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Table S1. Atomic charges on atoms in Chlorophyll C2 and Na+ quadruplex G4 caclulated with selected populational schemes.

File G4Na.out

Molecule Na+ Quadruplex G4

OPT G4 Na complex B3LYP/Def2TZVP VAC.

1 65

Dipole 0.0117
Quadrupole 51.8905
Atomic coordinates

7 -3.5341 -0.7683
6 -4.7774 -1.3537
7 -4.8325 -2.6904
7 -5.9033 -0.6673
6 -5.7011 0.6556
6 -4.5043 1.3490
6 -3.2961 0.6062
8 -2.1411 1.0398
7 -4.7244 2.7117
6 -6.0157 2.8382
7 -6.6619 1.6252
1 -2.6926 -1.3651
1 -6.5524 3.7733
1 -7.6519 1.4588
1 -4.0218 -3.3186
1 -5.7538 -3.0903
7 0.7614 -3.5245
6 1.3458 -4.7648
7 2.6827 -4.8178
7 0.6579 -5.8895
6 -0.6650 -5.6899
6 -1.3572 -4.4965
6 -0.6129 -3.2890
8 -1.0457 -2.1366
7 -2.7205 -4.7189
6 -2.8486 -6.0079
7 -1.6360 -6.6506
1 1.3589 -2.6842
1 -3.7849 -6.5453
1 -1.4716 -7.6376
1 3.3127 -4.0093
1 3.0821 -5.7385
7 3.5342 0.7682
6 4.7777 1.3536
7 4.8329 2.6902
7 5.9034 0.6673
6 5.7012 -0.6555
6 4.5042 -1.3489
6 3.2960 -0.6061
8 2.1409 -1.0399
7 4.7244 -2.7115
6 6.0157 -2.8380
7 6.6619 -1.6251
1 2.6931 1.3650
1 6.5523 -3.7730
1 7.6519 -1.4585
1 4.0222 3.3185
1 5.7544 3.0902
7 -0.7609 3.5244
6 -1.3459 4.7636
7 -2.6827 4.8161
7 -0.6584 5.8880
6 0.6645 5.6894
6 1.3573 4.4971
6 0.6135 3.2900
8 1.0465 2.1387
7 2.7205 4.7203
6 2.8480 6.0086
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Q.
.1152
.2615
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.5915
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.5247
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.189%4
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.9160
.3716
.3069
.2432
.1110
.9749
.1765
.4967
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7 1.6351 6.6501 0.0000 -0.2352
1 -1.3581 2.6839 0.0000 0.2744
1 3.7840 6.5461 0.0000 0.1616
1 1.4702 7.6362 0.0000 0.2361
1 -3.3127 4.0078 0.0000 0.2747
1 -3.0821 5.7360 0.0000 0.2424
11 0.0000 0.0000 0.0000 0.6990
Dipole moment (in D) ©.02 (DEN) 0.03

File Mg_Chlorophyll C2.out

Molecule Mg_Chlorophyll C2

OPT Mg Chrlorophyll c2 B3LYP/Def2TZVP VAC.
0 73

Dipole -9.2760 4.6537 -0.9894
Quadrupole -31.9324  25.0152 6.9172
Atomic coordinates Mul.
6 1.7665 0.5238 -0.1715 0.3055
0.6196 2.4085 -0.1334 0.2308
0.4963 1.0541 -0.1409 -0.3970
-0.4335 3.3320 -0.1109 -0.3292
-0.1433 4.3763 -0.1260 0.1262

-1.7991 3.0770 -0.0669 0.2700
-2.8455 4.0844 -0.0463 -0.0235
-2.3562 1.8320 -0.0376 -0.3600
-4.0351 3.4086 0.0024 0.0494
-3.7094 1.9868 -0.0021 0.2507
1.9760 -0.8522 -0.2702 -0.0847
-4.6306 0.9460 0.0330 -0.3119
-5.6766 1.2280 0.0755 0.1226
0.9301 -1.7848 -0.2578 0.2419
1.3335 -3.1265 -0.4677 0.0118
-0.3983 -1.6939 -0.1206 -0.3856
0.2021 -3.9095 -0.4556 -0.0835
-0.8848 -2.9742 -0.2382 0.2798
-4.3657 -0.4289 0.0213 0.2361
-3.1255 -0.9830 -0.0216 -0.3623
-3.2848 -2.3439 -0.0342 0.2306
-2.2514 -3.2661 -0.1722 -0.3226
-2.5387 -4.3071 -0.2619 0.1768
-4.7063 -2.6619 0.0330 0.0861
-5.3742 -1.4673 0.0470 -0.0604
-5.3963 3.9397 0.0150 -0.1640

-6.1450 3.3392 -0.4986 0.1072

-5.7906 5.0739 0.5955 -0.2683

-5.1110 5.7026 1.1611 0.1294

-6.8244 5.3989 0.5414 0.1173

-2.6191 5.5596 -0.1123 -0.4395

-1.7554 5.8031 -0.7376 0.1186
6
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-7.1312 -0.7184 1.0393 0.1345
-7.1967 -0.6144 -0.7204 0.1292
-7.4031 -2.1742 0.0849 0.1165
2.0192 2.7810 -0.1482 0.0434
2.7330 1.6103 -0.1577 -0.0373
2.5391 4.1803 -0.0850 -0.4321
2.4718 4.6807 -1.0583 0.1379
1.9730 4.7845 0.6301 0.1262
3.5877 4.1930 0.2202 0.1501
4.1709 1.4696 0.0288 -0.2488
4.4905 0.7870 0.8095 0.1657
5.1425 2.1379 -0.5988 -0.2199
4.9276 2.8198 -1.4183 0.1180
6.5513 1.9241 -0.1740 0.3780
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7.4966
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.2762
L1131
L1124
.4975
.1496
.8068
.5403
.3481
.1190
.1007
.1e61
.1210

