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Accompanying Material 

This document includes relevant spectral data for all of the compounds presented in 

the Experimental chapter.  

1.1 Tris(4-biphenyl)phosphine 

 

Compound reference kma-3-48 

1.1.1 NMR spectra 

1H 

 

1H {31P} 
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31P {1H} 

 

COSY 

 

31P-optimised HMQC using a coupling of 12 Hz 
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13C-optimised HMQC using a coupling of 145 Hz 

 

13C-optimised HMQC using a coupling constant of 12 Hz 
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1.1.2 Mass spectra 
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1.1.3 CHN elemental analysis 

 

1.2 (4-biphenyl)diphenylphosphine 

 

Compound reference kma-3-10 

1.2.1 NMR spectra 

1H 
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1H {31P} 

 

31P {1H} 

 

COSY 
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31P-optimised HMQC with a coupling of 12 Hz 

 

13C-optimised HMQC with a coupling of 145 Hz 

 

13C-optimised HMQC with a coupling of 12 Hz 
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1.2.2 Mass Spectra 
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1.2.3 CHN elemental analysis 

 

1.3 (4-benzylbenzene)diphenylphosphine 

 

Compound reference kma-3-20 

1.3.1 NMR spectra 

1H 

 

1H {31P} 
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31P {1H} 

 

COSY 

 

31P-optimised HMQC with a coupling of 14 Hz 
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13C-optimised HMQC with a coupling of 145 Hz 

 

13C-optimised HMQC with a coupling of 12 Hz 
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1.3.2 Mass spectra 
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1.3.3 CHN elemental analysis 

 

1.4 [Pd(Cl)2(C6H5CN)2] 

 

Compound reference kma-2-26 

1.4.1 NMR spectra 

1H 
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13C-optimised HMQC with a coupling of 145 Hz 

 

13C-optimised HMQC with a coupling of 12 Hz 
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1.4.2 CHN elemental analysis 

 

1.5 [Pd(Cl2)(PPh3)2] 

 

Compound reference kma-1-23 

1.5.1 NMR spectra 

1H 

 

31P {1H} 
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13C-optimised HMQC with a coupling of 145 Hz 

 

1.5.2 CHN elemental analysis 

 

1.6 [Pd(Cl2)(PPh2Me)2] 

 

Compound reference kma-3-110 

 

 

 



18 

 

1.6.1 NMR spectra 

1H 

 

31P {1H} 

 

13C-optimised HMQC with a coupling of 145 Hz 
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13C-optimised HMQC with a coupling of 145 Hz 

 

  



20 

 

1.6.2 Mass spectra 
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1.6.3 CHN elemental analysis 

 

1.7 [Pd(Cl)2(P(Ph(p-OMe))3)2] 

 

Compound reference kma-3-38 

1.7.1 NMR spectra 

1H 

 

1H {31P} 
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31P {1H} 

 

31P-optimised HMQC with a coupling of 12 Hz 

 

31C-optimised HMQC with a coupling of 145 Hz 
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13C-optimised HMQC with a coupling of 12 Hz 
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1.7.2 Mass spectra 
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1.7.3 CHN elemental analysis 

 

1.8  [Pd(Cl)2(P(Ph(p-CF3))3)2] 

 

Compound reference kma-3-39 

1.8.1 NMR spectra 

1H 

 

1H {31P} 
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31P {1H} 

 

13C-optimised HMQC with a coupling of 145 Hz 

 

13C-optimised HMQC with a coupling of 12 Hz 
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1.8.2 CHN elemental analysis 

 

 

1.9 [Pd(Cl)2(P(PhPh)3)2] 

 

Compound reference kma-3-49 

1.9.1 NMR spectra 

1H 

 

1H {31P} 
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31P {1H} 

 

31P-optimised HMQC with a coupling of 12 Hz 

 

