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and by Liboiron and coworkers, who used ambient and low-temperature CW-EPR 
to elucidate in detail the complicated solution chemistry between VO(ma)2 and 
HAS [80]. 

Figure 7. 1H ENDOR spectra of VO(acac)2 (labeled) and VO(acac)2 with increasing BSA 
(BSA:VO = 1, 2, 5 and 10), acquired at the –3/2  and –7/2|| peaks of the CW EPR spectrum. 
The VO(acac)2:BSA spectra saturate at 2 (top) and 5 (bottom) equivalents. Dashed arrows 
indicate the direction of changes in peak intensity. The intensity of the acac ligand peaks do 
not change appreciably, indicating that VO(acac)2 binds as the intact complex to BSA. 
Adapted from [59]. 

Makinen and Brady demonstrated the formation of a 1:1 adduct between 
VO(acac)2 and BSA by 1H ENDOR in deuterated buffer. ENDOR spectra (Fig. 7) 
showed the appearance of several new peaks upon BSA binding, but clearly no 
differences in ligand signals, indicating no perturbation or loss of the chelating 
acetylacetonates upon BSA binding. The hyperfine components of the CW-EPR 
spectrum of the adduct also showed no broadening relative to the spectrum of the 
complex alone. This observation supported their assignment that the protein inter-
acts with the complex via the vacant axial position through either a hydrogen bond 
to the bound water of VO(acac)2 in the sixth position, or through direct interaction 
via a protein residue to the complex [59]. 

Liboiron et al. presented ambient and frozen solution EPR data that showed 
that the original interpretation of Willsky et al. [79] was not correct, and the mal-
tol–vanadyl–HSA system was in fact more complicated than previously thought 


