
Tetrahedrcn Letters Ho. 29‘, pp 2541 - 2544. 
OPergamon Press Ltd. 1978. Rinted in Great Britain. 

0040-4039/78/0715-2541#02.00/0 

TETRACETY L CL I ONAMI DE, A 6-BROWTRYPTOPHAN 

DERIVATIVE FROM THE SPONGE CLIONA CELATA 

Raymond J. Andersen 

Institute of Oceanography and Department of Chemistry 

University of British Columbia 
Vancouver, British Columbia, Canada 

(Received in USA 5 April 1978; received inUK for _wblication 25 May 1978) 

Ethanol extracts of the sponge C&ma ceZuta, collected in British Columbia waters’, show 

in vitro antibiotic activity against StqhyZococcus ameus. Partitioning the concentrated 

ethanol extracts between ethyl acetate and water resulted in all the antibiotic activity resid- 

ing in the organic layer. Silica gel chromatography of the ethyl acetate residues resulted in 

an extremely low total yield of material and failed to produce any active substances. LH20 

chromatography followed by reverse phase HPLC has to date also failed to generate pure metabo- 

I ites. 

In order to circumvent the difficulties encountered in purifying the CZiana metabolites, the 

crude ethyl acetate extracts were acetylated at room temperature with acetic anhydride and sodium 

acetate. Silica gel chromatography of the acetylated crude material using methylene chloride, 

ethyl acetate gradients gave a number of pure compounds in high yield. The major component was 

tetracetyl clionamide (J), mp 209-211” (tetrahydrofuran, isopropyl ether), [a], + 45’ (c .7, 

acetone), Cz7 Hz6 N3 08 Br (m/e 601.0889-Br81, calculated 601.08741, UV (MeOH, Amax 227, 

E 5.9x 104, 290, E 3.7x104). In the mass spectrum, ! shows a parent ion doublet at 599,601 cl:11 

indicative of one bromine atom, a major doublet at 540,542 (1:l) [Mt- (NHActH)], and a base peak 

at 208,210 (1:l) [ ] which was immediately indicative of a bromo indole fragment.2 

The infrared spectrum of 1 (KBr, 3418, 3280, 1760, 1627 cm-l) along with the 13C nmr spectrum 

[d3-acetonitrile, d 168.6 (lC), 169.3 (2C), 170.7 (lC), 171.2 (lC)] indicated that the molecule 

contains five carbonyl carbons, two of them equivalent. ‘H nmr studies (100 MHz, da-acetonitrile) 

further revealed that three of the carbonyls were phenol acetates (8 2.23, s, 9H) and that one of 

the remaining carbonyls was an acetamide (6 1.84, s, 3H). 

The lH nmr spectrum also clearly shows that the bromo indole fragment in 1 is located in the 

following partial structure: 
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The side chain protons appear as a complex multiple-t at 6 3.14 (Ha and Hb), a quartet at 6 4.59 

(Hc, J = 7 Hz) and a doublet at 6 6.70 (Hd, J - 8 Hz), signals typical of N-acetyltryptophan 

derivatives. Irradiation at 6 6.70 collapses the quartet at 6 4.59 into a triplet (J = 7 Hz) and 

irradiation at 6 4.59 collapses the doublet at 6 6.70 into a singlet and simplifies the multiplet 

at 6 3.14. The remaining protons in this fragment are found at 6 7.10 (He, s), 7.15 (Hh, q, J = 2 

and 9 Hz), 7.51 (Hi, d, J = 9 Hz), 7.67 (H , d, J = 2 Hz) and 9.23 (Hf, bs). 
g 

A one proton doublet, found at 6 6.09 (H,, J = 14 Hz) in the lH nmr spectrum, suggested that 

j contains a trans disubstituted olefin. Irtadiation of this signal collapses 

(Hk> J = 10 and 14 Hz) at 6 7.32 into a doublet (J = 10 Hz). Irradiation at 6 

6 6.09 signal to a singlet and also collapses a one proton doublet (H,, J = 10 

singlet. HI exchanges in DzO converting the 6 7.32 signal into a doublet (J = 

information suggested the partial structure: 

a one proton quartet 

7.32 col lapses the 

Hz) at 6 8.64 to a 

14 Hz). This 

in which the carbonyl must be attached to the side chain of the tryptophan residue. 

