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It is shown that the demosponge Cornllisies sp. (Tetractinomorpha. Lithistida, Corallistidae) collected in the 

Coral Sea, contains corallistin A (I), the second example, or a free porphyrin from a living organism. The 
compound proved to be active agiiinst the Kb ccll line. In cqnlrast with the geoporphyrins which do not bear any 
O-atom corallistin A ( I )  carries two carboxylic groups. 

1. Introduction. -Although a large number of geoporphyrins have been isolated from 
both oil shale [I] and coal [2], at our knowledge there is no record of free porphyrins 
isolated from a living organism, except for chlorophyll C. Except for the chlorophylls, the 
compounds most closely related to porphyrins which have been isolated from living 
organisms are chlorins. Examples are bonellin, isolated from the Enteropneusta marine 
worm Bonellia oiridis [3], tunichlorin, isolated from the ascidian Trididemnum solidum [4], 
and I 32, 1 73-cyclopheophorbide enol, isolated from the marine demosponge Darwinella 
oxeala (Dendroceratida) (51. 

We report on a free porphyrin isolated from a demosponge of the Coral Sea, Corallis- 
tes sp. 

2. Results and Discussion. - Key observations about the nature of the novel pigment 1 
isolated as methyl ester 2 from the sponge Cordistes sp., which belongs to the family 
Corallistidae of the order Lithistida, are: i )  a strong Sorer absorption at  400 nm and 
weaker absorptions from 498 to 618 nm (Exper. Part) ; ii) resonance at CU. 10 ppm for 
protons which, unusually, do not exchange with D,O (Table); iii) the presence of M e  
groups which, in spite of their 'H-NMR signals at > 3 ppm, are not bound t o  het- 
eroatoms: in fact, their 'IC-NMR signal is at such a high field (ca. 10 ppm; Table) to 
suggest CHI-C bonding; io) a broad 'H-NMR s at -3.9 ppm for two protons at 
N-atoms. 

The above NMR data, in particular the low-field CH and the high-field NH reso- 
nances, indicate strong ring currents such as in porphyrins [6]. In accordance with this 
hypothesis [7], the 'IC-NMR spectrum (Table) does not show resonances for the sixteen 
C-atoms of pyrrol rings. The lacking "C-NM R signals, which are accounted for in the 
mass spectrum (M + 566). can be detected for the Zn(I1) complex 3, prepared from 2 and 
Zn(OAc),. In complex 3, all signals can be assigned from long-range "C,'H correlations 
[SI (Table). 
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Table. ' H - N M R  Daia for Corallisrin A MethylEsrer (2)  and'JC-NMR Daia for Both 2 andlts Zn(l1) Complex (3)') 

% - N M R ( ~ )  I H - N M R  (a) 

2 3 2. 

99.71 ( d )  

96.89 (d)b) 

96.72 (d)b) 

96.98 . 

I I .36 (q)c) 
11.42 (4)') 
52.39 (q) 
51.83 (q) 
19.80(1) ' 

17.62 (q)d) 
33.03 ( I ) ,  

172.31 (s) 
22.09 ( I )  
37.41 ( I )  

173.79 (J) 
19.80(1) ' 

17.65 (q)d) 

I 3.79 (4 j 

147.17 ( 5 )  
139.62 ( s )  
128.44 ( d )  
146.74 ( s )  
,99.32 ( d )  
147.80 ( s )  
134.94 (s) ' 
142.31 (s) 
146.28 (5) 
96.37 ( d )  

145.01 (s) 
139.58 (3) 
131.39 (s) 
144.47 (s) 
96.24 (d) 

145.84 (s) 
141.95 (s) 
134.73 (s) 
146.87 (s) 
96.37 ( d )  
13.17(q) 
11.14(q) 
I I .OI-(q) 
52.20 (4) 
51.76(q) 
19.49 ( I ) ' )  
17.62 (9) 
32.41 ( I )  

172.24 (3) 
21.68 ( I )  
37.24 ( I )  

173.78 (3) 
19.43 (I) ')  
17.62 (4) 

8.99 (d, J(3, Me-C(2)) = 1.2) 

9.98 (s) 

I O . l 8 ( . ~ )  

lO.l2(S) 

10.09 (s) 
3.70 (d, J(Me-C(2),3)= 1.2) 
3.64 (s) 
3.66 (s) 
3.76 (5)') 

4.14 (q, J(8(1),8(2)) = 7.5) 
1.89 (t.J(8(2),8(1)) = 7.5) 

3.73 (Sy) 

. S.IO(S) 

4.45 (t. J(13(1).13(2))=8.0) 
3.35 (I ,  J(13(2). 13(1)) = 8.0) 

4.15 (q, J(I7(1),17(2))= 7.5) 
1.89 ( f ,  J(17(2), 17(1)) = 7.5) 

-3.9 (br. $1 

') 
b)c)d)e)r) Resonances labeled with the same letter can be interchanged. 

