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STUDIES ON HISTRIONICOTOXIN: REARRANGEMENT OF THE SPIROCYCLIC

HISTRIONICOTOXIN CARBON SKELETON INTO THE FUSED PUMILIOTOXIN SKELETON
John J. Venit and Philip Magnus¥

Evans Chemistry Laboratory
Chio State University
140 West 18th Avenue
Columbus, Ohio 43210
Summary. On treatment with acid the spirocyclic ketoamine 5 undergoes a
ret ro-Mannich reaction followed by recondensation to give the unsaturated imine

8, thus converting the histrionicotoxin carbon skeleton into the pumilietoxin

C skeleton.

In recent years a substantial number of interesting alkaloids have been

isolated from the Columbian frog Dendrobates histrionicus and Dendrobates

pumilic,’ Histrionicotoxin 1 and pumiliotoxin C 2 have attracted most interest
from the synthetic view point,?® because of their unlqgue properties as
cholinolytic and antagonists of speecific ionic channels in electrogenic
membranss. More recently another member of this class of alkaloids, gephyro-

toxin 3 has attracted attention.’
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We have been studying approaches to the total synthesis of histrionico-
toxin, and report here an unexpected rearrangement that relates the carbon
skeleton of the spiroeyclic framework of histrionicotoxin to that of
pumiliotoxin C and gephyrotoxin.

Birch reduction of 4-(3'-methoxyphenyl)butylamine hydrochloride
{Li/NHs/EtOH) gave the enol ether 4 (75%), which was directly hydrolysed
(2NHC1/THF) to give the spirocyclic amine 5, vmax 3290, 2920, 1710 em™', Yic
NMR 210.6 (s), 55.9 (s), 51.9 (t), 40.9, 40.6, 36.9 (t), 34.7 (£), 26.7 (t),
20.7, 20.13, (94%). We have not been able to detect the enone 6 in this
hydrclysis, although the 'H NMR spectrum of § in trifluoroacetic acid indicated

that, under these strongly acidic conditions, approximately 5% of § to be
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present as the trifluorcacetate salt,*®
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When the spirocyclic ketoamine ?, having the same carbon skeleton as
histrionicotoxin (without the C., and Cs side chains), was exposed to standard
ketalization (ethylene glycol/benzene/p-toluenesulfonic acid catalysis heated
at reflux for 20 h.) with the expectation of preparing 3,5 a single compound was
formed whiech had no carbonyl absorption (IR) but also had no ketal protons (NMR)
These data, vmax 2930, 1680, 1630, 1615, 1435, 1380, 960 cm~'. 'H NMR (§) 3.43
(21, t J=6Hz), 2.40-2.00 (H6H, m), 2.00-1.13 (4H, m), 1.73 (3H, s). *?C NMR
164.9 (s), 141.3 (s), 123.5 (s), 49.0 (t), 35.1 (t), 32.6 (b}, 24.1, 22.4, 22.1,
19.1 indicate a deep seated rearrangement had taken place tc give the o,f-
unsaturated imine § (84%). Confirmation of this structure was further obtained
by dehydrogenation (10% Pd/C/p-cymene) to give 5-methylquinoline, and hydro-
genation {(10% P3/C/H.) follcowed by acetylation to give 9.5

Naturally the ethylene glycol plays no part in this rearrangement since its
omission from the above reactlon does not alter its course. Apparently ?
prefers to undergo a retro-Mannich reaction rather than a retro-Michael
reaction.”

While there has been biosynthetic speculations concerning the formation of
the Dendrobates alkaloids }, g and §,1 the transformation ? > § represents the
first experimental demonstration that the spirocyclic carbon skeleton can be
readily converted into the fused carbon skeleton found in pumiliotoxin C, and

gephyrotoxin.
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