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AN ENANTIOSELECTIVE ACCESS TO THE (-)-TUBOTAIWINE SKELETON
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Summary: An efficient induction of chirality is obtained when using o-phenylethylamine
as a chiral starting material to produce in few steps the skeleton of anilinoacrylic indole alkaloids. Ring
enlargement is described to produce the complete five-ring system of tubotaiwine(®).

In a preceeding communication(3) we have described an enantioselective route to the
skeleton of the Strychnos alkaloids which starts from L-tryptophan to yield the (+)-series of the
anilinoacrylate alkaloids. The (-)-series (strychnine configuration) is, in principle, attainable by this route
but at a three-fold cost because of the relative unavailability of D-tryptophan. In this article we wish to

describe a more flexible route to both series which also features a shortcut in the removal of the chirality
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The chiral tryptamine ] ([o]p(CHCl3, C=1) = +63°), prepared from d-o.-phenylethylamine and
either tryptophyl bromide or methylindole-3-acetate followed by LiAlH4 reduction, leads to a mixture
(55:45) of diastereoisomers 2a(4) and 2b(5) when submitted to the previously reported procedure (3.6),
When this crude mixture is treated with butyraldehyde at refluxing toluene, a single anilinoacrylate 3D s
obtained ([¢]lp(CHCl3, C=1) = -187°). This presents two advantages over the tryptophan route (3) : better
diastereoselectivity and shortened reaction time (12 hours vs 3 days). To fully establish the absolute and
relative configurations of the four newly created asymmetric centers, 3 was transformed into lactam -)-4®
([]p(CHCI3, C=0.5) = -566°). This compound is the enantiomer of the lactam (+)-4 ([a]p(CHCI3, C=1)
= + 573°), obtained from L—tryptophan(3). Absolute configuration of (-)-4 is the one depicted in scheme 1.
Although the chiral auxiliary is lost during the hydrogenation step, its low cost renders this route acceptable.
In an effort to understand the mechanism of the transformation of 2 to 3, 2a and 2b were separated,
debenzylated to (+)-8 and (-)-3 which were both separately treated with butyraldehyde. In each case
racemic lactam (+,-)-4 is obtained, which proves the existence of an achiral intermediate such as 6 which
we have postulated earlier(9). In the “phenylethylamine” case, the intermediate would be Z (see scheme 2).
Although it is difficult to rationalize the high asymmetric induction, analoguous transfer of chirality has been

observed by Kuehne in experiments leading to the Aspidosperma series(10),
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In a first series of experiments, expansion of ring E of 4 was brought about by
phenylmethylsulfoxide anion addition followed by Pummerer-type rearrangement{11) (see scheme 3). This

sequence led to alcohol 11 in a disappointingly poor overall yield. As an alternative it was found that
CH3Li addition led to ketone 9 ([]p(CHCI3, C=0.5) = -476°) (73% yield) which was converted to amide

m(lZ) ([¢]p(CHCl3, C=0.5) = -124°) by selenium dioxide oxidation. This last step is similar to the one
used by Woodward in his strychnine synthesis(12). Ketone 10 was converted into 11(14) (NaBHy, 91%

yield) thus proving the structure of the Pummerer rearrangement product.
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The pentacyclic (-)-10 is obtained in 6 steps and ca. 35% overall yield from optically active
tryptamine 1. Work is in progress to elaborate this intermediate into natural products of the tubotaiwine
series(2) and to extend the scope of the Diels-Alder reaction to desethyl analogues which would ultimately
lead to the akuammicine-strychnine series(13). Enantiomeric flexibility of this approach is made possible by

the availability of both forms of «-phenylethylamine.
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