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AN X-RAY STUDY OF AEROTHIONIN FROM APLYSINA FISTULARIS (PALLAS) 
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ABSTRACT: The structure of aerothionin, a tyrosine-derived brominated compound 
from the sponge Aplysina fistularis (Pallas), is confirmed by X-ray data, which 
with CD data assign its absolute configuration. 

During our extensive studies of the bioactive constituents of Aplysina 

fistularis (Pallas) sensu Wiedenmayer, 1977 (formerly Verongia aurea sensu de -- 
Laubenfels, 1948) l-6 we observed some time ago that one specimen of Aplysina 

fistularis (AHBE 19-111-74-l-1, collected at Bahia Conception, Baja California, 

latitude 27' N, Gulf of California at 22 m depth) gave as its major component 

(constituting 10% of the extract, 0.4% of the frozen sponge's wet weight) aero- 

thionin (A), which showed a molecular ion containing four bromine atoms at m/z -- 
814 (CZ4HZ6Br4N408) in its field desorption mass spectrum and was identified from 

its uv spectrum (AmaT 282 nm) and 'H NMR spectrum (DMSO-d6, 8.46 ppm, t, J = 7.0 

Hz, 2 H, NH; 6.55, s; 2 H, =CH; 6.34, d, J = 7.0 Hz, 2 H, OH; 3.90, d, J = 7.0 Hz, 

2 H, -CHO-; 3.65, s, 6 H, 0CH3; 3.63, d, J = 17.8 Hz, HA of HA-$-HB; 3.17, d, 

J = 17.8 Hz, HB of HA+HB; 3.3, m, 4 H, N-CH2; 1.44, m, 4 H, -CH2-) compared to 

data for the reported compound.7 While extensive testing8 has revealed no signi- 

ficant pharmacological properties for aerothionin, its structure, assigned 
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earlier" from degradative experiments and spectroscopic properties, is of 

interest for its relation to other metabolites of dibromotyrosine. 10 We report 

here our X-ray assignment of the structure of aerothionin, including absolute 

configuration, confirmed by circular dichroism analysis. 

Because the colorless crystals of & obtained from benzene-methanol were un- 

stable to X-rays, data from three crystals were combined, using the intensities 

of three standard reflections for scaling and correcting for decay. Crystal data: 

C24H26BrqN408.+C6H6, monoclinic, _ Mw = 857.3, 5 = 10.070(6)& b = 14.239(8)& E = 

13.073(8)x, g = 105.23(S)', 1 = 1808.6A3, G = 1.57 gcmV3, L = 2, space group p21, 

[X(CuKo) = 1.5418&l. The structure was solved by Patterson and heavy atom methods 

and has been refined to R = 0.064 and wR = 0.072 on 2638 non-zero reflections - - 
(2a-level). The opposite enantiomorph was refined to g and wR values of 0.066 and - 

0.074, respectively, suggesting, but not definitely establishing, that the correct 

enantiomorph is as shown in Figure 1. 

Figure 1. Stereoscopic view of a single molecule of aerothionin (4) 
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The absolute configuration suggested by the X-ray analysis was confirmed by 

the circular dichroism (CD) of &. Since the adjacent ring oxygens are trans and 

the diene system is appropriately skewed, the absolute stereochemistry can be 

assigned by relation to aeroplysinin-1, whose enantiomers (,J and 
$ 
) have been 

assigned absolute configurations in independent X-ray studies 
11,l 

and one of 

whose enantiomers, (-)-aeroplysinin-1 (,Q, has reported CD behavior.13B14 

CN CN 

Our sample of aerothionin (,$) has [aID +210° (5 1.7, CH30H), similar to that 

reported for (+)-aeroplysinin-1 (2) ([a], +182" (2 0.5, acetone)].13 More signi, 

ficantly, A, 
max 

with two skew diene chromophores, gives the CD values [e],,, = 

+70,500, [6]!$ = +78,200 (CH30H). The corresponding CD value reported for 

(-)-aeroplysinin-1, 

(CH30H&13 

with only one skew diene chromophore, is [e]Tit = -49,500 

In view of the similar skew diene conformations of ,$ (cf. Figure 1) 

and 2, their absolute configurations must be opposite. 
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