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Summary: Eudistomidin-A, a novel indole alkaloid having calmodulin-antago- 

nistic activity has been isolated from the Okinawan tunicate Eudistoma glaucus 

and the structure determined to be 1 on the basis of the spectral data and 

chemical derivatization. 

During our studies on bioactive metabolites from marine organisrms1-4, we 

have examined pharmacological and biochemical effects of extracts of various 

marine tunicates 5 . Recently, calmodulin antagonists have been very useful as 

tools for studying physiological functions of calmodulin6, a ubiquitous Ca2+- 

binding protein which acts as a major mediator regulating cellular function 

and a variety of cellular enzyme system. In this communication, we report the 

isolation and structure elucidation of eudistoraidin-A (l), a novel calmodulin 

antagonist from the Okinawan tunicate Eudistoma glaucus. 

The green colored colonial tunicate Eudistoma glaucus was collected at Ie 

Island, Okinawa, using SCUBA (-5- -10 m), in July 1985. The methanol-toluene 

(3:l) extract of the tunicate was fractionated by monitoring inhibitory 

activities on calrnodulin-activated brain phosphodiesterase. The extract was 

partitioned with toluene and water. The toluene soluble material was sub- 

jected to a silica gel column with hexane-ethyl acetate (2:l) to afford an 

active fraction, which was rechromatographed on a silica gel column with 

chloroform-methanol (85:15) to yield eudistomidin-A (1, 0.0003% wet weight) 

1191 



1192 

Br 
5 4 

1 ; R=H 

2; R = AC 

I H 
OR 

c 

/ NR 

3 ; R = AC 

as a yellow solid, mp. .225-230°C (decomp.). 

The presence of a 8-carboline ring containing bromo, hydroxy and alkyl 

substituents was suggested by UV maxima at 222(e 33000), 254(17000) and 

371(5500) nm7 in MeOH; 13C NMH (DMSO-d6) signals at 6 144.4 (s, C-8), 138.0 

(d, C-3), 136.1 (s, C-l), 133.7 (s, C-9a), 129.2 (s, C-4b), 128.2 (s, C-8a), 

123.5 (s, C-4a), 116.8 (d, C-7), 115.8 (d, C-4), 115.1 (d, C-5) and 112.3 (s, 

C-6) ppm899; l H NMR (DMSO-d6) signals for four aromatic protons at 6 8.44 (lH, 

d, &=5.2 Hz, H-3), 8.22 (lH, d, 5=5.2 Hz, H-4), 7.98 (lH, d, J=l.S Hz, H-5) 

and 7.08 (lH, d, J=1.8 Hz, H-7)8*1o; - and a fragment ion doublet at m/e 287 and 

289 for C12H6N30Br which could be assigned to a partial structure consisting 

of bromo-hydroxy-8-carboline (C-l -C-9a) and an imino (C=N) group (N-l' and C- 

2'). The presence of the imino group was evident from the signal at d 175.8 

(C-2') in the 13C NMR spectrumll and the bands at 1625 and 1605 cm-' in the IR 

spectrum12 of 1. The position of the bromine at C-6 and the hydroxy group at 

C-8 was based upon comparison of the 'H and 13C NMK chemical shift data with 

those of 5-bromoindole or 7-methoxyindole derivatives13v14 and the NOE 

enhancement (2%) of the H-7 signal of 1 when the OH group (6 3.29, brs) or the 

indole NH (6 11.2, brs) was irradiated. 

In addition to the resonances assigned to the E-carboline protons in the 

'H NMR spectrum, signals were also visible at 6 4.23 (m, H-5'), 3.11 (m, H-3') 

and 1.99 (rn, H-4'), which could be attributed to the methylene protons to 

generate a pyrroline ring15 by the attachment to the C=N group at C-2' and N- 

1'. EIMS produced a molecular ion doublet at m/e 329, 331 and a fragment ion 

doublet at m/e 287, 289 corresponding to loss of CH2CH2CH2 unit from 

C15H12N30Br(Mf). The 13C values of S34.7(C-3'), 21.2(C-4') and 61.9(C-5') 

were in good agreement with these assignments. Further confirmation of the 

relative positions of the hydroxy group at C-8 and the imino group in the 
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pyrroline ring was provided by the 'H and 13C NMR spectra of the two type of 

acetates 2I6 and 317, which were yielded in the ratio 1:l by treatment of 1 

with pyridine and acetic anhydride. N-Acetylation of pyrroline ring like the 

product 3 has been observed to other alkaloids containing a pyrroline ring18. 

The 13C signal at C-8 of 2 was shifted to higher field (6 144.4 + 138.9) by 

acetylation of the OH group while the H-7 of 2 shifted to lower field (6 7.08 

+ 7.55). 

Eudistomidin-A is the first calmodulin antagonist from marine origins. 

The values of the 50% inhibitory concentration of calmodulin-activated brain 

phosphodiesterase were 2 x 10m5 hl for 1 and 3 x 10e4 M for W-76, a well-known 

calmodulin antagonist, indicating that 1 was about 15 times more potent than 

W-7. Eudistomidin-A appears to be biogenetically derived from tryptophan (N-2 

- C-9a) and glutamate unit (C-l, N-l' and C-2'- C-5'). Similar B-carboline 

compounds, eudistomin A-Q, had been isolated from the Caribbean tunicate 

Eudistoma olivaceum1g~20. A half of the B-carboline compounds contains a 

hydroxy group which is always substituted at C-6 in the benzenoid ring, 

whereas the hydroxy group of 1 is attached to C-8. Further chemical and 

pharmacological studies of eudistomidin-A and its related compounds are in 

progress. 
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