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Table S1. Bond length r. (A), harmonic vibrational frequencies w. (cm '), AG;, (cm™') value, and excitation energy T. (eV) for the lowest

electronic spin-orbit states of 106p'%0 at MRCI, MRCI+Q, C-MRCI, and C-MRCI+Q.

MRCI MRCI+Q C-MRCI C-MRCI+Q

State
re 0. AG, Te Ie 0. AG, Te re 0. AG, Te Ie 0. AG, Te

X 320‘+ 1.838 620 610 0.000 | 1.824 654 643 0.000 | 1.833 623 613 0.000 | 1.815 671 658 0.000
X337 | 1.836 625 614 0.011|1.823 658 647 0.012 | 1.831 629 618 0.010 | 1.814 675 662 0.009
1 3H2 1.841 590 582 0.089 | 1.824 631 621 0.100 | 1.840 582 575 0.108 | 1.819 635 624 0.129
1 31'10— 1.848 583 576 0.164 | 1.830 623 614 0.176 | 1.847 576 569 0.187 | 1.825 627 617 0.211
1 31—[1 1.838 609 600 0.202 | 1.823 644 633 0.207 | 1.837 601 592 0.217 | 1.817 648 637 0.231
1 3H0+ 1.839 615 606 0.224 | 1.826 642 631 0.227 | 1.838 607 599 0.236 | 1.821 653 642 0.245
1 11—[1 1.853 565 559 0.439|1.833 598 589 0471 |1.853 561 556 0.443 | 1.829 605 597 0.482
1 1A2 1.869 569 562 0.635 | 1.853 584 575 0.681 | 1.863 574 566 0.595|1.841 607 597 0.635
1 1Z;+ 1.835 526 523 0.829 | 1.796 785 739 0.760 | 1.881 494 494 0.853 | 1.825 520 517 0.879
2 12(J)r+ 1.868 691 680 1.031 | 1.889 686 677 0976 | 1.841 711 698 1.077 | 1.845 731 716 1.008




Table S2. Potential energy data points for Figure 1 (kcal/mol).

Distance (A) X3z~ 13m0 13 2°%m 3%m 13zt
5.00 0.00 0.00 11.19 1122 1128 1130
4.50 0.05  -0.04  11.07 11.13 11.18  11.20
4.00 0.17  -0.16 1079 1086 1092  10.96
3.50 048  -051 1002 1009 10.18  10.26
3.40 061  -0.67 9.73 9.81 9.90  10.00
3.30 078  -0.89 9.36 9.45 9.54 9.65
3.20 1.04  -1.22 8.90 8.99 9.08 9.21
3.10 144 173 8.30 8.40 8.49 8.64
3.00 208  -2.50 7.54 7.65 7.74 7.92
2.90 310 -3.69 6.56 6.69 6.78 7.00
2.80 470 -5.43 5.33 5.48 5.59 5.85
2.70 7.06  -7.86 3.80 397 413 4.44
2.60 1032 -11.06  1.92 212 238 2.75
2.50 1451 -1509  -033  -0.10 034 0.79
2.35 21.02  -23.84 -1187 -1154 -1224 -11.67
2.20 3145 -33.82  -18.72 -1820 -17.43 -16.68
2.12 3696 -38.89 -21.60 -2092 -1881 -17.95
2.07 -40.24  -41.81 2293 2211 -18.89 -17.94
2.02 4328  -44.46 2374 2277 -18.16  -17.12
1.97 4597 4671  -23.92 2276 -1642 -15.27
1.92 48.15  -48.44 2330 -21.94 -1341 -12.16
1.85 4997  -49.65 -20.70 -19.01 -6.54  -5.08
1.82 -50.15  -49.59  -18.82  -1698 -247  -0.87
1.77 4940  -48.51  -1443  -1231 193 5.88
1.70 4518 -43.70 467 211 831  13.67
1.63 3629  -34.50 1017 13.10 1852 2631
1.55 -18.04 -16.02  36.05 3943  39.13 5042
1.48 8.69  11.11 6998 7363 6893 82.35
1.40 5525 5895  127.05 130.55 12221 136.59
1.30 150.81 15847 239.52 242.04 23049 245.79
1.20 310.80 325.68 419.96 42226 406.46 42223




