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SYNTHETIC STUDY ON VERRUCOSIDIN AND ITS ABSOLUTE CONFIGURATION

Shigeru Nishiyama, Yoshikazu Shizuri, Hideyuki Shigemori, and Shosuke Yamamura*
Department of Chemistry, Faculty of Science and Technology, Keioc University
Hiyoshi, Yokohama, Japan

Summary: The optically active £f,Y§-unsaturated aldehyde, a degradation product of verruco-
sidin, has been synthesized starting from D-glucose, in connection with which the absolute
configuration of verrucosidin has been elucidated. This aldehyde is regarded as a promising
synthetic intermediate of verrucosidin.

In connection with citreoviridin and citreoviridino],] we are interested in verrucosidin
(l),z a potent neurotoxin, which causes substained tremoring in experimental animals. In the
present paper, we wish to describe the synthesis of the Jp,f(—unsaturated aldehyde gg}
derived from verrucosidin, which is regarded as a promising synthetic intermediate of l)
starting from D-glucose. In connection with D-glucose, furthermore, we could determine the
absolute configuration of verrucosidin Ql), which remained unsettled.
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The known diol gg),3 which was derived from D-glucose, was treated with NalO, (1.1 equiw.)
in MeOH -~ Ho0 (1 : 1) (room temp., 1.2 h) and then directly reduced with NaBH, (1.2 equiv.)
to afford a hydroxy compound (324 in quantitative yield. This compound Qﬁ) was further
converted into a ketal {g),4 in 3 steps [1) CCly (4.5 equiv.) - Ph3P {3 equiv.)/pyridine under
argon (70 °C, 1.2 h); 2) Bu“3SnH (4 equiv.) - AIBN (cat.)/toluene under argon (80 °C, 7 h);
3) Hy - Pd black/MeOH (room temp., 3 days) (97% overall yield)]. The ketal QE) so far obtain-
ed was subjected to transketalization [p-TsOH (0.1 eguiv.)/acetone - benzyl alcohol (4 : 1) (re-
fluxing temp., 2.5 days)] giving rise to a desired ketal (§),4 in 95% yield, which was readily
converted into the corresponding Tactone QZ)4 in 2 steps [1) Hy - Pd black/MeQH (room temp.,

20 h); 2) PCC (3 equiv.) - Celite/CHyoCly (room temp., 1 day) (96% overall yield)]. Further-
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more, the compound (7) was subjected to methylation [MelLi (2 equiv.)/THF under argon (-78 °C,
8 h)] followed by Wf;%ig reaction [PhgP=CHCOOEt (2 equiv.)/CHCN in a sealed tube, under
argon (160 °C, 2 days)1® to afford a mixture of two products (Eg and §9), in 76% overall
yield (relative ratio: 8a/8b = 9/5).5

In the next step, the compound (§§) was treated with PhMgBr (6 equiv.) in THF under argon
(0 °C - room temp., 5 h) and then dehydrated with CsOH (0.8 equiv.) in benzene containing
Drierite under argon (refluxing temp., 6 h) to afford an olefin Qg),4 in 95% overall yield,
from which an ¢,@-unsaturated ester (lg)4s7 was stereoselectively produced in 3 steps [1) 04/
CHyCTo (-78 °C, 15 min) and 2) excess Me,S/CHyCTy (room temp., 1 h); 3) PhgP=C(Me)COOMe (2
equiv. )/benzene under argon (refluxing temp., 15 h) (90% overall yield)], This ester (lg) was
further stereoselectively converted into an 4B, Y§-unsaturated ester (']\1,)4 in 4 steps [1) DIBAL-
H (2.4 equiv.)/THF under argon (-78 °C - room temp., 2.5 h); 2) PCC (2 equiv.) - Celite/CH,Cl,
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under argon (room temp., 1 h); 3) Ph3P=C(Me)C00Me (2 equiv.)/benzene under argon (refluxing
temp., 7 h); 4) 80% aqueous AcOH (refluxing temp., 1 h) (75% overall yield)].

The ester so far obtained was oxidized with MeZSO (40 equiv.) and DCC (10 equiv.) in
benzene containing a few drops of pyridine and CF3COOH (room temp., 1 day) to afford a
mixture of two ketones (lg and l§)4 in 56 and 44% yields, respectively. However, the latter
was readily converted into lg in 92% yield on treatment with HgC]2 (1.6 equiv.) in MeCN -
H,0 (4:1) (70 *C, 5 h).  Thus, the total yield of 12 from 11 was 96%. The ketone (lg)
was reduced with NaBH, (4 equiv.) in THF under argon (-78 - -20 °C, 20 h) to give a trans
diol (l§)4 in 83% yield, 8 which was further converted into a desired epoxide (15)4 in 2 steps
(1) MsC1 (6 equiv.) - pyridine (12 equiv.) - DMAP (cat.)/CH2C12 under argon (room temp. ,

2 days (85% yield); 2) NaOMe (1.5 equiv.)/MeQH under argon (room temp., 2 h} (95% yield)].
Finally, this compound (15) was successfully converted into the corresponding aldehyde Qg)
in 2 steps [1) DIBAL-H (2.4 equiv.)/THF under argon (-78 - -50 °C, 4 h) (86% yield}; 2) PCC
(2 equiv.) - Ce]ite/CH2612 under argon (room temp., 20 min) (64% yield)]. The synthetic
sample as an oil [014 20 3 (m/z 236.1392(M"))] was identical with the degradation product
(2)2 of verrucosidin in all respects (IR, Ty NMR, and mass spectra). Particularly, the
opt1ca1 rotation of the synthetic sample (EL]28 -27.9° (c 0.46, MeOH)) is in a good agree-
ment with that of the aldehyde (2) derived from verrucosidin ([£J27 -23.5° {c 0.4, MeOH)),
indicating that the absolute configuration of verrucosidin Ql) is quite similar to that of
citreoviridin which has been already synthesized from D—g]ucose.1

Further synthetic study on verrucosidin Ql) is in progress starting from the promising
synthetic intermediate gg) which has been obtained in ca. 12% overall yield based on the
known compound ﬁé}-
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8. The cis diol (11) was also recovered in 16% yield, and so the desired trans isomer was
obtained from ll in almost quantitative yield.
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