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Abstract - A cytotoxic fused tetracyclic aromatic alkaloid, styelsamine C 
(3) from the ascidian Eusynstyela latericius, was synthesized utilizing 
biaryl cross-coupling reaction. 

 
A series of structurally fascinating and biologically active fused polycyclic aromatic 
alkaloids containing pyrido[2,3,4-kl]acridine subunit have been isolated from marine 
sources during the last twenty years.1 Styelsamines A~D (1)~(4) , structurally the most 
simple compound in the group and mild cytotoxicity toward the human colon tumor cell 
line HCT-116, was obtained in 1998 from the marine ascidian Eusynstyela latericius.2 
Previously we have achieved the synthesis of pantherinine, pyridoacridine ring system 
alkaloid.3 We report herein the first total synthesis of 3 utilizing biaryl cross-coupling 
reaction.4 
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Selective transfer hydrogenation of 5-methoxy-2,4-dinitrotoluene (5) 5 with 10% Pd-C 
catalyst and cyclohexene in EtOH at 90℃ for 15 min gave 4-amino compound (6) and 
2-amino-4-nitro compound in 60% and 7% yield, respectively. 6 was treated with 
5-methoxymethylidene-2,2-dimethyl-1,3-dioxane-4,6-dione6 under reflux for 2 h to give the 
enaminone (7) in 94% yield. The cyclization of 7 in refluxing diphenyl ether for 15 min 
afforded the 4-quinolinone (8) via unstable aminoketene in 83% yield. Treatment of 8 with 
POBr3 at 70℃ for 1.5 h afforded the 4-bromoquinoline (9) in 78% yield. Suzuki reaction 
between 9 and phenylboronic acid in EtOH/toluene containing K2CO3 and catalytic 
amounts of tetrakis(triphenylphosphine) palladium (0) at 95℃  for 3 h gave the 
4-phenylquinoline (10) in 94% yield. Treatment of 10 and N,N-dimethylformamide at 170℃ 
for 4 d afforded the aminoalkene (11) in 91% yield. Oxidation7 of 11 was accomplished with 
NaIO4 in THF/H2O at room temperature for 2 h to provide the aldehyde (12) in 90% yield. 
The intramoleculer nitrene insertion reaction8 of 12 with (EtO)3P at 180℃ for 2 h gave the 
tetracyclic compound (13) in 65% yield. Finally, demethylation of 13 with BBr3 in CH2Cl2 at 
room temperature for 2 h furnished styelsamine C (3)9 in 86% yield. The spectral data of 3 
obtained in the same solvent condition were identical with those of the natural product.2 
The synthesis of styelsamines A, B and D is currently in progress. 
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