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NMR Spectra of Novel Compounds

-1.5-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
54

.0
0

18
.0

8

18
.1

0

0.
57

1.
47

3.
80

7.
16

 C
6D

6

Figure S1. 1H NMR spectrum (500.13 MHz, benzene-d6, 300 K) of [Yb{Sn(SiMe3)3}2.(thf)4] (Yb-Sn).
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Figure S2. 13C{1H} DEPT-135 NMR spectrum (500.13 MHz, benzene-d6, 300 K) of [Yb{Sn(SiMe3)3}2.(thf)4] 
(Yb-Sn). Inset shows resonance at 6.75 ppm with observable satellites.
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Figure S3. 29Si{1H} DEPT NMR spectrum (99.36 MHz, benzene-d6, 300 K) of [Yb{Sn(SiMe3)3}2.(thf)4] (Yb-Sn).
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Figure S4. 119Sn NMR spectrum (186.36 MHz, benzene-d6, 300 K) of [Yb{Sn(SiMe3)3}2.(thf)4] (Yb-Sn).
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Figure S5. 171Yb NMR spectrum (87.57 MHz, benzene-d6, 300 K) of [Yb{Sn(SiMe3)3}2.(thf)4] (Yb-Sn).
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Figure S6. 1H NMR spectrum (500.13 MHz, benzene-d6, 298 K) of [Yb{Ge(SiMe3)3}2.(thf)3] (Yb-Ge).
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Figure S7. 13C{1H} NMR spectrum (125.13 MHz, benzene-d6, 298 K) of [Yb{Ge(SiMe3)3}2.(thf)3] (Yb-Ge). 
Inset shows resonance at 7.32 ppm with detectable satellites.
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Figure S8. 29Si{1H} DEPT NMR spectrum (99.36 MHz, benzene-d6, 298 K) of [Yb{Ge(SiMe3)3}2.(thf)3] (Yb-Ge).

670680690700710720730740750760770780790800810820830840850860870880890900910920930940950960

81
5.

99

Figure S9. 171Yb NMR spectrum (87.57 MHz, benzene-d6, 298 K) of [Yb{Ge(SiMe3)3}2.(thf)3] (Yb-Ge).



8

New NMR spectra for previously reported compounds
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Figure S10. 1H NMR spectrum (500.13 MHz, benzene-d6, 300 K) of [Yb{Si(SiMe3)3}2.(thf)3] (Yb-Si).
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Figure S11. 13C{1H} DEPT-135 NMR spectrum (100.65 MHz, benzene-d6, 300 K) of [Yb{Si(SiMe3)3}2.(thf)3] 
(Yb-Si). Inset shows resonance at 7.89 ppm with detectable satellites.
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Figure S12. 29Si{1H} DEPT NMR spectrum (99.36 MHz, benzene-d6, 300 K) of [Yb{Si(SiMe3)3}2.(thf)3] (Yb-Si).
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Figure S13. 171Yb NMR spectrum (87.57 MHz, benzene-d6, 300 K) of [Yb{Si(SiMe3)3}2.(thf)3] (Yb-Si).
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X-ray diffraction crystallography details 
Compound Complex label Experiment Number CCDC Number

[Yb{Ge(SiMe3)3}2}2.(thf)3] Yb-Ge PC05078 2060120
[Yb{Sn(SiMe3)3}2}2.(thf)4] Yb-Sn PC04115 2060121

[Yb{Ge(SiMe3)3}2}2.(thf)3] (Yb-Ge)

(C30H78Ge2O3Si6Yb); M = 973.68. A suitable crystal for X-ray diffraction single crystal experiment (yellow 
prism, dimensions = 0.400 x 0.310 x 0.290 mm) was selected and mounted on the goniometer head of a 
D8 VENTURE Bruker AXS diffractometer equipped with a (CMOS) PHOTON 100 detector, using Mo-
Kα radiation (λ = 0.71073 Å, multilayer monochromator) at T = 150 K. The crystal structure has been 
described in orthorhombic symmetry and P n a 21 (I.T. #33) space group. Cell parameters have been 
refined as follows: a = 18.943(3), b = 15.0354(17), c = 17.129(2) Å, V = 4878.6(11) Å3. Number of formula 
unit Z is equal to 4 and calculated density d and absorption coefficient µ values are 1.326 g.cm-3 and 3.297 
mm−1 respectively. The structure was solved by dual-space algorithm using the SHELXT program,1 and 
then refined with full-matrix least-squares methods based on F2 (SHELXL).2 All non-hydrogen atoms were 
refined with anisotropic atomic displacement parameters. H atoms were finally included in their 
calculated positions and treated as riding on their parent atom with constrained thermal parameters. A 
final refinement on F2 with 11236 unique intensities and 510 parameters converged at ωRF

2 = 0.0516 (RF = 
0.0265) for 10170 observed reflections with I > 2σ(I).

[Yb{Sn(SiMe3)3}2}2.(thf)4] (Yb-Sn)

(C34H86O4Si6Sn2Yb); M = 1137.98. D8 VENTURE Bruker AXS diffractometer equipped with a (CMOS) 
PHOTON 100 detector, Mo-Kα radiation (λ = 0.71073 Å, multilayer monochromator), T = 150 K; 
orthorhombic P b c a (I.T.#61), a = 13.2657(8), b = 19.8289(11), c = 40.652(2) Å, V = 10693.3(10) Å3. Z = 
8, d = 1.414 g.cm-3, μ = 2.825 mm-1. The structure was solved by dual-space algorithm using 
the SHELXT program,1 and then refined with full-matrix least-squares methods based on F2 (SHELXL).2 All 
non-hydrogen atoms were refined with anisotropic atomic displacement parameters. H atoms were finally 
included in their calculated positions and treated as riding on their parent atom with constrained thermal 
parameters. A final refinement on F2 with 12072 unique intensities and 489 parameters converged at 
ωRF

2 = 0.0739 (RF = 0.0378) for 9553 observed reflections with I > 2σ(I).
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