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Purple acid phosphatases (PAPs) are binuclear metallohydrolases that have been isolated from various mammals, plants, 
fungi and bacteria. They catalyse phosphoric ester hydrolysis under neutral to acidic conditions. In mammals, PAP activity 

is associated with bone resorption, which can lead to bone metabolic disorders such as osteoporosis. This therefore makes 
human PAP an attractive target to develop anti-osteopororotic drugs. Based on a previous lead compound and rational drug 
design, acyl derivatives of 1-amidophenylmethylphosphonic acid were designed as potential new potent PAP inhibitors. 
Docking studies have shown that the derivatives have high binding affinity due to the phosphonate moiety binding to the 
binuclear metal centre, which are as intended. Furthermore, the phenyl ring is predicted to occupy the space in a small pocket 
in the vicinity of the active site, and the acyl chain make favourable interactions with the surface of the enzyme; all of which 
contribute to the high binding affinity of the derivatives to the enzyme.

The derivatives were synthesised and tested as PAP inhibitors. Kinetic analysis showed that they are very potent pig PAP 
inhibitors with most of the derivatives having Ki values in the nanomolar range. The most potent pig PAP inhibitor within this 
series was the octadecyl-derivative with Kic of 168 nM. This is the most potent pig PAP inhibitor to date.
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