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Report: 

In this experiment, we extended our endeavors to refine the anomalous dispersion correction values from single-

crystal X-ray diffraction (SC-XRD) experiments and validate them using X-ray near edge absorption 

spectroscopy (XANES) and extended X-ray absorption fine structure (EXAFS) spectroscopy, to molecular gold 

compounds. Fig. 1 shows the systematic series of structural motifs investigated during this beamtime. 

The aim was to determine the influence of different halogens attached to the gold metal as well as multiple 

halogens attached to gold in different oxidation states is visible in the refined anomalous dispersion parameters.  

To investigate this, the recorded X-ray diffraction (XRD) data at several energies around the absorption edges 

for each compound as well as X-ray absorption spectroscopy  (XAS) measurements to compare our refined 

values for anomalous dispersion parameters against. 

 

 

 

Figure 1: Compounds investigated using our established anomalous dispersion refinement in Olex2.[1] 



 

While the full evaluation of the in total five XAS spectra and 45 XRD data sets is still ongoing, there are 

promising preliminary results. 

Especially compound e of Fig. 1 is of special interest: Bivalent positions cannot easily be distinguished by X-

ray absorption spectroscopic methods as the received signal consists of a superposition of both metal positions. 

This is not the case for the individual refinement of anomalous dispersion parameters in the XRD experiment, 

as both sites contribute differently to different reflections in the diffraction patter. In this case, both gold 

positions show a significant difference of 1.7 e for f´. The values for both Au positions differ strongly from the 

tabulated values by Sasaki (Fig. 2 a) which further supports our efforts to refine these values in the close vicinity 

of absorption edges.[2] 

This could help to improve the oxidation state determination of bi- or multivalent compounds in small molecule 

crystallography. For protein crystallography, this method has been established by Einsle et al. and has been used 

with great effect.[3] 

Further examples are needed to validate this approach, as small molecular chemistry is has a facetted range of 

different compounds with various elements of interest.  

  

 
 

a b 

Figure 2: Comparison of the refined dispersion values for the two bivalent gold positions in  

DPPM(Au[I]Br)(Au[III]Br3) compared to the tabulated values according to Sasaki shown with a structure 

representation (a, H-atoms omitted for clarity) as well as the tabulated progression of anomalous dispersion 

values with X-ray wavelength (b). 
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