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Summary: The structures of sclerosporin and its aldehydic congener, sclerosporal, have been
revised as 1 and 2, respectively, on the basis of detailed spectral analysis of sclerosporal

with 360 MHz 1H NMR and their total synthesis.

Sclerosporin, a sporogenic substance isolated from Sclerotinia fructicola, dramatically
induced the formation of asexual arthrospores in this fungal mycelium at a concentration of
1 ng/ml.1 In our previous study,2 the structures of sclerosporin and sclerosporal were
believed to possess a gaiane skeleton. Evidence for the gaiane skeleton was derived from
the close similarity in the mass spectra of the hydrocarbon, C15H28’ which was chemically
derivatized from sclerosporal through four steps of ultramicro-reactions, to those of authentic
stereoisomers of guaiane. Since the structures previously postulated were deduced from very
small amounts of sclerosporin (182 ug) and sclerosporal (194 ug) on the basis of the limited
experimental data, we continued synthetic investigation to confirm the proposed structures.
This work revealed that the mass spectrum of trans—guaiane3 was almost indistinguishable from
that of trans—cadinane4 (Fig. 1). Thus, our previous conclusion on the carbon skeleton based
solely on the mass spectral comparison required reinvestigation.

We wish now to present the correct structures of sclerosporin and sclerosporal as 1 and 2,
respectively, which were deduced by detailed spectral analysis of sclerosporal with 360 MHz

1H NMR. This has now been confirmed unambigously by the total synthesis of both compounds.
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1 2

In order to obtain enough sample for spectral analysis, the fungus was cultured repeated-
ly on agar media. From 5050 Petri dishes (101 liters) 3.8 mg of pure sclerosporal was isolat-

ed. The detailed 1H NMR analysis of sclerosporal with extensive spin-decoupling experiments,
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Fig. 1. Mass spectra of trans—guaiane and trans-cadinane

revealed the relationship of all twenty-two protons, as shown in Fig. 2. Namely, a downfield-
shifted vinyl proton at § 6.79 (1H, dd, J=4.9, 2.9 Hz), located at B-position of the o,B-unsat-
urated aldehyde, was coupled to methylene protons at § 2.29 (1H, dt, J=20.0, 4.9 Hz) and 2.07
(1H, ddd, J=20.0, 10.7, 2.9 Hz), respectively. These methylene protons were coupled to a
methine proton (Ha) at § 1.58 (1H, tt, J=10.7, 4.9 Hz), which was further coupled to a methine
proton (Hb) at § 1.98 (1H, dt, J=10.7, 4.9 Hz). Hb had two more adjacent protons at & 5.52
(vinyl H, broad s, W1/2=9 Hz) and at & 2.60 (Hc, broad d, J=12.0 Hz). Irradiation of this
vinyl proton sharpened a methyl signal at § 1.69 (3H, s), and that of Hc revealed that it was
coupled to methylene protons of He at § 1.35 (ddt, J=12.4, 12.0, 6.0 Hz) and Hd at & 2.1 (m).
Although all coupling constants of Hd could not be elucidated, its signal shape as well as
those of He indicated that they were coupled to adjacent methylene protons (& 1.85). An addi-
tion of Eu(fod)3 (reagent/substrate=0.3 molar ratio, CDC13) deshielded the Ha signal from §
1.58 to 1.94, under these conditions, Ha was shown to be further coupled to a doublet-septet
methine proton of an isopropyl group (two methyls at & 1.04 and 1.10 (each d, J=7.0 Hz)).S

The relative stereochemistry of Ha and Hb, and of Hb and He, was trans and cis, respectively,

from their J values, 10.7 and 4.9 Hz.
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The consecutive spin-decoupling experiments deduced two possible structures, 2 and 3, for
sclerosporal. The structure 2 to be more reasonable than 3 was obtained from GLC and spectral
comparison of cis-cadinane with the saturated hydrocarbon obtained by catalytic hydrogenation

of sclerosporene (C 4), another metabollc product of this fungus, already known to have the

same carbon skeletoisai sclerosporal Namely, the stereoisomeric mixture of cis-cadinane (5),
prepared from cis-ketonic compound (4) synthesized by Taber's method6 (Scheme 1), showed four
peaks in capillary GLC,7 whose retention times agreed well with those of the saturated hydro-
carbon, and the mass spectra of both compounds were also superimposable. The partial struct-
ure surrounding the aldehydic group was supported by the larger downfield-shifts of Hc, Hd and
He, upon addition of Eu(fod)s, compared with those of other protons in 2.
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In order to confirm the proposed structures of 2 and 1, both sclerosporal and sclerosporin
were synthesized, as shown in Scheme 2, from cis-ketone (4), whose relative stereochemistry
was established unambigously. 4 was reacted with an anion of methoxymethyl phenyl sulfide (
prepared with 1.05 equiv. n-butyllithium)8 to afford the 2:1 mixture of the epimeric alcohol
(g).g 6 was, without separation of the isomers, treated with thionyl chloride-pyridine, pro-

ducing the rearranged phenylthio aldehyde (Z)lo as a sole product. Oxidation of the sulfide
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(7) with sodium metaperiodate followed by elimination of sulfenic acid gave racemic sclerospo-
ral, whose 1H NMR (100 MHz) and mass spectra as well as GLC and TLC behavior were identical
with those of natural sclerosporal. Oxidation of sclerosporal with Jones reagent afforded
racemic sclerosporin, which was identical in a comparison of spectral (1H NMR and mass) data
and Rf values on TLC with those of natural sclerosporin. Thus, the structures of sclerosporin
and sclerosporal were established, except for the absolute stereochemistry. Synthetic sclero-
sporin induced the abundant production of asexual arthrospores at a concentration of 1 ug/ml
in the mycelium under non-sporulatable, light-grown conditions. Thus, the structure of sclero-
sporin was further supported by biological activity. The absolute stereochemistry of sclero-

sporin is now under investigation.
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