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Experimental  

Addition of H2 to compound 1 

In a vial in a glovebox, a solution of (6-Dipp)CuOtBu (30 mg, 0.055 mmol) in C6H6 (0.5 mL) 

was added to B2pin2 (14 mg, 0.055 mmol). Volatiles were removed in vacuo precipitating a 

white powder. The powder was washed with hexane (2 mL) and dried in vacuo. The 

remaining solid was redissolved in C6H6 (0.5 mL) was added and then tBuNC (12.5 µL, 0.111 

mmol) was added forming a yellow solution. Volatiles were removed in vacuo precipitating 

a yellow powder. The solid was re-dissolved into C6D6 (0.5 mL) and the reaction mixture 

was transferred to J. Young’s tap NMR tube. The reaction mixture was degassed, and the 

NMR tube was charged with an atmosphere of H2. 1H and 11B NMR spectra were taken 

confirming no reaction.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



- 3 - 
 

X-ray crystallography 

The crystals were kept at 150.00(10) K during data collection. Compounds 2 and 3 were 

collected with a New Xcalibur EosS2 diffractometer with Mo source (λ = 0.71073). 

Compounds 1 and 1·H2O were collected on RIGAKU SuperNova with Cu source (λ = 

1.54184). Using Olex2,1 the structures were solved with the SHELXT2 and refined with the 

ShelXL2 refinement package using Least Squares minimisation.  

 

Despite copious recrystallisation efforts, it proved impossible to obtain data that would be of 

publication standard for the structure of compound 1. What was achievable, however, was a 

ball and stick drawing of the molecule (Figure 1(a)). This solution was brokered in space-

group Pca21 (no. 29) with a = 17.5013(4) Å, b = 10.9111(5) Å, c = 20.7799(4) Å. There were 7337 

unique data with a respectable Rint of 0.0544 and the final R1 obtained was in the region of 

8%. While, at first glance, this seems acceptable for a sample of non-optimal quality, the 

problems run deeper. Extensive diffuse scattering is evident in the raw fames of data, at 

relatively low resolutions (2 - 24 Å). Additionally, the ADPs at 30% were anomalously large, 

another indication of something awry. Multiple integrations in lower symmetries followed 

by solution/refinement failed to flush out twinning. Lastly, the esds relating to the bond 

distance in the Figure are evidence for the problems that were present with this sample. As 

such, we make no deductions whatsoever from these metrics.   

 

One molecule of the copper complex is partnered with one molecule of toluene in the 

asymmetric unit pertaining to the structure of 1·H2O. C15 and C16 in the latter were treated 

for 50:50 disorder, while the whole of the solvent moiety was modelled to take account of 

85:15 disorder. Distance and ADP restraints were employed, on merit, in disordered regions 

to assist convergence.H1 and H3 were located and refined subject to being 0.90Å from the 

relevant parent atoms. 

 

The asymmetric unit comprises half of a molecule in the structure of compound 2. Atoms 

Cu1, C2, C16 and N2 are located on a mirror plane, intrinsic to the space-group. 

 

The phenyl ring based on C31 was treated for 50:50 disorder in the structure of compound 3. 

Each component was refined as a rigid hexagon with the addition of some ADP restraints. 
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Table S1. Crystal data and structure refinement details. 

 

Identification code 1 1·H2O 2  3 

Empirical formula C39H61BCuN3O2 C46H71BCuN3O3 C29H40CuN3 C36H45CuN2 

Formula weight 678.25 788.40 494.18 569.28 

Crystal system orthorhombic monoclinic orthorhombic orthorhombic 

Space group Pca21 P21/n Pnma P212121 

a/ Å 17.4988(4) 13.3551(1) 15.5618(4) 13.0160(3) 

b/ Å 10.9109(4) 19.9750(2) 21.0016(4) 13.4045(3) 

c/ Å 20.7863(4) 17.1177(2) 8.5339(2) 18.1677(3) 

α/ ° 90 90 90 90 

β/ ° 90 95.775(1) 90 90 

γ/ ° 90 90 90 90 

Volume/ Å3 3968.67(19) 4543.28(8) 2789.07(11) 3169.77(11) 

