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1. Representative NMR spectra of key compounds
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Figure s1: "H NMR spectrum of 1 in benzene-de.
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Figure s2: 'H NMR spectrum of 2 in benzene-ds at 298 K.
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Figure s3: 'H NMR spectrum of 2 in toluene-dg at 193 K.
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Figure s4: 'H NMR spectrum of 3 in bromobenzene-ds.
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Figure s5: 'H NMR spectrum of 4 in bromobenzene-ds.

s6



6.67

—6.12
—5.84
—3.33
—3.19
211
1.78
1.09

*
CeDs
*
|
|
Lo
g i 4 g1 i 4 Py
T T T T T T T T T 1
7.5 7.0 6.5 6.0 5.5 5.0 0 3.5 3.0 2.5 2.0 1.5 1.0 0

4.5 EX
f1 (ppm)

Figure s6: "H NMR spectrum of 5 in benzene-de.
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Figure s7: 'H NMR spectrum of 6 in bromobenzene-ds.
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Figure s8: 'H NMR spectrum of 7 in bromobenzene-ds (contains ca 10% protio ligand).
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2. Additional synthetic and characterizing data

Li(L2): To a solution of (L2)H o1 (1.00 g, 2.21 mmol) in diethyl ether (20 mL) was added dropwise at —
78 °C, "BuLi (1.66 mL of a 1.6 M solution in hexane, 2.66 mmol). The colour of solution instantly
changed from colourless to yellow. The reaction mixture was slowly warmed to room temperature and
stirred overnight, over which time an off-white suspension was formed. The resulting white solid was
isolated by filtration, washed with hexane (15 mL) and dried in vacuo. It was used for subsequent
chemistry without further purification. Yield: 750 mg, 74%. 'H NMR (400 MHz, THF-dg, 298 K): 64 1.03
(12H, d, *Juu = 6.8 Hz, Dipp 'Pr CH(CHs),), 3.84 (2H, q, *Jun = 6.8 Hz, Dipp 'Pr CH(CHs),), 4.67 (1H,
br d, methylene CH), 4.68 (1H, br d, methylene CH), 6.20 (1H, t, ®Jun = 7.4 Hz, Dipp para CH), 6.62
(1H, br m, phenyl CH), 6.64 (2H, d, 3JHH = 7.4 Hz, Dipp meta CH), 6.89 (1H, br m, phenyl backbone
CH), 7.16-7.26 (11H, overlapping m, PPh, and phenyl backbone CH), 8.10 (1H, br m, phenyl
backbone CH). *C{'H} NMR (126 MHz, THF-ds, 298 K): 8¢ 25.3 (Dipp 'Pr CH(CHs3),), 28.0 (CHs of
'Bu), 60.8 (d, %Jep = 25.1 Hz, methylene C), 113.2 (Dipp para C), 122.9 (Dipp meta C), 125.0 (phenyl
backbone C), 128.2 (PPhy), 128.9 (br d, 3JCP = 3.9 Hz, phenyl backbone C), 129.5 (m, phenyl
backbone C), 132.1 (m, phenyl backbone C), 133.2 (phenyl backbone C), 133.9 (PPhy), 134.6 (br d,
PPh,), 139.0 (m, PPhy), 141.5 (Dipp Pr CH(CHj3),), 155.7 (d, 1JCp = 21.9 Hz, phenyl backbone C),
162.2 (Dipp ipso C). 'Li NMR (104 MHz, THF-dg, 298 K): 8., 0.2 (s). *'P NMR (104 MHz, THF-dg, 298
K): 8p -15.9 (s).
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Figure s9: 'H NMR spectrum of Li(L2) in THF-ds.
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(L®")GeBr: To a mixture of [(L®")H,]Br ** (580 mg, 1.91 mmol) and Ge{N(SiMes)z}, ** (750 mg, 1.91
mmol) was added toluene (15 mL) at —78 °C. The reaction mixture was warmed to room temperature
and then heated to 80 °C for 12 h, over which time a colourless solution was formed. Volatiles were
removed in vacuo, and the product isolated as a pale yellow powder. Single crystals suitable for X-ray
crystallography were obtained from a concentrated solution in toluene stored at —30 °C. Yield: 660
mg, 93%. H NMR (400 MHz, benzene-dg, 298 K): 84 1.39 (9H, s, tBu), 1.50 (9H, s, tBu), 3.54 (4H, br
s, CHy), 5.94 (1H, br d, imidazolylidene backbone CH), 6.21 (1H, br d, imidazolylidene backbone CH).
BC{'H} NMR (126 MHz, benzene-dg, 298 K): 8¢ 30.7 (CH; of 'Bu), 31.2 (CH3 of ‘Bu), 43.8 (CH,), 53.1
(CHy), 56.6 (quaternary C of 'Bu), 60.5 (quaternary C of ‘Bu), 117.9 (imidazolylidene CH), 120.3
(imidazolylidene), 168.6 (imidazolylidene C). Elemental microanalysis: calc. for Cq3H.4BrGeN;: C
41.65% H 6.45% N 11.21%; meas. C 41.73% H 6.80% N 11.29%. Crystallographic data:
C13H24BrGeN; (M, = 374.89): monoclinic, P24/c, a = 7.3994(2), b = 10.027(2), ¢ = 21.820(4) A, B =
91.18(3)°, V= 1618.6(6) A>, Z=4, p, = 1.538 g cm™, T=150 K, A = 1.54184 A. R; = 0.0977 for 3274
observed unique reflections [/ > 20(/)], wR, = 0.2661 for all 3374 unique reflections. Max. and min.
residual electron densities 2.55, -1.27 e A®. CCDC ref: 1952091.

