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1 Experimental and Supplementary Information 

1.1 General information 

Except stated otherwise, all the experiments were conducted using standard Schlenk line and/or 

glovebox techniques under an inert atmosphere of argon. NMR spectra were recorded with a Bruker 

Avance III spectrometer (1H at 400 MHz, 13C at 101 MHz). The spectra are referenced relative to 

residual protio solvent resonances. Elemental analyses were performed at Elemental Microanalysis 

Ltd., Okehampton, Devon, UK. Solvents were dried by passage through a commercially available 

solvent purification system and stored under argon in ampoules over 4 Å molecular sieves. Benzene-

d6 and THF-d8 was purchased from Merck, dried over a potassium mirror before distilling and storage 

over molecular sieves. [{SiNDipp}AlK] 2 (III K)[1] was prepared according to reported procedures. 

Diphenylacetylene was purchased from Merck and sublimed, trimethyl(2-phenylethynyl)silane was 

purchased from Merck, degassed, and stored over 4 Å molecular sieves for more than 16 hours prior 

to usage. 
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1.2. Synthetic procedures 

 

Synthesis of [{SiNDipp}Al-ɖ2-( (C(Ph))2]K (1) 

In a J Youngs NMR tube, C6D6 (ca. 0.5 mL) was added to [{SiNDipp}AlK]2 (IIIK, 20.0 mg, 0.018 mmol) 

and diphenylacetylene (6.4 mg, 0.036 mmol), and the resulting amber solution was then heated at 40 

oC for three days. The resultant 1H NMR spectrum implied the quantitative formation of a singular 

new species. The volatiles were removed in-vacuo and the resulting amber waxy solid was redissolved 

in toluene. The slow evaporation of the toluene solvent at room temperature facilitated the deposition 

of yellow block crystals. Yield, 20 mg, 76%.  A single crystal suitable for X-ray diffraction analysis 

was selected from the obtained crystalline solids. Anal. Calcôd. for C44H60AlKN2Si2 (1, 783.87), C, 

71.42; H, 8.18; N, 3.79%. Found, C, 71.08.11; H, 7.89; N, 4.07%.1H NMR (400 MHz, 298 K, C6D6) 

ŭ 6.92-6.87 (m, 8H, ArH), 6.75-6.72 (m, 2H, ArH), 6.70 ï 6.64 (m, 6H, ArH), 4.36 (sept, J = 6.8 Hz, 

4H, CHMe2), 1.43 (d, J = 6.8 Hz, 12H, CHMe2), 1.27 (s, 4H, SiCH2), 1.22 (d, J = 6.8 Hz, 12H, CHMe2), 

0.33 (s, br, 12H, SiMe2) ppm. 13C{1H} NMR (101 MHz, 298 K, C6D6) ŭ 151.0 (i-C6H3), 148.1 (i-C6H5), 

146.3 (o-C6H3), 132.0 (i-C6H5), 128.4, 126.6, 123.4, 122.9, 121.8 (Csp2), 27.8 (CHMe2), 26.1, 25.3, 

23.8, 22.6 (CHMe2), 15.2 (SiCH2), 1.3 (SiMe2) ppm. 
13C resonance correlated to AlC was not observed.  
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Figure S1. 1H NMR (400 MHz, 298 K, C6D6) spectrum of 1.  
 

 
Figure S2. 13C{1H} NMR (101 MHz, 298 K, C6D6) spectrum of 1.  
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Synthesis of [{SiNDipp}Al-ɖ2-C,Cô-(C(Ph)C(SiMe3))]K (2) 

Inside a J Youngôs NMR tube, [{SiNDipp}AlK]2 (IIIK, 28 mg, 0.025 mmol) was dissolved in 0.5 mL of 

d6-benzene before the addition of trimethyl(2-phenylethynyl)silane (8.7 mg, 9.8 ÕL, 0.05 mmol) to the 

bright yellow solution via a micropipette. The reaction mixture was kept at 60 ÁC for 4 weeks, resulting 

in a dark red solution, which was examined by 1H NMR spectroscopy and deduced to quantitatively 

transform into compound 2. Single crystals suitable for X-ray diffraction analysis were obtained by 

slow evaporation of the benzene solution at room temperature as dark red crystalline solids. Yield: 30 

mg, 81%. Anal. Calcôd. for C41H64AlKN2Si3 (2, 735.31), C, 66.97; H, 8.77; N, 3.81%. Found, C, 66.11; 

H, 8.63; N, 3.41%. 1H NMR (400 MHz, 298 K, d6-benzene): ŭ 7.46 (dd, J = 7.1, 2.7 Hz, 1H, p-C6H5), 

7.11 (d, J = 4.5 Hz, 4H, C6H5 ), 6.96 ï 6.71 (m, 6H, C6H3), 4.57 ï 3.85 (m, 4H, CHMe2), 1.37 (d, J = 

6.8 Hz, 12H, CHMe2), 1.34 ï 1.12 (m, 10H, CHMe2 and SiCH2), 0.96 ï 0.80 (m, 6H, CHMe2), 0.24 (s, 

9H, SiMe3), -0.04 (s, 12H, SiMe2); 
13C{1H} NMR (101 MHz, 298 K, d6-benzene): ŭ 147.7 (br, i-C6H3), 

142.5 (i-C6H5), 132.3 (p-C6H5), 128.7 (C6H5), 128.7 (C6H3), 128.5 (C6H5), 125.6 (C6H3), 123.8 (C6H3), 

123.6 (C6H3), 123.5 (C6H3), 122.1 (C6H3), 106.1 (C=C-Ph), 94.4 (C=C-SiMe3), 27.6 (CHMe2), 27.5 

(CHMe2), 26.6 (CHMe2), 26.2 (CHMe2), 26.1 (CHMe2), 25.1 (CHMe2), 15.4 (SiCH2), 3.2 (SiMe2), 1.7 

(SiMe2), 0.1 (SiMe3). 
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Figure S3. 1H NMR (400 MHz, 298 K, C6D6) spectrum of 2. 

