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Abstract: Isolation and structure elucidation of three peptide antibiotics, discodermins B, C, and D,
from the marine sponge, Discodermia kiiensis, and the revised structure of discodermin A are described.

Several bioactive lipophilic peptides have been isolated from marine tunicates and a sea hare in the
1980s.2 We have recently reported the isolation® and structure elucidation! of an antimicrobial tetrade-
capeptide, discodermin A (1), from the marine sponge Discodermia kiiensis HOSHINO. Subsequently,
we have isolated three more peptides related to discodermin A, which we have named discodermins B,
C, and D. In this paper, we describe the isolation and structure elucidation of these antibacterial pep-
tides as well as the revised structure of discodermin A.

The antimicrobial fractions obtained by medium pressure column chromatography on SiO,® were
fractionated by medium pressure column chromatography on Chromedia LRP-1 (Whatman, USA) with
64% aq. MeOH to obtain three active fractions. Fraction 1 (yield, 87 mg from 1 kg of wet animal) and
3 (yield, 900 mg) were essentially pure, but fraction 2 was shown to be a mixture of two compounds;
fraction 1 was named discodermin D (4)* and fraction 3 was named discodermin A. Fraction 2 was
further purified by reversed-phase HPLC on a YMC A-324 column (YMC-Shimakyu, Japan, 1 x 30
cm) with 66% aq. MeOH, which yielded 46 mg of discodermin C (3)4 and 19 mg of discodermin B (2)4.

Discodermins A-D are indistinguishable on TLC on silica gel, but can be separated by reversed-
phase HPLC, suggesting that they differ from each other only in the structure of the non-polar groups.
FAB mass spectra showed the molelular weights of both discodermins B and C to be 1690 and discoder-
min D to be 1676. Amino acid analyses, GCMS analyses of the acid hydrolysate as the N, O-
heptafluorobutyl methyl ester on a Chirasit Val 11 column (Applied Science, USA), and digestion with
L- and p-amino acid oxidase demonstrated that, instead of p- and L-#Leu residues in discodermin A,
discodermin B contains p-Val and t-~Leu residues, while discodermin C contains L-Val and o-~Leu resi-
dues, and discodermin D contains p- and L'Val residues. Chiralities of all other amino acid residues in
2-4 except for Cys(O,H) and MeGlu were deduced to be identical with those of 1 by the above
procedures. All four peptides have Cys(O,H) and MeGlu with the same chiralities, as will be shown
below.
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HCO-p-Ala-L-Phe-1-Pro-X-p-Trp-L-Arg-p-Cys (O,H)-L-Tlhr-L.MeGln-DvLeu-L-Asn-L-Thr-Sar-I

1: X = p-t-Leu-L-+Leu
2: X = p-Val-.-+Leu
3: X = p-+Leu-L-Val

4. X = p.-Val-L.Val

L-Arg-p-Cys(O,H) -L-Thr-L-MeGIn-p-Leu-L-Asn-L Thr-Sar o
5

Treatment of 2-4 with 10% HCI/MeOH (rt, 4h)’ followed by two Edman degradation cycles indi-
cated the N-terminal sequences of Ala-Phe to be identical for 2-4. Though FAB mass spectra gave no
useful sequential ions, EI mass spectra provided valuable fragment ions. EI mass spectrum of discoder-
min A gave peaks at n/z 344, 457, and 569 corresponding to the sequence of Y-zLeu-rLeu (Y =
HCO-Ala-Phe-Pro). On the other hand, EI mass spectrum of discodermin B exhibited fragments at n/z
344, 443, and 555 (Y-Val-£Leu), discodermin C at m/z 344, 457, 555 (Y-+Leu-Val), and discodermin
D at m/z 344, 443, 541 (Y-Val-Val). These results imply the sequences of the five residues from the
N-terminal in 2-4. Chiralities of the two Val residues in 4 were determined as in the case of discoder-
min A.! BNPS-skatol treatment® of 1-4 gave the C-terminal octapeptides 5 indistinguishable by TLC,
HPLC, FABMS, and 400 MHz 'H NMR. This indicates that the Trp residue is placed at the 6th posi-
tion from the N-terminal and the structures of the eight residues from the C-terminal are identical in
the four peptides; the chiralities of Cys(O,H) and MeGlu in 1-4 are concluded to be identical among
them because the other six amino acid residues possess the same chiralities and the all octapeptides
were indistinguishable. Thus the structures of the discodermins B-D are determined as designated in
2-4.

Contrary to the previous assignment of the chirality of the Pro residue in discodermin A,* Pro
residues in 2-4 were shown to possess the L-configuration by GC analysis on a chiral column. This led
us to reinvestigate the chirality of the Pro residue in 1 by chiral GC analysis, which demonstrated that
the Pro residue in discodermin A is also of the Lconfiguration. Accordingly the structure of 1 is revised
as depicted above.

Discodermins B, C, and D all showed in vitro antimicrobial activity against Mortierella ramannianus,
Pseudomonas aeruginosa, Escherichia coli, Bacillus subtilis, and Mycobacterium smegmatis. They also inhi-
bited the development of starfish (dsterina pectinifera) embryo; discodermin A at 5 ug/mL, C at §
ug/mL, and D at 50 pug/mL.

Acknowledgement. We thank Professor Paul J. Scheuer of the University of Hawaii for reading this
manuscript. We are also grateful to Professor N. Otake and Mr. K. Furihata of the Institute of Applied
Microbiology of this university for the measurements of the 'H NMR spectra and Dr. A. Isogai of this
university for valuable discussions.

References and Notes
1. Part VI. S. Matsunaga, N. Fusetani, and S. Konosu, Tetrahedron Lett., in press.
2. J. M. Wasylyk, J. E. Biskupisk, C. E. Costello, and C. M. Ireland, J. Org. Chem., 1983, 48, 4445,
and references cited therein.
3. S. Matsunaga, N. Fusetani, and S. Konosu, J. Nat. Prod., in press.
4. 2 mp. 217-219°, la) ® -3.2° (¢ 1.0, MeOH), A ,, (MeOH) 290.1 (e 4600), 281.9 (5390), 275.0
(5030) nm. 3: mp. 222-224°, [2],2 -6.6° (c 1.0, MeOH), A ., (MeOH) 290.1 (e 4950), 281.9 (5810),
275.0 (5450) nm. 4: mp. 215-219°, [al® -4.7° (c 1.0, MeOH), A (MeOH) 290.1 (¢ 4380), 281.9
(5150), 275.0 (4800) nm.
5. R. Sarges and B. Witkop, J. Am. Chem. Soc., 1965,87, 2011.
6. P. E. Hunziker, G. J. Hughes, and K. J. Wilson, Biochem. J., 1980, 187, 515.
(Received in Japan 8 November 1984)

max



