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In this document we shall present:

¢ The perturbative Hamiltonians used in the LRESC model within the SI system of units.

¢ Contributions of the different relativistic corrections to the shielding in some of the

studied systems.

. Cartessian coordinates of the molecules studied.

We adopted a nomenclature in which blue and red colors indicate shielding and

deshielding effects, respectively.

1. Perturbative Hamiltonians used in the LRESC model

The paramagnetic relativistic corrections that depend of the nuclear spin, y, are the

following[1-3]

HPSO

HFC

e pio (ki
m 4 r}%

e 87 o
%?E(ykaé(rk))

6#0(3(ﬂkrk)fk—riﬂk>

2m 4 ri

while those depending on the external magnetic field, B, are written as
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The perturbative Hamiltonian corresponding to the one-body spin—orbit coupling
and those scalar relativistic corrections known as Mass-velocity (Mv) and Darwin (Dw) are

written as
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H50M) 1327 (VVe x p) (S8)
1

HM = — ot (S9)

HPY = ﬁvzvc (S10)

The expressions of the diamagnetic Hamiltonians that contribute to the LRESC model
are
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where o are the Pauli matrices, j is the vacuum permeability, c is the velocity of light in
vacuum, ry and ry are the positions with respect to the nuclear position (r — Ry) and the

gauge origin (r — Rp), respectively. Ly and Ly are the corresponding angular momenta.

p = —iV is the linear momentum operator and e and m are the charge and mass of the
electron. Furthermore, A;, and Ap are the potential vector operators associated with the
nuclear spin and the external magnetic field given in Equations 513 and S14, respectively.

Xr
Ay = % (513)
k
Ap = % (S14)

2. Relativistic corrections to the shieldings of the molecules of interest
2.1. PtX; 2

Table S1. Isotropic values of the LRESC mechanisms with localized molecular orbital over the Pt in
the PtCl4_2. The theory level is HF/cv3z and the gauge is on Pt. All values are reported in ppm.

Core(Pt) 4xCore(Cl) 4xPt-C1  4xLP,Cl 8xLP,Cl Y
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Table S2. Isotropic values of the LRESC mechanisms with localized molecular orbital over the Pt in
the PtBr4_2. The theory level is HF/cv3z and the gauge is on Pt. All values are reported in ppm.

Core(Pt) 4xCore(Br)  4xPt-Br  4xLP,Br  8xLP,Br y
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Table S3. Isotropic values of the LRESC mechanisms with localized molecular orbital over the Pt in
the PtCl 2. The theory level is HF/cv3z and the gauge is on Pt. All values are reported in ppm.

Core(Pt) 6xCore(Cl) 6xPt-Cl1 6xLP,Cl 12xLP,Cl y
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Table S4. Isotropic values of the LRESC mechanisms with localized molecular orbital over the Pt in
the PtBr, 2. The theory level is HF /cv3z and the gauge is on Pt. All values are reported in ppm.

Core(Pt) 6xCore(Br)  6xPt-Br  6xLP,Br  12xLP,Br Y
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2.2. ClzXTEzYzHG

Table S5. Isotropic values of the LRESC mechanisms with localized molecular orbital over the Te; in
the Cl,CdTe,NyHg. The theory level is HF/cv3z and the gauge is on Te;. All values are reported in

Core(Tep) Cd-Te; LP,Te; others! y

I Contribution from others LMOs.

Table S6. Isotropic values of the LRESC mechanisms with localized molecular orbital over the Te; in
the Cl,CdTe,P,Hg. The theory level is HF/cv3z and the gauge is on Tey. All values are reported in

Core(Te;) Cd-Teq LP,Te; others! y

I Contribution from others LMOs.

26



Version May 22, 2023 submitted to Magnetochemistry S5 of S7

Table S7. Isotropic values of the LRESC mechanisms with localized molecular orbital over the Te; in
the CloHgTe,NpHg. The theory level is HF/cv3z and the gauge is on Te;. All values are reported in

Core(Tep) Hg-Te,; LP,Te; others! y

I Contribution from others LMOs.

Table S8. Isotropic values of the LRESC mechanisms with localized molecular orbital over the Te; in
the Cl,HgTeoNoHg. The theory level is HF/cv3z and the gauge is on Tej. All values are reported in

Core(Te;) Hg-Te; LP,Te; others!

I Contribution from others LMOs.
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3. Cartesian coordinates

CdClz T62N2 H6
Cd
Cl

ITITITITZZF&Q

CdClzTe2P2H6
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0.0000000000
-1.4436897967
1.410619733
2.2461715236
-2.1971106183
3.6590609411
-3.6405714491
-3.1388535503
-4.2907170372
-4.1485352983
4.2920140767
3.1388384122
4.1875242686

0.0000000000
-1.4021917857
1.3915059543
2.1681679841
-2.1526969141
3.8142695452
-3.8065796800
-3.6279167004
-4.0063103317
-5.0624672552
4.0003123986
3.6391065603
5.0751964936

0.0000000000
-1.0531752215
2.0014815406
-1.6755329392
0.3318355078
-0.0769988314
-0.4105653106
-0.7021542837
0.3052626227
-1.1918636258
-0.3671062227
0.7264655311
0.1904924048

0.0000000000
-0.7913567967
2.0213393273
-2.0019355257
-0.0437463701
-0.2472629372
-0.7018964634
-1.9370551237
0.1669255700
-0.8006169533
0.4577790600
0.7290863936
-0.759037519

0.0000000000
1.7310650646
0.4363485975
-1.0555009416
-2.0046565929
-0.5697595829
-0.5376980956
0.2927560169
-0.2841429069
-0.8990890286
0.1475975744
-0.2379064631
-1.3748880582

0.0000000000
1.8564329319
-0.1075551982
-0.7503327647
-2.1532432566
-0.8113866603
-0.5336339933
0.0631028479
0.5240648462
-1.1188842223
0.3640914658
-1.7754644697
-1.0898252126
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HgC12T82N2H6
Hg
Cl

IZTTITITZZF&0

HgClzTez P2 Hé
Hg
Cl
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0.000000000
-1.666937928
1.416251124
2.210390976
-2.052867560
3.590637509
-3.659310267
-4.561871260
-3.579867675
-3.598099956
4.534219265
3.493613244
3.341355162

0.000000000
-1.558571551
1.357318126
2.184712546
-2.004892489
3.814209115
-3.839380873
-5.052862312
-3.823515527
-4.029677369
5.075374992
3.982101229
3.634988844

0.000000000
-1.690332677
0.041209794
0.758601769
2.283607231
0.859413663
0.843554076
1.265581697
0.490950507
0.050921260
0.952097947
0.034244833
1.632350029

0.000000000
-1.805418959
0.265499219
0.503209542
2.338962096
0.744023333
0.797706350
1.471047280
0.036694997
-0.123842608
0.962502590
-0.343077350
1.816343371

0.000000000
-0.690746315
2.053079192
-1.860770373
-0.039289475
-0.151689453
-0.467267824
-0.365614816
-1.397744569
0.141439734
-0.465973561
0.420522597
0.444805492

0.000000000
-0.574873680
2.066867328
-1.999065442
-0.263788701
-0.249320435
-0.534629011
-0.607546033
-1.695571184
0.488059995
-0.789452536
0.585011530
0.609805083
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