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ABSTRACT
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debromoflustramine B

The hexahydropyrrolo[2,3-b]indoline skeleton is readily accessed by the zinc triflate-mediated alkylation of tryptamine derivatives. The methodology
was employed in a three-step total synthesis of debromoflustramine B.

The hexahydropyrrolo[2,B]indoline ring system is present
in numerous alkaloid natural products. Biogenetically, it can
be perceived to arise via electrophilic attack on a tryptophan
or tryptamine unit at the indole C-3 position, followed by
capture of the resulting C-2 iminium ion by the side-chain

nitrogen. Although this retrosynthetic disconnection has been Nech, NeH,
. . L . . . N H N H

realized in the laboratory, beginning with Hoshino’s pioneer- R H

ing approachto physostigmine, it is highly sensitive to the >=/

nature of the electrophile and the indole substrate. Yields R=Br, flustramine E debromoflustramine B

are often poor, and many total syntheses have adopted less R = H, debromofiustramine E

direct nonbiomimetic solutions for the construction of this R

skeleton. . . . R = CH,OH, pseudophyraminol
A subset of the hexahydropyrrolo[2t$indoline alkaloids 1 R = CHO, PS 256

feature a prenyl group as the electrophile. The simplest WS CHs R = COMe, PS 286A

examples are the flustramines isolated from the marine H

byrozoanFlustra foliacea, as exemplifiécby flustramines Figure 1. Examples of flustramines and pseudophyrnamines.
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raised in captivityPseudophyrnérogs are a rich source of
related alkaloids, the pseudophyrnamifesually with an Scheme P
oxidized prenyl group and lacking aromatic halogenation,
as in pseudophyrnaminol. Unlike most dendrobatid alkaloids

that are sequestered from the diet, the pseudophyrnamines ©j§\/ _— @EC
appear to be biosynthesized by the amphibian itself.

The scarcity of flustramines and pseudophyrnamines from

natural sources, coupled with diverse biological activities
such as muscle relaxant properifgsand antimicrobigF and
H H

cytotoxic" effects, has led to continued interest in total O + ¥°
synthesis of these alkaloids via either biomimetior Oet N H Okt
nonbiomimeti€ approaches. Recently, we reporteithe >_) 3
regioselective C-3 alkylation of indoles promoted by zinc

triflate under mild conditions. Here, we demonstrate the

potential of this methodology for hexahydropyrrolo[2B-

indoline synthesis, as illustrated by a facile route to debro- ii
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moflustramine B. ’
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Our synthesis began with tryptamine, which was converted >_>
to the knowH ethyl carbamaté (Scheme 1). The carbamate
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function, the carbamate serves as a latent methyl group uporgquiv), i-Pr.NEt (2.2 equiv), toluene, rt, 3 h; 70%.
reduction. Pleasingly, subjection @fto our zinc triflate-
mediated prenylation conditions gave 42% of the desired
hexahydropyrro|0[2,3)]indo|ine 2, accompanied byasma” forward transformation is rendered nontrivial by the
amount (~10%) of the dialkylated produ8t documentetdt acid and base sensitivity of compounds such
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as it intersects the Mitchell rouféMeanwhile, the isolation ~ (Scheme 2). This gave a nearly quantitative yield of
of 3 attracted us to the possibility of driving the reaction
toward this product. Using an excess (4 equiv) of prenyl
bromide afforded3 in 70% yield. Scheme 2
For completion of the total synthesis, the carbamate needed
to be reduced to a methyl group. This seemingly straight-
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B is the shortest yet (three steps from tryptamine, 57% Acknowledgment. Gan Hup Tan thanks the Singapore
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300 mg of debromoflustramine B). We are presently explor-
ing the zinc triflate methodology for accessing more complex
alkaloids as well as the parallel synthesis of hexahydro-
pyrrolo[2,3-bJindolines by varying the indole, the nitrogen

substituent, and the alkylating agent. In addition, we are
investigating asymmetric variants of the cyclization. OL034516+
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