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li novel bromine-containing alkaloid, dibromoisophakellin 

hydrochloride, has been isolated from marine sponge 

Acanthella carteri. The structure of this compound has been 

determined on the basis of the spectroscopic data and 

X-ray analysis. 

Three known nitrogen-containing metabolites"' were identified by us 

among the constituents of an alcoholic ex-tract of marine sponge Acanthella 

carteri (Devidy, 1889) collected off the Madagascar coast from the scienti- 

fic research ship "Professor 130gorov1* 3 . A fraction giving a bright orange 

coloration with diazotized benzidine was obtained from this extract by column 

chromatography on silica gel (CiIC13-MeOH, 4:l). After purification on Sepha- 

dex LH-20, a novel compound of composition C,1H,,Br2N50.HC1 was isolated : 

0.09';; relative to the animal weight; m.p. 275-277OC (XeOII), and [Q]~"-lOlo 

(c 0.56, ide0I-I). 

On the basis of the spectroscopic data (vide infra) a structure 1 has 

been assigned to this compound. 

Maxima at 274 nm (A& 1.81, 242 nm (A& 2.8) and a strong negative 

Cotton effect at 200 nm (A& -40.9) are observed in the circular dichroism 

(CD) spectrum of 1. A maximum at 284.5 nm in the W spectrum is indicative of 

the presence of pyrrole ring conjugated with a carbonyl group. The IR spectrum 

of 1 (KBr) exhibits bands assigned to the absorption of amino and methylene 

groups (3500 - 2900 cm"), amide function (1658 cm-'), and C=N bond of the 

protonated guanidine group (1692, 1560). 

The occurrence of two bromine atoms and of a guanidine moiety is confirmed 

by observation of fragments with m/z 391, 389, 387 (Id+>, 374, 372, 370 (1%NH3) 

and 349, 347, 345 (RI-NH2CN) in the mass-spectrum of i. 

Signals at S 1.90 - 2.30 ppm (4H) and 3.35 - 3.70 ppm (2H) observed 

in the 1 H-NXR spectrum of 1 (DMSO-d6) are assigned to methylene groups of 
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the pyrrolidine ring and that at 8 5.19 ppm to rnethine proton. The chemical 

shift due to this proton is indicative of occurrence of a nitrogen atom 

at C-6 which makes the isolated compound distinct from the structurally 

related phakellin4'5. 

Purther, resonances due to five D20-exchangeable protons forming four 

broadened singlets at 6 13.35 ppm (pyrrotic XI), 9.65 (X7-1!), 8.70 (C=NH) 

and 7.85 (2H, C-;:FI,> are observed in the H-NW? spectrum. 

Under the conditions of catalytic hydrogenation (10:; Pa-C), the compound 

1 undergoes a ready debromination which results in formation of a compound 2 

characterized by the following parameters : m.p. 300°C (dec.), 1.1+ 231, 

x~~~" 215 nm (& 6240) and 275 nm (8 81701, [a]g0-27" (c 0.34, MeOH), 

CD spectrum : 298 nm (A& -O.ll), 268 nm (Ad 1.34), 234 nm (A& 1.38) and 

a negative Cotton effect at 198 nm (A& -18.87). Signals due to two coupled 

aromatic protons of the pyrrole ring at 7.03 and 6.26 ppm (J=2.8 Hz) are 

observed in the 'II-BE? spectrum of z6. This is suggestive of the two bromine 

atoms located at positions C-2 and C-3 of the pyrrole ring of the compound _I_. 

The I3 C-NMR spectrum of 1 exhibits,due to eleven carbon atoms, signals, 

seven of which are assigned to quaternary carbons. The signals at 6 19.4, 

39.0 and 44.2 ppm are related to C-II, C-12 and C-13 carbons of the 

pyrrolidine ring; the signal at 684.1 ppm (C-IO) is shifted to low field 

due to the influence exerted by N-9 and N-14. Resonances at 6157.2 and 

154.8 ppm in the low field of the spectrum of 1 belong to carbons of the 

carbonyl group C-15 and of the guanidine moiety C-8, respectively. Signals 

at 6122.8, 122.6, 108.6 andl~6.~n;p~3are assigned to pyrrole ;i;g carbons 

by way of comparison of the - C-NW? spectra of 1 and 2 ’ . 

The proposed structure of the compound 1 has been confirmed by X-ray 

analysis data obtained for a single crystal C,., ,, H Br2N50'EC1'C2H50H (907; 

C2H5011). Configurations of two asymmet$c centres c-6 and C-IO in j_ have 

been found to be S and R, respectively. 
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Crystal data : C,,H,,Er2N5@ ' HCl l C2Ii5@H, orthorhombic, space group 

~2~2~2,' z=4; a=32.19(2), b=9.594(6), c=5.806(5) i; V=1793.1 13, Dc = 

1.74 g.cm A =o.7,0~~;Ht4=45.66 cm-', KoRa radiation, graphite monochromator, 

The intensities of 667 symmetry-independent reflexions with I)36 (I) 

were measured on DAVIS-2.0 diffractometer at room temperature, using a 

crystal of approximately rectangular shape having dimensions 0.63 x 0.32 x 

0.09 mm. The Lorentz, polarization and absorption corrections were applied. 

The structure was solved by direct methods and refined by full matrix 

least-squares procedure of the SHELX' system. Br, Cl, 0, N atoms were 

included lvith anisotropic and C atoms wi-th isotropic temperature factors. 

The scattering factors were corrected for anomalous dispersion. H atoms were 

included in the structure-factor calculations with fixed positional and 

thermal parameters. The least-squares calculations were carried out for both 

enantiomorphs and yielded ii values of 0.081 and 0.086, respectively. The 

correct absolute configuration lo has been determined from comparison of the 

R values for two the enantiomorphs. The spatial model of the molecule is 

given in Fig. 1. The bond lengths and the torsion angles in the rings are 

given in the references 
11 

. 

The pyrrole ring A of the molecule has a planar conformation. The con- 

formation of the six-membered ring B is a flattened IO-sofa (the atom U-9 

is an axial substituent of the ring). The amide group and the pyrrole ring 

constitute a flattened system of atoms. The pyrrolidine ring C has an 

ll-envelope conformation. The conformation of the ring i) is a distorted 

IO-envelope. The rings D and C have a quasi-trans junction. The rings S 

and D have a cis junction. 

The protonated base 1 and the alcohol contain six hydrogen atoms which 

are covalently bonded to nitrogen or oxygen and all this atoms are involved 

in the formation of hydrogen bonds. The crystal structure contains six 

independent hydrogen bonds i.e. Nl...Ol5', 2.76 K; N7 . ..O(EtOH). 2.75 4; 

Ng...Cl-, 3.06 2; m16...Cl-, 3.37 ;I; r;16...c1-9, 3.31 1; O(XtOH)...Cl-, 

3.10 i in which the first atoms are donors. 

Acknowledgement: The authors are grateful to Dr. S.B. Ivanov and T.k. Bu- 

dina for their help in the work. 
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