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Table S1. Selected bond lengths [A], bond angles and dihedral angles [deg] at Sy

optimized geometry for Pt-1.

B3LYP PBEO M062X  CAM-B3LYP Exp.

Pt1-Cl1 1.955 1.938 1.934 1.952 1.927
Pt1-C3 2.000 1.982 1.972 1.991 2.003
Pt1-O1 2.164 2.137 2.182 2.139 2.089
Pt1-02 2.091 2.070 2.111 2.072 2.060
O1-Pt1-O2 87.9 88.4 86.4 88.0 89.1
C1-Pt-C3 80.0 80.0 80.2 80.0 78.7
C2-N1-C1-Ptl 0.0 0.0 0.0 0.0 -0.3

N1-C1-Pt1-O1 -180.0 -180.0 180.0 -180.0 -174.1




Table S2. Selected bond lengths [A], bond angles and dihedral angles [deg] at Sy

optimized geometry for Pt-2.

B3LYP PBEO M062X  CAM-B3LYP Exp.

Pt1-Cl1 1.953 1.936 1.932 1.950 1.927
Pt1-C3 1.998 1.980 1.970 1.989 1.973
Pt1-O1 2.165 2.138 2.183 2.141 2.094
Pt1-02 2.094 2.072 2.113 2.075 2.047
O1-Pt1-O2 87.7 88.2 86.4 87.8 89.4
C1-Pt-C3 80.2 80.2 80.4 80.2 80.6
C2-N1-C1-Ptl 0.2 0.1 0.2 0.1 0.6

N1-C1-Pt1-O1 -180.0 -180.0 -180.0 179.9 177.9
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Figure S1. Duschinsky matrix for Pt-2.
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Figure S2. Duschinsky matrix for Pt-3.
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Figure S3. Duschinsky matrix for Pt-4.

1.000
0.7500
0.5000
0.2500
0.000
-0.2500
-0.5000
-0.7500
-1.000



Table S3. Vibrational frequencies (0; / cm™) at the respective optimized S, states,

Shift vector K (a.u.) and Huang-Rhys factor S; of Pt-2.

®; / (cm—1) K; (a.u.) S

1 27.5957 9.04E-01 0.00

2 29.5173 -1.44E+00 0.00

3 44.6612 -4.21E-01 0.00

4 57.1987 5.94E-01 0.00

5 71.1400 1.85E+01 0.06

6 76.1098 -5.98E-02 0.00

7 89.5573 -3.52E-01 0.00

8 96.1000 -1.44E-01 0.00

9 109.7400 -4.67E+00 0.01
10 126.9657 -1.77E-01 0.00
11 140.1950 2.02E-02 0.00
12 162.2805 2.04E-01 0.00
13 169.0059 2.70E-02 0.00
14 182.1652 -9.60E-01 0.00
15 186.4988 -4.49E-03 0.00
16 193.4142 -1.20E-01 0.00
17 212.1466 -1.17E+01 0.07
18 246.6523 -2.58E-01 0.00
19 247.1417 -4.74E-02 0.00
20 257.3067 -8.09E+00 0.04
21 270.8135 -5.30E+00 0.02
22 280.0840 -7.69E+00 0.04
23 294.6686 9.00E+00 0.05
24 303.3143 -2.34E+01 0.38
25 321.0660 1.01E+01 0.08
26 340.9184 -3.30E+00 0.01
27 363.7803 1.37E-01 0.00
28 433.2973 -9.67E-03 0.00
29 435.1549 -7.34E-02 0.00
30 442.9538 1.01E+00 0.00
31 444.1024 6.05E-03 0.00
32 478.7032 1.14E+00 0.00
33 485.9359 2.83E-01 0.00
34 559.2082 -1.80E-02 0.00
35 567.1638 6.26E-01 0.00
36 568.5332 7.87E-03 0.00
37 571.6806 -1.01E+00 0.00
38 590.7832 1.07E+01 0.15
39 591.3343 -5.52E-02 0.00
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607.1069
624.7460
662.6982
681.2158
684.4504
686.9578
701.4659
728.2703
749.6272
760.5219
763.8033
780.9155
786.7176
799.5298
818.5850
842.2692
850.2628
861.5233
883.5205
899.6946
927.0660
941.1195
949.1153
963.1857
967.7882
977.8547
980.7524
991.2971
1043.529
1052.4970
1059.4190
1061.5260
1063.5020
1065.9920
1071.8870
1131.0990
1161.7330
1167.0060
1174.0030
1174.9860
1188.4210
1195.1980
1228.2130
1250.6590

