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A model study for the total synthesis of australifungin was
performed. Olefinic aldehyde was successfully converted to the
target molecule having both o-diketone and B-ketoaldehyde
moieties.

Australifungin (1), a potent antifungal agent, inhibits
sphingolipid synthesis at the sphinganine N-acyltransferase.l In
contrast to other inhibitors, 1 is structurally unique and is the first
nonsphingosine-based inhibitor of sphingolipid biosynthesis.
Australifungin contains a unique combination of a-diketone and
B-ketoaldehyde moieties. Related australifunginol (2), which
has a B-ketoalcohol instead of a B-ketoaldehyde moiety at C4,
was considerably less active in biological assays. Interested in
its intriguing structure and biological activity, we have been
investigating the total synthesis of australifungin. We herein
describe the synthesis of model compound 3 having both -
diketone and B-ketoaldehyde moieties. The present approach
would be applicable to the total synthesis of australifungin.

Olefinic aldehyde 4, which could be prepared by an intra-
molecular Diels-Alder reaction, was considered to be a key
intermediate for 3. We expected that the formyl group in 4

might be transformed into the B-ketoaldehyde moiety through an
o,B-acetylenic ketone derivative (vide post) and that an endo
double bond could be oxidized to the a-diketone moiety through
a 1,2-diol.

Scheme 1.

Preparation of the trans-decalin 4 is shown in Scheme 2.
Thus, dienol 52 was converted to trienoate 63 by PCC oxidation
followed by Wittig reaction. Reduction of 6 with Dibal-H and
MnQO; oxidation of the resulting allylic alcohol afforded trienal 7
in good yield. As anticipated, treatment of 7 with EtAICI (1.3
eq) in CH2Cl; effected an intramolecular Diels-Alder reaction
with high endo-selectivity to give the trans-fused derivative4 To
our surprise, the major product in the present reaction was not

aldehyde 4, but the reduced alcohol 8 (54% yield). The alcohol
8 might probably be formed by Et;AlCl-mediated Meerwein-
Ponndorf-Verley-like reduction of the initially formed aldehyde
4.5 Oxidation of 8 with n-Pr4NRuOy4 (TPAP) and NMO
provided the aldehyde 4 in 98% yield.6
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a; (1) PCC, MS-3A, CH,Cl,, (2) Ph3P=C(Mc)CO,;Me, CH;Cl,,
58%. b; (1) Dibal-H, CH,Cl,, -50 °C, (2) MnO,, CH;Cl,, 88%. ¢;
EpAICI, CHCly, 0 °C, 54%. d; TPAP, NMO, MS-4A, CH,Cl,,
98%.

Scheme 2.

Having established the decalin skeleton, we next examined
construction of the a-diketone and B-ketoaldehyde moieties. For
this purpose, we employed a conjugate addition of methanol to
the activated alkyne.” Addition of lithium trimethylsilylacetylide
to 4 and oxidation of the resulting 9 (diastereomeric mixture, ca.
5:1) gave a,B-acetylenic ketone 10 (Scheme 3). Reaction of 10
with methanol in the presence of K2CO3 proceeded smoothly,
giving B,B-dimethoxy ketone 11 in 96% yield.28 Formation of
the a-diketone moiety was achieved in two steps. Thus,
dihydroxylation of 11 with OsO4 gave a diol in 91% yield along
with 9% of its stereoisomer. These diols 12 were separately
subjected to a Swern oxidation? to give a-diketone 13 in 81%
and 75% yields from the major and minor isomers, respectively.
The TH NMR spectrum of 13 showed signals attributable to the
enolic OH (8 6.27, s) and the vinylic Me (8 1.74, s), which
indicates that 13 exists as the requisite enolized form. Finally,
careful acid hydrolysis of the dimethyl acetal in 13 with 3 M
aqueous HCI and THF (1:1) provided the target compound 3 in
84% yield.10 Synthetic 3, similarly to 1, has the enolized B-
ketoaldehyde stabilized through internal H-bonding in the cis
orientation as indicated by the small coupling constant (4.6
Hz).1®  Formation of the diacetate derivative 14 from 3
unambiguously confirmed the presence of two enolic hydroxyls.
In contrast to 3, the diacetate 14 is enolized in the sterically
favored trans configuration (/ = 12.1 Hz) preferentially.
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a; HCCSiMes, n-BuLi, THF, -78 °C, 80%. b; TPAP, NMO, MS-

4A, 86%. c; K;CO3, McOH, 96%. d; 0sO4, TMNO, ag. acetone, 7
the major 91%, the minor 9%. e; DMSO, TFAA, Ey3N, -50 °C,

81% from the major, 75% from the minor. f: 3M HCI, THF, 3 h,

84%. g; Acy0, pyridine, quant.

Scheme 3.

In conclusion, we were able to develop a method for
construction of the a-diketone and B-ketoaldehyde moieties of 1. 9
Further work on the total synthesis of 1 by the present strategy is
now in progress and will be reported in due course.11 10
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