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Abstract : a fmed pentacyclic aromatic alkaloid - cystodamk - was isolated from a Medic ascidiau Cpmdytes delk 
chiajei (Polycitmidae). lie structure, deed by extensive ZD-NMR 
displaying a ‘H-14N coupling during ‘H NMR andysia 

means. is the first example of L marine product 

The prolific variety of nitrogenous natural products found in ascidians portrays these marine animals 
as experts in the production of unusual cyclopeptides~ and of alkaloids.2 Our continuing interest in the 

chemistry of tunicah is drawn to new biological active alkaloids. However, such compounds are often 

biosynthetized in tiny amounts by these marine organisms, leading to the use of a simplified HPIX system for 

the detection of compounds capable of binding to DNA4 to guide the chromatographic separations. In this 

paper, we report the structure of a new alkaloid, that we called cystodamine 1, which was found to contain a 

phenantbroline substructure fused with 7 aminopfldine moiety. 

1 2 

Green morphs of the encrusting colonial ascidian Cysrodyzes defle chkzjei (Polycitoridae), were 

collected near the Bay of Gabes, at Skhira (-7m depth), Tunisia, in September 1992 by using SCUBA. The 

animals were ground and extracted with CHC13 / MeoH. Solveat partition of the crude extract and extensive 
chromatographic purification monitored by the aforementioned bioassay allowed separation of the major 

alkaloid 1 (6 mg, 0.025% of dry weight). These colonies were found to harbor a green symbiotic alga 

(prochloron). A similar work-up was used to extract the maj& alkaloid5 - ascididemin 2 (120 mg, 0.43% of 
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dry weight) - from grey morphs of the same ascidian devoid of symbiotic algae, collected near ‘Runta de la 

Creu”, the Balearic Isles, Spain in July 1985. Ascididemin had been already isolated from a Dstfr??nnum sp.6 

Both extracts were found free of cystodytins, 7 the main alkaloids previously &scribed from Japanese 

collections of Qmdytes de& chit&G. 

Accurate mass measurement (peak matching) was obtained for the parent ion at m/z 273.0768 (M+H)+ 

in the positive FAB mass spectrum of 1, and provided This formula well 

the results could be due in 

cystodytins, tried 

to reach by the electrospray mass spectrometry mean. Only one fragment, corresponding to 

the mass-to-one charge ratio, was observed at m/z 300. This data was in agreement with the reduced form 

(M+2H)+ of free base 1 which predominated during the whole mass spectrometry analysis of similar 

compounds,e-7 and indicated the possibility of a supplementary amino group - the parent ion observed during 

FABMS being formed by the loss of HCN -. The infrared spectra showed conjugated double bonds (vmax. 

3025 and 1600 cm-t) and a conjugated ketone (v -. 1680 cm-l) not involved in hydrogen bonds like in 

meridine (a previously described alkaloid which structure was confirmed by X-ray difi?acti~n).~ As 1 was 

found to need at least one drop of acidic solveat to be dissolve, exchangeable protons were overlapped by TFA 

during tH NMR analysis. The 1% NMR spectra were assigned on the basis of reverse 2D-NMR: HMQC 

experiments were optimized for tJm = 160 Hx and HMBC experiments with 3JCR = 10 Hz for dihedral angles 

= 180, 3JCR = 5 Hz for dihedral angles = 0 or for 2Jcu.10 

The phenanthroline substructure was readily proposed to account for close similarities between tH and 

1% NMR spectra of 1 with those of ascididemin and meridlne. For instance, double quantum filtered COSY 

verified two spin coupled networks in 1: one spin system H - 2, 3, 4, 5 (8.65, d, J = 8Hz; 8.28, t, J = 8%; 

8.26, t, J = 8Hz; 8.92, d, J = 8Hx) of a disubstituted benzene and a two coupled one-proton signals of a 

pyridine moiety - 8.98, d 19.35, d, J = 5.6Hz. 

Concerning the two other rings, the resonance at b 175.3 in 1 was indicative of a cross-conjugated 

ketone by correlation with the strong IR absorption at 1688 cm-t_ The chemical shifts (8~ 146.3 and 5~ 8.85) 

and the ~JCH value (192 Hz) of the carbon C-l 1 indicated a carbon adjacent to a nitrogen atom to account for 

MS results. Long range lH and 1% 2D he&w-cone lations showed couplings between H-l 1 / C-9a, H-12/C- 

11 and H-12 / C-13a thus identifying C-9a and C-13a in agreement with a pyridlne moiety. As the most 

shielded carbon due to three p shielding effects was identified by the 3J~~ coupling with H-12, the amino 

group had to be bore by a supplementary deshielded quaternary carbon which was over@ped by the acidic 

solvent during this experiment. NMR analysis in DMSO-Q revealed the existence of an axninopyridine moiety 

as the pyridlne ring was changed in a pyrolidine one lb ll- based on the spin system H-10 (8~t-t 12.5, bs) ! H- 

11 (8H 7.76, bt, J = 5.6 and 5.1 Hz) / H-12 (8~ 6.46, dd, J = 5.6 and 1.6 Hz) - and as one ammonium group 

was also found (2H, triplet system at 7.20, 7.08 and 6.95 ppm). Structure lb was consistent with the 

behaviour of 4-aminopytidine in DMSO where the pyridylamide ion was possible.t2 ‘Ihe triplet system was 

due to the coupling *4N-tH (J = 52 Hz), 13 the NH absorption band as an ammonium ion resolving itself into a 

triplet fine structure f?om spin-spin intemction with the t4N nucleus (I = 1). Here, we were lucky enough to be 

at the right temperature (ZOO C) to observe it as a triplet absorption and not as a broad singlet one. TO OUT 

knowledge, this is the 8rst time that such a rare phenomenon is Rpolted from a marine natural product. 

Conclusive evidences for structure 1 were pmvided by converting lb to monoacetate derivative 2a. l4 
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Structure 2a was consistent with mass spectral, IR and 1H NMR features. Two rotameric forms were 

discerned in 2a by 1H NMR analysis (-3 2.143 and 2.139) and confirmed by NOE results as NOE 

enhancements of H-2 (7.5%) and H-12 (4.5%) were observed upon irradiation of the a&amide methyl 

signals. The acetate derivative displayed also the signal of an ammonium group (triplet system in the range of 

7.00 ppm) during 1H NMR analysis. Finally, treatment of 2a with acidic medium (CF3COOH or HCl) 

followed by heating led to la, confidently establishing that the acetyl group was involved in an amido 

functionality. The NOE result between H-2 and the acetamide methyl signal was in strong support of the 

pqosed structure for 1 mther than an ascididetnin skeleton derivative. 
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Cystodatnine showed activities during our cytotoxic test against CBM human leukemic lymphoblasts 

(IQ0 at 1 .O pg / ml) _ Cyszudyres delle chiajei seems to biosynthesize several cytotoxic products that share in 

common the same diazaphenan~line moiety: cystodytin, ascididemin and cystodamine. The synthesis of 1 is 

in progress to evaluate its pharmamhgical pdenci~. 
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