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The discovery of now well-known reactionl of trialkylboranes and carbon monoxide
motivated an extensive investigation oa the synthetic applications of the boranea.2
In continuation of the interest of photochemical reaction with cyclohexene,3 research
has been made on the reaction with photoexcited state of the enolic B-dicarbonyl
compoundsk in expectation of possible conjugate addition to form &. This communication
reports that the expected reaction occurs to provide us with a novel method for the
preparation of B-alkylated B-hydroxycarbonyl compounds 2.

Irradiaticn5 of a benzene (25 ml) solution of ethyl acetoacetate (la, 650 mg, 5
mmol) and tributylborane (910 mg, 5 mmol), followed by work-up, gave ethyl 3-hydroxy-
3-methy1heptanoate7 (2a, bp 74°/ 4 mm) in 37% yield.8 Gas chromatogram of the crude
product indicated that this was the only product isolable from the higher boiling
fraction. Duplicated reaction with three times quantity of ethyl acetoacetate gave
the hydroxyester 2a in 60% yield. Equimolar reaction of tricyclohexylborane and

ethyl acetoacetate gave ethyl 3~cyclohexyl-3-hydroxybutyrate in 33% yield.
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Irradiation of benzene (25 ml) solution of acetylacetone (lb, 500 mg, 5 mmol) and
tributylborane (910 mg, 5 mmol) and the following work-up gave (Z)- and (E)-k-methyl-
3-octen-2-one (3b, 35%) and 4-methyloctan-4-ol-2-one (2b, 15%). When three times
quantity of acetylacetone was used, the yield was increased to 45% each.9 As the
olefinic ketones 3b could be detected by glc of the reaction mixture before work-up,

at least a part of 3b was formed during irradiation.lo Possible route to the observed
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products is speculated as shown in equation: coujugate addition of trialkylborane to
the enocl to give &, intramolecular alcoholysis11 to 5, and the elimination of dibutyl-
boronic acid to give 3b. The thermal reaction of acetylacetone and tributylborane was
reported12 to give an acetylacetonate complex é and butane, both of which could not
be detected from the photochemical reaction mixture.
The reaction with non-enolizable keto ester was also attempted. Irradiation of
a benzene solution of ethyl 2,2-dimethylacetoacetate (2.47 g, 15.6 mmol) and tributyl-
borane (950 mg, S.2 mmol) and the succesive work-up gave ethyl 2,2,3,3-tetramethyl-
succinate (55% yield) as the only isolable product. Formation of this diester would
be explained as the coupling reaction of the a-fission fragment of the keto ester.l3
This result also suggested that the reaction of tributylborane and enolizable B-di-
carbonyl compounds could be explained to proceed via photoexcited state of the enol.
The attempted reaction of tributylborane with both ethyl acetoacetate and acetyl-
acetone under oxygen-catalyzed thermal conditionsl“ failed to afford any addition
products in sharp contrast with those toward a,BR-unsaturated carbonyl compounds.14
Treatment of the reaction mixture with alkaline hydrogen peroxide gave only l-butanol.
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