Table S2. (continued)

Distance (A) 111 1A 1+ 21+ 2'm 1o q1yp-
5.00 10.88  10.96 1098 1133 1095 1091  10.97
4.50 1070 1079 1082 1138 10.77 1075  10.80
4.00 1020 1031 1035 1156 1028 1026  10.32
3.50 8.75 890 899 1218 888 881 890
3.00 3.56 438 464 1435 457 465 439
2.80 -1.42 007 056 1654 074 084 038
2.70 -5.17 323 253 1833 208  -198  -2.57
2.60 -9.96 752 <652 2078 -5.63  -551  -6.24
2.50 1561 -12.66  -1125 12.04 971 957  -10.43
2.35 2482  -21.19  -1895 -249  _16.02 -15.83 -16.65
2.20 3409  -29.93 2660 -15.82 2156 -2127 -21.52
2.12 38.64  -33.83  -30.01 2470 23.09 -22.67 -22.84
2.07 4097  -36.06 -31.90 -27.94 2385 -2334 -2281
2.02 4308  -38.06 -33.65 -3071 2413 -2352 -22.07
1.97 4482  -39.68 -3535 3270 2374 -23.01 -20.38
1.92 46.07  -40.76  -36.95 -33.62 2249 -21.60 -17.48
1.85 46.64  -41.00 -3825 -33.12 -1885 -17.68 -10.81
1.82 4633 -40.50 -3822 3221 -1645 -15.13  -6.78
1.77 4483 3861 -37.05 -29.58 -11.07 -9.45 181
1.70 39.13  -32.87 3072 2245 054 272 1655
1.63 2972 2276 -20.60 -11.13  17.13 2002 2630
1.55 1078 -3.17  0.04 989 4524 4914  46.47
1.50 7.35 1506 19.66 29.15  69.44 7412  66.15
1.45 3204 3940 4593  54.86 10032 10593 93.04
1.40 6516  71.51 8020 89.22 139.64 14529 128.95
1.35 109.01 11348 123.94 135.09 189.55 195.15 176.04
1.30 166.50  168.00 179.59 19551 252.48 25857 236.79
1.25 240.62 23822 25037 273.10 33152 33922 314.49
1.20 33569  328.33 340.69 371.84 42977 44132 412.76




Table S2. (continued)

Distance (A) 1°%-
5.00 9.26
4.50 -2.08
4.00 9.12
3.50 9.04
3.20 8.96
3.00 8.83
2.80 8.50
2.50 6.83
2.35 4.51
2.20 -0.07
2.12 -3.75
2.07 -6.52
2.02 -9.67
1.97 -13.22
1.92 -17.15
1.85 -20.11
1.82 -20.54
1.77 -20.24
1.70 -16.74
1.63 -8.03
1.55 11.35
1.50 30.55
1.45 56.96
1.40 92.41
1.35 139.10
1.30 199.62
1.25 277.04
1.20 375.01




Table S3. Potential energy data points for Figure 3 (kcal/mol).

