9
61.5
46.3

4
223.1
220.3
160.8
79.3
84.6
61.0

5
254.6
284.3
259.0
126.7
120.0
113.2

6
302.3
303.3
320.3
210.3
177.3
155.0

7
363.0
373.0
362.6
260.7
192.7
232.3

8
390.4
380.2
380.7
317.5
269.6
282.3

9
402.9
409.3
392.9
348.4
312.3
289.8

10
480.9
490.9
416.9
369.5
331.2
340.5

11
540.4
535.1
534.6
387.2
355.4
359.1

12
626.9
628.0
580.1
422.9
371.7
413.8

13
634.6
643.8
621.8
438.7
417.7
421.2

14
688.0
676.9
642.0
547.0
447.7
494.0

15
732.3
755.0
678.3
580.3
531.5
524.1

16
807.6
759.9
759.4
596.8
551.9
548.1

17
827.8
835.1
781.5
655.7
587.0
588.1

18
853.1
861.9
856.1
695.4
616.1
641.7

19
943.2
935.5
897.6
740.6
658.4
662.9

20
964.1
962.8
945.2
836.7
696.0
682.3

21
983.6
990.2
986.7
862.3
739.9
746.1

22
1015.9
1049.1
998.4
874.7
843.8
765.9

23
1052.4
1062.9
1027.7
947.7
866.9
855.0

24
1096.5
1094.7
1036.5
970.3
888.9
862.6

25
1104.3
1102.1
1065.6
994.2
947.4
909.2

26
1131.2
1128.2
1101.7
1009.3
975.3
948.1

27
1142.4
1137.6
1130.0
1033.6
1006.7
988.9

28
1164.1
1163.1
1138.8
1037.8
1020.7
1034.6

29
1213.2
1169.0
1186.0
1055.9
1029.7
1043.8

30
1312.0
1241.7
1243.2
1085.8
1044.3
1079.4

31
1346.8
1299.3
1303.8
1138.9
1081.7
1150.0

32
1369.4
1313.1
1312.4
1176.5
1100.0
1163.1

33
1455.3
1354.4
1372.9
1211.5
1171.5
1199.0

34
1538.0
1533.6
1413.3
1271.8
1189.3
1214.5

35
1589.6
1547.9
1535.0
1317.0
1218.9
1248.5

36
1725.2
1587.6
1595.9
1325.2
1250.2
1309.5

37
1780.6
1783.0
1614.2
1373.7
1285.6
1346.0

38
1790.8
1792.0
1730.1
1410.1
1324.7
1364.4

39
1850.6
1846.3
1781.8
1419.0
1335.8
1395.1

40
2533.6
2520.8
1793.8
1430.2
1353.9
1537.2

41
3026.5
2781.7
2955.4
1481.1
1372.4
1577.8

42
3036.3
3037.6
3037.9
1531.3
1396.3
1593.1

43
3046.7
3048.7
3047.2
1593.5
1499.7
1657.5

44
3056.5
3061.7
3058.0
1641.5
1546.6
1747.4

45
3067.2
3072.4
3066.9
1721.6
1563.4
1776.2

46
-
-
-
1778.0
1606.2
1784.4

47
-
-
-
1804.9
1693.5
1802.7

48
-
-
-
2951.1
1730.7
2854.5

49
-
-
-
3035.9
1780.0
3011.3

50
-
-
-
3046.6
1808.4
3024.2

51
-
-
-
3062.6
2925.3
3053.6

52
-
-
-
3075.9
2989.3
-

53
-
-
-
3085.2
3024.2
-

54
-
-
-
3164.9
3058.0
-

55
-
-
-
-
3064.1
-

56
-
-
-
-
3082.1
-

57
-
-
-
-
3138.0
-

Table S2.Supplements Table 4 in paper, showing selected bond lengths (Å) for different species studied.


p-H (1)
p-Me (2)
p-OMe (3)
p-NO2 (4)


R
TS
P
R
TS
P
R
TS
P
R
TS
P

C8-O9
1.39
1.32
1.27
1.39
1.32
1.27
1.39
1.32
1.27
1.39
1.33
1.27

C8-O11
1.39
1.33
1.28
1.39
1.33
1.28
1.39
1.33
1.28
1.39
1.33
1.28

C8-C7
1.57
1.52
1.56
1.57
1.52
1.56
1.57
1.52
1.56
1.57
1.52
1.56

C8-H12
1.14
1.42
2.16
1.14
1.43
2.16
1.14
1.43
2.16
1.13
1.41
2.19

C7-H12
2.14
1.69
1.12
2.14
1.68
1.13
2.15
1.68
1.12
2.15
1.69
1.12

C7-O10
1.23
1.26
1.38
1.23
1.26
1.38
1.23
1.26
1.38
1.23
1.26
1.38

C7-C3
1.49
1.50
1.52
1.49
1.50
1.52
1.49
1.50
1.52
1.50
1.50
1.52

C3-C4
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40

C4-C5
1.39
1.39
1.39
1.39
1.39
1.39
1.39
1.39
1.39
1.39
1.39
1.39

C5-C6
1.39
1.39
1.39
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40

C6-C1
1.39
1.39
1.39
1.40
1.40
1.39
1.40
1.40
1.40
1.40
1.40
1.40

C1-C2
1.39
1.39
1.39
1.39
1.39
1.39
1.39
1.39
1.39
1.39
1.39
1.39

C2-C3
1.39
1.40
1.39
1.39
1.40
1.39
1.40
1.40
1.39
1.39
1.40
1.40

C6-X
1.10
1.10
1.10
1.49
1.49
1.49
1.40
1.40
1.40
1.48
1.48
1.47

