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Abstract: The formal synthesis of ulcine-type (dasycarpidone, dasycarpidol, uleine, and 17-hydroxy-
16,17-dihydrouleine) and Strychnos alkaloids belonging to both the Sirychnan (tubifoline, tubifolidine,
and 19,20-dihydroakuammicine) and Aspidospennatan (tubotaiwine) skeletal types from 3-(2-
pyridyl)indoles is described.

The 3-(2-piperidyl)indole moiety is present in a large number of indole alkaloids belonging to different
skeletal types such as Strychnan, Aspidospermatan, and Plumeran, as well as in the alkaloids of the uleine
group.! In a previous work we have reported a simple, efficient, and general method for the synthesis of 3-(2-
pyridyl)indolesZ based on the palladium(0)-catalyzed cross-coupling of 1-(tert-butyldimethylsilyl)-3-
indolylzinc chloride (1) with 2-halopyridines.3 For instance, heteroarylation of 1 with a nearly equimolecular
mixture of 2-chloro-3-(and 5-)ethyl-4-methylpyridines, 2a and 2b respectively, followed by deprotection of
the indole nitrogen, afforded (88% overall yicld) the corresponding 3-(2-pyridyl}indoles 4a and 4b, which
could be easily separated by column chromatography.

We illustrate here the potential of this method for the synthesis of indole alkaloids. Thus, compound 4a
was converted to ester Sa in 59% overall yield through a four-step scquence consisting in the protection of the
indole nucleus as an N-benzenesulfonyl derivative, oxidation of the methyl substituent with SeO2 in pyridine,
deprotection of the indole nitrogen, and, linally, esterification with methanol. All attempts to directly oxidize
the methyl substituent of 4a, without protection of the indole ring, were unsuccessful. Similarly, the 5-ethyl
isomer 4b was converted to the ester 5b in 61% overall yield. Moreover, esters Sa and Sh were prepared in a
more straightforward manner by Pd(0)-catalyzed heteroarylation of the indolylzinc derivative 1 with a
mixture of methyl 2-chloro-3-(and 5-)cthylpyridinc-4-carboxylatcs4 3a and 3b, followed by desilylation with
a catalytic amount of p-TsOH in ethanol. In this manner, esters Sa and 5b were obtained in 85% yield as a 1:1
mixture and were easily separated by column chromatography.

Catalytic hydrogenation of pyridine Sb hydrochloride stercoselectively afforded the all-cis-piperidine
6b5 in 65% yield. A mixture of this piperidine and other stereoisomers had been previously cyclized® to
tetracycle 7b (and the corresponding C-4 epimer) and then converted? to the Strychnos alkaloids with the
Strychnan skeletal type, tubifoline, tubifolidine, and 19,20-dihydroakuammicine.
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Similarly, pyridine 5a hydrochloride was hydrogenated following the conditions reported by Kametani8
to stereoselectively give the all-cis-piperidine 6a% in 60% yicld. Alkaline hydrolysis of ester 6a followed by
cyclization of the resulting piperidine-4-carboxylic acid with PPA led to (:t)-nordasycarpidones-9 (7a) in 36%
yield. Taking into account previous correlations,8-10 this constitutes a formal total synthesis of the alkaloids
dasycarpidone, dasycarpidol, uleinc, and 17-hydroxy-16,17-dihydroulcine as well as a notable improvement
with regard to previous syntheses for the alkaloids of the uleine group.

Finally, LiAlH4 reduction of (f)-nordasycarpidone (7a) gave tetracycle 8, from which we have recently
reported the synthesis of tubotaiwine, L1 a Srrychnos alkaloid with the Aspidospermatan skeletal type.

In summary, from 3-(2-pyridyl)indolcs 4 and 5 we have reported formal total syntheses of alkaloids of
the uleine and Strychnos groups, the latier with either the Strychnan or Aspidospermatan skeletal types.
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