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Abstract - The transformation of the "fork head ketone” (1) into the corresponding
bicyclic lactone (4) via the Beckmann followed by the Huisgen-White Rearrangement
is described. An a-ethyl-substituted bicyclic ketone (5) was converted efficiently to

dihydropalustramic acid (6), a degradation product from the alkaloid palustrine.

v

Although there are continuing interests in application of the Baeyer-Villiger oxidation to the stereo-
and regio-specific synthesis of specifically substituted molecules, they have been investigated of its
mechanistic aspects, especially on the migratory aptitude as well as its scope and limitations.2 In
the course of our exploratory study on applicability of the bicyclo[3.3.1]nonanone system (1) to
natural product synthesis,3 we previously examined the Baeyer-Villiger oxidation of 1 and found an
anomalous inactivity of the system.* Thus, we have examined, as an alternative, the Huisgen-
White rexarrangement5 of the lactam, 3,10-diazabicyclo[4.3.1]decan-4-one (3), derived readily from

1 and found the sequence to lead to the desired lactone, 10-aza-3-oxabicyclo[4.3.1]decan-4-one
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{4), in good yield. Application of the reaction to 2a-ethyl-9-azabicyclo[3.3.1jnonan-3-one (5)
provided a stereoselective route to (t)-dihydropalustramic acid (6).6 '

The acid (6) is a degradation product from palustrine (7').7 the main alkaloid of Equisetum palustre
L., and claimed to be a key intermediate for the synthesis of dihydropatustrine.®® Because of the
characteristic stereochemistry of the side chain (threo-cis) on the piperidine ring in 8 or 7, several
approaches have been reported.®® Among them, we have been concerned with a design involving

a stereoselactive cleavage of a nitrogen-bridged bicyclic system.10
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The keton'e (1) was converted to the bicyclic lactam (3) via the Beckmann rearrangement of the
corresponding oxime (8) in 92% overall yield from 1. The treatment of 3 with nitrogen peroxide
gave the desired rearrangement product (4)11 in 85% yield. Methanolysis of 4 afforded the «, o'
cis-substituted piperidine derivative. (9), in 75% vyield, spectral properties of which were
satisfactority in correlation with those of a methyl carbamate analog of 912 Conversion of the
methyl carbamate into dihydropinidine (10} has already been established.*? .
As 9 was obtained effectively, the sequence was applied to an a-ethyl analog (5).13 The ketone
{5) was converted to the corresponding lactam (11) via the oxime (12) in the same manner as for
the preparation of 3 in 85% overall yield from 5. Nitrosation of 11 with nitrogen peroxide and

subsequent thermal efimination of nitrogen” from the resulting nitroso lactam gave directly an
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oxazolidinone (13), which was converted by Fischer's esterification into its methyl ester {14) in 40%
yield from 11. The physical and spectral properties of 14 were in accordance with those reported.8
Hydrolysis of 14 with 47% aqueous HBr followed by Fischer's esterification furnished

dihydropatustramic acid methyl ester (15)% in 60% yield.
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Recently we described the conversion of 1 into the ¢is-2,6-disubstituted piperidine system via
asymmetric deprotonation and subsequent ozonolysis.’z The present approach is another entry to

the a-cleavage of the "fork head ketone” into the difunctionalized piperidine system.
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The a-ethylated ketone (5) was synthesized as follows. The Claisen condensation of 1 with
methy| carbonate in the presence of sodium hydride in dimethoxyethane and subsequent a-
alkylation of the resuiting p-keto ester with ethyl iodide afforded methyl N-carbobenzyloxy-28-
ethyl-9-azabicyclo[3.3.1]nonan-3-one-2a-carboxylate, which was subjected to the ketonic
cleavage by action of a 3% solution of potassium hydroxide in dimethylsulfoxide-water to give 5
in 39% vyield along with f-epimer (49%). The stereochemistry of 5 was determined by X-ray
crystaliographic analysis. Physical and spectral data of 5 are described in ref. 11.

The mechanism of the Huisgen-White rearrangement involving the retention or inversion of the

stereochemistry has been described.?®
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