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6-Propionyllumazines from the Marine Polychaete, Odontosyllis undecimdonta
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6-Propionyllumazine and its 3-methyl and 1,3-dimethyl
derivatives have been isolated from the swimming polychate,

Odontosyllis undecimdonta.

In 1981 Cardellina and Meinwa1d1) isolated a minor metabolite of 6-

substituted lumazine derivative from Leucetta microraphis, a calcareous sponge

common in Bermudan waters, and named it leucettidine. Its structure was
proposed as 1 based on analysis of various spectral data. However, in 1984
Pfleidererz) revised the structure of leucettidine to 6-(1-hydroxypropyl)-1-
methyllumazine (2) by comparison of the natural product with an authentic sample
prepared by an unambiguous synthesis.

Recently, we isolated three 6-substituted lumazine derivatives from the

luminescent marine polychaete called "fire worm'", Odontosyllis undecimdonta,3)

collected at Toyama-Bay in Japan.
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The structures of three natural products were deduced from various spectral

4) on 6-propionyllumazine derivatives

1H and

data involving high resolution mass spectra
to determine the empirical formula for Cq0Hqo03Ny4 and Cy1Hq,03N,, and
13c-NMR spectra5) to elucidate the nature of the substituents such as the -CO-
CH,CH;3 group coupled with the basic nucleus of the lumazine framework. From
the above physical properties, the structures of two of three derivatives were
assigned as 3-methyl-6-propionyllumazine (3) and 1,3-dimethyl-6-propionyl-
lumazine (4), respectively, and were characterized by comparison of their
physical data (TLC, NMR, and UV spectra) with those of authentic samples
prepared by the known method.®) The structure of the remaining metabolite was

7) in conjunction with high

deduced as 6-propionyllumazine (5) by NMR analysis
resolution mass spectrometry.7) When 5 was methylated with MeI-K,CO5 in DMF
(rt, 1 h), the known compound of 1,3-dimethyl-6-propionyllumazine (3)6) was
obtained via the 3-methyl derivative (3).

Isolation of these lumazine derivatives possessing the propionyl substituent

at C-6 position from the natural source is the first example. Whether compounds

3, 4, and 5 are related to the luminescent system in Odontosyllis bio-
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luminescence is not yet known. Studies on the roles of 6-propionyllumazines on

Odontosyllis and on the characterization of other fluorescent substances are in

progress.

Isolation of 6-propionyllumazine derivatives was accomplished as follows:
freeze-dried worms (6 g, ca. 3000 individuals) were ground and subsequently
emitted a bright luminescence after being placed in 120 ml of water. The
suspended worms were repeatedly ground and squeezed until luminescence could no
longer be detected and then evaporated to dryness in vacuo. The contents thus
obtained were extracted with MeOH. The MeOH extracts (2 g) were taken up in
MeOH—CH2C12 (1:10) and the solvents were removed. Separation of the soluble
portion in MeOH-CH,Cl, (680 mg) through Toyopearls) column using MeOH afforded
three fractions containing 3, 4, and 5, which were separated on silica-gel TLC
plates using MeOH-CH,Cl, (1:20 for 3 and 4, and 1:10 for 5). Further TLC
purification of each fractions using AcOEt-benzene-MeOH (10:6:1) gave pure
compound 3 (31.2 mg), 4 (29.9 mg), and 5 (7.7 mg), respectively.
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