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Patellamides B and C, cytotoxic lipophilic cyclic peptides from a marine tunicate, with 

proposed structures have been synthesized by the use of diphenyl phosphorazidate(DPPA) and 

diethyl phosphorocyanidate(DEPC). Their physicochemical properties lead to reassign the 

structures of patellamides B and C on the bonding order. 

Lipophilic cyclic peptides from marine organisms constitute a growing class of naturally 

occurring antineoplastic and/or cytotoxic substances having unique thiazole amino acid 

structures. 3 As part of a program on peptide synthesis using diphenyl phosphorazidate(DPPA, 

(C6H50)2P(O)N3) and diethyl phosphorocyanidate(DEPC. (C2H50)2P(O)CN). we have already revealed 

by synthesis4 that the proposed structure of dolastatin 3,5 a very potent cytotoxic lipophilic 

cyclic peptide from a mollusc. should be revised.6 Further, we have succeeded7 a synthesis of 

ascidiacyclamide, another cytotoxic cyclic peptide from an ascidian, 8 and clearly established 

its absolute configuration. 

Now we turned our attention to the synthesis of patellamides A, 6, and C. cytotoxic 

lipophilic cyclic peptides isolated from a tunicate Lissoclinum patella. The structures of 

patellamides A. 8, and C have been proposed' as 1, 1, and 2, respectively, containing unusual 

fused thiazole-oxazoline units. 
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t Dedicated to Professor Shun-ichi Yamada on the occasion of his 70th birthday. 
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Chart 1. Synthesis of Patellamide B with Proposed Structure 2. 
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Table. Comparisons of Synthetic and Natural Patellamides B and C 

'H-NMR (270MHz) 

[“ID (CH2’J2) Oxazoline . Thiazole 
Methyl H-4 H-5 

Patellamide B 
Synthetic(Proposed structure) +69.9"(c=O.34) 1.62 1.64 4.31(7.9Hz) 4.47(7.9Hz) 7.88 7.92 

Natural t29.4"(c=0.34)a) 1.45 1.47 4.29(4Hz) 4.38(4Hz) 7.39 7.49 

Patellamide C 
Synthetic(Proposed structure) +47.2"(c=O.365) 1.65 1.67 4.41(8Hz) 4.51(8Hz) 7.89 7.97b) 

Natural t19" (c=O.21) 1.41 1.44 4.26(4Hz) 4.36(4Hz) 7.44 7.50 

a)Purified sample: +50.6"(c=O.19 CH2C12). b)lOOMHz 

tetrahydrofuran at 4" for 48h to give patellamide C with the proposed structure 3 in 74% 

yield. Again, the physicochemical data of the synthetic patellamide C support its structure 

but are completely different from those reportedga for natural one, as shown in Table. 

At the early stage of the structural determination. the similarities between the spectra 

of patellamides and ulicyclamide14a(~) isolated from the same tunicate were noted. 

Especially, the absence of homoallylic coupling at C-4 protons of the oxazoline parts in each 

peptide led to assign the fused thiazole-oxazoline structures. Subsquently. however, the 

structure of ulicyclamide 13 has been revised 
14b as 14 with 2-(I'-aminoalkyl)oxazoline moiety. - - 

Therefore, the structures of patellamides should be also reassigned on the basis of the 

similarities with the revised structure 14 of ulicyclamide. - 
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As shown in Table, proton signals 

on both thiazole and oxazoline rings of 

our synthetic patellamides B and C are 

observed at lower fields than those of 

natural peptides. This suggests the 

absence of the fused thiazole-oxazoline 

structures for natural patellamides. 

Furthermore, a detailed inspection of the 

evidences g used for the originally 

assigned structures has led us to deduce 

that the structures of patellamides B and 

C should be reassigned as 15 and 16, - 
respectively, having the reverse order of 

amino acid residues and Z-(l'-amino- 

alkyl)oxazoline structures. This has 

been verified by the synthesis as 

described in the following paper." 

Interestingly, the synthetic 

patellamides B (2) and C (3) with 

proposed structures showed potent cytotoxicity against L-1210 murine leukemia cells cultured 

in vitro similarly to natural patellamides B and C. 
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