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Conclusion

The developement and synthesis of the ligand LMe was 

not part of this study. [2] The complexation has been

carried out at r.t. in dry MeCN under inert conditions.

After synthesis the complex showed a color change 

while being exposed to oxygen. In order to study the 

oxygenation, the complex has been exposed to 

oxygen while measuring an UV-Vis spectra in short 

intervals.

In recent years, the search for biomimicking catalysts for the oxidation of inactivated 

hydrocarbons became more and more popular. This work will be focused on a newly 

developed, TPA based ligand system which could have interesting catalytic properties 

after complexation with a Cu- or Fe-center. This work will not only focus on the 

synthesis of the Cu and Fe complex in question but will also show first reactivity 

screens with the newly synthesized complexes. The catalytic conversion of the 

reactants used in the screening experiments not only showed a high TON, but also 

gave first insights on the mechanism of the oxidation. A first hypothesis shows the 

formation of a highly reactive Fe(IV)=O species which is the same active species 

formed in natural processes such as photosynthesis and is therefore capable of 

oxidizing inactivated alkanes.
Molecular structures of (L1)2Fe2(CH3CN)2 which served as a basis for 

the Cu and Fe complexes presented in this work. The graphic shown 

here has been extracted from Lit. [1].

In conclusion, the complexation and characterization of the Cu complex LMeCu has been succesful. The fact that a dimer structure was found in the single crystal of 

the complex could mean interesting catalytic abilities and therefore the potential of this system is proven which should be studied in further experiments. For the 

reactivity tests with LMeFe the reaction conditions must be improved to minimize H2O2 degradation. Next to the practical improvements on the reaction conditions, it 

is also suggested to further monitor the reaction between the complex and an oxygen source to precisely determine the mechanistic pathways of oxygen activation 

with the complex. It could be useful to monitor the reaction by UV-Vis but at lower temperatures in order to slow down the reaction and maybe see different 

intermediates in the spectra or as mentioned above slow down the degradation of the possible Fe-OOH species in order to get further insights on the structure of 

the oxo-complex.

The success of the complexation is indicated by the

downfield shift of the ligand proton signals (red) in the
1H-NMR.

Crystal structure 

of the LMeCu unit 

cell with BARF as 

counter anion 

resolved by SC-

XRD

UV-Vis spectra of the

Cu-complex directly

after O2-exposition

The formation of a 

new band at 600 nm

suggest the

formation of a Cu -

oxo-species

Oxidant H2O2 sPhIO Fe(OTf)2 / H2O2

Cyclohexane Cyclohexanol: TON:0.44

Cyclohexanone: TON: 1.23

Only Cyclohexane and 

DHA?

No Products

Cyclohexene Epoxide: TON: 1.07 Epoxide: TON: 0.67 No Products

Adamantane Adamantan-1-ol: TON: 15.80

Adamantan-2-ol: TON: 5.10

Adamantan-1-ol: TON: 5.30

2-Adamanaton: TON: 18.59

Adamantan-1-ol TON: 14.69

Adamantan-2-ol TON: 9.38

Dihydroanthracene Antrachinon: TON: 5.00

Anthrone:  TON: 0.44

No plausible products Antrachinon TON: 2.69

Anthrone TON: 0.31

Overview of the reactivity of the Fe complex analogue. 

The catalyst shows a reactivity with several different 

substrates. The TON could be steadily improved 

compared to the baseline with Fe(OTf)2. This first screen 

shows promising results. The setup still has to be 

improved due to oxidant-degradation. 


