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1. Quantum chemical calculations

1.1 Sn1o(Ge(SiMes)3)s

Figure S1: Optimized structure of Snio(Ge(SiMe3)3)s

Point group used: C1
Total energy: -19860.72629796513 H
HOMO-LUMO-gap: 1.065 eV

Atomic coordinates:

Sn 2.685579 -0.886251 -1.752562 Sn 1.401079 -1.928860 0.889424
Sn 0.583273 1.078538 -2.928665 Sn -2.018495 1.044357 -1.195072
Sn 0.590245 0.656415 2.518898 Ge 1.480197 0.260799 5.139411
Sn -1.599796 -0.973296 1.049051 Ge -3.379659 -3.100215 1.366233
Sn -0.632291 2.850195 0.734189 Ge 4.327753 -3.075675 -2.346731
Sn 3.200924 0.751323 0.774341 Ge -0.291065 1.107265 -5.576807
Sn -0.353689 -1.685885 -1.716764 Ge -2.499995 4.744871 1.541213

Sn 1.916256 2.907851 -0.852512 Si -0.345671 0.032881 6.735379
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H -4.348956 3.221282 -5.119646 H -2.370739 -1.883891 -8.334689
H -1.356323 4.381204 5.051073 H -1.233631 -0.555760 -8.761101
H -1.544768 5.985637 5.841586 H 6.763804 -0.767264 -4.020042
H -2.993398 5.091182 5.259928 H 6.497094 -0.946164 -5.792381
H -2.839268 -0.173220 -8.048333 H 5.193977 -0.283606 -4.746516

Partial charges:

-0.001 /

+0.004 /

Figure S2: Comparion of the partial charges of the Sn atoms in Sn1o(Si(SiMe3)3)s (black) and

Sn1o(Ge(SiMe3)s)e (red)

atom | charge 14 ge | -0.1820
————————————————————————— 15 ge | -0.1932
1 sn | 0.0842 16 si | 0.4415
2 sn | 0.0961 17 si | 0.4422
3 sn | 0.1207 18 si | 0.4397
4 sn | 0.0844 19 si | 0.4432
5 sn | 0.0775 20 si | 0.4401
6 sn | -0.0809 21 si | 0.4439
7 sn | -0.0010 22 si | 0.4423
8 sn | 0.0387 23 si | 0.4426
9 sn | -0.0225 24 si | 0.4393
10 sn | -0.1138 25 si | 0.4449
11 ge | -0.1948 26 si | 0.4449
12 ge | -0.1789 27 si | 0.4425
13 ge | -0.1839 28 si | 0.4405
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1.2. Sn1o(Ge(SiMes)3)4?

Figure S3: Optimized structure of Snio(Ge(SiMes)s)s>

Point group used:
Total energy:

HOMO-LUMO-gap:

Atomic coordinates:
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Ge -4.102690 -3.366468 -0.311194
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Figure S4: Comparion of the partial charges of the Sn atoms in Sn1o(Si(SiMes)s)4> (black) and

Snio(Ge(SiMes)s)4> (red)
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2. NMR

2.1 Sn10(Ge(SiMes)3)s 1

[rel]

0.6214

15

10

T T T T T T T T T T T
2.0 1.5 1.0

T T T T T T T T
-0.0 -0.5 [ppm]

[162.0000———
e |
(2]

Figure S5: *H-NMR of 1 dissolved in CsDs. The signal at § = 0.62 ppm shows the Ge(SiMes)s

ligand.
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Figure S6: 3 C-NMR of 1 dissolved in CsDs. The spectra shows one signal at § = 6.34 ppm for

Ge(SiMes)s.
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Figure S7: 2°Si-IneptND-NMR spectra of 1 dissolved in CsDs. The spectra shows a decet at §

=-0.13- -1.29 ppm for Ge(SiMe3)3 with 2 si.x = 6.5 Hz.

2.2. Sn1o(Ge(SiMes)s)a? 3
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Figure S8: *H NMR spectra of the concentrated sample of 3+2[Li(TMEDA )] in THF-ds directly
after preparation. The signal at 6 = 0.35 ppm represents the Ge(SiMez)s, whereby the signals
for tmeda can be found at 2.15 ppm and 2.30 ppm An impurity of Si(SiMez)s can be observed

at 0.25/0.26 ppm.
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Figure S9: 1*C-NMR spectra of 3«2[Li(TMEDA),] in THF-ds. The signal at § = 5.32 ppm
represents the Ge(SiMez)s ligand. The signals for tmeda can be found at 2.15 ppm and 2.30

ppm. An impurity of Si(SiMes)4 can be observed at 2.63 ppm.
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Figure S10: 2Si-IneptND-NMR spectra of 3+2[Li(TMEDA)] dissolved in THF-ds. The

spectra shows a decet at § = 0.27 — 1.37 ppm for Ge(SiMes)s with 2] si.n= 6.5 Hz.
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3. Energy dispersive X-ray spectroscopy (EDX)

3.1. Sn1o(Ge(SiMes)3)s 2
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Figure S11: SEM-Image of a block shaped single crystal of 2 consisting of layers. The EDX
measurements were performed at 7 different areas. Device: HITACHI SU8030 scanning

electron microscope with Bruker-EDX

Table S1: Results of the EDX measurements of the crystallite at 7 different areas:

Element Norm.Wt.% Atoms calculated Setpoint
Sn 56.89% 9,44 10
Ge 20.81% 5,65 5
Si 22.30% 15,65 15
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4. Bond lenght comparison of Snio[Ge(SiMes)z]a}>~ 3 and {Sn1o[Si(SiMes)z]a}>.

Table S2: Comparison of the bond lengths in pm of the metalloid clusters
{Sn10[Ge(SiMes)s]a}? 3 and {Sn1o[Si(SiMes)s]a}>.

{Sn1o[Ge(SiMe3)3]4}2— 3 [Snio(Hyp)4]2—
Sn1-Sn2 293.3 Sn1-Sn2 293.4
Sn3-Sn4 293.8 Sn3-Sn4 292.8
Sn6-Sn8 290.8 Sn6-Sn8 294.9
Sn3-Sn8 293.2 Sn3-Sn8 294.8
Sn5-Sn10 302.3 Sn5-Sn10 302.9
Sn4-Sn7 292.4 Sn4-Sn7 290.3
Sn9-Sn10 302.3 Sn9-Sn10 302.0
Sn8-Sn10 327.4 Sn8-Sn10 326.5

Sn6-Ged 266.5 Sn6-Si4 263.1