CDCIJ solutions, chemical shins d in ppm rel. to TMS ( = O ppm), coupling constants J in Hz. 

. . .  

O OC H, 

1 R = H  3 
2 R=CH3,  n = N O E  
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Fine details in the "C-NMR are decisive in proving the porphyrin hypothesis, 
revealing 4 d for the meso C-atoms C(5), C( IO), C( 1 9 ,  and C(20). The other "C-NMR 
resonances (Table) are compatible with 3 Me, 2 Et, 1 '  CH,COOMe, and 
1 CH,CH,COOMe peripheral substituents. This is supported by IH-NMR data (Table) 
which also show that the unsubstituted pyrrole position must be occupied by the proton 
resonating at 8.99 ppm. 

The location of the peripheral substituents on the porphyrin ring rests on positive 
differential NOE's both with the meso H-atoms and among the substituents themselves; 
such NOE effects are listed in the Exper. Purr (see also Formula 2). 

It is to be remarked that the porphyrins so far isolated from oil shale [ l ]  and coal [2] 
lack O-atoms, whereas corallistin A (1) is oxygenated. Corallistin A is structurally closer 
to heme than to chlorophyll C, which has a carbocycle. Therefore, derivation of coral- 
listin A from protoporphyrin uiu heme rather than uiu Mg protoporphyrin can be 
envisaged. 

Whereas ester 2 was inactive in cellular screening, corallistin A (1) proved active 
against the Kb cell line. However, in uiuo assays were negative. 

This work has been carried out within the collaborative program ORSTUM-CNRS on Marine Substances of 
Biological Interest. The work in Trento as well as travels of F. P. to New Caledonia have been supported by M. P. I. 
(Progetti di Interesse Nazionale) and C .  N. R.. Roma. I 

Expcrimentml Part 

I .  Generul. All evaporations were carried OUI ut reduced pressure. HPLC: Mrrck-LIChrosorb CN (7 pm); 
reverse-phase HPLC, Merck-LiChrosorb RPI8 (7 pm); 25 x I cm columns, solvent flux 5 ml/min, UV monitoring 
at 320 nm. UV (A,,, in nm, c in mol-' I cm-I): Perkin-Elmer-bmbdu-3. NMR: Vuriun-XL-300: 8's (ppm) relative 
to internal Me& ( - 0  ppm); probe temperature 21"; 'H-NMR at 300 MHz, J in Hz, couplings obtained from 
double irradiations and COSY experiments; NOEexperiments with 8 s of preirradiation; I1C-NMR at 75.43 MHz, 
multiplicities from DEPT 181, chemical shill assignments from "C,'H correlations 191. El-MS (m/z (YO)): home- 
built spectrometer based on the &LFS-C162-8-&xrranuc/ear quadrupole [IO]. 

2. Colkction and Isolotìon. The sponge ( I  kg wet) was collected by beam trawl South-East of Noumca, New 
Caledonia, Fresh sponge was lyophilized and a portion (2/3) of the lyophilizate extracted with 80% EtOH. Excess 
solvent was evaporated and the aqueous residue extracted with CH2Cl2. The org. phise was evaporated to lcavc a 
dark resinous residue which proved untractable by chromatographic methods. However, following the observation 
of a COOH band in IR spectra, a portion (0.5 g) of this material was dissolved into abs. EtOH and treated with 
CH2N,; the solvent was evaporated and the residue subjected to HPLC with hcxane/AcOEt/(CH1)2CHNH2 
93:7:0.2 isolatingmaterial at tR  I8 min.This material was subjected to reverse-phascHPLC with MeOH/H20 96:4 
to give pure 2 at tR 14 min. 