D‘s(tg‘ce X355 X337 1%m, 1°%M,- 1°m, 1°M,. 1'm, 1'A, 1'%f 2'zh
140 10517 10531 10768 110.94 109.83 11129 119.15 122.97 130.59 139.47
1.42 9129 9140  93.63 9684 9585 9724 10478 109.10 116.12 124.70
1.45 7318 7325 7538 7849 77.68 7896 86.09 90.96 97.09 105.52
1.47 6273 6278 6489 6793 6723 6845 7534 8046 8603 94.49
1.50 49.18 4923 5136 5431 5375 5488 6146 6683 7165 8021
1.52 4144 4148 4366 4654 4606 47.13 5355 5900 6341 7201
1.55 3151 3156 3383 3661 3624 3723 4345 4891 5286 6144
1.58 2337 2343 2582 2850 2823 20.13 3520 4058 4426 52.67
1.63 1316 1325 1584 1835 1822 1899 2490 2998 33.57 4136
1.67 750 762 1034 1272 1269 1337 19.18 2395 2773 3475
170 446 460 740 967 973 1033 1609 2061 2465 30.97
173 230 246 530 747 763 816 1386 1812 22.51 28.03
177 059 077 363 566 595 638 1200 1596 20.89 2525
1.82 000 021 298 486 532 567 1113 1474 2028 23.45
1.85 030 054 320 500 557 588 1121 1466 2036 23.25
1.87 071 097 354 529 594 624 1145 1481 2053 23.44
1.92 232 262 493 657 742 770 1258 1578 2133 2481
1.97 452 486 687 842 946 975 1426 1738 22.60 27.10
2.00 603 640 823 974 1089 1120 1547 1856 23.55 28.79
2.02 879 919 1075 1222 1352 1387 1776 2081 2540 31.98
2.07 1176 1221 1352 1495 1638 1679 2034 2333 27.55 35.49
2.12 1488 1536 1647 17.88 1940 19.88 23.15 2604 2991 39.22




Table S4. Potential energy data points for Figure 4 (kcal/mol).

D‘i{‘;‘“ X2TT 14" 1“1 12t 12A 271 X35"
1.20 37449 40379 40821 40131 40458 41172 38551
1.30 209.74 23847 23950 23557 24058 24694 22543
1.40 108.69 13434 13586 12927  139.11 14452  130.59
1.48 59.15 80.28 83.10 75.80 87.35 92.53 83.00
1.55 31.76 48.73 52.23 45.67 57.17 62.13 55.93
1.63 13.15 26.08 29.65 24.72 35.24 39.68 36.70
1.70 4.50 14.74 17.90 14.60 23.99 27.71 2721
1.77 0.67 8.95 11.39 9.72 17.94 20.69 22.58
1.82 0.00 722 9.02 8.53 15.90 17.83 21.44
1.85 0.21 6.88 8.28 8.49 15.35 16.75 21.41
1.92 1.96 751 7.98 9.84 15.49 15.59 22.81
1.97 3.96 8.77 8.62 11.61 16.43 15.60 24.75
2.02 6.18 10.33 9.59 13.47 17.91 16.00 27.24
2.07 8.93 12.29 11.02 15.92 19.61 16.76 30.13
2.12 12.17 14.41 12.69 18.52 21.52 17.45 33.30
2.20 17.59 17.97 15.65 22.93 25.45 18.86 38.75
2.35 26.17 24.69 22.19 30.26 30.26 25.40 4939
2.50 33.28 30.95 27.93 35.16 35.16 30.59 59.81




Table S5. Potential energy data points for Figure 5 (kcal/mol).

