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1. Isolation and Component Amino Acids1 
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Abstract: Highly cytotoxic polypeptides. polytheonamides A-C. have been isolated from the marine sponge Theo&la swinhoei. 
Interpretation of the 2D NMR data of the acid hydrolyzate of polytheonamide B as well as amino acid analysis led to identification of 
Ala, Asp, Thr. uThr. Ser. Glu, Val. Gly, Ile. I&II, &methylGlu. P-methyllle, P-hydroxyval. and P_hydroxyAsp. 2D NMR data of 
polytheonamide B suggested the presence of y-hydroxy-r-I_eu, which was a new amino acid. 

Sponges of the order Lithistida are a rich source of diverse bioactive peptides containing unusual amino acid residues.2 Most 

remarkable is Theonellu swinhoei collected off Hachijo-jima Island. from which we have isolated cyclic peptides cyclo!heonamides,3 

orbiculamides;4 a linear peptide nazumanide A$ and the non-peptides onnamides.‘5 During our cytotoxicity-diiected fractionation of 

the lipophilic extract of T. swinhoei. we found a new class of linear polypeptides named polytheonamides A, B, and C. We report the 

isolation and amino acid composition of polytheonamides in this paper. The structures of polytheonamides will be reported in an 

accompanying paper. 

The EgO soluble portion of the EtOH extract of T. winbei was subjected to solvent partitioning between 90% MeOH and 

n-hexane to remove non-polar oil; the aqueous MeOH phase was fractionated by ODS Bash chromatography. The cytotoxic fraction 

eluted with CH2ClmeOH (1:l) was further purified on Sephadex LH-20, followed by ODS-HPLC to yield polytheonamides A, B, 

and C (3.8,5.2, and 1.0 x 10s4 96 of wet weight, respectively). 

Poiytheonamides were negative to ninhydrin reagent. However, upon spraying with ninhydrin after in siru hydrolysis on 

TLC plates and heating with H2SO4 they gave an orange spot, suggesting a cyclic or h’-terminal-blocked peptide, which was also 

confirmed by NMR data. The lH NMR spectrum of polytheonamide B in DMSO-dd exhibited many amide and tx-methine signals as 

well as huge aliphatic methyl signals; the 13C NMR spectrum was also reminiscent of a peptide composed of many aliphatic amino 

acids. 

Amino acid analysis of the total acid hydrolysate of polytheonamide B indicated the presence of Asp (7.9 mol), Thr (3.9 

mol), Ser (1.5 mol). Glu (2 mol). Gly (10 mol). Ala (8.9 mol), Val (4.3 mol), and Ile (2.3 mol).’ In addition 10 these amino acids, 

distinct peaks for 4 unusual components were also found: X1 (acidic amino acid with a shorter retention time than Asp), X2 (neutral 

amino acid with a similar retention time as Cys). X3 (neutral amino acid with a slightly longer retention time than Be). and X4 (basic 

component with a similar retention time to Orn). The peaks for Thr, Ser. and Glu were broad, suggesting the presence of overlapping 

peaks for unusual amino acids. 
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In ardor to identify the unknown components. the acid hydrolysate was directly anatyzed by 2D NMR including CGSY, 

HOHAHA, HMQC. and HMBC specm. Signals for the usual amino acids were readily assigned by comparing the NMR data with 

those of authentic samples. In addition IO an A3MX system for Thr (6 1.21, 3.82. and 4.28), there was another A3MX system with 

similar chemical shift values (8 1.15.3.94, and, 4.25). which was assigned as a’llu. An AB system at 6 4.75 and 4.28 indicated the 

presence of rhre+hydroxyAsp, which gave peak Xl in the amino acid analysis. There was a huge methyl singlet at 8 0.96. which 

gave HMBC crosspeaks with carbons at 6 26.0.33.0. and 62.5. The a-methine proton attached to a carbon at 6 62.5 resonated at 6 

3.32, thereby indicating the presence of r-Leu (peak X2). which had been known in discodermins.8 polydiscarnide A.9 and 

botnomycins.10 This was conftrrned by comparison with enthentic sample. There were two singlet methyls at 6 1.17 and 1.32, 

both of which were correlated with carbons at 8 62.9 and 70.6 in the HMBC specrntm. These data led to identification of (r 

hydroxyvai, which was found as a component of aureobasidin A isolated from the yeast Aureobasidium pullula~~.~~ A methine 

proton at 8 2.50 exhibited COSY crosspeaks with an a-methine signal at 8 3.98, a methylene at 2.39 and 2.53, and a methyl at 0.95. 

thus revealing the presence of B-methylGlu. l2 The peak X3 was identified as methylamine on the basis of NMB data (SH 2.44,8~ 

25.4). The last unusual amino acid found in the hydrolyxate was 8-methylIie (X4). Since interpretation of the HMBC spectrum of 

the hydrolysate mixture was ambiguous due to overlapping of methyl signals, B-methyllie was isolated from the acid hydrolyxate, 

together with &eu, B-hydroxyval. and other standard amino acids by ODS-HPLC. l3 Its lH NMR data [S 0.78 (3H. t). 0.88 (3H. s). 

0.89 (3H. s), 1.32 (2H, q). and 3.40 (IH. s)] were comparable with those reported in polydiscarnide A.g In addition, there was a spin 

system assignable to an n-propyl group 18 0.80 (3H), 1.57 (2H), and 2.92(2H)], which was due to tri(n-propyl)amine as identified by 

comparison with art authentic sample. 

These amino acid units were easily assigned in the 2D NMR spectra of polytheonamide B, which contained one spin system 

absent in the spectra of the acid hydrolyzate. An isolated oxygenated methylene (8H 2.95 and 2.68; SC 63.0) was coupled to two 

tertiary methyls (6H 0.98 and 1.05; 8~ 23.7 and 23.9). a quaternary carbon (6~ 37.7), and an a-metbine carbon (8H 4.59; SC 57.8) 

in the HMBC spectrum, thereby indicating the presence of y-hydroxy-r-Leu residue, which was, to the best of our knowledge, a new 

amino acid. 

Similarly, polytheonamides A and C were analyzed to obtain almost identical msu1ts.l4 Polytheonamides were highly 

cytotoxic against L1210 with IC50 c 4 ng/mL. 
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