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Abstract

a,b-Diketoesters can be conveniently prepared from the corresponding a,a’-dioxo-type oximes or oxime ethers using a
zinc/AcOH reduction system.

vic-Tricarbonyl compounds are a useful synthon for the preparation of the biologically active natural or unnatural
compounds.1,2 It is well known that some important natural compounds such as Rapamycin and FK-506, contain this
substructure.3 Recently, we have reported that the intermolecular cascade reaction based on radical one-carbon (C1)
units composed of CO and sulfonyl oxime ethers4 proceeds smoothly to provide a,a’-dioxo-type oxime ethers, which
would be precursors for vic-tricarbonyl compounds.5 When alkoxycarbonyl attached oxime ether 2 is used, the
compound 1 can be obtained in good yield. Alkyl radicals added to carbon monoxide and 2 in this order to form 1 with
extrusion of phenylsulfonyl group (Chart 1).6 To our knowledge, there is one report on the deoximation of the type 1
compound 1 (R=n-octyl, R’=t-Bu, R’’=H), which was reported by the Grasparski’s group.7 They used 200 mol%
TiCl3/acetone for the reductive deoximation reaction. Unfortunately, the yield was very low (19%), which should need
significant improvement. In pursuit for a better deoximation system of 1, we have examined a variety of deoximation
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processes. In this paper, we describe the new, mild, and efficient method for deoximation of 1 leading to the a,b-
diketoesters, which is based on the use of a zinc/AcOH system.

To a solution of ethyl 3-oxo-[2-(O-benzyl oxime)] haxanoate 1a (183.5 mg, 0.66 mmol) in AcOH (0.5 mL), zinc
powder (385.0 mg, 5.89 mmol, purchased from Nakarai Tesque, Inc.) was added in one portion. After being stirred at
room temperature for 1 h, the reaction mixture was diluted with Et2O and filtered through NaHCO3 to remove AcOH
and remained zinc. The filtrate was evaporated to dryness to give a crude product. Purification by HPLC (GPC colum,
CHCl3) provided the desired product, ethyl 2,3-dioxohexanoate 3a (81.7 mg, 72% yield) as a crystalline yellow.8

Table 1 demonstrates generality of this new deoximation method. R’’ in oxime ether 1 bearing a functional group does
not affect the deoximation reactions. Oximes can also be deoximated, although the yields were slightly lower than
those for oxime ethers. The procedure can be applied to amide-type oxime ether 1k which provided the corresponding
a,b-diketoamide 3g which was a kind of vic-tricarbonyl compounds (Entry 11).9 Zinc dust which was used instead of
zinc powder provided the similar result.

In summary, we have shown that vic-tricarbonyl compounds are synthesized in good to moderate yields from a,a’-
dioxo-type oximes or oxime ethers by using a zinc/AcOH reduction system. The mild reaction conditions as well as
the use of conventional reagent are an attractive feature of this deoximation method.
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9. Attemped deoximation of biacylated oxime ether has met with a little success, resulting in the formation of a
complex mixture.
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