13C-optimised HMQC with a coupling of 145 Hz 
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13C-optimised HMQC with a coupling of 12 Hz 
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1.9.2 Mass spectra 

 

 

 

 



32 

 

1.9.3 CHN elemental analysis 

 

1.10 [Pd(Cl)2(PPh2(PhPh))2]  

 

Compound reference kma-3-11 

1.10.1 NMR spectra 

1H 

 

1H {31P} 
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31P {1H} 

 

COSY 

 

31P-optimised HMQC with a coupling of 12 Hz 
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13C-optimised HMQC with a coupling of 145 Hz 

 

13C-optimised HMQC with a coupling of 12 Hz 
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1.10.2 Mass spectra 
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1.10.3 CHN elemental analysis 

 

1.11 [Pd(Cl)2(PPh2(PhCH2Ph))2]  

 

Compound reference kma-3-24 

1.11.1 NMR spectra 

1H 

 

1H {31P} 
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31P {1H} 

 

COSY 

 

31P-optimised HMQC with a coupling of 12 Hz 
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13C-optimised HMQC with a coupling of 145 Hz 

 

13C-optimised HMQC with a coupling of 12 Hz 
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1.11.2 Mass spectra 
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1.11.3 CHN elemental analysis 

 

1.12 [Pd(Cl)2(AsPh3)2]  

 

Compound reference kma-3-79 

1.12.1 NMR spectra 

1H 

 

13C-optimised HMQC with a coupling of 145 Hz 



41 

 

 

13C-optimised HMQC with a coupling of 12 Hz 
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1.12.2 Mass spectra 
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1.12.3 CHN elemental analysis 

 

1.13 [Pd(PPh3)2(OTf)2]  

 

Compound reference kma-1-51 

1.13.1 NMR spectra 

1H 

 

31P {1H} 

 

13C-optimised HMQC with a coupling of 145 Hz 
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13C-optimised HMQC with a coupling of 12 Hz 

 

1.14  [Pd(OTf)2(P(Ph(p-OMe)3)3)2]  

 

Compound reference kma-3-41 
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1.14.1 NMR spectra 

1H 

 

1H {31P} 

 

31P {1H} 
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13C-optimised HMQC with a coupling of 145 Hz 

 

13C-optimised HMQC with a coupling of 12 Hz 

 

1.15  [Pd(OTf)2(P(Ph(p-CF3))3)2]  

 

Compound reference kma-3-44 
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1.15.1 NMR spectra 

1H 

 

1H {31P} 

 

31P {1H} 

 

13C-optimised HMQC with a coupling of 145 Hz 
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13C-optimised HMQC with a coupling of 12 Hz 

 

1.16  [Pd(OTf)2(P(PhPh)3)2]  

 

Compound reference kma-3-51 
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1.16.1 NMR spectra 

1H 

 

1H {31P} 

 

31P {1H} 
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COSY 

 

31P-optimised HMQC with a coupling of 12 Hz 
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13C-optimised HMQC with a coupling of 145 Hz 

 

13C-optimised HMQC with a coupling of 12 Hz 

 

1.17  [Pd(OTf)2(PPh2(PhPh))2]  

 

Compound reference kma-3-13 
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1.17.1 NMR spectra 

1H 

 

1H {31P} 

 

31P {1H} 
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COSY 

 

31P-optimised HMQC with a coupling of 12 Hz 
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13C-optimised HMQC with a coupling of 145 Hz 

 

13C-optimised HMQC with a coupling of 12 Hz 

 

1.18  [Pd(OTf)2(PPh2(PhCH2Ph))2]  

 

Compound reference kma-3-28 
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1.18.1 NMR spectra 

1H 

 

1H {31P} 

 

31P {1H} 
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COSY 

 

31P-optimised HMQC with a coupling of 12 Hz 

 

13C-optimised HMQC with a coupling of 145 Hz 
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13C-optimised HMQC with a coupling of 12 Hz 

 

