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Abstract: A pentacyclic aza-aromatic alkaloid, cystodamine (6), and its isomer (11) were 
synthesized from 7-(or 6-)bromo-4-chloro-5,8-quinolinedione (1, 8) and o-nitrocinnam- 
aldehyde dimethylhydrazone (2) using hetero Diels-Alder reaction. 
© 1997 Elsevier Science Ltd. 

A number of biologically active polycyclic aromatic alkaloids including iminoquinolinequinone structure 

have been isolated from marine organisms in recent years: Cystodamine (6) is a pentacyclic aromatic alkaloid 

isolated from a Mediterranean ascidian Cystodytes delle chiajei (Polycitoridae), and showed activity against human 

leukemic lymphoblasts. 2 We report here the synthesis of 6 and its isomer 11 using hetero Diels-Alder reaction. 

The hetero Diels-Alder reaction 3 of 7-bromo-4-chloro-5,8-quinolinedione 4 (1) with o-nitrocinnamaldehyde 

dimethylhydrazone (2, prepared from o-nitrocinnamaldehyde and N,N-dimethylhydrazine) in a small amount of 

chloroform containing acetic anhydride 3a proceeded regioselectively 3c to afford 6-chloro-4-(2-nitrophenyl)pyrido- 

[3,2-g]quinoline-5,10-dione (3, 34% yield) and 6-chloro-4-(2-nitrophenyl)-l,4-dihydropyrido[3,2-g]quinoline- 

5,10-dione (3', 21% yield). The chloro compound (3) was treated with sodium azide in aqueous N,N-dimethyl- 

formamide to give 4 in 54% yield. Finally, 4 was hydrogenated in methanol using 

10% palladium on carbon as a catalyst to furnish cystodamine 5 (6) in 91% yield. The 

reaction of 3 with sodium methoxide in methanol at 25°C for 30 rain afforded 

methoxyquinone (5, 75% yield), a synthetic intermediate 6 of meridine (7); the structure 

was determined by X-ray crystallographic analysis. 7 Similarly, an isomer s (11) Of 

cystodamine (6) was prepared from 6-bromo-4-chloro-5,8-quinolinedione 9 (8) and 2. 
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