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Abstract. A potent modulator of the Maxi-K channel, isolated from Arthrinium phaeospermum, has been
determined to be a carotane sesquiterpene by spectroscopic means. X-ray crystallographic studies demonstrated this
compound as being identical to CAF-603, previously discovered as an antifungal agent.

The large conductance, calcium-activated potassium (Maxi-K) channel is a member of a large family of
proteins present in neuronal and smooth muscle tissue.! Elevation of intracellular calcium is required for
neurotransmitter release and smooth muscle contraction. Agonists of Maxi-K may therefore be useful in
treatment of neurological disorders such as neural ischemia and airway smooth muscle disorders such as
asthma.? In contrast, inhibitors of this channel might be potentiators of neurotransmitter release. The channel
can be potently blocked by scorpion venom peptides, such as charybdotoxin (ChTX), and its physiological role
can be evaluated with modulators of ChTX binding.34

Natural products screening of fermentation extracts using [!125]] ChTX binding to Maxi-K channels in
bovine aortic sarcolemmal membrane vesicles has previously led to the discovery of a Maxi-K agonist,
maxikdiol, isolated from an unidentified coelomycete.5 The methylethyl ketone extract of Arthrinium
phaeospermum, MF 5629, gave a positive response in the ChTX binding assay.6 Bio-assay guided purification
and spectroscopic studies led to the identification of 1 (CAF603) as the active component.

Figure 1. ORTEP drawing of 1.

Maxikdiol

The dried extract of A. phaeospermum was solublized in ethyl acetate/methylene chloride mixture
(1:1). Sequential chromatography of the soluble portion over silica gel, Sephadex® LH-20, a second silica gel
step and finally reverse phase preparative HPLC yielded 1 (50 mg from 2.5 L) as a white powder,
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1H and 13C NMR spectral data (CDCls), [0]p -22.5°(C=0.55, MeOH) and mass spectrometric results
(HR- EIMS, M+238, C15H3602) of 1 were almost identical with the data reported for CAF-603, isolated by
Wanatabe et.al. from Trichoderma virens (Gliocladium virens, IFO 9166).7-8 A number of deviations in the
NMR spectra from the reported values were observed: C-3 and C-4 hydroxyls at §2.08 and at 82.42 respectively
were not observed; carbon signals reported at 884.8 (C-4) and §139.5 (C-8) differ by 0.4 ppm; H-3 of the
monoacetate (2) was observed at 85.0 ppm as opposed to 34.0 ppm described by Wanatabe et.al. This prompted
us to verify the structure by X-ray crystallography.

Compound 1 was crystallized from hexane as needles; X-ray studies confirmed the structure as proposed
by Wanatabe et. al. and show both hydroxyls and the methyl group at C-1 to be on the same side of the 5-
membered ring (Figure 1.). The atomic coordinates for the structure have been deposited with the Cambridge
Crystallographic Data Centre. The absolute configuration could not determined without a heavy atom.

T. virens (ATCC 9645 = IFO 9166, IFO 6355) was fermented in several media.® This culture produced
a compound which co-chromatographed with 1 . Furthermore, the compound isolated from ATCC 9645 had
identical H and 13C NMR to that of 1. Therefore, the inconsistencies noted above in the 1H and 13C NMR
may be due to either typographical errors or concentration effects.

The concentration of 1 needed to produce 50% inhibition of [!125]JChTX binding in aortic sarcolemmal
membranes was 200 nM. Maximal inhibition observed was 90%. Compound 1 had no effect on [125TJChTX
binding to voltage-dependent K+ channels in rat brain synaptic plasma membranes.!0 Partial inhibition of
[1251]ChTX in smooth muscle membranes is an indicator that 1 is an allosteric modulator of toxin binding;
suggesting that the MAXI-K channel, like other ion channels, is a multi-drug receptor. The biological profile of
1 is similar to that of maxikdiol (ICsg 1uM).5 The functional activity of CAF-603 and other novel CAF-603

like sesquiterpenoids will be reported on elsewhere.!!
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