11.14

.3667
.3441
.3083
.1861
.2915
.2186
.0925
.0998
.0924
.0136
.0880
.0970
.1781
.0917
.0914
.0711
L1171
.2554
.3044
.2084
.1176
.1038
.1060
.1068

10.22

.5935
.4064
.5091
.7159
.4984
.3542
.1e55
.1234
.1078
.0832
.0514
.1188
.4095
.1842
.1595
L7112
.2186
.8474
.5295
.3594
.0676
.0889
.0956
.0952

10.48

.6441
L4725
.5605
.5729
.5030
.6311
.2209
.2385
.2207
.7609
.2011
.2016
.3648
.1922
.1983
.4142
.2544
.7763
.5584
.4888
.2680
.1854
.1907
.2134

12.97
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()

.0835
.5702
.1600
.0567
.1391
.0201
.0235
.0472
.0201
.7175
.0182
.0277
.0695
.0335
.0362
.0148
.0694
5843
1755
0792
.4389
.0403
.0539
.0468

19.89

.3645
.2597
.3885
.2911
.3743
.2455
.0896
.0851
.0883
.7045
.0699
.0824
.1846
.0823
.0883
.0739
.0802
.4569
.3507
.2495
.1062
.0965
.0890
.0860

10.21






Table S2. Quadrupole moments for set on non-polar, neutral molecules:

Population analysis schemes
Density | Mull Lowdin | Hirsh. I;Eﬂ:i}pe M5 ESP NPA AIM ACP
Ethene (C2H4)
Qxx -2.206 | -2.084 | -2.188 | -0.708 -2.023 -1.68 -2.963 | -3.492 -0.585 -1.615
Qv 1.081 0.667 0.7 9.227 0.648 0.538 9.949 1.118 0.187 0.517
Qz 1.125 1.417 1.487 0.481 1.375 1.142 2.014 2.374 0.398 1.098
Cyclopropane (C3H6)
Qz 1.551 | 0.417 | 0.5 | 0.145 | ©.433 | 0.366 | ©.538 | 0.834 | 0.091 | 0.351
Ethyne (C2H2)
Qz 4.47 | 4.386 | 2.884 | 2.131 | 4.7e4 | 3.371 | 6.463 | 5.291 | 3.872 | 3.234
Carbon dioxide (C02)
Qz -3.002 | -2.411 | 2.672 | -2.145 | -6.252 | -2.68 | -4.658 | -6.382 | -14.723 | -3.897
boron trihydride (BH3)
Qz 1.487 | -0.105 | -0.325 | ©.574 | 1.57 | -8.456¢ | 2.055 | 1.878 | 6.395 | 0.649
Boron trifluoride (BF3)
Qz 2.687 | 2.742 | -4.427 | 1.719 | 5.424 | 1.e38 | 4.e2 | 5.979 | 10.271 | 3.174
Boron trichloride (BC13)
Qz 0.648 | 2.027 | -13.074 | 1.268 | 4.035 | -0.356 | 1.634 | 1.957 | 14.725 | 3.229
trans- SC12F4
Qz 3.199 | ©.302 | 5.89 | ©.523 | ©.348 | 1.457 [ 3.619 | 4.904 | 9.758 | 0.241
trans- SF2C14
Qz -3.131 | -0.761 | -5.475 | -0.383 | -0.276 | -1.219 | -3.576 | -6.079 | -9.257 | -8.322
Benzene (C6H6)
Qz -5.149 | -6.566 | -8.526 | -2.418 | -5.569 | -5.793 | -7.446 | -12.495 | -1.733 | -5.071
Naphthalene (C1@HS8)
Qxx -7.929 | -9.832 | -16.039 | -4.11 -8.732 -10.008 | -10.676 | -22.262 | -3.158 -8.286
Qv 4.074 5.791 8.432 2.145 4.594 5.234 5.324 12.16 2.014 4.425
Qz 3.856 3.241 7.606 1.964 4.137 4.774 5.352 10.102 1.144 3.861
Anthracene (C14H10)
Qxx -10.736 | -10.736 | -23.614 | -5.843 -12.04 -14.273 | -14.517 | -32.011 | -4.729 -11.55
Qvy 5.574 7.732 12.651 3.152 6.626 7.64 7.032 18.239 3.36 6.397
Qz 5.162 3.004 10.964 2.692 5.414 6.633 7.485 13.772 1.369 5.153
Pyrene (C16H10)
Qxx -11.806 | -11.908 | -28.239 | -6.697 -12.82 -16.51 | -16.206 | -37.576 | -5.374 | -13.023
Qv 5.868 2.404 14.036 3.534 6.524 8.294 8.075 18.06 2.438 6.523
Qz 5.938 9.504 14.203 3.163 6.296 8.216 8.131 19.516 2.936 6.5
Coronene (C24H12)
Qz -16.784 | -14.198 | -45.152 | -10.277 | -17.908 | -25.372 | -24.724 | -58.436 | -8.517 | -19.37
Standard deviation for set of 14 molecule
ref | 2.421 [ 13.131 | 3.898 | 2.369 | 3.74 | 3.614 | 18.392 | 8.561 | 2.01
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