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0.046519
-2.541249
0.136887
2.121029
-1.011224
-1.213966
0.412453
-0.349755
1.128317
-0.159850
-2.775222
-2.772823
-3.166067
1.457539
0.469258

0.250756
-1.884032
-1.062419
-1.492716
-0.143991
-0.426831
-2.692259
-1.131271
-1.949550

0.589108
0.070122
2441381
3.445857
3.604457
2.728373
-0.123461
0.914943
4.459634
2.957722
3.486511
4.616402
3.616070

3.272564

3.798118

2.301755

2.231372
0.680966
-1.901637

Ru
C
C
C
C
C
H
H
H
H
H
P
C
C
C
P

Si
H
H
H
H
H
H
H
H
H
C
C
C
H
H
H
H

0.325465
0.829797
1.775137
0.977378
2.501666
1.998468
0.158488
1.937713
0.437916
3.312553
2.361319
0.112716
1.737546

-0.805709
-0.609001
-1.927173
0.432396

1.575993

2.358605

2.252700
-0.760420
-0.342497
-1.847302
-0.508689
-1.667685
-0.088256
-3.245253
-2.470698
-2.562949
-3.620372
-1.987531
-2.443272
-4.232824

-0.091050
-0.856900
0.143677
-1.964246
-0.319017
-1.616074
-0.811393
1.072236
-2.900397
0.197014
-2.249535
-0.542471
-0.667536
0.529286
-2.214360
-0.039059
2.196034
-0.909823
-1.443583
0.291705
0.082958
1.517550
0.645496
-2.450808
-2.236680
-2.970812
0.268579
1.143127
-1.644499
-1.561214
-1.915402
-2.437942
0.235560

0.260706
-1.804705
-1.449424
-0.904610
-0.302665

0.021071
-2.652234
-1.977077
-0.940395

0.192531

0.819644
2.512974

3.406686

3.714622

2.906262
-0.199338
0.660253

4461911

2.954568

3.324769

4.713029

3.734952

3.416097

3.970619

2.635723

2.313708

1.070074
-1.526678
-0.905144
-1.176468
-1.793540
-0.162587

0.599366
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TITITO0QO T

-3.198968
-3.087246
-3.523172
-2.331318
-1.852659
-1.295781
1.906957
0.903199
0.855794
1.924105
0.220748

-0.499328
1.250869
0.990561
2.164652
0.998377
3.255775
2.793898
3.385630
4417772
3.190287
3.276537

1.846122
1.518293
-1.786743
-1.165463
-2.416580
1.431579
2.133293
-0.734825
-0.376800
-1.079007
-1.584784

E

H

G

RUCp(PME3)28|CI3

-875.528700 a.u.

=-875.501348 a.u.

=-875.583852 a.u.

O0OrTrrIrxTrxTrTITIIITOOOOT

Cl

-0.228084
-3.071194
-2.201253
-2.488952
-3.549556
-1.955557
-2.376301
-4.052623
-3.091952
-2.851550
-3.257751
-1.993812
-1.579282
-0.861043

2.341132

1.046780

-2.921742
0.484229
1.296102

-1.473310

-1.336723

-1.735145

-2.292806
0.521492

-0.279777
1.454838
1.210763
2.309486
1.106572
3.356784
2.755369
3.325194

2.406942
1.003243
-1.586071
-0.973792
-1.207743
-1.890790
-0.259707
0.520387
1.784142
1.451151
-1.859990
-1.236302
-2.464086
1.482450
1.818100
-1.139815

ITITIITIITLTOOOTIIIIIOOOOON

Py
c

1.145747
2.198489
0.942888
2.631781
1.850724
0.642721
2.605175
0.242021
3.435185
1.951862
0.191893
1.795582
-0.612759
-0.709519
-1.764004
0.684016
1.614631
2.346352
2.395497
-0.615682
-0.053903
-1.637053
-0.705590
-1.743821

0.476849

-0.107630
-0.709151
0.016882
-1.922746
-0.715922
-1.916694
-0.425989
0.958097
-2.711250
-0.433982
-2.703397
-0.512927
-0.796719
0.653409
-2.093543
0.082691
2.159074
-1.038060
-1.617140
0.113532
0.206382
1.590956
0.874024
-2.294992
-2.025882