D'S(fg‘;‘ce X~ 1fm 1’Y 1A 2m 1A r‘m 2a 1%
7.00 0.05 0.05 -0.01 0.00 0.37 0.00 0.05 0.43 0.43
6.00 -0.16 -0.16 -0.22 -0.20 0.40 -0.19 -0.16 0.45 0.46
5.00 -0.60 -0.61 -0.69 -0.61 0.42 -0.61 -0.60 0.47 0.49
4.70 -0.84 -0.84 -0.93 -0.83 0.42 -0.82 -0.84 0.47 0.49
4.50 -1.04 -1.04 -1.14 -1.01 0.41 -1.01 -1.04 0.46 0.49
4.40 -1.15 -1.16 -1.27 -1.12 0.41 -1.11 -1.15 0.46 0.49
4.30 -1.29 -1.29 -1.41 -1.24 0.40 -1.23 -1.29 0.45 0.49
4.20 -1.43 -1.44 -1.57 -1.37 0.39 -1.37 -1.43 0.44 0.48
4.10 -1.60 -1.60 -1.75 -1.53 0.38 -1.52 -1.60 0.43 0.47
4.00 -1.78 -1.79 -1.96 -1.70 0.36 -1.69 -1.78 0.41 0.46
3.95 -1.89 -1.89 -2.07 -1.79 0.35 -1.78 -1.89 0.40 0.46
3.90 -2.00 -2.00 -2.19 -1.89 0.34 -1.88 -2.00 0.39 0.45
3.85 -2.11 -2.12 -2.32 -1.99 0.33 -1.99 -2.11 0.37 0.44
3.80 -2.23 -2.24 -2.46 -2.11 0.31 -2.10 -2.23 0.36 0.43
3.75 -2.36 -2.37 -2.61 -2.23 0.29 -2.22 -2.36 0.34 0.42
3.70 -2.50 -2.51 -2.77 -2.35 0.26 -2.34  -2.50 0.32 0.41
3.65 -2.65 -2.66 -2.94 -2.49 0.23 -2.48 -2.65 0.31 0.40
3.60 -2.81 -2.82 -3.12 -2.64 0.20 -2.62 -2.81 0.28 0.38
3.55 -2.98 -2.99 -3.32 -2.79 0.16 -2.78 -2.98 0.26 0.37
3.50 -3.15 -3.17 -3.53 -2.95 0.11 294 315 0.24 0.35
3.45 -3.34 -3.36 -3.76 -3.13 0.06 -3.11 -3.34 0.21 0.33
3.40 -3.54 -3.57 -4.00 -3.32 0.00 -3.30 -3.54 0.18 0.31
3.35 -3.75 -3.79 -4.26 -3.51 -0.07 -3.49 -3.75 0.15 0.29
3.30 -3.98 -4.02 -4.54 -3.72 -0.14 -3.70 -3.98 0.12 0.27
3.25 -4.21 -4.26 -4.84 -3.95 -0.23 -3.92 -4.21 0.08 0.25
3.20 -4.46 -4.52 -5.16 -4.18 -0.34 -4.16 -4.46 0.05 0.23
3.15 -4.72 -4.79 -5.51 -4.43 -0.46 -4.40 -4.72 0.01 0.21
3.10 -4.99 -5.07 -5.88 -4.69 -0.59 -4.66 -4.99 -0.03 0.19
3.05 -5.27 -5.37 -6.27 -4.96 -0.75 -4.93 -5.27 -0.06 0.17
3.00 -5.55 -5.68 -6.69 -5.25 -0.92 -5.22 -5.55 -0.10 0.16
2.95 -5.85 -6.00 -7.14 -5.54 -1.13 -5.51 -5.85 -0.13 0.15
2.90 -6.14 -6.33 -7.61 -5.85 -1.36 -5.82 -6.14 -0.15 0.14
2.85 -6.44 -6.66 -8.11 -6.16 -1.62 -6.13 -6.44 -0.17 0.14
2.80 -6.73 -7.00 -8.64 -6.47 -1.92 -6.45 -6.73 -0.18 0.15
2.75 -7.01 -7.35 -9.19 -6.78 -2.27 -6.77 -7.01 -0.18 0.17
2.70 -7.27 -7.68 -9.77 -7.09 -2.66 -7.09 -7.27 -0.18 0.21
2.65 -7.50 -8.01  -1037 -7.38 -3.11 -7.40 -7.50 -0.19 0.26
2.60 -7.69 -8.33  -10.99  -7.66 -3.62 -7.71 -7.69 -0.20 0.34
2.55 -7.82 -8.63 -11.63  -7.91 -4.20 -8.00 -7.82 -0.20 0.43
2.50 -7.89 -8.90 -12.29  -8.12 -4.87 -8.27 -7.89 -0.21 0.55
245 -7.86 -9.14  -1298  -8.29 -5.62 -8.51 -7.86 -0.23 0.69
2.40 -7.74 -9.37  -13.69 -8.40 -6.48 -8.74 -7.74 -0.28 0.84



2.35
2.30
2.25
2.15
2.10
2.05
2.00
1.95
1.90
1.85
1.80
1.75
1.70
1.65
1.60
1.55
1.50
1.40
1.30

-7.48
-7.08
-6.49
-4.22
-2.44
-0.49
-0.14
0.30
1.13
2.62
5.14
9.19
15.30
24.12
36.37
52.86
74.96
141.36
252.68

