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The present thesis describes the studies on the design and synthesis of selective ligands of
adrenoceptors and prostaglandin receptors.

In Chapter 1, studies of ligands of a5 adrenoceptor, prostaglandin EP, and IP receptors reported
previously were reviewed to clarify the objectives and significance of this study.

In Chapter 2, the author described the development of novel potent and selective a5 adrenoceptor
antagonists. Potent a;g antagonists, 4-(3-indolyl)piperidine derivatives with higher selectivity than
existing candidate compounds were discovered. In addition, new evidence that basic nitrogen at the
terminus of the side chain is necessary for high alB selectivity was obtained. The experiments using the
4-(3-indolyl)piperidine derivatives revealed that a5 receptor interacts with the antagonist depending on
the surrounding environments.

In Chapter 3, the author described the development of selective IP receptor agonists with a
favorable pharmacokinetics profile. Some promising compounds were obtained by using piperidine as the
main frame and by combining the side chains containing the oxyacetate and benzanilide moieties at the
terminus. A conventional solid-phase method was modified for enabling the scale-up synthesis of the
compound: A novel five-step method without any column chromatographic separation was developed to
enables the synthesis of the target molecule with an overall yield of 42% from p-toluidine.

In Chapter 4, the author described the development of a potent and selective EP4 agonist from a
known inter-m-phenylene derivative. Use of a tetrazole as a carboxylic acid bioisostere successfully
produced a stable EP,4 receptor agonist possessing improved potency as well as increased selectivity. Then
the conventional 17-step complex synthetic procedure was simplified to a more efficient 10-step procedure
for future scale-up.

In Chapter 5 the author summarizes the results obtained in this study to describe the conclusion
and future prospects.

Thus, the present study has proposed several novel and promising molecules that will be used as
new drugs or tools for elucidating the functions of a5 adrenoceptor, prostaglandin IP receptor, and

prostaglandin EP,4 receptor.
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