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A concise synthesis of indolic enamides coscinamide A, coscinamide B, and the brominated tryptamine
derivative igzamide is described. Both E- and Z-isomers of these natural compounds were obtained dur-
ing the thermally assisted dehydration reaction and were tested for antitumor activity. Coscinamide B
was found to possess antitumor activity against DU145 with an IC50 of 7.6 lg/mL.

� 2009 Elsevier Ltd. All rights reserved.
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The 3-substituted indolic enamide moiety is found in a myriad
of marine compounds isolated over the past 20 years. Both E- and
Z-indolic enamides are found in nature. Representative examples
of the former include coscinamides A, B, and C,1 chondriamides A
and B,2 aspergillamide B,3 while others such as igzamide4, terpep-
tin,5 aspergillamide A3, and halocyamines A and B6 comprise the
latter. Coscinamides A and B were isolated from the marine
sponge, Coscinoderma sp. and show partial cytoprotection against
HIV in the NCI assay.1 Igzamide was isolated from another marine
sponge, Plocamissa igzo and displays weak cytotoxicity against the
L1210 murine leukemia cell line.4 Several methods for construction
of these and other indolic enamides have been recently reported.7–

12 All methods require the use of protection either on the indole
ring or elsewhere. Herein, we report a concise synthesis of indolic
enamides coscinamide A, coscinamide B, and igzamide that is void
of protecting groups (Fig. 1).

The synthesis begins with the preparation and reduction of in-
dole-3-carbonyl nitrile 413 (Scheme 1). Depending on the mode of
reduction, either amino alcohol 5 or the amino ketone 614 can be
obtained in excellent yields. The use of LiAlH4

15 produces the ami-
no alcohol and hydrogenolysis affords the amino ketone. The direct
introduction of the 6-bromo substituent was achieved by bromin-
ation of oxotryptamine 6 using molecular bromine. This resulted in
a regioisomeric mixture of 5- and 6-brominated oxotryptamine
derivatives from which 7 was obtained in pure form after flash
chromatography.14 Reduction of 7 with NaBH4 provided amino
alcohol 8.16
ll rights reserved.
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Conversion of amino alcohols 5 and 8 to their corresponding
bis-3-indoleglyoxamides 9 and 1017 was achieved in good yields
with 3-indoleglyoxylyl chloride (Scheme 2). With these precursors
in hand, their transformation to E- and Z-indolic enamides under
thermal dehydration conditions was investigated.

Using xylene as the solvent, dehydration of hydroxyl amide 9
took place at 130 �C giving both E- and Z-isomers of coscinamide
B. From the crude reaction mixture, a 5:3 E:Z ratio of coscinamide
B (2) and its Z-isomer (11)18 was determined by NMR. Efforts to
optimize the Z-isomer by shortening the reaction time were unsuc-
cessful due to incomplete reaction. The combined yield for both
isomers after chromatography was 69% in addition to 5% of recov-
ered starting amide 9 (Scheme 3).

When (Z)-coscinamide B was maintained in DMSO-d6 at 45 �C
for 2 d, 80% of the Z-isomer was converted to the natural E-config-
uration. This observation prompted us to investigate the use of a
polar aprotic solvent for the dehydration in order to obtain a higher
E/Z ratio. When hydroxyl amide 9 was heated at 130 �C in DMF, a
5:1 E:Z ratio of 2 and 11 was obtained in a combined yield of 90%.
1 R = Br coscinamide A
2 R = H coscinamide B

3 igzamide

Figure 1. Structure of coscinamides A and B and igzamide.
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Similar results were seen with 10. The thermally assisted dehy-
dration of 10 in xylene yielded coscinamide A (1) along with its Z-
isomer 1219 (Scheme 3) in a 5:3 ratio, respectively. The combined
yield for both isomers after chromatography is approximately 70%.
The corresponding reaction in DMF also provided similar results to
that previously seen with coscinamide B. The E:Z ratio was approx-
imately 5:1. These results indicate better selectivity for E-indolic
enamides in DMF while the amount of Z-enamide isomers can be
increased using a non-polar solvent such as xylene.

Based on the above observation, the synthesis of the Z-indolic
enamide, igzamide was pursued (Scheme 4). Treatment of 8 and
methyl chlorooxoacetate with Et3N in THF produced amide 1320

in 76% yield. Heating this compound in xylene at 130 �C yielded
a separable mixture of Z and E enamides of 14 in a 3:2 ratio, respec-
tively. Quantitative transformation of purified intermediate 1421 to
igzamide was achieved with saturated ammonia methanol.7,22

Derivatives 9–14 and natural products 1–3 were evaluated for
cytotoxicity (MTS assay) against DU145, a human prostate cancer
cell line. Only coscinamide B (2) was found to possess in vitro anti-
tumor activity with an IC50 of 7.6 lg/mL. Igzamide (3), which was
reported active against L1210 murine leukemia cell line, was inac-
tive against DU145 at 9.2 lg/mL.

In conclusion, a concise synthesis of coscinamides A and B, and
igzamide has been accomplished from readily available starting
materials. Noteworthy is the absence of protecting groups which
simplifies the procedure. Further application of this methodology
to the synthesis of related indolic enamides and evaluation of their
biological properties are in progress.
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21. Compound 14: IR (KBr) mmax 3303, 1751, 1697, 1533, 1285 cm�1; 1H NMR

(acetone-d6, 300 MHz) d 10.74 (br s, 1H), 9.20 (d, J = 11.9 Hz, 1H), 7.70 (d,
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