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IGZAMIDE, A METABOLITE OF THE MARINE SPONGE 
PLOCAMISSMA IGZO 

ERIC DUMDEI and RAYMOND J.  ANDERSEN,' 

DqwtmmtJ ofchis try  and Ocunograpby, U n k n i t y  ofBritisb Columbia, Vawmw, BC V6T 124, C a d  

m c r . - I g z a m i d e  [l], a new brominated tryptamine derivative, has been isolated 
from the northeastern Pacific sponge Pl&sa igzo. 

A number of metabolites that are for- 
mally derivatives of 6-bromotryptophan 
or 6-bromotryptamine have been iso- 
lated from marine sponges. Examples 
are the aplysinopsins (1-3), bromotop- 
sentin (4-6), and dragmacidon (71, 
which are all cytotoxic against murine 
leukemia L12 IO in vitro. As part of our 
ongoing studies of secondary metabo- 
lites from northeastem Pacific marine 
invertebrates (8), we have undertaken an 
investigation of the extract of the sponge 
Plocumissu igzo (de Laubenfels) (class De- 
mospongiae, order Poecilosclerida, fam- 
ily Plocamiidae) because it exhibited in 
vitro cytotoxicity against the L12 10 
murine leukemia cell line (9). An L 12 10 
cytotoxicity bioassay-guided fractiona- 
tion of the extract resulted in the isola- 
tion of igzamide [l], a new brominated 
tryptamine derivative containing an 
oxalis acid diamide functionality. 

Specimens of P. igzo were collected at 
a depth of 2 m at Anthony Island, B.C. 
and frozen on site. Freeze-dried sponge 
( 5 0 0  g) was extracted sequentially at 
room temperature with CH2C12 (700 
ml), EtOAc (700 ml), and MeOH (700 
ml). The EtOAc fraction was evaporated 
to dryness to give a viscous brown oil 
(1.7 g) that showed cytotoxic (L1210): 
ED50 5 pg/ml) activity. Chromato- 
graphic fractionation of the brown oil 
using a wide variety of normal phase, re- 

versed-phase, and gel permeation s u p  
ports consistently resulted in fractions 
that had lower biological potency than 
the crude EtOAc extract. The most 
cytotoxic fraction obtained from a 
Sephadex LH 20 chromatography of the 
crude EtOAc extract displayed 'H-nmr 
signals indicating that metabolites con- 
taining Qbromoindole residues were 
major components of the fraction. 
Further purification of this fraction 
by sequential application of Sephadex 

and reversed-phase hplc [H,O-MeOH 
(65:35)1 chromatographies yielded pure 
samples of igzamide 111 (8 mg) and 6- 
bromoindole-3-carboxaldehyde (2 mg) 
(IO). Neither of these metabolites was 
cytotoxic enough to account for the 
biological activity of the crude EtOAc 
extract or the Sephadex LH 20 fraction 
that they came from, although igzamide 
111 did show some very weak cytotoxic- 
ity (L12 10: ED50 19 pglml). Character- 
ization of the more potent cytotoxic 
agents in the P. igzo extracts has thus far 
proven to be elusive. 

Igzamide 111 was obtained as a yellow 
solid that gave a parent ion in the hreims 
at mlz 306.9961/308.9944, appropriate 
for a molecular formula ofC12H 1,-,N30& 
(AM +0.4/+0.7 mmu), requiring nine 
sites of unsaturation. Absorption bands 
at 3300, 1678, 1613, and 1536crn-lin 

LH 20 {E~OAC-M~OH-H~O (40: 10:4)] 
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the it spectrum ofigzamide were attributed 
to amide functionalities. The 'H-nmr 
spectrum of igzamide contained a series 
of deshielded resonances that spanned 
the chemical shift region from 6 6.15 to 
11.52 and integrated for a cumulative 
total of ten protons. Analysis of COSY, 
HMQC, and difference nOe data for ig- 
zamide identified one subset of reso- 
nances that could be assigned to a 3,6- 
disubstituted indole fragment EDMSO- 
d6: 6 11.52, bs ("); 7.53, s (H-2); 
7.55, d,  J =  7.4 Hz(h-4), 7.19 (dd, J =  
1.8, 7.4 Ht (H-5); 7.61, d ,  J =  1.8 Hz 
(H-7)1 and a second subset of resonances 
that could be assigned to an enamide 
fragment 16 6.15, d,  J =  9.1 Ht (H-8); 

d, J =  7.6 Hz H-lo)]. Irradiation of the 
olefinic resonance at 6 6.15 (H-8) in- 
duced nOe's in the vicinal olefinic reso- 
nance at 6 6.70 and the indole resonance 
at 6 7.55 (H-4). The nOe observed be- 
tween H-8 and H-4 placed the enamide 
fragment at C-3 of the indole nucleus 
and the nOe observed between H-8 and 
H-9, in conjunction with the observed 
H-8IH-9 coupling constant of 9.1 Hz, 
established the enamide olefinic geo- 
metry as Z. 

