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Metoclopramide (1), possessing a dopamine D, receptor antagonist and weak serotonin 5-HT,
receptor agonist activities, is used clinically as a gastrointestinal prokinetic and an antiemetic agent. Many
researchers have conducted numerous structural modifications of 1 and have found various dopamine D,
receptor antagonists, serotonin 5-HT; receptor antagonists, 5-HT, receptor antagonists or agonists. In order
to develop novel gastrointestinal prokinetic agents, two novel modifications of 1 were investigated. First
modification is the introduction of a methylenephenoxy moiety between the benzamide and aminoalkyl
groups of 1 and second one is the combination of the amphoteric-ionization and cyclization of the aminoalkyl
moiety of 1.

First modification provided novel N-[[2-(dialkylamino)ethoxy]benzyl]benzamides (2), which were
examined their pharmacological activities. Among them, N-[4-[2-(dimethylamino)ethoxy]benzyl]-
3,4-dimethoxybenzamide (5: Itopride), which exhibited well balanced gastrointestinal prokinetic and
antiemetic activities, was selected as a new type of gastrointestinal prokinetic agent.

Second modification provided novel benzamide derivatives, possessing a cycloaminoalkane-
carboxylic acid side chain, which were evaluated by their gastrointestinal prokinetic and D, receptor
antagonist activities. Among them, 4-[(4-amino-5-chloro-2-methoxybenzoyl)amino]-1-piperidineacetic acid
(11) exhibited the most potent gastro- and colon-prokinetic activities through intravenous administration to
conscious dogs, and also showed the reduced D, receptor antagonist activity. However, 11 showed only
weak gastrointestinal prokinetic activity after oral administration. Several ester prodrugs of 11 were tested
for pharmacological activities as well as physicochemical and metabolic stability and the butyl ester (12:
AU-224) was consequently selected as a promising gastrointestinal prokinetic agent with reduced side effects.

Furthermore, a new and facile route for the synthesis of 12 was established. The key intermediate,
butyl 4-amino-1-piperidineacetate (19), was prepared from commercially available 4-amino-1-benzyl-
piperidine (2) in four steps and a high yield. Condensation of commercially available

4-amino-5-choloro-2-methoxybenzoic acid with 19 gave 12 in 84 % yield. This synthetic route was also

appropriate for large-scale synthesis of 12.
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