Figure s10: Molecular structure of (L‘B”)GeBr as determined by X-ray crystallography. Thermal

ellipsoids set at the 40% probability level and hydrogen atoms omitted for clarity. Key bond lengths
(A) and angles (°): Ge-C 2.07(1), Ge-N 1.866(9), Ge-Br 2.609(2), Br-Ge-C 94.3(3), Br-Ge-N 98.5(3),
C-Ge-N 90.5(4).
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Figure s11: 'H NMR spectrum of (LtB”)GeBr in benzene-dg.
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T1® [AI(OC(CF3)3)4]©

N Ge Bu

[(L"®")Ge][AI(OC(CF3)s): To a suspension of Li[AI(OC(CFs)s)s ** (390 mg, 0.40 mmol) in
bromobenzene (5 mL) was added a solution of (L‘B”)GeBr (150 mg, 0.40 mmol) at room temperature.
The reaction mixture was slowly warmed to room temperature and stirred for 12 h, over which time a
yellow solution and a white precipitate were formed. Volatiles were removed in vacuo and compound
3 isolated as an oily yellow solid. Single crystals suitable for X-ray crystallography were obtained from
a concentrated solution in bromobenzene stored at =30 °C. Yield: 200 mg, 40%. 'H NMR (400 MHz,
benzene-ds, 298 K): 8, 1.04 (9H, s, 'Bu), 1.27 (9H, s, 'Bu), 3.05 (2H, br t, CH,), 3.41 (2H, br t, CHy),
6.42 (1H, s, imidazolylidene backbone CH), 6.66 (1H, s, imidazolylidene backbone CH). 13C{1H} NMR
(126 MHz, bromobenzene-ds, 298 K): 8¢ 30.5 (CHj5 of ‘Bu), 31.7 (CHs of 'Bu), 45.0 (CHy), 51.8 (CHy),
61.0 (quaternary C of tBu), 61.2 (quaternary C of tBu), 79.5 (quaternary C of C(CF3)s), 120.1
(imidazolylidene backbone CH), 121.0 (imidazolylidene backbone CH), 121.9 (q, "Jor = 294 Hz, CF5
of C(CF3)s), 164.5 (imidazolylidene C). "F NMR (376 MHz, bromobenzene-ds, 298 K): & 74.6. Al
NMR (104 MHz, bromobenzene-ds, 298 K): 0a 35.4. Elemental microanalysis: calc. for
Co9H24AIF36GeN3O4: C 27.60% H 1.92% N 3.33% meas. C 27.51% H 2.02% N 3.38%.
Crystallographic data: CgoH24AIF36GeN3;Os (M, = 1262.08): triclinic, P-1, a = 10.2433(6), b =
14.4020(8), ¢ = 16.1962(9) A, a = 95.690(5)°, B = 107.389(5)°, y = 100.633(5)°, V = 2210.4(2) A%, Z =
2,p.=1.896 g cm?, T=150 K, A = 1.54184 A. R, = 0.0778 for 7732 observed unique reflections [/ >
2a(/)], wR, = 0.2304 for all 9104 unique reflections. Max. and min. residual electron densities 1.67, -
1.17 e A®. CCDC ref: 1952093.

Figure s12: Molecular structures of the cationic components of [(LtB“)Ge][AI(OC(CF3)3)4] as
determined by X-ray crystallography. Thermal ellipsoids set at the 40% probability level; anions and
hydrogen atoms omitted for clarity. Key bond lengths (A) and angles (°): Ge-N 1.823(5), Ge-C
2.049(4), C-Ge-N 93.1(2)
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Figure s13: "H NMR spectrum of [(LtB”)Ge][AI(OC(CF3)3)4] in bromobenzene-ds.
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3. DFT optimized xyz-coordinates for the cationic components of 3 and 3-NH;
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Figure s14: LUMO (top), HOMO-2 (centre) and HOMO-3 (lower) for the cationic component of 3.
The respective energies are: -5.51 eV/-532 k mol™, -10.22 eV/-986 kJ mol™ and -10.48 eV/-1011 kI
mol™.
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Figure s15: LUMO (top), HOMO (centre) and HOMO-1 (lower) for the cationic component of 3-NHs.
The respective energies are: -4.17 eV/-402 kI mol™, -9.18 eV/-886 kl mol™ and -9.44 eV/-911 kI
mol™.
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