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Figure 9. Models of the active site of Pc used in the QM/MM study (see text for explana-
tion). Reproduced with permission from [105]. Copyright © 2006, Wiley. 

Table 6 shows that the PCU-S in the gas phase rather dramatically underestimates 
the spin-population on copper. This has previously been taken as an indication 
for a failure of DFT and has led to revised functionals with increased amounts 
of HF exchange, which is known to correct the metal–ligand covalencies into 
the ionic direction [155]. Upon immersing the site in a dielectric continuum with 
= 4, which is the standard value taken for a protein environment [156,157], 
the spin slightly shifts in direction of the copper while the entire protein ef-
fect brings the calculated value close to the best experimental estimate of 
41% spin-population on Cu. The effects of scalar relativity are visible in the re-
sults but are not dominant. Similar effects were found for the large model without 
any dramatic differences, which shows that the additional hydrogen bond to Asn38 
is not of dominant importance for the spin distribution within the active site of Pc 


