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ALTERNATIVE TOTAL SYNTHESIS OF ELAECCARPUS ALKALOIDSJr

Hirotaka Otomasu, Noriyuki Takatsu, Toshio Honda, and Tetsuji Kame‘aamiJr

Hoshi College of Pharmacy, Ebara 2-4-41, Shinagawa-ku, Tokyo 142, Japan

Abstract An alternative synthesis of Elaeccarpus alkaloids using 1,3-

dipolar cycloaddition of A'-pyrrolin-1-oxide with the enone to give the isoxa-

zolidine as a key intermediate is described.
Recently we have published!™® the stereoselect‘ive synthesis of carbapenem antibiotics, thienamyecin and
its derivatives, by the application of 1,3-dipolar cycloaddition of nitrile oxides with crotonic ester as
a key reaction. As an extension of our work on this cycloaddition reaction, we have investigated an
alternative synthesis of Elaeocarpus alkaloids, such as elacokanine A (1), B (2}, and C (3), isolated by
Johns et al." from the leaves of Elaeocarpus species. These alkaloids are known to possess a characteristic
trans-indolizidine ring system, and several synthetic methods for them have been reported®™'? to date,
Our synthesis of Elacocarpus alkaloids began with the preparation of an isoxazolidine as a key inter-
mediate which was obtained by 1,3-dipolar cycloaddition of a nitrone with an enone{ :
Thus, the requisite enone (8) was prepared as follows. 3-Butyn-1-ol (4) was converted into its tetra-
hydropyranyl ether (THP) (5), whose alkylation with n-butyraldehyde in the presence of n-butyllithium

afforded the acetylenic alcohol (6) in 82% yield from 4. Reduction of (6) with lithium aluminium hydride

in tetrahydrofuran gave rise to trans-olefin (7), which was then oxidised with manganese dioxide to
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furnish the trans-enone (8) in 50 % yield from (6). 1,3-Dipolar cycloaddition of (8) with Al-pyrrolin-1-
oxide (9) was carried out in refluxing chloroform to yield the stereoisomeriec mixtures of adducts (10)
in 88 % yield. After the deprotection of tetrahydropyranyl ether of (10) with 10 % aqueous hydrochlo-
ric acid in tetrahydrofuran, the resulting primary alcchol (11) was converted to quaternary salts (12)
by mesylation, which without purification was treated with zine powder in 50 % aqueous acetic acid to
afford the g-hydroxy ketone {13) as a major product'“in 26 % yield from (10), The sterecchemical
agsignment was deduced from its spectral date!*and the formation of (13) suggested that the epimeri-
sation at the C4-position of (11) occurred during its conversion into (13).

Finally the g-hydroxy ketcne (13) was oxidised to the diketone (14F° whose structure was unambiguous-
ly supported by its spectral data **% Since the convertion of (14) to elaeckanine C has already been
reported®, this synthesis constitutes a formal synthesis of elaeokanine C.

Furthermore, 1,3-dipolar cycloaddition of the cis-enone with A-pyrrolin-1-oxide is under investigation.
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