1.68E+00
-1.67E+00
1.39E-01
2.16E+00
-3.55E+00
6.02E-02
-2.28E-01
-1.47E-03
2.64E-03
3.24E-02
-8.94E-03
1.85E-03
1.30E-03
3.27E+00
-2.81E-02
-2.38E+00
2.22E-03
7.90E-03
5.35E-03
-6.13E-01
7.48E-03
3.15E-01
1.39E+00
8.64E-03
1.28E+00
-5.80E-03
-7.33E-02
8.00E-04
1.25E-01
-6.70E-03
-4.27E+00
1.48E+00
8.84E-03
4.15E-01
-1.76E-01
-2.27E-03
-3.91E+00
1.40E+00
1.12E+00
3.33E-01
-1.43E+00
2.25E-01
2.64E+00
2.84E+00

0.00
0.00
0.00
0.01
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.04
0.01
0.00
0.00
0.00
0.00
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0.01
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0.02
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1254.8680
1262.2600
1291.3570
1307.7470

1320.870
1341.5690
1373.8350
1394.7570
1419.3430
1420.8800
1423.5450
1439.5760
1445.8140
1462.4250
1478.5600
1488.4790
1499.4460
1500.9580
1502.8000
1505.7490
1506.3740
1520.4400
1533.2930
1539.9610
1546.4190
1550.0120
1566.2540
1573.4450
1598.4810
1652.6370
1678.8440
1681.7620
1691.6270
1698.7110
1707.5350
3076.6050
3078.3540
3081.7000
3149.9840
3151.1650
3154.3960
3183.8850
3186.3450
3199.1160

1.66E+00
-5.10E-02
6.95E-01
-3.84E-01
-3.11E-01
-2.83E-02
-1.17E+00
-1.36E+00
-6.00E+00
-5.99E-02
8.99E-01
2.50E-03
4.00E+00
8.35E+00
-1.05E+01
-3.70E+00
-2.27E+00
-1.94E+00
5.11E-04
-2.11E-03
1.11E+00
-7.49E-02
-4.28E+00
1.02E+00
-1.85E-02
1.48E+00
1.21E+00
1.08E+00
-2.71E+00
-6.64E-01
1.08E-01
1.23E+01
2.48E+00
-2.56E+00
2.12E-01
-6.56E-03
1.29E-03
-3.90E-03
-1.52E-04
1.39E-04
2.89E-05
-1.65E-03
-3.51E-03
-2.75E-02

0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.12
0.00
0.00
0.00
0.05
0.23
0.37
0.05
0.02
0.01
0.00
0.00
0.00
0.00
0.06
0.00
0.00
0.01
0.01
0.00
0.03
0.00
0.00
0.58
0.02
0.03
0.00
0.00
0.00
0.00
0.00
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3205.2810
3206.2690
3220.3530
3224.6010
3225.1620
3234.2670
3237.3100
3245.5290
3248.5220
3252.8720
3285.6120

9.56E-02
-1.42E-01
-2.67E-02
1.97E-03
-2.06E-02
-1.28E-01
-1.56E-01
-1.52E-03
2.54E-02
2.12E-01
-6.55E-02

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00




Table S4. Vibrational frequencies (w; / cm™) at the respective optimized S, states,

Shift vector K (a.u.) and Huang-Rhys factor S; of Pt-3.

®; / (cm—1) K; (a.u.) S

1 21.8332 2.59E-01 0.00

2 33.7916 1.53E-01 0.00

3 49.4843 -8.10E-02 0.00

4 59.4179 -1.57E-01 0.00

5 69.1696 1.63E+01 0.04

6 75.1708 6.39E-01 0.00

7 89.3385 1.36E-01 0.00

8 97.4486 -1.57E-02 0.00

9 112.2286 4.99E-02 0.00
10 123.6384 -8.38E+00 0.02
11 144.7278 -5.83E-02 0.00
12 158.7537 3.13E-02 0.00
13 170.2647 -2.11E-01 0.00
14 177.4242 2.53E+01 0.26
15 189.7311 -1.15E+00 0.00
16 215.0171 -7.14E-01 0.00
17 217.0673 2.71E+01 0.37
18 222.6195 -8.37E-01 0.00
19 224.3381 1.11E+01 0.06
20 252.2631 -4.86E+00 0.01
21 266.6393 -1.98E-01 0.00
22 275.3080 -6.90E+00 0.03
23 291.5505 9.69E+00 0.06
24 324.8794 -1.96E-01 0.00
25 356.5417 2.69E+00 0.01
26 365.0623 -7.64E-03 0.00
27 380.3052 3.58E+00 0.01
28 412.6580 1.11E-02 0.00
29 428.5693 2.98E-03 0.00
30 433.6475 -1.60E+00 0.00
31 442.6012 -1.20E+00 0.00
32 451.6779 -1.47E+00 0.00
33 485.9589 -6.60E-06 0.00
34 521.4535 1.01E+01 0.12
35 555.8240 -6.08E-03 0.00
36 562.1356 -5.64E+00 0.04
37 567.2703 -1.08E-03 0.00
38 567.8660 -4.60E-03 0.00
39 606.5671 5.86E+00 0.05
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622.5151
634.2523
678.5528
685.4991
686.7594
703.3983
704.0097
732.7563
734.4044
742.1015
759.9639
767.5726
776.2152
785.8208
800.4961
841.4729
861.0037
874.6552
893.4789
906.8964
912.1821
943.0244
944.1628
962.7900
967.7564
977.7556
995.9332
999.0577
1052.3410
1059.5170
1061.1700
1063.6130
1070.9140
1071.9420
1073.5620
1120.1890
1161.3860
1164.7980
1174.8520
1176.0690
1191.9700
1195.3120
1201.1270
1248.4110

