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Abstract - The synthesis of indolizidinone 1, a desiqned 

mimic of the proposed bioactive reqion of erabutoxin, a 

lethal venom protein, is detailed. 

Peptides and oroteins are ubiquitously distributed in nature, and nlay vital 

roles in the requlation of virtually all hioloqical processes. The under- 

standinq of the relationship between the conformation and activity of these pep- 

tides is one of the important qoals of contemporary biochemistry. In this re- 

qard, we are enqaqed in the desiqn and synthesis of conformationallv restricted 

mimetics oE bioactive peptides and proteins. 

Erahutoxin b, whose x-ray structure has been determined,' is a 62 amino acid 

lethal neurotoxic venom protein isolated from the hroad-banded blue sea snake. 

Erabutoxin acts throuqh the blockade of the post-synaptic nicotinic acetyl- 

choline receptor (KD 10-'I MI in a nondepolarizinq curare-like manner.3 Ve- 

noms from both hydrophiidae (sea snakes) and elapidae families (cobras, kraits, 

mambas) exhibit a common mode of action and stronq structural homoloqy. The 

hishly conserved region ASD-Phe-Arq-Gly (residues 31-34) is contained within 

a 0-turn reqion at the end of the lonqest of three loons of @-pleated sheet, and 

has been proposed to contain the residues critical for hindinq to the acetyl- 

choline receptor pr0tein.l It is this reqion which we have chosen to mimic. 

Rased on molecular modelinq, we have designed a first qeneration 0-turn mimetic 

1, incorporatinq the Eunctionality representative of the asoartyl and arqinyl 

side chains, the synthesis of which is the subject of this communication. 

t ~ h i s  paper is warmly dedicated to Professor Gilbert Stork on the occasion of 
his 65th birthday. 
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Our synthesis commences with the readily availahle monoepoxide of cyclooc- 

tadiene. Allylcu~rate openinq, utilizinq the Drocedure of Normant,5 affords in 

8 7 %  yield the cyclooctenol derivative 2. Jones oxidation and subsequent oxime 

formation nrovides anti-oxime 3. Reckmann rearranqement via the tosyloxime qe- 

nerates the nine membered rinq lactam 4 in 52% yield. Amidomercuration6, fol- 

lowed by stereospecific reductive trap~inq with methyl acrylate affords the 

bicyclic lactam 5 in 5 7 % . 7 r 8  Ozonolysis, reductive workup and subsequent 

Horner-Emmons condensation with diiso~ropyl cyanomethylphosDhonate affords 

nitrile ester 6. 
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Hydroqenation of the olefin, hydrolysis of the ester, and catalytic reduction of 

the nitrile usinq the procedure of uaker9 provides mimetic 1 in 82% yield from 

6. 

The bioloqical evaluation of erabutoxin mimetic 1, in a nicotinic acetylcholine 

bindinq assay is in proqress and will be renorted in due course. In liqht of 

the relationship between mornhine and the endoqenous enkephalins, and the abil- 

ity of the indolizidine skeleton to mimic the framework of a 8-turn, one may 

anticipate the discovery of turn reqions of endoqenous oeptides which have na- 

turally occurinq mimetics amonqst the bioactive alkaloids.1° 
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