 

 
Figure S4. 13C{1H} NMR (101 MHz, 298 K, C6D6) spectrum of 2.  
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Figure S5. 1H-13C HSQC (298 K, C6D6) trace of 2. 

 

 
Figure S6. 1H-13C HMBC (298 K, C6D6) trace of 2. 
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Isolation of [{{SiNDipp}Al-ɖ2-(C(Ph)C(C6H4))}-K-{{SiNDipp}Al(H)}]K (3) 

In a J Youngs NMR tube, C6D6 (ca. 0.5 mL) was added to [{SiNDipp}AlK]2 (IIIK, 20.0 mg, 0.018 mmol) 

and diphenylacetylene (6.4 mg, 0.036 mmol), and the resulting amber solution was then heated at 80 

oC for three days. Although the in-situ 1H NMR spectrum still implies exclusive formation of 

compound 1, several contrasting and very thin orange crystalline needles  were observed to deposit 

from the reaction mixture. Attempts to select a single crystal suitable for X-ray diffraction analysis 

from the crystalline materials was not successful due to the limited amount of crystals and their weakly 

diffracting nature. Repetition of the reaction onn a larger scale, however, (IIIK, 100 mg, 0.09 mmol; 

PhCCPh, 64 mg, 0.18 mmol) under similar conditions allowed the co-crystallisation of compound 1 

and minor quantities of 3, orange single crystals of which could be manually separated for X-ray 

diffraction analysis. All attempts to separate 1 from 3 by exploiting difference in solubility were 

unsuccessful. 

 

Synthesis of [{SiNDipp}Al-ɖ2-C,Cô-(C(SiMe3)C(C6H4))-K-{{SiNDipp}Al(H)}]]K (4) 

Inside a J Youngôs NMR tube, [{SiNDipp}AlK]2 (IIK, 56 mg, 0.05 mmol) was dissolved in 0.5 mL of 

d6-benzene before the addition of trimethyl(2-phenylethynyl)silane (17.4 mg, 19.6 ÕL, 0.10 mmol) to 

the bright yellow solution via a micropipette. The reaction mixture was kept at 80 ÁC for a week, 

resulting in a dark red solution, which by 1H NMR examination is exclusively compound 2.  In contrast 

a reaction performed at 60 oC resulted in the precipitation of dark red crystals, the identity of the 

crystals was revealed by X-ray diffraction analysis to be compound 4. The supernatant was then 

carefully decanted, and the residual red crystalline solids was then washed with hexane (0.1mLx2) 

before dried in vacuo. Yield 18 mg, 28%. Anal. Calôd. for C71H114Al2K2N4Si5 (4, 1296.31), C, 65.79%; 

H, 8.86%; N, 4.32%. Found, C, 65.51%; H, 8.55%; N, 3.98%.  1H NMR (400 MHz, 298K, THF-d8) ŭ 

7.31 (d, J = 7.2 Hz, d, J = 7.2 Hz, 2H, AlC6H4Al), 6.99 ï 6.70 (m, 12, C6H3), 6.61 (d, J = 7.2 Hz, 2H, 

AlC6H4Al), 4.41 ï 3.92 (m, 8H, CHMe2), 1.26 ï 1.12 (m, 24H, CHMe2), 1.09 (d, J = 6.8 Hz, 9H, 

CHMe2), 1.03 ï 0.88 (m, 15H, CHMe2), 0.64 ï 0.55 (m, 4H, SiCH2) 0.18 ï -0.33 (m, 24H, SiMe2), -

0.46 (s, 9H, SiMe3). 
1H resonance correlated to Al-H was not observed. 13C{1H} NMR (101 MHz, 

298K, THF-d8) ŭ 146.7, 146.4, 145.6, 145.4, 145.0, 142.9 (i- and m-C6H3), 137.4 (AlC6H4Al), 121.0 

(AlC6H4Al), 120.9 (m-C6H3), 120.9 (m-C6H3), 120.7 (m-C6H3), 120.7 (m-C6H3), 119.2 (p-C6H3) , 119.1 

(p-C6H3), 25.4 (CHMe2), 25.2 (CHMe2), 25.1 (CHMe2), 25.0 (CHMe2), 24.3 (CHMe2), 24.2 (CHMe2), 

24.1 (CHMe2), 23.8 (CHMe2), 23.8 (CHMe2), 23.7 (CHMe2), 23.6 (CHMe2), 23.1 (CHMe2), 13.6 

(SiCH2), 13.0 (SiCH2), 0.90 (SiMe3), -0.3 (SiMe2), -0.7 (SiMe2), -0.9 (SiMe2), -1.2 (SiMe2). 
13C 

resonance correlated to Al-C was not observed. 
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Figure S7. 1H NMR (400 MHz, 298 K, THF-d8) spectrum of 4. 

 
 

Figure S8. 13C{1H} NMR (101 MHz, 298 K, THF-d8) spectrum of 4. 



-S9- 

 

 
Figure S9. 1H-13C HSQC (298 K, THF-d8) trace of 4. 

 

 
Figure S10. 1H-13C HMBC (298 K, THF-d8) traces of 4. 