2.07E+00
-1.79E-01
1.15E-02
-5.04E-03
-1.39E+00
7.83E-03
8.91E-02
-1.41E-02
1.31E+00
-3.30E-03
-1.40E-02
-9.92E-01
3.36E-03
-5.13E-03
-3.97E+00
2.33E-03
-3.01E-03
4.03E-04
1.46E+00
1.73E-03
2.87E-03
-6.02E-01
6.05E-01
-8.67E-08
-1.99E-03
-2.40E-02
-1.29E-01
7.81E-04
-5.40E+00
-2.99E-01
1.64E-01
-2.65E-01
3.27E-01
1.81E-03
-1.96E-01
-2.18E-01
6.64E-01
4.37E-01
1.76E+00
1.91E+00
-2.76E-02
1.93E-01
-3.12E+00
1.76E+00

0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.07
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.00
0.00
0.03
0.01
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104
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112
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114
115
116
117
118
119
120
121
122
123
124
125
126
127

1250.6860
1261.1490
1292.4510
1303.5390
1317.6570
1321.2860
1372.1820
1397.4880
1416.2680
1419.4780
1421.8150
1423.7310
1450.1290
1472.4110
1484.4140
1488.6700
1499.4470
1500.9560
1503.2460
1506.3220
1512.0020
1518.3150
1531.7250
1533.7830
1544.4730
1549.0620
1560.6010
1587.7490
1598.7830
1658.2770
1669.8090
1681.0610
1684.1310
1701.9600
1723.6510
3074.5080
3078.4280
3081.6600
3147.5890
3150.0960
3154.3160
3183.8990
3186.3270
3205.8100

8.84E-02
1.21E-01
6.45E-01
8.19E-01
1.35E-01
2.29E-01
-2.10E+00
-4.46E+00
-8.02E-02
-1.07E+00
2.80E-04
5.29E-02
-7.13E-01
9.54E+00
1.32E+00
2.24E+00
4.40E-02
-3.39E-01
-1.17E-02
7.43E-03
-1.44E-01
8.28E-01
1.35E+00
8.38E+00
1.65E-01
3.29E+00
-1.12E+00
-6.15E-01
1.26E+00
3.84E+00
5.30E-02
1.89E+00
9.99E+00
3.80E+00
3.76E-01
2.03E-03
-5.64E-02
6.91E-03
-4.64E-05
-4.64E-05
-2.69E-05
-6.02E-04
1.85E-03
1.29E-02

0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.06
0.00
0.00
0.00
0.00
0.00
0.31
0.01
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.25
0.00
0.04
0.00
0.00
0.01
0.06
0.00
0.01
0.38
0.06
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00




128
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131
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134
135
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137
138

3206.6620
3209.1000
3210.5580
3226.2520
3227.6770
3232.8040
3239.7380
3241.0560
3245.3390
3258.6240
3278.3030

1.28E-02
-3.42E-03
-5.16E-02
-7.15E-03
-1.88E-02
-1.92E-02
2.11E-01
1.30E-02
1.69E-01
-9.94E-02
-2.47E-01

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00




Table S5. Vibrational frequencies (w; / cm™) at the respective optimized Sy state, Shift

vector K; (a.u.) and Huang-Rhys factor S; of Pt-4.

