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1.5.1 Challenges 
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1.5.2 Aims and Objectives 
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2.2.1 Synthesis 
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2.2.2 NMR Spectroscopy 
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2.2.3 Infrared Spectroscopy 
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2.2.4 Cyclovoltammetry 
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2.2.5 IR Spectroelectrochemistry 
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2.2.6 DFT calculations 
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2.2.7 X-Ray Crystallography 
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A1 complexes 
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A2 complexes 
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Arene ring distortion and coordination properties of the A1 and A2 complexes 
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General 
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Electrochemical and Spectroscopic Measurements.  

DFT calculations 
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π-Coordination of N,N-dimethyl aniline to Cr(CO)3 

π-Coordination of anisole to Cr(CO)3 

Synthesis of A1a and A1d 
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Synthesis of A1b and A1c 

Synthesis of A2a, A2b and A2c 
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Characterisation 
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3.2.1 Synthesis 
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3.2.2 NMR Spectroscopy 
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3.2.3 Cyclovoltammetry 
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3.2.4 IR-spectroscopy and IR-Spectroelectrochemistry 
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3.2.5 X-Ray Crystallography 
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Synthesis of B1a – B4a 

Synthesis of B1b – B4b 
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Characterisation 
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4.2.1 Synthesis 
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4.2.2 NMR Spectroscopy 
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1H NMR Spectroscopy 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



13C NMR spectroscopy 
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4.2.3 Mass Spectrometry 
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4.2.4 Infrared Spectroscopy 
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4.2.5 X-Ray Crystallography 
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4.2.6 UV/Vis Spectroscopy 
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4.2.7 Steady State Emission Spectroscopy 
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𝑘𝑟 = Φ/𝜏𝑐𝑜𝑚𝑝

𝑘𝑛𝑟 = 𝑘𝑟(1 − Ф)/Ф
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4.2.8 Femtosecond Transient Absorption Spectroscopy (TAS) 
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UV/Vis absorption and Emission spectroscopy 

Femtosecond transient absorption spectroscopy (TAS) 
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General synthesis 

Synthesis of Pt(COD)Cl2[91] 

Synthesis of W carbene complexes B1(a,b) – B4(a,b) 

Synthesis of complexes C1(a,b) – C3(a,b) 

Method 1 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



Method 2 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



Characterisation 
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5.2.1 Synthesis 
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5.2.2 NMR Spectroscopy 
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1H NMR Spectroscopy 
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13C NMR Spectroscopy 
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5.2.3 High-Resolution Mass Spectrometry 
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5.2.4 UV/Vis Absorption Spectroscopy 
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5.2.5 Steady-State Emission Spectroscopy 
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Ethoxycarbene complexes 
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Aminocarbene complexes 
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General Comparison 
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𝑘𝑟 = Φ/𝜏𝑐𝑜𝑚𝑝

𝑘𝑛𝑟 = 𝑘𝑟(1 − Ф)/Ф
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5.2.6 Femtosecond Transient Absorption Spectroscopy (TAS) 
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Ethoxycarbene complexes 
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Aminocarbene complexes 
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General comparison: Ethoxy- and Aminocarbene complexes 
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UV/Vis absorption and Emission spectroscopy 

Transient absorption spectroscopy (TAS) 

General synthesis 

Synthesis of Pt(COD)Cl2 
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Synthesis of 2,5’-substituted dithienylene derivatives of platinum[17] 

Synthesis of W carbene (B Series) complexes B1a – B4a and B1b – B4b 

Synthesis of the D Series complexes: D1a – D4a and D1b – D4b 
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Characterisation 
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6.2.1 UV/Vis Spectroscopy 
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6.2.2 Steady-State Emission Spectroscopy 
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6.2.3 DFT Calculations 
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6.2.4 Cyclovoltammetry 
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6.2.5 UV/Vis Spectroelectrochemistry 
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6.2.6 Femtosecond Transient Absorption Spectroscopy (TAS) 
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UV/Vis absorption and Emission spectroscopy 

Electrochemical and Spectroscopic Measurements 
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DFT calculations 

Transient absorption spectroscopy 

Synthesis 
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