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Abstract: a,b-Unsaturated ketones were transformed into syn-epoxyalcohols by sequential use of
diisobutylaluminium hydride and tert-butylhydroperoxide.
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Introduction

syn-2,3-Epoxyalcohols are versatile intermediates in organic synthesis, and they are usually prepared by
Ti(OPri)4 [1] and VO(acac)2 [2] catalysed t-BuOOH epoxydations, peroxyacid epoxidations of allylic
alcohols, or more recently, by using Ti and Cr doped zeolite catalysts [3]. After initial success of oxidation
of allylic aluminates by oxygen into syn-2,3-epoxy- alcohols [4], now we report the use of t-BuOOH as an
oxygen donor in the epoxidation of allylic diisobutylaluminates (Scheme, A), thus establishing a simple one-
pot procedure for a,b-unsaturated ketone-to-syn-2,3-epoxyalcohol transformation.
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Results and Discussion

Ketones given in Table were reduced with 1.5 M DIBAH in toluene (1.1 equiv.), the corresponding
aluminates A were then treated at r.t. with 3 M isooctane solution of t-BuOOH (2 equiv.) for 2-2.5 h and
the reaction mixture was quenched with methanol/water mixture. The epoxidation reaction is stereospecific
and the yield of corresponding syn-epoxyalcohols 3 generally exceeds 75% [5]. The ratio of such formed
epoxides parallels the ratio of epimeric allylic alcohols 2 obtained from the corresponding ketones [4]. The
observed stereospecificity was confirmed by treatment of cholest-4-en-3b-ol (2a ) with DIBAH followed by
t-BuOOH under the same reaction conditions as above yielding exclusively the corresponding a,b-
epoxyalcohol 3a in 84% yield (Run 2). The stereospecificity of epoxidation reaction could be explained by
directional effect of b-bounded Al as in C [6] (analogously to Ti-catalysed epoxidations).

By prolonging the reaction time over 2.5 h the formation of epoxyketones 4 was detected. An effort to
incorporate the third step into already established two-step one-pot process depicted in Scheme, was not
completely successful. The yield of epoxyketones did not exceed 55% with respect to monoketones, and
was lower with diketones (32%-42%). 
�
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Table. One-Pot Reduction �> Epoxidation Reaction of a,b-Unsaturated Ketones with DIBAH and t-BuOOH
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The following are sample procedures.



2,3-Epoxyalcohols from enones

Cholest-4-en-3-one 1 (1.0 g, 2.6 mmol) was dissolved in dry toluene (25 cm3) under argon and DIBAH (1.5
M in toluene; 1.9 cm3, 2.86 mmol) was added dropwise at room temperature. After 15 min t-BuOOH (3 M
in isooctane; 1.70 cm3, 5.2 mmol) was added and stirred at room temperature for 2.5 h. The aluminate B
was then destroyed using H2O/MeOH (1.7:1) mixture at 0 oC, formed precipitate was filtered off and filtrate
evaporated. The resulting mixture was separated by SiO2 chromatography (eluent: toluene) affording 3a
(752 mg, 68%), mp 94-96 oC, 3a� (188 mg, 17%), mp 82-85 oC, and 11% (3.5 : 1 - 3b: 3a)-mixture of
allylic alcohols 2 (1H NMR estimation).

Epoxyketones were prepared from enones under the same reaction conditions except that t-BuOOH
oxidation was performed at reflux for 24 h. Cholest-4-en-3-one 1 (500 mg) was transformed into 4b,5b-
cholestan-3-one 4 (255 mg, 54%), mp 114-115 oC together with 14% mixture of epimeric allylic alcohols 2
and 32% mixture of epoxy alcohols 3a and 3a�.
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Comments

During 1-30 September 1998, all comments on this poster should be sent by e-mail to
ecsoc@listserv.arizona.edu with a0021 as the message subject of your e-mail. After the conference, please
send all the comments and reprints requests to the author.

mailto:ecsoc@listserv.arizona.edu

	sciforum.net
	Poster