1.19  [Pd(OTf)2(AsPh3)2]  

 

Compound reference kma-3-82 
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1.19.1 NMR spectra 

1H 

 

COSY 

 

13C-optimised HMQC with a coupling of 145 Hz 
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13C-optimised HMQC with a coupling of 12 Hz 

 

1.20  [Pd(H)(OTf)(P(Ph(p-CF3))3)2] 

 

Compound reference kma-3-45 
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1.20.1 NMR spectra 

1H 

 

1H {31P} 

 

31P {1H} 
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31P-optimised HMQC with a coupling of 12 Hz 

 

13C-optimised HMQC with a coupling of 145 Hz 

 

 

 

 

 

 



62 

 

13C-optimised HMQC with a coupling of 12 Hz 

 

1.21 [Pd(µ-OH)(PPh3)2]2[BF4]2 

 

Compound reference kma-4-04 

1.21.1 NMR spectra 

1H 
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31P {1H} 

 

31P-optimised HMQC with a coupling of 12 Hz 

 

13C-optimised HMQC with a coupling of 145 Hz 
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13C-optimised HMQC with a coupling of 12 Hz 

 

1.22 [Pd3(PPh3)4][BF4]2 

 

Compound reference kma-4-35 

1.22.1 NMR spectra 

1H 
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1H {31P} 

 

31P {1H} 

 

COSY 
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31P-optimised HMQC with a coupling of 12 Hz 

 

13C-optimised HMQC with a coupling of 145 Hz 

 

13C-optimised HMQC with a coupling of 12 Hz 
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1.23  [Pd3(PPh3)4][BF4]2 (photoisomer) 

 

Compound reference kma-4-22 

1.23.1 NMR spectra 

1H 
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1H {31P} 

 

31P {1H} 

 

COSY 
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31P-optimised HMQC with a coupling of 12 Hz 

 

13C-optimised HMQC with a coupling of 145 Hz 

 

 

 

 

 

 



70 

 

13C-optimised HMQC with a coupling of 12 Hz 
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1.23.2 Mass spectra 

 

1.24  [Pd(PPh3)4] 
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Compound reference kma-1-24 

1.24.1 NMR spectra 

1H 

 

31P {1H} 

 

13C {1H} 
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1.25 6-methyl-4-(4-methylphenyl)-pyran-2-one 

 

Compound reference kma-3-93 

1.25.1 NMR spectra 

1H 

 

COSY 
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13C-optimised HMQC with a coupling of 145 Hz 

 

13C-optimised HMQC with a coupling of 12 Hz 
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1.25.2 Mass spectra 
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1.26 butyl (2E)-3-(4-methoxyphenyl)acrylate 

 

Compound reference kma-4-61 

1.26.1 NMR spectra 

1H 

 

COSY 
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13C-optimised HMQC with a coupling of 145 Hz 

 

13C-optimised HMQC with a coupling of 12 Hz 
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1.26.2 Mass spectra 

 

1.27  [Pt(Cl)(C6H5CN)2] 

 

Compound reference kma-3-56 
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1.27.1 NMR spectra 

1H 

 

13C {1H}  
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1.27.2 Mass spectra 
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1.27.3 CHN elemental analysis 

 

1.28 [Pt(Cl)2(PPh3)2] 

 

Compound reference kma-3-58 

1.28.1 NMR spectra 

1H 

 

1H {31P} 
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31P {1H} 

 

COSY 

 

31P-optimised HMQC with a coupling of 12 Hz 

 



83 

 

13C-optimised HMQC with a coupling of 145 Hz 

 

13C-optimised HMQC with a coupling constant of 12 Hz 
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1.28.2  Mass spectra 
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1.28.3 CHN elemental analysis 

 

1.29 [Pt(OTf)2(PPh3)2] 

 

Compound reference kma-3-63 

1.29.1 NMR spectra 

1H 

 

1H {31P} 
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31P {1H} 

 