-9.60
-9.92
-10.61
-13.28
-15.03
-16.95
-18.95
-20.95
-22.80
-24.28
-25.11
-24.88
-23.12
-19.23
-12.41
-1.91
13.79
66.65
163.90

-14.43
-15.24
-16.12
-17.73
-18.48
-19.27
-20.10
-20.92
-21.62
-22.00
-21.77
-20.53
-17.80
-12.96
-5.27
6.23
22.51
75.49
170.51

-8.45
-8.41
-8.25
-7.10
-6.09
-5.47
-7.12
-9.11
-11.01
-12.51
-13.22
-12.67
-10.35
-5.68
2.09
13.72
30.32
83.90
178.68

-7.42
-8.39
-9.10
-9.23
-8.93
-8.56
-8.13
-7.65
-7.05
-6.14
-4.57
-1.89
2.46
9.15
18.94
32.89
51.79
110.20
208.18

-8.94
-9.12
-9.26
-8.91
-8.43
-7.74
-6.76
-5.38
-3.43
-0.66
3.27
8.84
16.57
27.13
41.24
60.02
84.31
155.35
262.03

-7.48
-7.08
-6.49
-4.22
-2.44
-0.49
-0.14
0.30
1.13
2.62
5.14
9.19
15.30
24.12
36.37
52.86
74.96
141.36
252.68

-0.39
-0.60
-0.97
-2.37
-3.54
-4.32
-2.67
-0.28
2.85
6.93
12.26
19.24
28.38
40.32
55.78
75.92
101.43
162.96
273.87

1.00
1.16
1.30
1.39
1.16
0.69
-0.08
-1.09
-2.18
-3.01
-3.16
-2.10
0.70
5.85
14.08
26.19
43.29
97.85
193.60




Table S6. Potential energy data points for Figure 6 (kcal/mol).

