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A concise asymmetric synthesis of (+)-allopumiliotoxin 267A has been accomplished using an enantiopure dihydropyridone building block.
The synthesis is highly stereoselective and requires 10 steps from readily available material.

The skin secretions of neotropical frogs of the family core2which is Overman’s intermedigffor the preparation
Dendrobatidae have been a fruitful source of biologically of various allopumiliotoxins. The key intermedid&8avas to
active indolizidine alkaloid$.0One group of these alkaloids,

the allopumiliotoxins, has stimulated considerable synthetic _

efforts due to their unique structures and biological activities. Scheme 1

These studies have resulted in numerous new synthetic
methodologies and novel strategies for the construction of

o} 0
indolizidines.

In our laboratories we have been exploring the utility of B e e
enantiopureN-acyl-2,3-dihydro-4-pyridones as chiral build- N N7,

ing blocks for the stereocontrolled synthesis of various
alkaloids® As part of this program, we developed a novel 1 2
strategy (Scheme 1) for a concise synthesis of the indolizidine
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be prepared in six steps from readily available pyriciné intermediate enol ether during workup. With the TIPS group
was anticipated th& could be converted to knowain two protecting the enone system, catalytic hydrogentiongsve
steps. Our strategy proved successful, and we now report & in quantitative yield. Treatment &with lithium methoxide
concise and highly stereocontrolled asymmetric synthesis of (MeOH, reflux, 18 h) effected removal of the chiral auxiliary
2 and (+)-allopumiliotoxin 267A (1). (95% recovery) and cyclization to afford indolizidino®e
Preliminary studies indicated that incorporation of the C-8 as an 8:1 mixture of diastereomers. Acetoxylation of mixture
methyl group late in the synthesis would be problematic. 9 proceeded in a stereocontrolled manner on treatment with
To circumvent this potential problem, the needed methyl Pb(OAc), in refluxing AcOHMm-hexafluoroxylene to give
group was introduced during the first step as shown in 102 The stereoselectivity can be explained by invoking an
Scheme 2. Methylation at the C-5 position of 4-methoxy- intramolecular acetate transfer from an enol—lead triacetate
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3-(triisopropylsilyl)pyridiné occurred via lithiation with
mesityllithiumP (THF, —23 °C, 3 h) and treatment with
methyl iodide to give. To a 1-acylpyridinium salt, prepared
in situ from 6 and (+)-TCC chloroformate,was added
lithiated ethyl propiolate(THF, —78 °C) followed by acidic
workup to provide dihydropyridon@ in 70% vyield. The
diastereoselectivity of this reaction was determined to be
>96% by HPLC and NMR analysis of the crude product.
The stereochemistry at C-2 @fwas assigne® by analogy

to similar reactions reported from these laboratotighe
configuration at C-3 was determined to R®n the basis of
IH NMR coupling constants){;,—3 = 5.5 Hz; calcd cislyz—3

= 3.8 Hz, transJy2—3 = 1.0 Hz)® The observed stereo-
chemistry at C-3 is likely a result of axial protonation of the
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intermediate (Figure 1). Because of stereoelectronic cofitrol,

Figure 1. Axial acetoxylation o® with Pb(OAc). The hydrogens
have been removed for clarity.

the acetate transfer occurs from the axial direction to maintain
a chairlike transition state. Protodesilylation d® using
formic acid (reflux, 2 h) provided a 93% yield of enantiopure
3 (Scheme 3). A one-pot reduction using K-Selectride
followed by LiAIH, gave diolllin high yield. The reduction
was completely stereoselective at C-7, providing the equato-
rial alcohol (Jy7-¢ = 11.0, 5.1 Hz). Oxidation under Swern
conditiond?! afforded Overman’s intermediagewhich was
converted in 48% overall yield toH)-allopumiliotoxin 267A
using a modified literature procedu¥eLithiation of 2 with
trityllithium (2.0 equiv), addition of chiral aldehydE2 (1.2
equiv), and dehydration was effected by a one-pot process
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to give keto alcoholl3. Reduction with MgNBH(OAC);
provided the natural produdt in excellent yield. ThetH
and *C NMR data and the optical rotation df [[a]3

+30.0 (c 0.50, CHCY{)] are in agreement with literature
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A concise and highly stereocontrolled asymmetric syn-
thesis of ¢+)-allopumiliotoxin 267A () has been carried out
in 10 steps from readily available materials. Key steps in
the synthesis include (1) a regio- and stereospecific addition
of an alkynyllithium to a 1-acylpyridinium salt of trisubsti-
tuted pyridines, (2) an axial acetoxylation of indolizidinone
9 with Pb(OACc), and (3) a one-pot reduction of intermediate
3to provide dioll1l Our synthesis compliments earlier work
in this ared? and expands the considerable utility of
enantiopure N-acyl-2,3-dihydro-4-pyridones as synthetic
intermediates.
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(13) The structure assigned to each new compound is in accord with its
IR andH and*3C NMR spectra and elemental analysis or high-resolution
mass spectra.
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