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Design of multiple targeted drugs
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Abstract: Drugs designed to act on individual molecular targets usually can not combat multigenic diseases
such as cancer, or diseases that affect multiple tissues or cell types such as diabetes. Increasingly, it is being
recognised that a balanced modulation of several targets can provide a superior therapeutic effect and side effect
profile compared to the action of a selective ligand. The multi-target drugs which impact multiple targets
simultaneously are better at controlling complex disease systems and are less prone to drug resistance. Here, we
compare the disadvantage of the selective ligands and the predominance of multi-targets drugs in detail and
introduce the approaches of designing multiple ligands and the procedure of optimization particularly. A key
challenge in the design of multiple ligands is attaining a balanced activity at each target of interest while simul-
taneously achieving a wider selectivity and a suitable pharmacokinetic profile. On this point, the multi-target

approach represents a new challenge for medicinal chemists, pharmacologists, toxicologists, and biochemists.
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Figure 1 The structures of some multi-target ligands
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Figure 3 The application of pharmacophore combination in
dual acetylcholinesterase and SERT inhibitors

o-N N ><;\N Y
Jol L~ Yoo 9% 7 0,0 97
N ~ <
@ T oY CrwY
NS
3 4
423 395 534 659
AT1 Ki 0.8 nmol-L" >10.0 nmol-L! 4.7 nmol-L™ 6.0 nmol-L™!
ETa Ki >10.0nmol-L" 1.4 nmol-L"" 39.0 nmol-L" 1.9 nmol-L"!

ETb Ki >1.0 umol-L™



+ 280 * Zj27 243 Acta Pharmaceutica Sinica 2009, 44 (3): 276-281

Figure 2 Dual antagonists of angiotensin-1(AT;) and endothelin-A (ET4) receptor based on pharmacophore combination
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