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3-AMINO- 1-(2-AMINOIMIDAZOLYL)-PROP- 1-ENE FROM THE 
MARINE SPONGES TEICHAXINELLA MORCHELLA 

AND PTILOCAULIS WALPERSI 

AMY E. WRIGHT,* SHERYL A. CHILES, and SUSAN S. CRVSS 

Harbor Brand Oceanograpbir. Institution. Dii'ision of- Bioniedtcal Marine Research , 
5600 Old Dixie Higburay. Fort Pirrtr. Florida 34946 

ABSTRACT.-The compound 3-amino- I-(2-aminoimidazoyl)-prop- 1-ene 131, a possible 
biosynthetic precursor to the oroidin class of metabolices, has been isolated from the marine 
sponges Teirbaxinclla morrheila and Ptilocaulis uuipersi. Its isolation and structure elucidation are 
reported. 

Sponges of the genera Agelas. Hynieni- 
aridon, and Phakellia have been the 
source of a number of compounds which 
have been proposed to be derived from 
oroidin 111 (1-4) or its keto (5) or di- 
hydro (6) analogues. Oroidin and related 
metabolites could arise from condensa- 
tion between pyrrole 2 and 3-amino-l- 
(2-aminoimidazolyl)-prop- 1-ene 131. A 
similar condensation was used in the 
structure proof of oroidin ( 2 ) .  Bromo- 
pyrrole 2 has been reported to co-occur 
with oroidin ot related metabolites in a 
number of Agelasidae and Axinellidae 
sponges (1,7), whereas the isolation of 
compound 3 has not yet been reported. 
In this paper, we report the isolation and 
structure elucidation of 3 from the 
Axinellidae sponges Teichaxinella mor- 
chella Wiedenmayer, 1977 ( 8 )  and Ptilo- 

cadis walpersi Duchassaing and Micho- 
lotti, 1864 (9). 

T.  morchella and P .  walpersi are com- 
mon shallow water Axinellid sponges 
found in reef habitats throughout the 
Caribbean and southern Atlantic near 
Florida. Samples for this study were col- 
lected throughout the Bahamas and at 
Los Roques, Venezuela. All samples 
analyzed to date contain compound 3. 
MeOH extracts of the sponges were par- 
titioned between n-BuOH and H,O. 
The aqueous phase was further purified 
on Biorex-70 cation exchange resin to 
yield pure 3. 

Positive ion fabrns suggested a molec- 
ular formula of C6H ,ON4 for 3. This for- 
mula requires four sites of unsaturation, 
three of which can be attributed to two 
olefins ("C 6 115.3 d ,  119.1 d ,  125.4 
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d ,  128.9 s) and one guanidine function- 
ality ( 'k  6 15 1.4 s). No further unsat- 
uration was indicated by the nmr spec- 
trum, which suggested that 3 contains 
one ring. The presence ofa 1,3-disubsti- 
tuted propene unit was indicated by the 
proton resonances observed at 6 6.5 1 (d,  

6 .9Hz,H-2) ,and3.63(2H,d ,J=6.9  
Hz, Ha- 1 and H,- 1). Homonuclear pro- 
ton decoupling experiments confirmed 
this assignment. The olefin was assigned 
trans geometry based upon the large 
coupling constant observed between H- 
2 and H-3 (15.8 Hz). Carbon-hydrogen 
assignments were made based upon in- 
terpretation of a 2D carbon-hydrogen 
correlation experiment (XHCORR) op- 
timized for 140 Hz (10). The methylene 
protons observed at 3.63 ppm Ha,.,-l 
were attached to the carbon observed at 
42.4 ppm, which is consistent with 
amino substitution at this position. The 
presence of a 2-amino-imidazole moiety 
in 3 was suggested by the following "C- 
nmr resonances: 6 128.8 s (C-4), 115.3 
d (C-5), and 151.4 s (C-6), which are 
similar to those reported for this func- 
tionality in oroidin (1  I), hymenidin 
(12), and stevensine (4). The propene 
and 2-amino-imidazole portions of the 
molecule were connected based upon a 
2D carbon-hydrogen correlation experi- 
ment optimized for 10 Hz couplings, 
yielding structure 3. The observed cou- 
plings are shown in Figure 1. 

Compound 3 may be a biosynthetic 
precursor to oroidin and related metabo- 
lites. The major organic metabolite pres- 

J =  15.8 Hz,  H-3), 6 .01  (dt, J =  15.8, 

FIGURE I .  Long-range "C-'H nmr correla- 
tions observed for 3 by XHCORR 
optimized for 10 Hz. 

ent in all of the sponges examined was 
found to be stevensine {4} ,  a compound 
presumably derived from oroidin (4 ) .  
Alternatively, 3 may be a degradation 
product of stevensine andor  oroidin. 
The sponges T.  mmcbella and P .  walpersi 
are very closely related morphologically 
and are indistinguishable chemically. 
They may at some future date be sepa- 
rated from other Teicbaxinella species 
and found to be synonymous with each 
other. (S. Pomponi, personal communi- 
cation). 
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EXPERIMENTAL 

GENERAL EXPERIMENTAL PROCEDURES.- 
Spectral data were measured on the following in- 
struments: uvivisible, Perkin-Elmer Iamda 3B; 
nmr, Bruker AM360 with the Aspect 3000 com- 
puter; and hr fabms on a Kratos MS-80RFA 
(Chemical Instrumentation Center, Yale Univer- 
sity). 'H-nmr chemical shifts are reported as 6 
values in ppm relative to MeOH-d, (3.3 1 ppm). 
13C-nmr chemical shifts are reported as 6 values 
in ppm relative to MeOH-d4 (49.0 ppm). I3C 
multiplicities were measured using the DEFT se- 
quence, One bond I3C-'H correlations were de- 
tected using the XHCORR experiment op- 
timized for 140 MHz. Multiple bond "C-'H cor- 
relations were detected using the XHCORR ex- 
periment optimized for 10 Hz. 

COLLECTION AND ISOLATION.-T. niorcbella 
was collected by scuba at Joulter's Cay, Bahamas 
(100 feet, 9-VI-86-1-018). P .  uualpersr was col- 
lected at Dos Mosquises, Los Roques, Venezuela 
(100 feet, 30-V-88-4-007, 140 feet, 28-V-88-2- 
012) and Cay0 de Agua, Los Roques, Venezuela 
(80 feet. 30-V-88-3-0 12). Taxonomic reference 
samples are deposited in the Harbor Branch 
Oceanographic Museum with catalog numbers 
003 :00066, 003 : 00063 003 :00064, and 
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003:00065, respectively. The organisms were 
frozen at -20’ until workup. Each sponge was 
extracted exhaustively with MeOH, and the ex- 
tract was filtered and concentrated by distillation 
under reduced pressure. The MeOH extract was 
partitioned between n-BuOH and H,O to sepa- 
rate stevensine (the major organic compound pres- 
ent in the extract) from compound 3. The H,O 
phase was concentrated by distillation under re- 
duced pressure and chromatographed on Bio- 
Rex-70 weak cation exchange resin. Elution of 
the column with 0.2 N HOAc yielded pure 3 as a 
light brown oil. T h e  average yield of 3 was 
0.0001% of wet wt of sponge. Compound 3: uv 
(MeOH) A max 276 nm (E 8785); ‘H nmr 
(MeOH-d4) 6 6.71 (s), 6.51 (d, ]= 15.8 Hz), 
6.01 (dt,]= 15.8 and 6.9 Hz), 3.76 (d, 2H, 
J =  6.9 Hz); 13C nmr (MeOH-d4) see Figure 1. 
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