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Biogenic amines and their receptors, which are linked to adenylate cyclase via G-protein, play
important physiological roles in neurotransmitter, neuromodulatory, or neurohormonal signal
transduction pathways in animals. In the current research, which deals with insect biogenic
amine receptors and their ligands, it was observed that the signal transduction system mediated
by octopamine (OCT) is significantly different from those by tyramine (T'YR) and dopamine
(DPM) in the silkworm Bombyx mori. OCT positively modulates adenylate cyclase to increase
intracellular cAMP levels in B. mori larvae, while both TYR and DPM negatively modulate
adenylate cyclase to reduce cAMP levels. These fundamentals might provide an opportunity to
discover ligands that specifically act at the OCT, TYR, or DPM receptor. On the basis of an idea
that such ligands might be among biogenic amine mimics, several classes of compounds were
designed, synthesized, and sxamined for their effects on cAMP production in the head membrane
homogenates of B. morilarvae.

First of all, 18 analogues of phenethylamine were synthesized as OCT/TYR analogues and
examined for their abilities to modulate cAMP levels through the interaction with adenylate
cyclase-linked receptors. The assay results show that small structural changes in OCT and TYR
lead to three types of OCT/TYR analogues: i) compounds that increase the cAMP level by
themselves and also depress OCT-stimulated cAMP production, ii) compounds that do not
produce cAMP by themselves but inhibit OCT-stimulated cAMP production, and iii) compounds
that are not active in either the stimulation of cAMP production. These findings indicate that the
analogues act on OCT and/or TYR receptors in a substituent-dependent fashion.

Nineteen 5-phenyloxazoles were next designed so as to structurally mimic OCT, synthesized,

and examined for their activity. Among the compounds tested, 5-(4-methoxyphenyl) oxazole (PO9)



proved most effective in stimulating cAMP production, while 5-(4-hydroxyphenyl)oxazole (PO8)
and 5-(4-cyanophenyl)oxazole (PO13) led to a marked reduction in cAMP levels. The OCT receptor
antagonist chlorpromazine (CPZ), mianserin (MS), and metoclopramide (MC) depressed the
cAMP production stimulated by PO9. The TYR receptor antagonist yohimbine (YHM) inhibited
the negative effect of PO8, whereas the OCT/DPM receptor antagonist CPZ and the DPM receptor
antagonist R-(+)-SCH-23390 (SCH) failed to inhibit the PO8 attenuation of cAMP production.
These findings indicate that the 5PO class of compounds includes both positive and negative
modulators of adenylate cyclase in the heads of B. morilarvae, and that PO9 and POS8 are specific
OCT and TYR receptor agonists, respectively.

As the third class of ligands, four hydrazones and six semicarbazones of substituted
benzaldehyde were designed as mimics of the « 2-adrenergic receptor agonist guanabenz,
synthesized, and similarly assayed. From the assay results, two analogues, the hydrazone (HZ-1)
and semicarbazone (SCZ-3) of 4-hydroxybenzaldehyde, were found to reduce the basal levels of
cAMP. SCZ-3 dose-dependently attenuated not only basal but also forskolin-stimulated cAMP
levels. The attenuating effect of SCZ-3 was inhibited by both the DPM receptor antagonists (CPZ,
SCH) and the TYR receptor antagonist (YHM). These findings indicate that SCZ-3 acts as a
non-selective agonist for DPM and/or TYR receptors in B. morilarvae. In addition, two analogues
of fenmetazole, an «2-adrenergic receptor blocker, were synthesized and examined for their
effects on cAMP production. Both compounds showed positive effects on cAMP production,
although the effects were poor.

Four classes of compounds synthesized in the present study apparently include a variety of
OCT, TYR, and DPM receptor agonists as well as antagonists for these receptors.Particularly,
POS8 is the first reported TYR receptor agonists. The use of these ligands should facilitate the

physiological study of biogenic amine receptors in invertebrates.
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