0.274405
-1.790028
-1.164870
-1.043815
-0.017459

0.043182
-2.704616
-1.508335
-1.279023

0.648060

0.779723
2.531062

3.423412

3.726389

2.933043
-0.251701
0.609951

4.475478

2.958252

3.355380

4.725472

3.747379

3.425177

4.009207

2.586660

Tables and Graphs

e The solvent effect has been computed using Gaussian PCM-UFF method with

dichloromethane as a solvent (¢ = 8.93)

« Table S1: ?°Si -NMR computed with different DFT functionals

The dzvp basis set has been used in all case for the Si atom. See references below.
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SiH; | SiMeH; | SiMe;,H | SiMe; | SiH,CI | SiMeHCI | SiMe,Cl | SiHCI, | SiMeCl, | SiCls

Expt -56.68 | -13.75 13.85 19.56 36.37 57.17 87.29 66.79 92.16 4211

B3PW91 | -34.72 3.65 34.06 41.05 77.85 108.36 126.88 127.47 147.14 | 119.88

B3LYP -27.65 | 18.24 4411 52.44 85.87 117.81 136.80 135.70 157.22 | 129.24

BPW91 -34.28 10.38 37.23 46.12 77.61 108.64 127.64 124.16 14536 | 114.18

HCTH407 | -32.85 | 14.85 40.67 49.89 77.23 107.24 125.06 119.01 136.90 | 100.91

PBE1PBE | -36.49 7.64 33.48 42.24 79.40 109.71 127.90 130.51 149.60 | 124.53

PBEPBE | -36.35 10.21 38.04 47.08 77.74 110.28 128.74 125.20 146.62 | 115.16

Table S1 - #Si 8-NMR computed with different DFT functionals (values in ppm)

200 ~
150 -
100 -

50 -

O T T T T T T T 1
S/m SiMe2H SiMe3  SiH2Cl SiMeHCl SiMe2Cl SiHCI2 SiMeCI2  SiCI3
.50 -

-100 -

==¢==Expt ==B3PW91 ===B3LYP ==¢=BPW91 ==ié=HCTH407 —®-PBE1PBE PBEPBE

Graph S1 — Representation of *Si 3-NMR vs SiX; silyl substituents

e Table S2: #Si5-NMR computed with different DFT functionals and Si

basis sets
The modifications has been done only with SiX; = SiH; and SiMe; system. See text.

SiXs functional SiBasisset | o Si(ppm) | & Si (ppm)
dzvp 334.83 32.85
HCTH407 cc-pviz 395.85 -38.49
SiH, igloll] 373.04 3167
dzvp 347.44 -36.35
PBEPBE co-pviz 385.28 43.70
igloll] 369.99 42.15
dzvp 252.09 49.89
HCTHA407 co-pviz 31045 46.89
SiMe, igloll] 291.17 50.20
dzvp 264.02 47.08
PBEPBE co-pviz 208.67 42.91
igloll] 28528 42.55
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Table S2 - *°Si5-NMR computed with different DFT functionals and Si basis sets

e Table S3: Scalar relativistic effects

The following DKH, ZORA, IORA and IORA mm approximations has been computed with the
ORCA program and using an all-electron basis set for Si (def2-TZV)

SiXs; Scalar approximation o Si (ppm) d Si (ppm)

DKH 380.20 -5.60
SiH ZORA 412.50 -37.10
s IORA 412.40 -37.40
IORA mm 412.40 -37.40

DKH - -
SiMe, ZORA 334.20 41.20
IORA 334.50 40.50
IORA mm 334.50 40.50

Table S3 - #Si § and o computed with the inclusion of scalar relativistic effects using DKH. ZORA.

