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Topographic map of 7 coordinated in complex 10 (left) and complex 14 (right).

 

Topographic map of 7 coordinated in complex 16 (left) and of 8 in complex 12 (right). 

 

Topographic map of 9 coordinated in complex 18 (left) and of 20 in complex 22 (right). 
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The steric maps were generated with SambVca 2.1 and are based on the crystal structures. Sphere 

radius is 3.5 Å, and Bondi radii are scaled at 1.17. For all complexes the Cu atom was defined as the 

centre of the sphere and the z axis was placed along the Cu-P bond. In the dimeric complexes 12 and 

22, the Cu, Cl, and H atoms were not included in the calculations. In addition, for the monomeric 

complexes 10, 12, 14, 16, and 18 one of the two ligand was excluded. 

 

ligand complex V%bur 
 10 33.9 
7 14 36.6 
 16 38.2 
8 12 37,7 
9 18 43.5 
20 22 46.6 
21 23 60.6 
   

Table S1: Values of the buried volumes of the ligands in complexes. 
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Crystallographic Tolman angle in complex 23 

 

Müller, T. E.; Mingos, D. M. P. Determination of the Tolman cone angle from parameters and a statistical 

analysis using the Crystallographic Data Base Transition Met. Chem. 1995, 20, 533-539. 
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Law of cosines: 

𝑎! = 𝑏! + 𝑐! − 2𝑏. 𝑐. 𝑐𝑜𝑠𝐴 

𝑑´! = 𝑑! + 12! − 2. 𝑑. 12. cos 𝛽 

𝒅´ = ±√(𝒅𝟐 + 𝟏𝟐𝟐 − 𝟐. 𝒅. 𝟏𝟐. 𝐜𝐨𝐬𝜷) 

 

Law of sines: 

𝑎
𝑠𝑖𝑛𝐴 =

𝑏
𝑠𝑖𝑛𝐵 =

𝑐
𝑠𝑖𝑛𝐶 

12
sin 𝛼´ =

𝑑´
sin 𝛽 

sin 𝛼´ =
12. sin 𝛽
𝑑´  

𝛼´ = sin"#
12. sin 𝛽
𝑑´  

In order to make sure that the principal value of sin–1 is correct it is preferrable to use: 

𝜸 = 𝐬𝐢𝐧"𝟏
𝟏𝟐. 𝐬𝐢𝐧𝜷

𝒅´
 

 

 

Law of angles in triangle: 

𝛼´ + 𝛽 + 𝛾 = 180 

𝜶´ = 𝟏𝟖𝟎 − 𝜸 − 𝜷 
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Figure S1: 1H NMR of 7 in C6D6. 

 

 

 

Figure S2: 31P NMR of 7 in C6D6. 
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Figure S3: 13C NMR of 7 in C6D6. 

 

 

 

Figure S4: 1H NMR of 8 in C6D6. 
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Figure S5: 31P NMR of 8 in C6D6. 

 

 

 

Figure S6: 13C NMR of 8 in C6D6. 
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Figure S7: 1H NMR of 9 in CDCl3. 

 

 

 

Figure S8: 31P NMR of 9 in CDCl3. 
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Figure S9: 13C NMR of 9 in CDCl3. 

 

 

 

Figure S10: 1H NMR of 10 in CDCl3. 
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Figure S11: 31P NMR of 10 in CDCl3 (the small peak is an artifact) 

 

 

 

Figure S12: 13C NMR of 10 in CDCl3. 
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Figure S13: 1H NMR of 11 in C6D6. 

 

 

 

Figure S14: 31P NMR of 11 in C6D6. 
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Figure S15: 13C NMR of 11 in C6D6. 

 

 

 

Figure S16: 1H NMR of 12 in C6D6. 
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Figure S17: 31P NMR of 12 in C6D6. 

 

 

 

Figure S18: 13C NMR of 12 in CDCl3. 
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Figure S19: 1H NMR of 13 in CDCl3. 