Ozonolysis of J C-78”. MeOH), followed by dimethylsulfide workup yielded 3,4,5_triacetoxy- 

benzaldehyde (2) [IR (KBr) 1760, 1700; lH nmr (100 MHz, CDCl3) 6 2.24 (s, 9H), 7.58 (s, 2H), 9.90 

(s, lH)] which was identical to a synthetic sample prepared from gallic acid. This established 

that the R group attached to the N-vinyl amide functionality was 3,4,5-triacetoxyphenyl and estab- 

lished the structure of 1 with the exception of the position of the bromine atom. 

A second product obtained from the ozonolysis has IR, ‘H nmr and UV spectra consistent with 

structure 3. The thermal instability of this material has prevented us from obtaining a reliable 

mass spectrum so we cannot conclusively assign its structure. 

Treatment of 1 with concentrated sulfuric acid-methanol cl:31 at room temperature provided a 

low yield (z 30%) of N-acetyl-6-bromotryptophan methyl ester (4). The aromatic region of the 

lH nmr spectra of 4 I(270 MHz, de acetone ) 6 7.16 (q, lH, J = 8 and 1.5 Hz), 7.50 (d, lHz, J =8Hz), 

7.58 (d, lH, J = 1.5 Hz)] indicated that it contained the bromine atom in either the 5 or 6 posi- 

tion. To demonstrate that the bromine was indeed located on carbon 6, 4 was compared to authentic 

N-acetyl-5-bromo tryptophan methyl ester.3 They differed in their JH nmr and infrared spectra, 

and they had differing HPLC retention times (Perkin Elmer-Silica A-hexane, isopropyl alcohol 

gradient). 

Hydrogenation of 1 (EtOH, 5% Pd/C) gave 2 as a single product. 2 has mass spectrum 

m/e M’ 523.1970 calculated for Cz7 Hz9 Ng 08, 523.1954; IR (KBr) 3400, 1760, 1635 cm-‘; ‘H nmr 

(100 MHz, ds-acetonitrile) 6 1.81 (s, 3H), 2.25 (s, 9H), 2.64 (t, 2H, J = 7 Hz), 3.10 (m, 2H), 

3.32 (q, 2H, J = 7 Hz), 4.48 (m, lH), 6.54 (b, 2H), 6.88 (s, 2H), 7.0 + 7.7 (envelope, 5H), 9.1 

(b, 1H). The two methylene groups in 5 resulting from hydrogenation of the N-vinyl amide olefin 

! appear as a triplet (J = 7 Hz) at 6 2.64 and a quartet (J = 7 Hz) at 6 3.32 in the lH nmr spec- 

trum. DzO exchange converts the quartet to a triplet (J = 7 Hz). These results confirm the 
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presence of the N-vinyl amide functionality in 1. 

Tetracetyl clionamide represents an additional example of a growing number of brominated 

indole derivatives found in marine organisms.4 It is of particular chemical interest because it 

contains the rare N-vinyl amide functionality. 

CZiona ceZatu is often found boring into the ca Ici urn carbonate she1 Is of Ba&mus nubiZus and 

Hinnites mdtiirugosus. The triphenolic portion of the underivatized clionamide should possess 

good calcium chelating properties suggesting a possible role for the compound in the sponge’s 

boring capabi I ities. 
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REFERENCES AND FOOTNOTES. 

1. Cliona ceZata was collected at 20 metres’ depth in Barkley Sound, Vancouver Island, and 

Horseshoe Bay. The author would like to thank Myriam Haylock of the Bamfield Marine Station 

and Dave Turpin, Institute of Oceanography, UBC, for assistance in collecting. 

2. We encountered great difficulty in obtaining a mass spectrum of 1. Peaks containing mOre 

than one bromine atom were frequently encountered above m/e 599/601. We suspect that thermal 

dimerization of species such as 1 occurs on the probe. 

See reference 4a for an example of similar difficulties. 

3. 

4. 

Authentic 5-bromotryptophan was obtained from the Aldrich Chemical Company. 
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