o/ (cm™) K; (a.u.) S

1 26.4294 6.01E-01 0.00

2 35.4648 5.31E-01 0.00

3 45.3137 -2.81E-01 0.00

4 58.2558 1.34E+01 0.02

5 60.3626 1.79E-01 0.00

6 76.4292 1.61E-02 0.00

7 86.3623 -1.09E-02 0.00

8 89.2498 -8.19E-02 0.00

9 125.4265 -6.67E+00 0.01
10 138.1589 6.25E-02 0.00
11 146.4239 -7.75E-02 0.00
12 152.6010 1.79E-02 0.00
13 170.8257 -1.15E-01 0.00
14 176.9710 9.14E+00 0.03
15 180.2128 -1.05E+00 0.00
16 200.2572 9.75E-01 0.00
17 203.0108 1.32E+01 0.08
18 213.9232 -1.87E+01 0.17
19 248.1172 -2.45E-01 0.00
20 252.8582 7.56E+00 0.03
21 264.1871 1.46E+01 0.13
22 280.6625 -9.86E+00 0.06
23 280.9050 -5.91E+00 0.02
24 325.3684 2.64E-02 0.00
25 338.7873 -4.63E-02 0.00
26 361.3501 -3.11E-01 0.00
27 401.2201 5.16E+00 0.02
28 430.0807 5.03E-02 0.00
29 432.0830 1.43E-03 0.00
30 440.2252 3.83E+00 0.01
31 456.4774 3.44E+00 0.01
32 481.8911 -8.23E-03 0.00
33 485.1609 -5.97E+00 0.04
34 513.5082 -8.38E+00 0.08
35 546.7553 -1.44E+00 0.00
36 553.0663 6.51E-02 0.00
37 567.3433 2.05E-03 0.00
38 586.5264 2.65E-01 0.00
39 611.1735 1.23E+00 0.00
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64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

621.4136
635.7163
674.2745
683.0854
687.5202
692.2352
706.7868
708.6910
735.4388
757.0587
759.3054
762.4361
779.4534
781.8273
799.0338
808.5523
851.4690
855.0819
863.3504
894.3340
911.7123
923.2986
946.8556
948.8744
965.1305
966.5818
977.6469
993.3464
1052.0360
1052.5110
1058.3770
1059.3360
1061.5570
1063.3520
1071.8640
1120.2890
1144.7970
1160.8630
1174.0140
1175.8090
1185.7370
1205.0660
1218.8600
1251.9780

-3.73E+00
-1.66E-02
7.84E-03
-3.46E+00
1.15E-01
-2.11E-01
-2.83E-03
-6.61E-01
-3.54E-04
-3.56E-02
2.31E-03
-1.01E-02
8.98E-01
1.70E-02
-2.08E+00
1.93E-02
1.67E-03
8.75E-05
-4.32E-03
-6.20E-01
6.53E-03
5.02E-03
6.79E-02
-8.57E-04
-8.01E-05
-4.58E-03
-2.15E-02
5.20E-02
-1.59E-01
-2.42E-01
-1.58E-04
-1.37E-02
-1.00E+00
-7.67E-01
-7.90E-04
1.33E-01
1.67E-01
-9.54E-01
1.51E-02
2.83E+00
-2.22E+00
8.83E-02
1.40E-01
-5.21E+00

0.02
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.01
0.00
0.00
0.08




84
85
86
87
88
&9
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
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109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
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1269.1140
1282.0980
1304.4920
1314.6080
1316.5290
1319.7420
1361.5130
1395.1370
1413.6080
1419.4220
1423.4880
1427.6850
1448.0350
1462.8950
1479.0610
1484.6750
1489.5200
1499.6510
1501.1800
1504.4560
1506.5240
1511.4230
1533.5230
1535.6500
1539.7950
1551.3440
1557.6610
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Figure S4. The vibration form of TS [T,-*MC] for Pt-1.



Figure S5. The vibration form of TS [T1—3 MC] for Pt-2.



Figure S6. The vibration form of TS [T;-*MC] for Pt-3.
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Figure S7. The curve of intrinsic reaction coordinate of TS [T1—3 MC] for Pt-1.
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Figure S8. The curve of intrinsic reaction coordinate of TS [T1—3 MC] for Pt-2.



1266.2372 ]
1266.2374 - o *
1266.2376 ® .,
12662378 ¢

-1266.2380

Total Energy (Hartree)

-1266.2384

.
\.
\
L]
. .
-1266.2382 - \
\
L ]
\
4 [ ]
-1266.2386 - \

-1266.2388 - : - T - T . T + T +
-3 -2 -1 0 1 2 3
Intrinsic Reaction Coordinate

Figure S9. The curve of intrinsic reaction coordinate of TS [T1—3 MC] for Pt-3.
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Figure S10. Spin densities computed on the TS [T-°MC] for Pt-1-3 complexes

(isovalue = 0.002).
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Figure S11. The structures of Sy and *MC at MECP for Pt-1.
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Figure S12. The structures of S, and *MC at MECP for Pt-2.
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Figure S13. The structures of S, and *MC at MECP for Pt-3.
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Figure S14. The structures of S, and *MC at MECP for Pt-4.



Table S6. Cartesian coordinates of the structures for Pt-1 reported in the main text.
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