31P-optimised HMQC with a coupling of 12 Hz 

 

13C-optimised HMQC with a coupling of 145 Hz 
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13C-optimised HMQC with a coupling of 12 Hz 

 

1.30  [Pt(H)(OTf)(PPh3)2] 

 

Compound reference kma-3-66 

1.30.1 NMR spectra 

1H 

 

 

 

 

X 16 
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1H {31P} 

 

31P 

 

31P-optimised HMQC with a coupling of 12 Hz 

 

13C-optimised HMQC with a coupling of 145 Hz 
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13C-optimised HMQC with a coupling of 12 Hz 

 

1.31 1,4-Bis-(2,4,6-trimethylphenyl)-1,4-diaza-

butadiene 
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Compound reference kma-2-25 

1.31.1 NMR spectra 

1H 

 

13C-optimised HMQC with a coupling of 145 Hz 

 

 

 

 

 

 

 



91 

 

13C-optimised HMQC with a coupling of 12 Hz 

 

1.31.2 CHN elemental analysis 

 

1.32 1,3-Bis-(2,4,6-trimethylphenyl)-imidazolium 

chloride 

 

Compound reference kma-2-33 
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1.32.1 NMR spectra 

1H 

 

13C-optimised HMQC with a coupling constant of 145 Hz 

 

 

 

 

 

 

 

 



93 

 

13C-optimised HMQC with a coupling of 12 Hz 

 

1.32.2 CHN elemental analysis 

 

1.33 [IrCl(COD)(IMes)] 

 

Compound reference kma-2-40 
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1.33.1 NMR spectra 

1H 

 

13C-optimised HMQC with a coupling of 145 Hz 

 

 

 

 

 

 

 

 



95 

 

13C-optimised HMQC with a coupling of 12 Hz 
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1.33.2 Mass spectra 
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1.34  [Ir(COD)(IMes)(pdz)]Cl 

 

Compound reference kma-2-48 

1.34.1 NMR spectra 

1H 

 

13C-optimised HMQC with a coupling of 145 Hz 

 

13C-optimised HMQC with a coupling of 12 Hz 
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1.35  [Ir(COD)(IMes)(phth)]Cl     

 

Compound reference kma-2-54 

1.35.1 NMR spectra 

1H 

 

13C-optimised HMQC with a coupling constant of 145 Hz 
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13C-optimised HMQC with a coupling constant of 12 Hz 

 

1.36  [Ir(H)2(COD)(IMes)(pdz)]Cl 

 



100 

 

Compound reference kma-2-63 

1.36.1 NMR spectra 

1H 

 

COSY 
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13C-optimised HMQC with a coupling of 145 Hz 

 

13C-optimised HMQC with a coupling of 12 Hz 
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15N-optimised HMQC with a coupling of 17 Hz 

 

1.37 [Ir(H)2(COD)(IMes)(phth)]Cl 

 

Compound reference kma-2-65 

1.37.1 NMR spectra 

1H 
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COSY 

 

13C-optimised HMQC with a coupling of 145 Hz 
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13C-optimised HMQC with a coupling of 12 Hz 

 

15N-optimised HMQC with a coupling of 17 Hz 
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1.38 [Ir(H)2(IMes)(pdz)3]Cl 

 

Compound reference kma-1-56 

1.38.1 NMR spectra 

1H 

 

13C-optimised HMQC with a coupling of 145 Hz 
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13C-optimised HMQC with a coupling of 12 Hz 

 

15N-optimised HMQC with a coupling of 17 Hz 
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1.39 [Ir(H)2(IMes)(phth)3]Cl 

 

Compound reference kma-1-26 

1.39.1 NMR spectra 

1H 

 

13C-optimised HMQC with a coupling of 145 Hz 
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13C-optimised HMQC with a coupling of 12 Hz 

 

15N-optimised HMQC with a coupling of 17 Hz 

 

 

 

 


