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Abstract: The Pummerer reaction of imidosulfoxides containing tethered n-bonds results in the
formation of isomiinchnone dipoles which readily undergo intramolecular dipolar cycloaddition to
furnish 5-substituted a-pyridones. Anapplication of the method to (+)-pumiliotoxin C was carried out.
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The pumiliotoxin alkaloids are a group of decahydroquinolines isolated from strikingly colored
neotropical frogs that possess remarkably potent pharmacological activity.'> Several imaginative
syntheses of pumiliotoxin C (1) have been reported,3 but none of these have employed a dipolar
cycloaddition of a mesoionic betaine* as the key step in the synthesis. For the past several years, we
have been exploring the synthetic utility of 1,3-oxazolium-4-oxides (isomiinchnones) as useful building
blocks for the preparation of various classes of alkaloids.> In this communication we report a formal
synthesis of pumiliotoxin C via a novel tandem Pummerer-induced cyclization-isomiinchnone dipolar
cycloaddition sequence.

Recent publications from these laboratories have described the internal trapping of Pummerer
thionium ions® by adjacent carbonyl groups as a method for generating reactive dienes for subsequent
use in Diels-Alder chemistry.’ Inthe context of our studies dealing with the tandem chemistry of thionium
ions, we discovered that the Pummerer reaction can also be utilized for generating mesoionic dipoles of
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type 3.8 Ourapproachtothe decahydroquinoline skeleton of pumiliotoxin C is shown in antithetic format
in Scheme 1 and is centered on the construction of the key oxabicyclic intermediate 4. We reasoned that
isominchnone 3, formed by a cyclization-deprotonation sequence should undergo intramolecular dipolar
cycloaddition. The resultant cycloadduct is expected to undergo ready ring-opening and our synthetic
plan called for a controlled reduction of 4 to generate the cis-decahydroquinoline system of 1.
Ourinitial goal was to demonstrate that the Pummerer reaction of the model imidosulfoxide system
5 could be used to generate an isominchnone dipole which would then cycloadd across the pendant
olefinic n-bond.? Indeed, heating a solution of 5 in Ac,0at 110 °C afforded a 3:1-mixture of pyridones
6 and 7 in 72% overall yield that were readily separated by silica gel chromatography. The initially formed
dipolar cycloadduct (e.g., 4, R=H) was not isolated as it underwent rapid oxybridge cleavage to give 6 (via
8 + excess Ac,Q) and 7. Hydrolysis of the acetoxy group of 6 with K,CO, followed by reaction of the
resulting 5-hydroxypyridone 8 with McMurray's reagent ' afforded triflate 9 in 96% overall yield. Conver-
sion of 9 into the unsubstituted pyridone was achieved via a palladium(0) catalyzed formate reduction'’
to furnish 10in 71% yield. This same compound was also formed in 80% yield from the Ra(Ni) reduction

of 7. Catalytic hydrogenation (PtOz) of 10 gave the known'? cis-decahydroquinoline 11 in 98% yield.
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Reagents: (a) AcoO, p-TsOH (trace), A (b) K2COa, MeOH; (c) (TfO)oNPh, NEt3
(d) Pd(OACc)z, PhaP, HCOzH, EtsN; (e) Ra-Ni, EtOH (65 °C); (f) Hp, PtO;

The facility with which o-pyridone 10 could be assembled from imidosulfoxide 5 prompted us to

use the above methodology for the preparation of (+)-pumiliotoxin C. While many approaches for the
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preparation of this alkaloid have been put forward, there is still a need for general strategies for the
construction of cis-decahydroquinolines. A short synthesis of pumiliotoxin C was carried out as depicted
in Scheme 3. The Pummerer-induced reaction of imidosulfoxide 2 (R=Me) gave mainly 5-acetoxy-
pyridone 12 (73%) together with lesser quantities of 13 (13%). Both compounds were independently
converted to pyridone 14 via the procedure outlined in Scheme 3. Selective reduction of 14 with L-
Selectride'? afforded the ene-lactam 15 in 77% yield. Catalytic hydrogenation of 15 over PtO,, furnished
16 (86%) with a high degree of diastereoselectivity.14 The preparation of 16 constitutes a formal synthe-

sis of (£)-pumiliotoxin C, as 16 had previously been converted into the natural product.15
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Reagents: (a) Aco0, p-TsOH (trace), A (b) KxCO3, MeOH; (c) (TfO)oNPh, NEt3; (d) Pd(OAc),,
PhgP, HCOgH, Et3N; (e) Ra-Ni, EtOH (65 °C); (f) LiB[CH(CHg3)C2HslaH: (g) Ha, PtO2
In conclusion, this study has demonstrated that the Pummerer reaction of imidosulfoxides
represents a highly efficient method for the synthesis of azabicyclic ring systems. We have achieved a
short, straightforward formal synthesis of pumiliotoxin C and the method should be amenable to the
synthesis of other members of the cis-decahydroquinoline based natural products.
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