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Synthetic interest in histrionicotoxin (1) and its derivatives has been
intense.1 We now wish to report a highly stereoselective synthesis of a
terminal cis enyne unit in the model compound (5) which closely resembles the
arrangement in the carbocyclic ring of histrionicotoxin itself. 1In this route
the four-carbon chain is sequentially inserted by two acetylenic building
blocks, the first (acetylene) being introduced as a nucleophile, and the second
(trimethylsilylacetylene) by an oxidative coupling procedure. Inspection of

the literature2 revealed that the catalytic hydrogenation of trimethylsilyl-
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protected butadiyne derivatives held considerable promise as a potential route
to terminal cis enynes. The only previously reported selective synthesis of
such compounds involved a non-nucleophilic introduction of the chain and a
stepwise elaboration to the desired enyne.1a

Treatment of cyclohexene epoxide with lithium acetylide-ethylene diamine
complex according to Norton'33 procedure afforded trans-2-ethynylcyclohexanol(2)
in 53% yield. This was oxidatively coupled with a three-fold excess of

5,6

trimethylsilylacetylene4 in the presence of the Hay catalyst, to give the

trimethylsilylbutadiynylcyclohexanol (g},7 m.p. 91—92.50, in 57% yield: i.r.

(CHC13) 3590 m (OH), 2230 s (C==C), 2110 s (Si-C=C) cm-l

; u.v. (CgHy,) 217 nm
(¢ 400), 229 (600), 241 (900), 254 (1,000), 261 inf. (400), 269 (700). The
diyne (3) was hydrogenated (1 atm) in hexane-methanol (20:1) over 5% Pd on
BaSOu containing quinoline until 1.1 mole-equivalent of hydrogen had been
consumed. After chromatography of the crude product on silica the only
detectable compounds were the starting material (15%) and the silylated cis
enyne (5)7 (65%). The cis enyne was a low melting solid which was shown to be
homogenous on various t.l.c. systems and by g.l.c. (& metre 2% versamid, 175%):
i.r. (CC1l,) 3590w (OH), 2150 m (Si-C==C) 695 w (cis C==C-H) cm"l; u.v. 231
inf. nm (e 8,700), 239 (11,600), 249 (9,400). That catalytic reduction of (3)
had occurred selectively at the unsilylated triple bond was shown by the
disappearance in the i.r. spectrum of (4) of the C=C band at 2230 cm'l, and
the cis stereochemistry of the double bond was clearly confirmed by the 11 Hz
coupling constant between the olefinic protons (see Table), and by the presence

1

of an i.r. band at 695 cm - and the absence of any absorption between 960 and

980 cm-l. Removal of the trimethylsilyl protecting group from (%) using tetra-
n-butylammonium fluoride 1a in anhydrous tetrahydrofuran afforded the cis enyne
(§)7 as a colourless oil in 82% yield: i.r. (CHCla) 3580 m (OH), 3300 s (C=C-H),
2090 w (C=C) em™1l; u.v. 227 nm (& 8,000).

The n.m.r. spectra of compounds (3), (4), and (5) are summarised in the

Table. The extrapolation of this selective cis enyne production to the

synthesis of (1) is in hand.8
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