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Abstract: The marine sponge Phakellia carter1 indigenous to the Republic of the Comoro6 was 
found to contain a new cell growth inhibitory (P388 cell line EDso 0.34 &ml) m- 
heptapeptide named phakellistatin 2. 

Interest in marine Porifera as new sources of structurally novel cytotoxic and/or 

antineoplastic substances has been gaining momentum. 2-7 As part of a long term8 investigation 

we have been evaluating species from, especially, the marine sponge class Demospongia for 

such potentially useful components. Among these cell growth inhibitory constituents we have 

discovered the first examples of marine sponge @-hepta'c- and a-octapeptides.' 

Meanwhile, we have uncovered two new and cytostatic, Demospongia m-heptapeptides1z*13. 

The Indo-Pacific Ocean areas have also proven to be a very productive source of sponge 

cyclopeptide cell growth inhibitors from other marine organisms such as ascidians 

(towicyclamides A and B, u, and cyanobacteria (hormothamnin A,15). 

We now report the isolation and structural elucidation of a new m-heptapeptide 

designated phakellistatin 2 (1) with significant activity (EDso. 0.34 &ml) against the 

murine P38S lymphocytic leukemia (PS system) and a "minipanel" of six cell lines from the 

NCI's primary screening panel of 60 human cancer cell lines.16*" Phakellistatin 2 showed 

log10 GISO values (pg/ml) as follows: OVCAR-3 (1.0); SF-295 (3.0); A498 (2.1); NCI-H460 

fiApparently our report (Ref. 7) describing the first sponge m-heptapeptide, 

axinastatin lwas missed and this compound has been redescribed as pseudoaxinellin (Ref. 10) 

and possibly as malaysiatin (Ref. 11). 
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(2.0); KM2OL2 (2.8); SK-MEL-S (1.0) which are ovarian, brain, renal, lung, colon and 

melanoma cell lines. Phakellistatin 2 was isolated, utilizing PS guided bioassay, from a 

methanol-dichloromethana extract of Phakellia carteri (order Axinellida, class 

Demospongiae) collected (1987) in the Eastern Indian Ocean (Republic of Comoros). 

Application of a series of extraction, solvent partition, gel permeation and partition 

chromatographic (on Sephadex LH-20) procedures to a 250 kg. (wt. wt.) sample of the orange 

sponge yielded 0.26 g (9.6 x 10ms%) of phakellistatin 2 (1) as an amorphous solid: m.p. 199- 

201“ t.1.c. R, 0.22 (in 4:2:1 hexane-ethyl acetate-methanol) [a]eZ3 -148" (c 0.34, CHsOH); 

U.V. x,. nm (log 0 in CHzOH; 224 (3.92) and 275 (2.85); IR Y,. cm-' (KRr), 3406, 3295, 

2963, 2878, 1645, 1447; EIMS m/z (O), 827 (ti, loo), 771, 736, 720, 713, HRFAR m/z 828.4662 

[M+H]', talc. for C,SH,,N70, 828.4660. 

The initial structural approaches to phakellistatin 2 employing high field PD-NMR 

techniques were complicated by the existance of two conformers 18 in deuteriochloroform (1:l 

ratio of isomers) and deuteriodichloromethane (3:2 ratio) solutions at ambient temperatures. 

Fortunately in deuteriomethanol solutionphakellistatin 2 appeared in only one conformational 

form, At that point results of detailed (rf., Table 1) 'H- and 13C-NMR, APT, 'H-lH-COSY, "C- 

'H-COSY and HMBC spectral analyses were found consistent with molecular formula C,sHsiN,Oa 

derived by HRFAR. Interpretation of the 'H-NMR spin system indicated the presence of 

proline, isoleucine, phenylananine and tyrosine units in a respective ratio of 3:2:1:1. 

Hydrolysis of phakellistatin 2 followed by amino acid analyses indicated the same amino acid 

composition. High resolution MS/MS analyses supported by high field (400 and 500 MHz) NHR 

experiments led to assignment of peptide 1 as a-(Pro-Tyr-Pro-Phe-Pro-Ile-Ile). The 

absolute configuration was established at each chiral center by analyzing the acid 

hydrolysate N-pentafluoropropionyl-isopropyl ester derivatives1g~20 by means of chiral 

capillary chromatography (Chirasil-Vol. III column) methods. 

The structure assigned phakellistatin 2 (1) was firmly substantiated by tandem (MS/MS) 

mass spectrometry2' using source-produced fragment ions to confirm interrelationships. 

Verification of the elemental compositions and assignments for the fragment ions was 

performed by exact mass measurements. Protonation at the Pro nitrogen atoms accounted for 

the three main fragmentations observed. In addition, the fragment ion at m/z 731 appeared 

to arise from ring opening of a protonated Pro followed by its loss. A summary of the three 

principal mass spectral fragmentation routes appears in Fig. 1. 

Interestingly, further separtion of P. carteri PS active fractions led to isolation (39 

mg, 1.7 x 10e5% yield) of @-(Pro-Val-Asn-Pro-Phe-Val-Val), axinastatin l', that we 
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originally discovered in a Western Pacific (Palau) tinella sp. Phakellistatins 113 and 2, 

hymenistatin lo, and azinastatin 1' provide_initial evidence for what may prove to be the 

beginning of a potentially important new series of bioactive cyclic peptides." 
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1. Phakellistatln 2 

m/z 261 358 505 602 715 

1-71-l-l 
1) Pro - Tyr - Pro - Phe - Pro - Ile - ile 

m/z 245 X42 455 568 665 

--l 7 1 1 -7 
2) Pro - Phe - Pro - Ile - !le - Pro - Tyr 

m/z 211 324 421 584 681 

1111-l 
3) Pro - Ile - Ile - Pro - Tyr - Pro - Phe 

Fig. 1 Phakelllstatln 2 (1) peptlde sequence 

determination by tandem WS/WS 