The remaining portions of igzamide 
had to account for C,H,N02Br and two 
sites of unsaturation. A pair of reso- 
nances at 6 157.2 and 161.4 in the 13C- 
nmr spectrum of 1 were assigned to the 
amide carbonyls of an oxalic acid 
diamide by comparison with the chemi- 
cal shifts of the carbonyl carbons in the 
synthetic model compound 2 (6 158.9 
and 162.3). The primary amide protons 
in this fragment of igzamide f l l  gave 
resonances at 6 8.07 (bs) and 8.36 (bs) in 
the 'H-nmr spectrum. Placement of the 
bromine atom at C-6 of the indole ring 
was consistent with the observation of an 
nOe between the indole N H  resonance 
(6 11.52, bs) and the H-7 resonance (6 
7.61, d,  J =  1.8 Hz). 

The (Z)-6-bromo-8,9-didehydro- 
tryptamine fragment present in igzamide 
is also found in the halocyamines, a pair 

6.70, dd, J =  7.6, 9.1 Ht (H-9); 9.48, 

of tetrapeptide-like substances isolated 
from the ascidian HaloCynthia m t z i  
(1 1). A comparison of the 'H-. and I3C- 
nmr chemical shift assignments reported 
above and in the Experimental section 
for the 6-bromo-8,9-didehydrotrypmine 
fragment in igzamide [ l l  with the values 
reported for the same fragment in the halo- 
cyamines showed excellent agreement. 

Igzamide is a new member of a rather 
small family of 6-bromotryptophan and 
6-bromotryptamine derivatives that 
have been reported from marine sponges 
(3-7, 12). The enamide functionality in 
1, which is quite rare in nature, has been 
previously encountered in clionamide 
(13) and the celenamides (12) isolated 
from the northeastern Pacific sponge 
Cliom relata and in the tunichromes 
(14). A search of the literature failed to 
turn up any other sponge metabolites 
containing an oxalic acid diamide sub- 
structure. 

EXPERIMENTAL 

The 'H- and '3C-nmr spectra were recorded on 
Bruker WH400 and AMX-500 spectrometers. 
'H chemical shifts are referenced to the residual 
DMSO-% signal (2.49 ppm), and I3C chemical 
shifts are referenced to the Dhf=-d6 solvent peak 
(39.5 ppm). Low resolution and high resolution 
eims were recorded on Kratos AEI MS-59 and 
AEI MS-SO mass spectrometers. 

Reversed-phase hplc purifications were per- 
formed on a Perkin-Elmer Series 2 liquid 
chromatograph attached to a Perkin-Elmer Spec- 
trophotometer LC-55 using a Whatman Mag- 
num-9 Parcisil 10 ODS-3 column. 

SPONGE MATERIAL.-A voucher sample of P. 
rgzo is deposited in the invertebrate collection 
housed in the British Columbia Provincial 
Museum, Victoria, British Columbia (Voucher 
sample number 992-220-1. 

GENERAL EXPERIMENTAL PR0CEDURFS.- 

IGZAMIDE [I].-Yellow solid: uv (MeOH) A 
max 294 (E 4900), 228 (E 12,800) nm; Ft-ir (thin 
a m )  3300.1, 1678.2, 1613.7, 1536.5 cm-'; 
'H nmr (DMSO-$, 400 MHz) 6 11.52 (bs), 
9.48(d,J=7.6Hz),  8.36(bs), 8.07(bs), 7.61 
(d, J =  1.8 Hz), 7.55 (d, J=7.4 Hz), 7.53 (s), 
7.19 (dd, J=7.4,  1.8 Hz), 6.70 (dd, J=9 .1 ,  
7.6Hz), 6.15(d,J=9.1Hz); '3Cnmr(DMSO- 

136.7 (C-7a), 130.8 (C-3a), 124.4 (C-2), 122.3 
(C-5), 120.3 (C-4), 117.9 (C-9), 114.7 (C-6 or 

d6, 125 MHz) S 161.4 (C-11). 157.2 (C-12), 
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C-3), 114.3 (C-7), 109.8 (C-3 or C-6), 105.3 (C- 
8); eims d z  (rel. int.) 309 (4.4), 307 (4.9), 
264(4.6), 262(3.7), 149(13), 129(10), 97(12), 
87 (lo), 85 (19), 84 (28), 83 (23), 82 (16), 81 
(16), 43 (100); hreims d z  308.9944/306.9961 
(C,,H,fi302Br calcd 308.9937/306.9957). 

ANILINE OXALAMIDE 2.-Aniline (50 mg) 
was dissolved in dry CH2C12, and excess o d y l  
chloride was added with rapid stirring. After 1 h, 
NH, gas was bubbled through the reaction mix- 
ture, and insoluble oxalyldiamide was removed 
by filtration. Compound 2 was purified via Si gel 
flvh chromatography (EtOAc): yield 35 mg; Ft- 
ir (film) 3395.4, 3300.3, 1659.2, 1651.8, 
1598.3, 1537.9, 1445.6, 1401.9,751.0cm-'; 
l 3  C nmr (DMSad,, 50 MHz) 6 162.3, 158.9, 
137.8, 128.7, 124.3, 120.3; eims dz (rel. int.) 
164 (54), 12 1 (1 l), 120 (59), 119 (25), 93 (58). 
92 (35), 77 (loo), 66 (31), 65 (30), 64 (11), 51 
(33),44 (60); hreims d z  164.0591 (C,H,N202 
calcd 164.0585). 
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