 

 

 

Figure S20: 31P NMR of 13 in CDCl3 (the small peak is an artefact) 

 



 S-17 

 

Figure S21: 13C NMR of 13 in CDCl3. 

 

 

 

Figure S22: 1H NMR of 14 in C6D6. 
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Figure S23: 31P NMR of 14 in C6D6. 

 

 

 

Figure S24: 13C NMR of 12 in CDCl3. 
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Figure S25: 1H NMR of 13 in CDCl3. 

 

 

 

Figure S26: 31P NMR of 13 in CDCl3. 
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Figure S27: 13C NMR of 13 in CDCl3. 

 

 

Figure S28: 1H NMR of 14 in CD2Cl2. 
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Figure S29: 31P NMR of 14 in CD2Cl2. 

 

 

 

Figure S30: 19F NMR of 14 in CD2Cl2. 
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Figure S 31: 13C NMR of 14 in CD2Cl2. 

 

 

Figure S32: 1H NMR of 15 in CDCl3. 
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Figure S33: 31P NMR of 15 in CDCl3. 

 

 

Figure S34: 13C NMR of 15 in CDCl3. 
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Figure S35: 1H NMR of 16 in C6D6. 

 

 

 

Figure S36: 31P NMR of 16 in C6D6. 
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Figure S37: 13C NMR of 16 in C6D6. 

 

 

 

Figure S38: 1H NMR of 17 in CD2Cl2. 
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Figure S39: 31P NMR of 17 in CD2Cl2. 

 

 

 

Figure S40: 13C NMR of 17 in CD2Cl2. 
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Figure S41: 1H NMR of 18 in CDCl3. 

 

 

 

Figure S42: 31P NMR of 18 in CDCl3. 
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Figure S43: 19F NMR of 18 in CDCl3. 

 

 

 

Figure S44: 13C NMR of 18 in CDCl3. 
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Figure S45: 1H NMR of 19 in C6D6. 

 

 

 

Figure S46: 31P NMR of 19 in C6D6. 
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Figure S47: 13C NMR of 19 in C6D6. 

 

 

 

Figure S48: 1H NMR of 20 in CDCl3 
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Figure S49: 31P NMR of 20 in CDCl3. 

 

 

 

Figure S50: 13C NMR of 20 in CDCl3. 
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Figure S51: 1H NMR of 21 in C6D6. 

 

 

 

Figure S52: 31P NMR of 21 in C6D6. 
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Figure S53: 13C NMR of 21 in C6D6. 

 

 

 

Figure S54: 1H NMR of 22 in CDCl3 
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Figure S55: 31P NMR of 22 in CDCl3. 

 

 

 

Figure S56: 13C NMR of 22 in CDCl3. 
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Figure S57: 1H NMR of 23 in CDCl3. 

 

 

Figure 58: 31P NMR of 23 in CDCl3. 
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Figure S59: 13C NMR of 23 in CDCl3. 

 

 

 

Figure S60: 1H NMR of 24 in CDCl3. 
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Figure S61: 31P NMR of 24 in CDCl3. 

 

 

Figure S62: 19F NMR of 24 in CDCl3. 
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Figure S63: 13C NMR of 24 in CDCl3. 

 

 

 

Figure S64: 1H NMR of 25 in CD3NO2. 
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Figure S65: 31P NMR of 25 in CD3NO2. 

 

 

 

Figure S66: 13C NMR of 25 in CD3NO2. 
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Figure S67: 1H NMR of 26 in CD2Cl2. 

 

 

 

Figure S68: 31P NMR of 26 in CD2Cl2. 
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Figure S69: 11B NMR of 26 in CD2Cl2. 

 

 

 

Figure S70: 19F NMR of 26 in CD2Cl2. 
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Figure S71: 13C NMR of 26 in CD2Cl2 

 


