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In this study, I focused on the identification of novel useful y-aminobutyric acid (GABA)
receptor ligands from natural resources. The thesis consists of three parts. The first deals
with the structure-activity relationships of seco-prezizaane terpenoids. The second deals with
the receptor assay-guided isolation of novel GABA receptor ligands from fugal cultures. The
third describes the results of a series of experiments carried out to identify noncompetitive
GABA receptor antagonists that are effective in nematodes, as well as to examine the
hypothesis that noncompetitive antagonism of the GABA receptor underlies the nematocidal

activity of quassinoids against nematodes.

1) Structure-Activity Relationships of seco-prezizaane terpenoids in GABA Receptors
Anisatin and 12 secoprezizaane terpenoids isolated from star anise species (Illcium
anisatum L., Illcium floridanum, Illcium parviflorum, and Illcium verum) were investigated
for their ability to inhibit the specific binding of
[3H]4-ethynyl-4- n-propylbicycloorthobenzoate (EBOB), a noncompetitive antagonist of GABA
receptors, to housefly-head and rat-brain membranes. Veranisatin A was found to be the
most potent inhibitor in both membranes, with an ICsofy of 78.5 nM and an ICsotat of 271 nM,

followed by anisatin (ICsofy = 123 nM; ICsorat = 282 nM). Six of the other 11 tested compounds

136



were effective only in housefly-head membranes. Pseudoanisatin proved to display a high
(>26-fold) selectivity for housefly versus rat GABA receptors (ICsofy = 376 nM; ICsor2t >10,000
nM). Although pseudoanisatin does not structurally resemble EBOB, Scatchard plots
indicated that the two compounds bind to the same site in housefly receptors. Comparative
molecular field analysis (CoMFA), a method of three-dimensional quantitative
structure-activity relationship analysis, demonstrated that secoprezizaane terpenoids can
bind to the same site as do picrotoxane terpenoids such as picrotoxinin and picrodendrins,
and the CoMFA maps allowed us to identify the parts of the molecules essential to high
activity in housefly GABA receﬁtors. Anisatin and pseudoanisatin exhibited moderate

insecticidal activity against German cockroaches.

2) Novel GABA Receptor Ligands from Fungal Cultures

To discover GABA receptor-directed insecticides in natural products, fungal culture
extracts were screened for their ability to inhibit specific binding of [BHJEBOB to
housefly-head membranes. The screening efforts led to the isolation of
pyrazoloquinazolinedione  derivatives, = PF1198A  (alantrypinone) and PF1198B
(serantrypinone), from a culture of Aspergillus terreus and a dihydroisocoumarin derivative,
PF1223, from a culture of Neosartorya quadricincta. PF1198A and -B had ICso values of 0.34
and 2.1 uM in the housefly GABA receptor, respectively. These compounds were ca. 47- to
61-fold selective for the housefly versus rat GABA receptors. Both compounds showed
insecticidal activity against Myzus persicae in the range of 100-500 ppm. On the other hand,
PF1223 inhibited [SHIEBOB binding by 65% at 2.2 uM.

3) Quassinoids and Bicyclophosphorothionates: Possible GABA Receptor Antagonists in
Nematodes

Fourteen known GABA receptor antagonists were first screened for the effectiveness of their nematocidal
activity against the nematode Diplogastridae. As a result, 3-isopropyl-substituted bicyclophosphorothionates
(BPTs) were found to have high nematocidal activities, and 4-cyclohexyl-3-isopropyl-BPT (SF-14) and
4-(2-propenyl)-3-isopropyl-BPT were the two most potent analogues; these compounds are equipotent to
samaderine B and more potent than the anthelmintic abamectin. Samaderine B- and SF-14-resistant strains
of nematodes, selected by challenge with each compound, showed cross—esistance to SF-14 and samaderine
B, respectively. SF-14 (10 uM) reduced [’H]SF-14 binding to nematode membranes by 30.4%. Samaderine
B (10 uM) resulted in a similar level of the inhibition, but had neither additive nor synergistic effects on the
SF-14 inhibition of [’H]SF-14 binding. These findings suggest that samaderine B shares a common binding
site with the GABA receptor antagonist SF-14 in Diplogastridae. The CoMFA results of quassinoids and
BPTs supported this conclusion.
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