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SYNTHESIS OF (:)-FLUSTRAMINE B, A MARINE ALKALOID
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6—Bromo—Nb—methoxycarbonyltryptamine (7) was prepared from
5-nitropyrroloindole (&3) by a series of reactions: reduction,
bromination, deamination, and ring opening. Prenylation of‘z with
an excess dimethylallyl bromide gave the 3a,8-diprenylpyrroloindole
gg). Hydrolysis of 8 followed by methylation with MeI~K2C03—acetone
provided (+)-flustramine B.
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In recent years many brominated indole derivatives have been isolated
from marine animals.l) Among them flustraminesz)(flustramine B (1),
flustramine A (23), flustraminol B (2b) and others) isolated from Flustra
foliacea (Bryozoa) have basic character and are known as marine alkaloids.
These alkaloids are 6-bromopyrroloindole derivatives having one or two isoprene
units at the 8- and/ or 3a-positions. We describe here the first synthesis of

(+)-flustramine B (1) from tryptamine.
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To synthesize these flustramines, 6-bromotryptamine is the crucial
intermediate. As no convenient method to introduce a bromine atom directly
to the 6-position of tryptamine is available at present, we have chosen as the
starting material S5-nitropyrroloindole (&3), which is readily obtained from
Nb—methoxycarbonyltryptamine gg) via the corresponding cyclic tautomer.3)
The bromination of the 5-amino derivative (29) obtained by the catalytic
reduction of &3 with NBS in dimethylformamide gave S5-amino-6-bromo derivzgive

gz)S) in 27% yield. The deamination of 5 with an excess of isocamylnitrite
°C,7)

in tetrahydrofuran gave the 6-bromo derivative (g), mp 149.5-150.5 in
60% yield from 4a without purification of the intermediates (%B, and‘g). The
structure of é was confirmed by its spectral data,8) in particular, the

position of the bromine atom was established by the NMR signal of the 7-proton
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which appeared as a fine doublet at 8.27 ppm. Ring opening of 6 with 10%
sulfuric acid-methanol at room temperature provided 6-bromotryptamine (7) mp
143-144 .5°C, 7,9) in excellent yleld Thus a convenient method for the prep-
aration of 6-bromotryptamine from tryptamine was established.

Prenylation of 7 with an excess (10 equivalents) of dimethylallyl bromide

in acetate buffer (pH 2.7)10
11)

at room temperature gave the diprenylated

pyrroloindole (8) in 71% yield as an o0il. In contrast to the prenylation
of 3, in which 5 equivalents of dimethylallyl bromide were used to obtain 10a
in 75% yield, 12) the prenylation of 7 afforded 8 in poor yield, showing the

effect of the 6-bromine atom on the enamine character of the indole ring. The

LiAlH, reduction of 8 in boiling dioxane gave the debrominated flustramine B

13)

(lgp) in excellent yield, but not 1. Hydrolysis of'g with boiling 10%
NaOH-EtOH for 100 h gave’g in 39% yield. Methylation of 2'with CHBI (1.0 eq)-

K2C03-acetone at room temperature successfully gave (+)-flustramine B (2) in
18% yield along with recovered S in 57% yield. The spectral data [NMR IR(in
CHClB), UVJ of the synthetic sample were interchangeable with those of the

natural product.
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