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Summary: A new bromine-containing alkaloid, keramadine, has been isolated from 

the Okinawan sea sponge Agelas sp. as a novel antagonist of serotonergic 

receptors and its structure has been elucidated by n.m.r. spectrometry. 

During our study on physiologically active substances of marine 

organisms, we have examined the pharmacological actions of 70% ethanolic 

extracts of numerous sea sponges collected at Okinawa using the isolated 

vascular smooth muscle. As a result, it was Poundthatabrown sea sponge 

Agelas sp. had antagonistic activities* on serotonergic receptors in the 

rabbit aorta 3 . In this communication we report the isolation and structure 

determination of a new antagonist of serotonergic receptors, named keramadine 

1 from the sea sponge. 

The methanolic extract of the sea sponge Agelas sp., which was collected 

at Kerama Rett??, Okinawa, was suspended in water and extracted with n-butanol. 

The n-butanol soluble portion of the extract was chromatographed on columns of 

silica gel (chloroform-methanol 1:1, chloroform-n-butanol-acetic acid-water 

25:60:16:10, and isoamylalcohol-acetic acid-water 30:13:10) and Sephadex LH- 

20 (methanol and chloroform-methanol 1:l) by monitoring the antagonistic 

activity on serotonergic receptors in the isolated aorta to give an active 

fraction. The fraction was chromatographed on a Develosil ODS column by using 

6:4 water-methanol containing 0.2% trifluoroacetic acid as eluant to obtain an 

active substance, keramadine I_, as colorless powder (mp. 183-187°C, 0.0014$ 

yield from the fresh sponge). 

The field desorption mass spectrum of 1 showed intense M+H ions at m/z 

324 and 326, indicating that 1 is a monobromo compound (C12H14N50Br). The 

i.r. spectrum of 1 (KBr) showed an amide carbonyl absorption at 1680cm-'. A - 
detailed analysis of the 'H n.m.r. spectrum of 1 revealed a partial structure 
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NH2 

Fig. 1. Chemical structure of keramadine 1 and n.O.e.s ($), H(irradiated)- 

H(enhanced). 

Table 1. '3C n.m.r. (22.5 MHz) and 'H n.m.r. (90MHz) spectral data for 

keramadine 1 in DMSO-d6. - 

Position 6H" H, m, J (Hz) Gb mc LH-C (Hz) 

2 146.9 S 

3 11.96 brs 

4 7.02 S 112.0 

5 123.7 d 200 

6 6.20 AB, d, 11 133.3 d 160 

7 5.81 ABX2, dt, 11 and 5.6 113.8 d 158 

8 4.01 t, 5.6 38.6 t 

9 8.22 brt, 5.6 

10 159.6 S 

11 126.7 S 

12 11.58 brs 

13 6.92 dd, 2.9, 1.5 121.3 d 185 
14 95.0 S 

15 6.80 dd, 2.9, 1.5 111.7 d 177 

16 3.38 S 29.2 g 142 

N(2) 7.59 brs 

a; 6 in ppm, 70°C. b; 6in ppm and assignments are based on single-frequency 

decoupling experiments. c; Multiplicity in the off-resonance decoupled 

spectrum. 





2478 

References 

1. Physiologically active marine natural products from Porifera III. 

Proceeding paper; II. Nakamura, H. Wu, J. Kobayashi, Y. Ohizumi and Y. 

Hirata, Tetrahedron Lett., 3, 4105 (1983). 

2. P. M. Vanhoute, Fed. Proc., 2, 211 (1983). -- 

3. Y. Ohizumi and T. Yasumoto, J. Physiol., 777, 711 (1983). 

4. T. Bundgaard, H. J. Jakobsen and E. J. Rahkamaa, L. Ms. Reson., 19, 

345 (1975). 

5. R. E. Wasylishen and G. Tomlinson, Biochem. J., 147, 605 (1975) 

6. B. Stothers, "Carbon-13 NMR Spectroscopy," Academic Press, 1972, New York, 

P 253. 

7. S. Forenza, L. Minale and R. Riccio, Chem. Comm., 1129 (1971). -- 

8. E. E. Garacia, L. E. Benjamin and R. I. Fryer, Chem. Comm., 78 (1973). -_ 

9. R. P. Walker, D. J. Faulkner, D. V. Engen and J. Clardy, J. Amer. Chem. 

fi., 103, 6772 (1981). 

(Received in Japan 24 February 1984) 