Z 4 4 4 4 

rcalc/ g cm−3 1.135 1.153 1.177 1.193 

μ/ mm−1 1.026 0.979 0.803 0.714 

F(000) 1464.0 1704.0 1056.0 1216.0 

Crystal size/ mm3 0.242 × 0.147 × 

0.135 

0.311 × 0.219 × 

0.12 

0.511 × 0.335 

× 0.232 

0.46 × 0.425 × 

0.315 

Radiation Cu Kα (λ = 

1.54184) 

Cu Kα (λ = 

1.54184) 

Mo Kα (λ = 

0.71073) 

Mo Kα (λ = 

0.71073) 

2θ range for data 

collection/° 
8.104 to 147.4 6.82 to 146.454 5.78 to 60.688 

6.078 to 

60.594 

Index ranges 
-21 ≤ h ≤ 21, -12 ≤ 

k ≤ 13, -25 ≤ l ≤ 17 

-16 ≤ h ≤ 12,  

-24 ≤ k ≤ 23,  

-20 ≤ l ≤ 21 

-22 ≤ h ≤ 12,  

-28 ≤ k ≤ 29,  

-12 ≤ l ≤ 10 

-13 ≤ h ≤ 17,  

-18 ≤ k ≤ 18,  

-24 ≤ l ≤ 24 

Reflections collected 53017 46145 26374 34594 

Independent 

reflections, Rint 
6548, 0.0460,  9072, 0.0298 3959, 0.0267 8491, 0.0342 

Data/restraints/paramet

ers 
6548/78/506 9072/245/571 3959/0/161 8491/127/378 

Goodness−of−fit on F2 1.034 1.033 1.030 1.038 

Final R1, wR2 indexes 

[I>=2σ (I)] 
0.0782, 0.2323 0.0325, 0.0851 0.0333, 0.0841 0.0320, 0.0656 

Final R1, wR2 indexes 

[all data] 
0.0857, 0.2475 0.0357, 0.0879 0.0403, 0.0880 0.0399, 0.0687 

Largest diff. peak/hole / 

e Å−3 
0.64/-0.57 0.28/-0.43 0.37/-0.25 0.35/-0.25 

Flack parameter 0.94(8) - - -0.001(4) 

CCDC code n/a 2201279 2201280 2201281 
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In situ reaction monitoring by NMR spectroscopy 

Figure S1. The 1H NMR spectrum (500 MHz, C6D6) of the reaction of compound 1 with H2O. 

* = Approx. 17 % (6-Dipp)CuOBpin impurity. 

Figure S2. The 11B NMR spectrum (160 MHz, C6D6) of the reaction of compound 1 with H2O. 

* = Approx. 17 % (6-Dipp)CuOBpin impurity. 
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Figure S3. The 13C{1H} NMR spectrum (126 MHz, C6D6) of the reaction of compound 1 with 

H2O. Approx. 17 % (6-Dipp)CuOBpin impurity. 

Figure S4. The 1H NMR spectrum (500 MHz, C6D6) of the thermolysis of compound 1.  
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Figure S5. The 11B NMR spectrum (160 MHz, C6D6) of the thermolysis of compound 1.

 

Figure S6. The 1H NMR spectrum (500 MHz, C6D6) of the reaction of compound 1 with 

phenyl acetylene.  
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Figure S7. The 11B NMR spectrum (160 MHz, C6D6) of the reaction of compound 1 with 

phenyl acetylene.

Figure S8. The 1H NMR spectrum (500 MHz, C6D6) of compound 1 with H2 present in 

solution showing no reaction. * = Hydrogen.  
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NMR spectra of compounds 2 and 3 

Figure S9. The 1H NMR spectrum (500 MHz, d8-THF) of compound 2. 

Figure S10. The 13C{1H} NMR spectrum (126 MHz, d8-THF) of compound 2.  
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Figure S11. The 1H NMR spectrum (500 MHz, C6D6) of compound 3. 

 

Figure S12. The 13C{1H} NMR spectrum (126 MHz, C6D6) of compound 3.  
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Mass Spectrometry Data  

Compound 1·H2O, (6-Dipp)CuC(B(OH)(pin)=N(H)tBu  
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Compound 2, (6-Dipp)CuCN 
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The reaction of compound 1 with phenyl acetylene, FNCH2  
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Figure S13 The IR spectrum of compound 3. 
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