Distance

A XTw XT UMby PMhe 1T PAn PAs
7.00 0.00 0.00 0.01 0.00 0.01 0.01 0.04
6.00 -0.21 -0.21 -0.19 -0.21 -0.19 -0.19 -0.17
5.00 -0.67  -0.67 -0.62 -0.67 -0.62 -0.62 -0.59
4.70 -0.91 -0.91 -0.85 -0.91 -0.85 -0.85 -0.81
4.50 -1.12 -1.12 -1.05 -1.12 -1.05 -1.05 -1.00
4.40 -1.25 -1.25 -1.16 -1.25 -1.16 -1.16 -1.11
4.30 -1.39  -1.39 -1.29 -1.38 -1.29 -1.29 -1.23
4.20 -1.54  -1.54 -1.44 -1.54 -1.44 -1.44 -1.36
4.10 -1.72 -1.72 -1.60 -1.71 -1.60 -1.60 -1.51
4.00 -1.92 -1.92 -1.79 -1.91 -1.79 -1.79 -1.69
3.95 -2.04  -2.04 -1.89 -2.02 -1.89 -1.89 -1.78
3.90 2,16 -2.15 -2.00 -2.14 -1.99 -1.99 -1.88
3.85 -2.28 -2.28 -2.11 -2.26 -2.11 -2.11 -1.99
3.80 -2.42 -2.42 -2.23 -2.40 -2.23 -2.23 -2.10
3.75 -2.57 257 -2.36 -2.54 -2.36 -2.36 -2.22
3.70 272 272 -2.50 -2.69 -2.50 -2.49 -2.35
3.65 -2.89 -2.89 -2.65 -2.85 -2.64 -2.64 -2.48
3.60 -3.08 -3.07 -2.80 -3.03 -2.80 -2.80 -2.63
3.55 -3.27 -3.27 -2.97 -3.21 -2.96 -2.96 -2.78
3.50 -3.48 -3.48 -3.14 -3.41 -3.14 -3.14 -2.95
3.45 -3.71 -3.70 -3.33 -3.63 -3.33 -3.32 -3.12
3.40 -3.95 -3.95 -3.53 -3.86 -3.53 -3.52 -3.31
3.35 -4.21 -4.21 -3.74 -4.10 -3.74 -3.73 -3.51
3.30 -4.49 -4.49 -3.97 -4.36 -3.96 -3.95 -3.72
3.25 -4.80  -4.79 -4.21 -4.64 -4.20 -4.18 -3.94
3.20 -5.12 -5.11 -4.46 -4.94 -4.44 -4.43 -4.18
3.15 -5.47 -5.46 -4.72 -5.25 -4.70 -4.69 -4.42
3.10 -5.85 -5.84 -5.00 -5.59 -4.98 -4.96 -4.68
3.05 -6.25 -6.24 -5.29 -5.94 -5.26 -5.24 -4.96
3.00 -6.69 -6.67 -5.58 -6.32 -5.55 -5.52 -5.24
2.95 -7.15 -7.13 -5.89 -6.72 -5.86 -5.82 -5.54
2.90 -7.65 -7.63 -6.21 -7.13 -6.16 -6.12 -5.84
2.85 -8.19 -8.16 -6.53 -1.57 -6.47 -6.41 -6.16
2.80 -8.77 -8.73 -6.86 -8.02 -6.78 -6.71 -6.47
2.75 -9.39 -9.35 -7.18 -8.50 -7.09 -6.99 -6.79
2.70 -10.05 -10.01  -7.49 -8.98 -7.38 -7.26 -7.10
2.65 -10.77  -10.72 -7.79 -9.48 -7.65 -7.51 -7.41
2.60 -11.55  -11.49  -8.07 -9.99 -7.90 -1.72 -1.72
2.55 -12.40 -12.33  -8.33 -10.51 -8.11 -8.01 -7.98
2.50 -13.33  -13.25 855  -11.04  -8.28 -8.28 -8.23
2.45 -1436  -1427 873  -11.58  -8.53 -8.47 -8.42
2.40 -15.52 -1542 -888  -12.13 -85 -8.66 -8.57
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2.35
2.30
2.25
2.15
2.10
2.05
2.00
1.95
1.90
1.85
1.80
1.75
1.70
1.65
1.60
1.55
1.50
1.40
1.30
1.20
1.10
1.00

-16.83
-18.34
-20.08
-23.81

-25.79
-27.88
-29.99
-32.01

-33.77
-35.04
-35.49
-34.72
-32.27
-27.55
-19.82
-8.20

8.36

62.07

156.62
313.96
570.62
990.93

-16.73
-18.22
-19.95
-23.66
-25.63
-27.70
-29.79
-31.80
-33.54
-34.78
-35.21
-34.41
-31.92
-27.16
-19.38
-7.71
8.88
62.50
156.64
314.17
570.95
991.32

-9.00
-9.16
-9.31
-10.67
-12.24
-14.03
-15.95
-17.90
-19.72
-21.20
-22.04
-21.83
-20.08
-16.18
-9.34
1.21
16.97
69.77
166.86
333.22
595.33
1016.95

-12.71
-13.34
-14.04
-15.30
-15.88
-16.51
-17.21
-17.96
-19.38
-20.73
-21.41
-21.02
-19.08
-14.99
-7.94
2.79
18.74
72.13
170.02
334.04
598.74
1020.29

-8.95
-9.10
-9.27
-10.65
-12.17
-13.90
-15.75
-17.56
-18.45
-18.77
-18.48
-17.20
-14.41
-9.53
-1.77
9.80
26.17
79.40
174.84
336.96
598.92
1020.62

-8.82
-8.94
-9.00
-8.96
-8.49
-7.82
-6.86
-7.05
-8.52
-9.79
-10.33
-9.65
-7.22
-2.45
5.38
17.12
33.84
87.72
182.92
340.87
603.20
1020.96

-8.68
-8.76
-8.83
-8.47
-7.89
-7.23
-6.65
-6.01
-7.60
-9.05
-9.73
-9.17
-6.83
-2.14
5.67
17.37
34.07
87.93
183.09
341.05
605.37
1023.38
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