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Summary: Aurovertin B, a metabolite of Calcarisporium arbuscula, has been synthesized start-

ing from D-glucose, in connection with which, its absolute configuration has been unam-
biguously determined.

In connection with citreoviridin, citreoviridinol and related mycotoxins,] we herein
describe a total synthesis of aurovertin B gl),z a potent inhibitor of ATP-synthesis and ATP-
hydrolysis catalyzed by mitochondrial enzyme system, starting from D-glucose. In addition,
the absolute configuration of aurovertin B has been unambiguously established as 1.

The known diketal QE),3 which was derived from D-glucose, was readily converted into
the corresponding monoketal Q§)4 in 5 steps [1) BnBr - NaH in DMF (0 °C - room temp., 1.5 h),
2) 1% ag.H,S04 in MeOH (room temp., 2 days), 3) MsCl - pyridine in CH,C1, (0 °C - room temp.,
6 h), 4) Nal in MeCOEt (refluxing temp., 18 h), 5) Hy/10% Pd-C in MeOH (room temp., 18 h}),

90% overall yield from 2]. This ketal Qg) was further converted into an «,@-unsaturated
ester Qﬂ),4 in 4 steps [1) 80% aq.AcOH (80 °C, 20 h), 2) NalO4 (1.5 equiv.) in MeOH - H,0
(1 : 1) (room temp., 1 h), 3) Ph3P=C(Me)C00Me in benzene (refluxing temp., 20 h), 4) K2C03
(1 equiv.) in MeOH (room temp., 30 min), 81% overall yield from EJ, which was treated with
CHZ(OMe)2 - P205 in CHC14 (room temp., 1 h) and then with diisobutylaluminium hydride (4.5
equiv.) in THF (-78 °C, 1.5 h) to afford an allyl alcohol {2),4’5 in 93% yield. On
treatment with m-chloroperbenzoic acid (1.2 equiv.) in CHyC1, (-35 - -20 °C, 25 h), 5 was
stereose1ect1‘ve1y6 converted into a desired epoxide (Q),4 in 90% yield, which was further
subjected to Swern oxidation [(COC])2 (1.5 equiv.) - DMSO (3.0 equiv.) - EtsN (5 equiv.) in
CH,CT, (-50 °C, 15 min)] followed by Wittig reaction [Ph3P=CHC00Et in benzene (room temp.,
2 h}] to afford an {,f-unsaturated ester QZ),4 in 93% yield. Then, stereospecific cyclization
of’z was carried out using CF3COOH in CHC]3 (room temp., 10 min) to give rise to a desired
tetrahydrofuran g§)4 in 94% yield.

In the next step, a 2,6-dioxabicyclo[3.2.1]octane Qg) accommodated in the structure of
aurovertin B {l) was synthesized in regio- and stereospecific manner, as follows.

The tetrahydrofuran €§) so far obtained was readily converted into an allyl alcohol
(]_g)4 in 4 steps [1) DIBAL-H in THF (-78 °C, 1 h), 2) Trityl chloride - pyridine in CH,C1,
(room temp., 22 h), 3) Ac,0 in pyridine (room temp., 2.5 h), 4) p-TsOH in MeOH (room temp.,

1 h), 87% overall yield from 8]. On treatment of 10 with m-chloroperbenzoic acid (1.2 equiv.)
in CHyC1, (0 °C - room temp., 1 day), an undesired epoxide(ll)4’7 was obtained in 91% yield.
As expected, however, epoxidation of 10 was carried out under Sharpless condition [Ti(OPr‘)4
(1.4 equiv.) - D-(-)-DET (1.4 equiv.) ~ TBHP {3.3 equiv.) in CH2C12 (-20 °c, 12 h)]8 to afford

3643



3644

OH
BnQO:---
'.". (o) "‘-./\
7 2
BnO-.. OAC

BnQO-..

HO---

Ph3P\\ X 0

12

13

a desired epoxide (12)4’7 in 99% yield. Furthermore, this epoxide (13) was subjected to
catalytic hydrogena;;on [Hz/Pd black in MeOH (room temp., 30 min)] followed successively by
Swern oxidation [(COC1)2 (1.5 equiv.) - DMSO (3.0 equiv.) - EtgN (5.0 equiv.) in CH,CT,
(~50 °C, 15 min)], Wittig reaction [Ph3P=CHCHO in benzene (room temp., 1.5 h)] giving an

o -@-unsaturated aldehyde (lé),4 and then stereospecific cyclization using camphorsulfonic
acid in CH2C12 (room temp., 3 h) to afford a desired 2,6-dioxabicyclo[3.2.1]octane Qg),4 in
50% overall yield from 12;
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Finally, when treated with a triphenylphosphorane (13)9 in THF (0 °C - refluxing temp.,
45 h),'0 the o ,g-unsaturated aldehyde (9) was successfully converted into the corresponding
condensation product, in 22% yield, wﬁ?;h was identical with natural aurovertin B Ql) in all
respects of spectral data.! Particularly, the optical rotation of the synthetic sample
(LL]E7 -57.9° (¢ 0.125, EtOH)) is in a good agreement with that of natural aurovertin B Q~)
([«]p0 -50.6° (EtOH)), indicating that the absolute configuration of aurovertin B is the
same as that of citreoviridin which has been already synthesized from D-g]ucose.9
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