3. Corallistin A Methyl Ester ( = e t h y l  8.17-Die1hyl-12-~(methoxycarbonyl)methyl]-2,7.I8-lrimelhylpor- 
phyrin-13-propanoate: 2). UV (CHCI,): 618 (2000), 565 (6500). 538 (IOOOO), 498 (IZOOO), 400 (190OaO). IR 
(CHCI,): 3330, 1730. DitTerential NOE eff'kcts (CDCI,; irradiated proton+ % NOE efkct on the observed 
proton(s)):8.99-+ 10.5%on9.98;9.98-+ 17%on8.99; 10.18-.2.6%on4.14,4% on5.10; 10.12-+3.8% on4.45, 
2.1%on4.15;3.70-r12%on 10.09,9.4%on8.99;3.M-r14%on9.98, 1.3%on4.14;3.66-.13%on 10.09, 
1.8% on4.15;4.14-+ 1.7%on both 10.18and 10.12(in thiscxperiment,theprotonsat4.15wereirradiated, too); 
5.10 -+ 13% on 10.18;4.45 -P 2% on 10.12, 1.5% on 5.10. MS: 566(100, M C ) ,  551 (8, M C  - 15), 539 (9), 493 (32). 
429 (20), 355 (27), 281 (21), 221 (25). 

4. Corallistin A Methyl Ester &(Il )  Complex ( Diacetato[mcthyl 8,17-dicrhyl-It-~(methoxycor- 
~nyl)methyl]-2,7.18-trimethylporphyr~n-l3-proponoato]z~nc(11): 3). A mixture of 2 (0.02 g) and Zn(OAc), (ex- 
a s s )  in 0.5 ml of MeOH was refluxed for 80 min. The mixture was then Oltcryd over Amberlire XAD-2 in a glass 
liltcr. Aller washing with H20. 3 was eluted with CHCI,. The impure product was subjected to reverse-phase 
HPLC with MeOH/H20 92:8: pure 3 at I R  10.5 min. 
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5. Corallisthin ( - 12- (Cur¿~oxyme1hyl)-8.17-dlc1hyl-2,7,1~trimethylporphyrIn-l3-propanoic Acid: l)/rom 2. 
.Compound 2 (0.01 g) was dissolved in CHCI,/MeOH/IO% K P  3:3:l and allowed to stand overnight. The soIn. 
was acidified and rillered over Amberlire XAD-2 as above with 3: pure 1. 

6. Biological Assoys. The raw CHzC1z extract from the sponge proved active against the Kb cell line in 
experimentscsrned out at ORSTOM, Noumea. In experiments carried out at the Institut de Chimie des Substances 
Naturelles, Gif-sur-Yvette, methyl ester 2 proved inactive both against the Kb cell line and in the tubulin assay; 
however, corallistin A (11, while negntive in the tubulin assay, proved active against the Kb cell line (./o inhibition 
at x pg/ml): 65 al IM),48 11 IO, 10 at 5,4 at I, and O at 0,l. In experiments carried out at Rbdne-Poulenc. within the 
agreement CNRS-ORSTOM-Rbdne.Poulenc, 1 proved ineflïcacious against both leukemic and solid tumor cell 
cultures. 

‘ REFERENCES 

[I] M. I. ChicareIli, J. R. Maxwell, Tefrahedron k / t .  1986,27,4653. 
[2]  R. Bonnet, F. Gechowski, J.  Cbem. Soc., Perkfn Trans. f1984, 125. 
(31 A. Pelter, J. A. Ballantine, V. Ferrito, V. Jaccarini, A. F. Psaila, P. J. Schembri, J .  Cbem. Soc., G e m .  Commun. 

[4] K. L. Rinehart, V. Kishore, R.C. Bible, R. Sakai, D. W. Sullins, K. M. Li. J. Nat. Prod. 1988,51, I; K. L. 

[SI P. Karuso, P. R. .&rgqU¡St, J.S. Buckleton, R.C. Cambie, G. R. Clark, C. E. F. Rickard, Tetrahedron Lefr. 

[6] K. M. Smith; in ‘Comprehensive Organic Chemistry’, Eds. D. H. R. Barton and W.D. Ollis, Pergamon Press, 

(71 K.M. Smith, R.J. Abraham, H. Pearson, Tetrahedron 1982,38.2441. 
[SI D. M. Doddrell, D. T, Pegg, M.R. Bendall, J.  Mugn. Reson. 1982,48,323; D.T. Pegg, D.M. Doddrell, M. R. 

Bendall, J .  Cbem. Pbys. 1982,77,2745. 
[9] A. Bax, J .  Magn. Reson. 1983,53,517. 

1976,999. 

Rinehart, Pure Appf. Chem, 1989,61.521. 

1986,27,2177. 

Oxford, 1979. 

(IO] A. Slomp, G. Chiasera, C. Meuena, F. Pietra, Rev. Sel. Jnsfr. 1986,57.2786. 

. .  


