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A study is made of the epoxidation of hepten-2-one-4, octen-3-one-5, nonen-4-one-8, 2-methylhepten-5-
one-4, 2-methylocten-5-one-4, and 2-methylnonen-5-one-4 with alkaline methanolic hydrogen peroxide.
46-71% yield of the corresponding epoxy ketones are obtained. It is shown that treatment of the 2, 3-epoxy-
heptanone -4, 3, 4-epoxyoctanone-5, 4, 5-epoxynonanone-6, 2-methyl-5, 6-epoxyheptanone-4, 2-methyl-
5, 6-epoxyoctanone-4 and 2-methyl-5, 6-epoxynonanone-4 with zinc chloride isomerizes them to, respec-
tively, heptandione-3, 4, octandione-4, 5, nonandione-4, 5, 2-methylheptandione-4, 5, 2-methyloctan-
dione-4, 5, and 2-methylnonandione-4, 5in upto 78% yield.

In recent papers [1, 2] it was shown that higher alkylideneacetones and branched chain «, B unsaturated aliphatic
ketones gave good yield of the corresponding epoxy ketones when oxidized with alkaline hydrogen peroxide. It was of
interest to investigate epoxidation of some propyl- and isobutyl -8 -alkylvinylketones by that method, in connection with
this kind of reactivity, and also with a view to accumulating relevant data. In the present work the action of methanolic
alkaline hydrogen peroxide, with cooling, on hepten-2-one-4, octen-3-one-5, nonen-4-one-6, 2-methylhepten-5-one-
4, 2-methylocten-5-one -4, and 2-methylnonen-5-one-4 gives the corresponding epoxyketones I-IV in up to 71% yields.
Distillation of these epoxy ketones with catalytic amounts of zinc chloride gives rise to smooth rearrangement of the
C-0 bond of an epoxy group, resulting in formation of the c«-diketones VII-XII. The simplicity of the method, and the
good yield of the resultant diketones makes it of practical interest for preparing these compounds, which are often ac-
cessible only with difficulty.
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R= C3H7 y i‘C4Hg; R'= CH3 , C2H5 , C3H7 .

The boiling points of diketones VII-XII (heptandione-3, 4, R=CgHy, R'=CHg, octandione-4, 5, R'=CgHy, R'=C,Hs, and
nonandione-4, 5, R=R'=CgHy) as well as the melting points of their dioximes, are the same as, or very close to, those
given in the literature for the same compounds synthesized by other methods [4, 8, 6]. General properties and the epoxy -
ketones and diketones prepared are given in Table 1.

Experimental

The starting propyl-and isobutyl-B-alkylvinylketones were prepared by reacting propyl-and isobutyl-8-dimethyl-
aminovinylketones [7] with the appropriate magnesium alkyl halides [8]. Hepten-2 -one -4 had bp 74-75°(12 mm), n%
1. 4463; octen-3-one-5, bp 83-85° (32 mm), n% 1. 4459; nonen-4-one-6, bp 100-102° (25 mm), 183-187°(740 mm),
n} 1.4485, 2-methylhepten-5-one~4, bp 49-50° (5 mm), n33 1.4370, 2-methylocten-5-one-4, bp83-85° (22 mm), n¥
1.4392; and 2-methylnonen-5-one-4, bp 105 -107°(25 mm), ng 1. 4450, agreeing with the literature data [8-13]. The
ketones were epoxidized in the same way [1]. Epoxy groups in the resultant epoxy ketones were determined by titration
with ethereal hydrogen chloride [14]. The epoxide value thus found was generally about 1. EpoxyketonesI-VI were
isomerized to o-diketones VII-XII by heating with anhydrous zinc chloride. To the epoxyketone was added 2-2. 5% of
its own weight of anhydrous zinc chloride, and it was then slowly distilled from a small flask; the crude product was
dried over calcined potassium carbonate, and then repeatedly distilled under reduced pressure or at atmospheric pressure.
The epoxyketones were colorless, rather mobile liquids with a characteristic pleasant odor, soluble with difficulty in
water, readily soluble in organic solvents. The c-diketones were oily, fragrant, yellowish-green substances. The 2,

4 -dinitrophenylhydrazones of the epoxyketones and the bis-2, 4-dinitrophenylhydrazones of the o -diketones, after re-
crystailization from alcohol or alcohol + ethyl acetate formed very small orange or dark red crystals, The dioximes
formed colorless needle -shaped crystals (from aqueous alcohol). Table 2 gives analytical data for the compounds pre -
pared.
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