
5 Applications of QSAR 

little or no water (216). To investigate the sub- 
strate specificity of a-chymotrypsin in penta- 
nol, a series of X-phenyl esters of N-benzoyl-L- 
alanine (Fig. 1.5) were synthesized and their 
binding constants were evaluated in buffer 
and in pentanol (203). The following QSAR 
1.92 and 1.93 were derived in phosphate 
buffer and pentanol. 

5.1.12 Binding of X-Phenyl, N-Benzoyh- 
alaninates to aChymotrypsin in Phosphate 
Buffer, pH 7.4 (203) 

5.1.1 3 Binding of X-Phenyl, N-Benzoyl-L-ala- 
ninates to aChymotrypsin in Pentanol (203) 

Outliers in QSAR 1.92 included the 4-t-butyl 
and 4-OH analogs, whereas the 4-CONH, 
analog was an outlier in QSAR 1.93. These 
results were recently reanalyzed by Kim 
(217,218) with respect to the role of enthal- 
pic and entropic contributions to ligand 
binding with a-chymotrypsin. Use of the Fu- 
jiwara hydrophobic enthalpy parameter r, 
and the hydrophobic entropy parameter % 
led to the development of QSAR 1.94 and 
1.95 (219). 

Figure 1.5. X-Phenyl, N-benzoyl-L-alaninates. 

5.1.1 4 Binding of X-Phenyl, KBenzoyh- 
alaninates in Aqueous Phosphate Buffer (21 8) 

5.1.1 5 Binding of X-Phenyl, N-Benzoyh- 
alaninates in Pentanol (21 8) 

The disappearance of the MR term in QSAR 
1.93 and 1.95 is significant. The MR term usu- 
ally relates to nonspecific, dispersive interac- 
tions in polar space. Thus, its presence in 
QSAR 1.92 and 1.94 suggests that substrates 
bearing polarizable substituents may displace 
the ordered-category I1 water molecules. In 
pentanol, the substrate may be faced with the 
task of displacing pentanol, not water, from 
the enzyme and thus the MR term is no longer 
of consequence. QSAR 1.94 also indicates that 
the enthalpy term .rr, plays a more critical role 
in binding than the entropy term .rr,. Note 
that these roles are reversed in QSAR 1.95, 
suggesting that binding in pentanol is largely 
an entropic-driven process. Similar results 
were obtained by Compadre et al. in a study on 
the hydrolysis of X-phenyl-N-benzoyl-glyci- 
nates by cathepsin B in aqueous buffer and 
acetonitrile (220). Kim's analysis provides an 
excellent example of a study that focuses on 
mechanistic interpretation and clearly dem- 
onstrates that a thermodynamic approach in 
QSAR can provide pertinent information 
about the energetics of the ligand binding pro- 
cess. 




