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Abstract = The synthesis of indolizidinone 1l, a designed

mimic of the proposed biocactive region of erabutoxin, a

lethal venom protein, is detailed.

Peptides and proteins are ubiquitously distributed in nature, and play vital
roles in the requlation of virtually all biological processes. The under-
standing of the relationship between the conformation and activity of these npep-
tides is one of the important goals of contemporarvy biochemistry. In this re-
gard, we are engaqed in the design and svnthesis of conformationally restricted
mimetics of biocactive peptides and proteins.

2

Erabutoxin b, whose x-ray structure has been determined, is a 62 amino acid
lethal neurotoxic venom protein isolated from the broad-banded blue sea snake.
Erabutoxin acts through the blockade of the post-synaptic nicotinic acetyl-
choline receptor (Kp = 10_11 M) in a nondepolarizing curare-like manner.3 Ve-
noms from both hydrophiidae (sea snakes) and elapidae families (cobras, kraits,
mambas) exhibit a common mode of action and strong structural homology. The
highly conserved reqgion Asp-Phe-Arg-Gly {(residues 31-34) is contained within
a B-kurn region at the end of the longest of three loops of B-pleated sheet, and
has been proposed tc contain the residues critical for hinding to the acetyl-

4 It is this region which we have chosen to mimic.

choline receptor protein.
Based on molecular meodeling, we have designed a first generation B-turn mimetic
1, incorporating the functionality representative of the aspartyl and arqginyl

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

fThis paper is warmly dedicated to Professor Gilbert Stork on the occasion of
his 65th birthday.




Our synthesis commences with the readily available monoenoxide of cyclooc-
tadiene. Allylcuprate opening, utilizing the procedure of I‘»lormamt,5 affords in
87% vield the cyclooctencl derivative 2. Jones oxidation and subsequent oxime
formation provides anti-oxime 3. Beckmann rearrangement via the tosyloxime ge-
nerates the nine membered ring lactam 4 in 52% yield. Amidomercurations, fol-
lowed by stereospecific reductive trapning with methyl acrvlate affords the
bieyelic lactam 5 in 57¢,7+8 Ozonolysis, reductive workup and subsequent

Horner—-Emmons condensation with diisopropyl cyanomethylphosphonate affords

nitrile ester 6.
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Hydrogenation of the olefin, hydrolysis of the ester, and catalvtic reduction of
the nitrile using the procedure of Baker® provides mimetic 1 in B2% yield from
6.

The biological evaluation of erabutoxin mimetic 1, in a nicotinic acetylcholine
binding assay is in progress and will be reported in due course. In light of
the relationship between morphine and the endogenous enkephalins, and the abil-
ity of the indolizidine skeleton to mimic the framework of a B8-turn, one may
anticipate the discovery of turn regions of endogenous peptides which have na-

turally occuring mimetics amongst the bioactive alkaloids. 10
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