IORA and IORAmMmM approximations

e Table S4: Spin-orbit and scalar relativistic effects using the ZORA
approximation

Calculation done by the ADF program

SiX; c SO 4SO
SiH; 407.37 -57.92
SiMeH, 361.08 -11.63
SiMe,H 329.31 20.14
SiMe; 326.64 22.81
SiH,CI 307.89 41.56
SiHMeCl 270.22 79.23
SiMe,ClI 251.18 98.27
SiHCI, 271.71 77.74
SiMeCl, 248.78 100.67
SiCl; 296.63 52.82

Table S4 - #Si § and o computed with the inclusion of scalar and SO relativistic effects using the
ZORA approximation with the ADF program

o Table S5: 29Si-c for all systems

In all case the shielding has been computed using an all-electron basis set for Si (dzvp). The *Si-c
reported includes the inclusion of scalar relativistic effects (osaier) @and the inclusion of SO effects
(00). The last two columns is the **Si-o computed using solvent (PCM) correction.

SiX; o scalar o SO o scalar.PCM o SO.PCM

SiH; 352.92 371.11 346.27 367.65
SiMeH, 314.55 334.12 302.07 323.24
SiMe,H 284.14 301.27 272.77 290.35
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SiMe; 277.15 297.14 267.32 288.56
SiH,CI 240.35 262.00 229.60 254.63
SiHMeCl 209.84 231.52 194.28 219.11
SiMe,ClI 191.32 215.62 174.86 200.93
SiHCI, 190.72 221.03 181.65 208.75
SiMeCl, 171.06 204.54 157.43 192.32
SiCl; 198.32 233.72 198.54 234.36

Table S5 - *°Si ¢ computed with the inclusion of scalar relativistic effects and SO correction by
perturbation theory. PCM(DCM) #Si & is also included (values in ppm)

o Table S6: 29Si-0 for all systems

In all case the shielding has been computed using an all-electron basis set for Si (dzvp). The #Si-
d reported includes the inclusion of scalar relativistic effects (8scaier) and the inclusion of SO effects
(850). The last two columns is the **Si-o computed using solvent (PCM) correction.

SiXs d scalar 6 SO 6 scalar. PCM 6 SO. PCM
SiH3 -34.72 -52.91 -27.79 -49.10
SiMeH, 3.65 -15.92 169.8 -4.75
SiMe,H 34.06 16.93 45.43 27.84
SiMe; 41.05 21.06 51.17 29.93
SiH,CI 77.85 56.20 88.88 63.85
SiHMeCl 108.36 86.68 124.21 99.38
SiMe,Cl 126.88 | 102.57 143.33 117.26
SiHCI, 127.47 97.17 136.83 109.73
SiMeCl, 147.14 113.66 161.05 126.16
SiCls 119.88 84.77 119.94 84.12

Table S6 - 2Si § computed with the inclusion of scalar relativistic effects and SO correction by
perturbation theory. PCM(DCM) #Si § is also included (values in ppm)

e Table S7: NBO-NCS analysis

An all-electron basis set for Si (dzvp) has been used in all cases. Each o has been calculated as the
sum of the Lewis and non-Lewis contributions. For detail see the text.

SiXs |6CILP | cexpt | ocalc | 6Si-X | 6 Ru-Si | 6Si-L4 | 6 CORE
SiH; 0 374.88 | 352.92 | -177.73 -96.44 -274.17 645.31
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SiMeH, 0 331.95 | 314.55 | -188.15 | -105.41 | -293.56 626.38
SiMezH 0 304.35 | 284.14 | -190.52 | -103.89 | -294.41 604.55
SiMe; 0 298.64 | 277.15 | -181.78 | -104.06 | -285.84 591.88
SiH,CI -7.0 281.83 | 240.35 | -220.86 | -142.4 | -370.26 635.45

SiHMeCl -1.7 261.03 | 209.84 | -221.3 | -145.86 | -374.86 619.85
SiMe.ClI -8.1 230.91 | 191.32 | -216.97 | -146.08 | -371.15 601.53
SiHCl, -20.61 251.41 | 190.72 | -238.19 | -164.77 | -423.57 641.13
SiMeCl, | -24.28 226.04 | 171.06 | -231.16 | -166.61 | -422.05 626.24
SiCl, -41.57 276.09 | 198.32 | -242.18 | -163.54 | -447.29 657.65

Table S7 — Contributions calculated with the NBO-NCS analysis for the valence and core electrons.
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