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Molecular design of organ-specific prodrugs considering substrate specificity of
carboxylesterases
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In this project, after clarifying the substrate specificity of human
carboxylesterase, which plays an important role in the metabolic activation of ester- and amide-type
prodrugs, we design and synthesize prodrugs that are metabolically activated in specific organs. By
controlling the steric hindrance and the electron density of the alkoxy group near the ester, we
synthesized an indomethacin prodrug that is selectively metabolically activated in human liver
microsomes. In addition, by controlling the steric hindrance of the acyl group, a long acting
haloperidol prodrug was synthesized.
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1. CES1

compound  Vmax Km CLint

(nmol/mg protein/min)  (MM) (mL/mg protein/min)
2a 1.512+0.041 4.4+0.4 0.34
(R)-2b 0.049+0.003 10.1£2.1 0.0048
(S)-2b 0.103+0.009 48.5+10.3 0.0021
2c 1.221+0.082 13.7+2.9 0.089
2d nd nd nd
2e 0.322+0.014 4.6+0.7 0.069
(R)-2f 0.021+0.001 2.9+0.4 0.007
(S)-2f 0.002+0.0001 6.5+1.1 0.0003
29 0.800+0.016 2.1+0.3 0.38
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2. CES2

Compound  Vmax Km CLint

(nmol/mg protein/min) (pM) (mL/mg protein/min)
4a 23.0+4.80 1730+979 0.0133
4b 22.4+1.76 261+£103 0.0858
4c 29.8+1.66 25.6+3.68 1.16
ad 23.4+1.85 53.4+8.58 0.438
4e 11.2+1.42 52.6+13.0 0.213
af 27.0+£3.32 36.4+10.3 0.742
4q nd nd nd
4h 2.27+0.276 25.5+8.16 0.0889
4i nd nd nd
5 2.97+0.557 4.21+3.59 0.705

3. CES1

Compound  Vmax Km CLint

(nmol/mg protein/min) (pM) (mL/mg protein/min)
4f nd nd nd
4q nd nd nd
4h nd nd nd
4i nd nd nd
3 16.8+0.679 5.87+0.960 10.9
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