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Abstract: Eudistomin H (1) is an antibiotic alkaloid isolated from the tunicate Eudistoma ohwceum. In our 

udnuing investigation of the biosynthetic origin of g-carbolme de&at&a L this marine invertebrate, we 
have evaluated 5-bromo@@am& and ,S-bromotryptophan as intermediates Both of these amino acid 
derivatives served e&iently as precursors to eudistomin H. 

The eudistomins are a series of amino acid derived’ g-carboline antibiotics produced by the tunicate 

EuaWoma oliHacplrm.2 Tunicate metabolites have held considerable attention because of their 

pharmacological activities, especially the a&viral oxathiazepine-bearing eudistomins~ and the didemnins,4 and 

ecteinascidins,s which are potent and seiective cytotoxins in various stages of clinical or preclinical 

development.6 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. 718 Only recently have biosynthetic investigations of tunicate metabolites been 

.lld~&fXl.‘~9~10 

The pyrroliny1-bearing eudistomins display, as do tbe other classes of eudistomins, a variety of substitution 

on the indole ring, including bromination and hydroxylation. These substitution patterns apparently influence 

bioactivity, with bromine contaming derivatives generally more potent. l l Brominated analogues of natural 

products are often more bioactive tban their non-balogenated counterparts. ‘2 Based on our previous 

observation that tryptamine was not utilized in eudistomin H (I) biosynthesis but was a precursor to 

eudistomin I (2), we proposed that bromination and decarboxylation occur early in eudistomin biosynthesis 

(Scheme). l In our con&ruing invest@ionof g-carboline bmsyi&& in Ena$tiarna oii-, we have 

examined the role of brominated tryptophan (3) and byptan& (4) as precursors to eudistomin H. 

The tunic&es were collected and accinnated to a small aquarium as previously reported. 1 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 eudistomina. Our precursors, 
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Scheme. Biosyatbetic Origin of Erd&tominr H (1) and I (2) in m d%ucum 

I Eudistinnin I(2) 

Table. ~Aetivity~EElrdbtoalerE(l)iadt(2~Fdkru~~#~~~of 
Radiolabekd !Mrom~~ine and 5-Bmmotryptepbm~ 

Precursor Specific Activity, DPwmg (days &er uptake) 

@k&z &I& 3-14C]-&-5-bromotryptophan (3) H: 9600 (4) 13700(8) IlSOO(l3) 13000(17) 

I: 50 (4) 60 (8) 20 (13) 19 (171 

[Sk&? ckain l-lo]-Safe {4) HL: 2300(4) 2700 (8) 4200(11) 5300 (16: 

I: 200(4} 150 (8) ZOO(ll) 90 (i6) 
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foranimalmdmrriermasm(Fiics1 and2),itisapprentthattheaminowidawwaastbemmeScimt 

pmmrsor. Bromotryptophan and bromahyptunine arebothknporatedsi&fl~batterthultbeirnon- 

batogcprrtc<t pnanwrrs,WPtopl=~tryptuslinc.l 
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Figure 1. Incorpo~tbn @PM/g dry animrl) vs. Figure 2. hworpora~ (mwg of ey mimrl) 
timeineodbtominli(A)andI(U)lrom vs.timeineu&tem3arE(A )aedI(O) 
WcWnn 3-C~DbMmmry~~ fro08 [sidechdu l-firC]J-bromlwi 

These rcwlfts fdstahte our proposed comic pathway to the bang eudistomins in 

Eua?SW?&xo~~ (Scheme). To summa&e theevidencefbrtbepfopo&sc~wepreviously 

demonstrated~thattryptophanarniproliaearetheaminoacid pnausorstoa&tominsH(i)andI(2)and 

thatuyptamkissekctivelyimxqomtedintoeudistominI; ourcurrentn&ts!brthersupporttbisscheme 

bydemoIMtrat@thatbr ~phan (3) and bv (4) are selectively kxqorat& into 

atdistominH. BromWionoftryptophanisclearlytheprekcaMseux&rymet&olicpathwayinour 

cotEectioasof~tan*a~~,~bssedonthe~ofbnrmoayptophan~sndtbe 

~of~~~H~~~0f~~~e.l ~~~nof 

bromotryptopban over bromotryptamine may indicate that decarbox$ation and a&sequent condensation with 

proline occur in a multienzyme complex which restricts the efkient utiktion of v 

bro~ne. Signihmtly better incorporation ofthe bromhted amino acid dehativw is to be 

expected since non-halogena~I amiao acids have other de&nation~ in both primary and secondary 

mctrrbdism~oncehaloemat#ltheaminoarjdiaconnrrittedto~~~. 
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