Vibrational frequencies of (A) linear (H,0);

IMiC FullQM
-8.12 -8.31
3.47 1.64
2.19 0.35

1.4 0.46
1.37 1.14
5 5.98
5.53 6.16
10.67 9.74

19.26 18.91
30.62 30.88
37.03 36.05
59.02 56.9
87.08 89.6
127.99 126.83
144.87 146.97
167.09 166.59
178.23 178.36
183.35 187.19
194.54 197.23
213.62 214.23
215.88 215.9
255.85 255.3
310.87 311.47
328.74 330.11
362.95 366.05
380.23 382.68
635.12 637.11
657.05 659.75
685.38 686.54
745.95 747.62
1766.06 1766.36
1790.33 1790.72
1799.21 1799.52
1810.31 1810.2
1817.5 1818.45
4022.11 4017.31



4048.03 4047.02
4070.35 4071.21
4081.63 4080.99

4144.8 4145

4225.7 4225.7
4229.28 4229.03
4230.75 4230.44
4231.56 4231.5
4258.69 4258.71

Vibrational frequencies of (B) linear (H,0);

IMiC FullQM
7.18 3.01
6.05 2.25
2.9 0.67
0.47 0.19
3 1.01
5.3 2.78
23.2 24.32
52.83 51
70.88 71.9

133.38 130.7
160.07 158.51
170.93 169.67
182.62 186.9
195.21 197.61
197.96 204.61
202.89 213.05
238.43 242.81
248.08 255.68
262.62 269.56
315.23 322.3
366.16 380.39
401.51 410.75
423.75 435.62
507.63 514.46
519.77 518.24



600.72 610.15
684.11 703.52
700.52 727.59
857.75 870.19
991.25 1010.06
1780.29 1780.37
1795.8 1798.43
1799.89 1802.44
1808.98 1811.23
1816.4 1817.96
3869.62 3839.51
4012.19 3990.58
4037.85 4022.56
4057.68 4042.48
4095.47 4097.69
4147.66 4143.92
4217.35 4216.38
4221.53 4219.71
4225.34 4225.74
4236.83 4237.7

Vibrational frequencies of (C) ring (H,O),

IMiC FullQM
6.03 3.06
6.01 0.37
5.16 0.22
3.56 0.1
3.51 0.85
1.09 2.17

23.17 26.54
23.19 27.48
44.21 43.39
44.77 43.63
44.78 47.51
84.73 81.73
145.28 146.69
159.05 159.51



187.52
187.53
187.65
187.67
247.51
247.54
257.03
257.03
278.52
287.16
370.59
371.95
394.18
394.22
409.48
409.49
731.61
731.64
744.33
811.51
811.51
904.71
1797.79
1800.75
1800.75
1817.63
1817.63
1828.75
3943.3
3974.3
3974.31
4004.41
4004.43
4013.13
4220.06
4220.07
4220.23
4221.17

187.77
189.38
193.71
194.35
250.1
251.14
265.42
266.35
285.85
295.46
373.11
400.76
401.67
401.7
427.21
427.29
747.3
747.8
751.12
832.54
832.91
921.21
1797.74
1802.67
1802.75
1820.67
1820.69
1832.21
3906.77
3947.83
3948.23
3985.24
3985.49
3998.06
4219.73
4219.92
4220.26
4220.8



4221.18 4221.17
4223.35 4221.73

Vibrational frequencies of (D) block (H,0),

IMiC FullQM
9.13 3.54
8.63 2.61
7.78 2.33
2.89 0.17

3.9 0.39
5.88 0.55

61.16 62.23

67.87 69.42

72.22 72.11

108.9 108.48
119.01 118.45
142.77 143.27
159.79 165.16
163.65 167.51
200.34 203.54
207.52 207.54
216.96 224.17

225.4 228.4
247.36 255.3
257.11 263.02
264.35 274.45
333.39 347.6
353.73 365.23
389.61 401.67
409.76 419.26
444.22 453.09

475.2 482.22
499.29 513.97
526.47 539.68
588.95 607.53
618.85 636.83
654.33 674.18



676.01 703.51

804.29 816.54

862.99 874.27

948.59 971.36
1780.97 1783.44
1791.28 1793.63
1806.07 1808.81

1827.3 1826.42
1832.65 1836.33
1847.95 1852.32
3871.35 3833.87
3961.72 3950.3
4036.81 4016.7
4050.01 4040.23
4084.96 4080.51
4099.63 4096.03
4152.86 4142.29
4176.23 4169.97
4183.04  4178.1
4217.11 4216.68
4222.86 4221.76
4226.47 4225.8

Vibrational frequencies of (A) Complex H'(H,0),,

IMiC FullQM
14.36 2.25
13.41 1.79

9.97 0.7
0.62 0.49
1.92 0.33
5.26 1.39
8.6 4.66
10.85 5.89

12.32 10.98
13.73 12.31
16.4 14.1
18.6 16.6



21.13
26.26
27.03
30.38
35
37.24
38.46
43.8
49.12
56.15
60.52
65.55
69.63
70.66
76.52
82.13
83.86
91.31
93
98.49
102.05
134.88
142.76
148.95
161.8
165.28
178.53
182.68
186.53
194.26
202.69
206.23
208.32
212.16
214.44
217.32
221.52
225.46

