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Dysiherbaine (1) is a marine sponge-derived excitatory amino acid with potent
convulsant activity. This novel amino acid activates neuronal non-N-methyl-D-aspartate
(non-NMDA) type glutamate receptors (GluR), namely, AMPA and kainic acid (KA)
receptors, with considerable preference over KA receptors. Moreover, characterization
of DH actions on recombinant GluRs revealed that the selective binding to the GluR5
and GIuR6 subunits was of high affinity. Because of these intriguing pharmacological
properties to KA receptors, as well as its potent epileptogenic action, DH and its
designed analogues are anticipated to serve as useful tools for investigating GluR
structure and function in the central nervous system. In order to reveal detailed
structure—activity relationship profiles of dysiherbaines, we have developed a concise
and efficient synthetic route to dysiherbaine analogue 4. The synthesis features a
stereoselective C-glycosidation to set the Cq stereocenter and epoxide opening/ring
closure to form tetrahydrofuran ring. We also characterized the pharmacological activity
of simplified model compound 3, which lacks the Cg and Cy functional groups of
dysiherbaine. Radioligand binding assays and electrophysiological studies revealed

compound 3 to be a selective antagonist to GluR5 KA receptor.
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Figure 1. Structures of dysiherbaine (1) and its
analogues
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Scheme 1. Total synthesis of dysiherbaine analogue 4
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Scheme 2. A concise route to compound 20
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Figure 2. Glutamate-evoked whole-cell currents
in the absence and presence of 3 on GluR5 KAR




