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A TOTAL SYNTHESIS OF d,1-SPORIDESMIN B
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We have recently reported a formal total synt:hesis1 of sporidesmin A2‘£, a toxie

major metabolite of Pithomyces chartarum, which causes the serious disease in sheep, known as

"facial eczema" in New Zealand. In this communication we wish to describe a total synthesis
of d,l-sporidesmin Bz 3; one of toxic minor metabolites of Pithomyces, starting from the

acetate 231, an intermediate in the sporidesmin A synthesis.

The acetate 23 was reduced to the methylene derivative f? (mp 206-8°C; yield 90 X)
by sodium cyanoborohydride (excess) in acetic acid at room temperaturea. Oxidation of :Lby
benzoyl petoxide5 (excess) in dimethoxyethane containing a small amount of 4,4'-thiobis(6-t-
butyl—3—methylphenol)6 at 90°C for 2 hr yielded a mixture of the benzoates 23 (mp 232-4°C;
yield 20 %) and E? (mp 136-140°C; yield < 1.5 Z). The benzoateiszas identical (nmrg, ir, ms,

and tlc) with the authentic sample, derived from natural sporidesmin Blo

2 in three steps [
~
(i) sodium borohydride in methanol at 0°C, (11) anisaldehyde and boron trifluoride etherate

in methylene chloride at 0°C, and (iii) benzoyl chloride in pyridine at 0°C}.
A mechanism of the oxidative cyclization (i.e.,‘s-bsp was not studied extensively,

but an ionic rather than radical fission of the oxidant is obviously important from the

following observations; namely, (i) the oxidation proceeds in a similar velocity either in the
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presence or in the absence of the radical scavenger, and (ii) the oxidation takes place at
0°C in methyelene chloride containing a small amount of hydrogen chloride or trifluoroacetic
acid. A stereochemical course of the oxidative cyclization could be understood as follows.
In the unnatural configuration (see Figure 2), the indole residue is parallel with the thio-
acetal residue, that causes steric compression. On the other hand such steric compression
is not present in the natural configuration (see Figure 1). When stereochemical situation

in the transition state of the oxidative cyclization is proposed to be close to that of the
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product 2 or 6, the process to the natural configuration would be more preferred than the

one to the unnatural configuration.
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Figure 1 Figure 2

Hydrolysis of benzoyl group in 2 by 1 N aq. KOH in THF - MeOH (2 : 1) at 0°C for 4
hr gave the alcohol z/ll (mp 145-150°C dec.; yield 80 Z). m—Chloroperbenzoic acid oxidation

of l in methylene chloride at 0°C, followed by treatment with boron trifluoride etherate (3 2)
1

in methylene chloride at 20°C for 4 hr afforded d,l-sporidesmin B £ 2 (needles from ether: mp
181-2°C dec.; yield 32 2). Synthetic substance was identified with natural sporidesmin B 2

by comparison of spectroscopic data (1:13, nmr, ms, and uv) and tlc behavior (silica gel).
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