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DIPLAMINE, A CYTOTOXIC POLYAROMATIC ALKALOID FROM THE 

TUNICATE DIPLOSOMA SP. 

Geera A. Charyulu,’ Tawnya C. McKee and Chris M. Ireland~ 

Deparunent of Medicinal Chemistry, College of Pharmacy 

University of Utah, Salt Lake City, Utah 84112 

Summary: A novel cytotoxic alkaloid, diplamine (3) was isolated from tbe tunicate Diplosomra sp. The structure was established 
by interpretation of spectral data and chemical analysis. 

A wide variety of highly colored alkaloids have recently been reported from invertebrate marine animals, the large majority of 

which possess a fused tetracyclic hetemammatic skeleton. Examples inchtde the vammines (l),’ and the cystcdytins (2).’ We 

now wish to report the structure of an additional member of this family, diplamine (3) from a Diplosomo sp.’ tunicate collec!ed in 

the Fiji Islands. Diplamine is cytotoxic towards L1210 murine leukemia cells with an IC, of 2 x 10 p&ml and antimicrobial 

against E. coli and S. aureas. 
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A solvent partition of freeze dried tuuicate followed by silica gel column flash chromatography (CHCl,-MeOH; 90/10) yielded 

diplamine (3, 0.08%) as a burnt orange solid. 6 The Fast Atom Bomdardment Mass Spectrum (FABMS) of 3 exhibited MH’ and 

MH’+2H ions at m/z 366 and 368, indicative of a quinone moiety. ‘Ibe molecular formula C,H&l,O$ was assigned by mass 

measurement of the MH’ ion (366.1279 A +.3 mmu). Thorough analysis of ‘H and “C NMR data (Table 1) 

Table 1 

alant ‘H 

NMR ‘assignments for Diplamine (3) 8 CDCl, (relative to CHCl, int stand.) 

“C LR ‘H to “C con. 

1 

: 
4 

: 
5 
6 
7a 

: 
10 
101 
lob 
lh 
12 

ii 
15 
16 
S-Me 

8.46 (dd 8.0, 1.4) 122.76 C3, Clla 
7.92 (ddd 8.0, 8.0, 1.2) 129.63 Cl16 
7.80 (ddd 8.0, 8.0, 1.4) 131.93 Cl. c4a. c5 
8.27 (dd 8.0. 1.2) 118.94 C2, c5 

t21.28 
136.59 

8.35 (d 5.6) 
9.06 (d 5.6) 

3.73 (br. 1.) 
3.73 (br. 6.) 
6.45 

1.91 
2.62 

131.75 
149.71 
146.39 
179.43 
143.39 
149.51’ 
151.7w 
116.90 
145.49 
30.02 
39.75 

170.56 
23.32 
17.86 

c4. Cl& 
C4. C4b, C6. C7a 

c9. c10. cm. Cl2 
Cl5 

C15. Cl6 
C9 

4201 



4202 

including one bond and multiple bond (J = 10 Hz) ‘H and ‘%? correlation experiments (‘fable 1) combined with comparison of 

similar data for 1 and 2 allowed unequivocal assignment of structure 3 to diptine. ‘Ibis structural assignment was confirmed by 

oxidative demethylation of varamine A (1, where R=Me) with ceric ammonium nitrate,’ to obtain a product that was identical in 

every respect to the natural product. 

Diplamine is a member of a growing class of alkaloid pigments reported in the last year from both sponges” and tunicates.’ AR 

of these compounds have planar structures and reported cytotoxicity, suggesting they may intercrdate into DNA. The varamines 

and diplamine, which have the same carbon skeleton as the cystodytins, are an order of magnitude more cytotoxic than the 

cystodytins, indicating that the thio-methyl may also be important in cytotoxicity. 
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