22.25
25.17
25.67
28.21
32.41
35.21
36.76
39.54
45.19
51.5
56.29
57.82
60.47
63.61
67.94
77.63
80.6
81.73
85.1
86.21
100.37
136.24
140.25
145.19
150.32
160.89
162.58
167.26
180.34
190.84
192.96
202.65
206.21
208.07
214.08
216.5
219.63
224.66



229.21
234.55
237.69
246.93
251.64
255.62
263.85
268.39
278.38
352.55
381.96
387.17
396.71
408.79
505.11
564.09
578.13
589.21
611.49
639.28
654.18
662.27
679.73
712.88
735.7
756.25
772.98
794.65
800.85
851.32
854.64
865.06
960.04
1073
1456.77
1767.96
1768.34
1768.56

227.63
232.67
237.07
238.5
250.48
254.37
263.77
271.44
278.09
335.32
363.22
372.35
398.42
423.12
506.91
564.07
571.54
583.56
592
619.17
651.07
659.57
687.4
717.98
722.89
765.77
792.97
813.98
825.9
860.57
871.48
880.92
994.61
1090.52
1373.33
1767.67
1769
1769.36



1769.53
1770.44
1771.49
1799.57
1805.86
1813.19
1817.42
1822.52
1831.06
1855.12
1867.82
1937.83
3077.31
3157.22
3282.18
3915.22
3934.54
3964.18
3983.43
3991.78

4001.6
4025.91

4035.7
4048.59
4057.28
4089.75
4095.55
4142.21
4142.86
4143.46
4143.62
4145.24
4146.18
4217.75
4223.39
4254.95
4255.32
4255.45

1769.74
1770.28
1771.06
1797.53
1804.62
1807.56
1816.01
1821.13
1826.53
1852.93
1866.91
1932.65
3011.64
3134.36
3275.63
3918.58
3935.94
3962.21
3987.34
3992.15
4019.27
4025.62
4052.9
4060
4078.49
4086.51
4095.58
4144.55
4145.5
4146.43
4146.6
4147.04
4147.14
4219.34
4225.52
4256.82
4257.52
4258.88



4256.1 4259.02
4257.46 4259.36
4258.84 4259.92

Vibrational frequencies of (A) transition state H'(H,0),

IMiC FullQM
-548.1 -598.42
8.77 3.75
8.36 2.38
7.04 1.43
4.09 1.05
2.72 0.52
2.35 0.33
2.36 1.53
6.48 1.55
8.37 6.32
10.12 6.41

11.36 10.43
11.46 13.16
13.43 13.44
13.81 14.89
14.85 14.96
20.68 19.62
21.19 20.52
28.04 28.21
28.19 29.76
30.69 30.73
31.43 30.79
34.37 33.03
35.12 34.07
45.91 46.09
47.76 48.63

54.7 55.54
59.42 60.07

64.4 63.01
69.65 71.66
74.85 74.18



74.94

84.29

94.19

97.47

98.88
102.38
104.02
134.35
148.88
153.11

157.2
169.37
170.83
171.72
172.74
176.31

177.1
180.24
183.29
187.81
190.06
191.44
195.27
201.31
206.65
210.08
220.42
245.32
249.83

250.7
252.42
279.59
321.32
321.65
414.13
521.34

525.3
554.41

75.05
87.97
89.2
89.49
95.28
96.08
99.3
139.08
151.96
155.23
164.5
178.11
179.15
180.62
180.68
182.95
184.84
185.21
188.81
195.44
196.3
201.11
202.08
207.92
212
212.69
225.05
246.88
250.42
253.76
253.99
278.92
314.02
314.03
394.03
515.85
519.25
545.72



557.6
590.39
590.76
606.58
612.07
680.4
683.02
691.82
717.34
719.21
764.54
774.04
900.15
917.75
1068.64
1071.68
1698.32
1710.35

1765.3
1765.36
1766.41
1766.85
1767.73
1767.89
1768.94
1769.78
1823.44

1824.1
1827.77
1829.67
1874.15
1898.93
3669.97
3706.77
3710.61

3716.8
4039.94
4041.11

547.12
588.55
588.71
607.9
612.83
679.69
681.56
690.33
715.49
717.83
782.78
789.18
907.14
923.41
1060.29
1065.49
1696.37
1705.24
1766.9
1767.15
1767.5
1767.62
1768.55
1768.59
1768.91
1769.47
1822.3
1822.54
1827.07
1827.77
1878.16
1901.22
3652.08
3687.86
3698.53
3706.65
4047.95
4049.36



4043.78
4045.88
4117.62
4117.67
4122.8
4122.85
4144.34
4144.43
4145.19
4145.42
4145.67
4145.71
4146.92
4146.93
4256.86
4256.86
4258.34
4258.7
4258.8
4259
4259.3
4259.41

4052.03
4053.33
4124.01
4124.01
4129.05
4129.16
4144.98
4144.99
4145.02
4145.21
4147.54
4147.55
4148.57
4148.61
4257.89
4257.89
4258.04
4258.06
4258.28
4258.56

4258.7
4258.87



