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Report: 
The programme outlined in the report for experiment CH-2125 was extended to include a detailed study of 
the solution species obtained during the activation of complexes of the type CrCl3(L3) by AlMe3. This 
reaction models the procedure adopted for screening the catalytic activity for the conversion of ethene to 
higher alkenes. In those experiments the activating reagent was the  partially hydrolysed material 
methylaluminoxane (MAO). An excess of AlMe3 chosen was that required to convert all of the precursor 
complex into an new species, as judged by UV-Visible and EPR spectroscopies. 
 
For the complex [CrCl3{S(CH2CH2SC10H21)2], which afforded activity for ethene oligomerisation, the 
analysis of the EXAFS data could best be fitted to a coordination sphere dominated by light atoms (3.0(2) 
carbon atoms; Cr-C 2.07(7) Å). A small feature in the Fourier transform (Figure 1) could be refined to a 
small contribution of Cr-S (0.3(3) with Cr-S 2.44 (5) Å. This suggests that the tridentate ligand is 
substantially lost after treatment with the aluminium reagent. Similar spectra and catalytic activity were 
observed for a series of open chain and cyclic tridentate ligands. 
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Figure 1. Fourier transform of the Cr K-edge 
EXAFS of [CrCl3{S(CH2CH2SC10H21)2}] + 
AlMe3 in toluene. 



However, the complex [CrCl3{NH(CH2CH2SC10H21)2}] and related complexes provided selective catalysts 
for  ethene trimerisation to hex-1-ene.1 In this case (Figure 2),  a higher total coordination was apparent,  
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and this is consistent with the replacement of all Cr-Cl bonds by methyl groups, as observed in the S-S-S- 
ligand, but also there is evidence for the retention of the Cr-N bond and the maintenance of one of the Cr-S 
links. The presence of strong bases is known to deprotonate the central nitrogen of the ligand, resulting in a 
stable Cr=N link. Probably this anchors the ligand which is also coordinated by one of the two sulfur arms.  
 
Finally ligands of the type NR(PPh2)2 can be utilised to afford tetramerisation catalysts, and this was 
modelled by the reaction of [CrCl3{NPr(PPh2)2}(THF)] with AlMe3. Here the local scattering at the Cr  
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is dominated by scattering from phosphorus atoms {1.9(2) Cr-P at 2.46(3) Å} demonstrating the retention of 
the bidentate ligand. It is again clear that all Cr-Cl bonds have been lost in the activation process, with a 
small contribution of light elements to the back scattering (0.7(4) O/C at 2.03(9) Å). 
 
These results show that these related complexes behave rather differently during activation by aluminium 
alkyls, and this may be the basis of their differing activity and selectivity for the catalytic catenation of  
ethene. 
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Figure 2. Fourier transform of the Cr K-edge 
EXAFS of [CrCl3{NH(CH2CH2SC10H21)2}] 
+ AlMe3 in toluene. 

Atom C.N. R / Å 2σ2 / Å2 

C / N 4.0(2) 2.03(9) 0.008(4) 

S 0.8(5) 2.37(8) 0.010(8) 

 

Figure 3. Fourier transform of the Cr K-edge 
EXAFS of [CrCl3{NPr(PPh2)2}(THF)] + 
AlMe3 in toluene. 


