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Abstract: Eudistomin H (1) is an antibiotic alkaloid isolated from the tunicate Eudistoma olivaceum. In our
continuing investigation of the biosynthétic origin of B-carboline derivatives in this marine invertebrate, we
have evaluated 5-bromotryptamine and 5-bromotryptophan as intermediates. Both of these amino acid
derivatives served efficiently as precursors to eudistomin H.

The eudistomins are a series of amino acid derived! B-carboline antibiotics produced by the tunicate
Eudistoma olivaceum.2 Tunicate metabolites have held considerable attention because of their
pharmacological activities, especially the antiviral oxathiazepine-bearing eudistomins3 and the didemnins,4 and
ecteinascidins,> which are potent and selective cytotoxins in various stages of clinical or preclinical
development.® Given the low level of production of many tunicate metabolites, a knowledge of their
metabolic origin may lead to development of biotechnological techniques for production of those of interest to
the biomedical community.7>8 Only recently have biosynthetic investigations of tunicate metabolites been
undertaken 1,9,10

The pyrrolinyl-bearing eudistomins display, as do the other classes of eudistomins, a variety of substitution
on the indole ring, including bromination and hydroxylation. These substitution patterns apparently influence
bioactivity, with bromine containing derivatives generally more potent.11 Brominated analogues of natural
products are often more bioactive than their non-halogenated counterparts. 12 Based on our previous
observation that tryptamine was not utilized in eudistomin H (1) biosynthesis but was a precursor to
eudistomin 1 (2), we proposed that bromination and decarboxylation occur early in endistomin biosynthesis
(Scheme).! In our continuing investigation of B-carboline biosynthesis in Eudistoma olivaceum, we have
examined the role of brominated tryptophan (3) and tryptamine (4) as precursors to eudistomin H.

The tunicates were collected and acclimated to a small aquarium as previously reported. ! Despite the
considerably reduced size and darker color of the animals compared to our earlier collections, due apparently
to the winter season, these zooids proved capable of producing eudistomins. Our precursors,
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Scheme. Biosynthetic Origin of Eudistoming H (1) and I (2) in Endistoma olivacenm
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[side chain 3-14C}-5-bromo-DL-tryptophan (3) and [side chair 1-14C]- 5-bromotryptamine (4), and cold-
carrier eudistomins H (1) and I (2), were prepared by standard methods.!3.14 Colonies of E. olivaceum were
administered 20 uCi aliquots of potential precursor and incubated for up to two weeks. During the incubation
period, several zooids were removed roughly every four days, freeze-dried, then treated with a chloroform
solution containing 2-3 mg of both cold carriers. Recovered eudistomins were repeatedly purified by HPLC
until constant specific activity was attained (Table).

The results of these incorporation experiments clearly demonstrate that 5-bromotryptophan (3) and S-
bromotryptamine (4) are utilized by Evdistoma olivaceum in the biosynthesis of eudistomin H (). Corrected!

Table. Specific Activity of Eudistomins H (1) and I (2) Following /» vivo Incorporation of
Radiolabeled S-Bromotryptamine and 5-Bromotryptophan

Precursor Specific Activity, DPM/mg (days after uptake)

{side chain 3-14C}-DL-5-bromotryptophan (3) H: 9600 (4) 13700 (8) 11800 (13) 13000 (17)
I 50(4) 60 (8) 20 (13) 19(17)
[side chain 1-14C}-5-bromotryptamine (4) H: 2300(4) 2700(8) 4200(11) 5300 (16)
I 200(4) 150 (8) 200 (11) 90 (16)
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for animal and carrier masses (Figures 1 and 2), it is apparent that the amino acid serves as the more efficient
precursor. Bromotryptophan and bromotryptamine are both incorporated significantly better than their non-
halogenated precursors, tryptophan and tryptamine. 1
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Figure 1. Incorporation (DPM/g dry animal) vs. Figure 2. Incorporation (DPM/g of dry animal)
time in eudistomin H (A )and I( O) from vs, time in cudistomin H(A )and1(0)

[side chain 3-14C}-DL-5-bromotryptophan from [side chain 1-14C}-S-bromotryptamine

These results substantiate our proposed biosynthetic pathway to the pyrrolinyl-bearing eudistomins in
Eudistoma olivaceum (Scheme). To summarize the evidence for the proposed scheme, we previously
demonstrated! that tryptophan and proline are the amino acid precursors to eudistomins H (1) and I (2) and
that tryptamine is selectively incorporated into eudistomin I; our current results further support this scheme
by demonstrating that bromotryptophan (3) and bromotryptamine (4) are selectively incorporated into
eudistomin H. Bromination of tryptophan is clearly the preferential secondary metabolic pathway in our
collections of Eudistoma olivaceur, based on the efficiency of bromotryptophan utilization and the
predominance of eudistomin H in our collections of the tunicate.! The preferential utilization of
bromotryptophan over bromotryptamine may indicate that decarboxylation and subsequent condensation with
proline occur in a multienzyme complex which restricts the efficient utilization of exogenous
bromotryptamine. Significantly better incorporation of the brominated amino acid derivatives is to be
expected since non-halogenated amino acids have other destinations in both primary and secondary
metabolism whereas, once halogenated, the amino acid is committed to secondary metabolism.
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