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trione shows maxima at 310 mu (E 13,450) in 0.1
N sodium hydroxide and at 267 mu (E 10,850) in
0.1 N hydrochloric acid. The infrared absorption
spectra of the two compounds are shown in Fig. 1.

Experimental

1,3-Cyclopentanedione.—A mixture of 5.8 g. of ethyl
methyl 8-ketoadipate, 2.53 g. of ethylene glycol, 0.01 g. of
p-toluenesulfonic acid monohydrate and 10 cc. of dry ben-
zene was refluxed four hours using a water separator.
The solution was stirred with solid sodium bicarbonate and
anhydrous sodium sulfate and decanted onto dry sodium
ethoxide (from 0.69 g. of sodium) in a nitrogen atmosphere.
About 20 cc. of dry benzene and 20 cc. of dry ether were
used to wash the inorganic salts and the mixture was re-
fluxed 45 minutes. After acidification with acetic acid and
addition of 15 cc. of concentrated hydrochloric acid, the
mixture was filtered and the organic solvents distilled off.
The aqueous solution was refluxed 1.5 hours and concen-
trated to dryness ¢z vacuo. The oily residue was evapora-
tively distilled at 120° (0.5 mm.), and the oily distillate
partially crystallized from ethyl acetate. The product was
sublimed at 120° (0.5 mm.) to yield 0.211 g. (7.5%) of 1,3-
cyclopentanedione, m.p. 151.5-152.5°, which showed no
depression upon admixture with the degradation product.
Anal. Caled. for C:H¢O.: C, 61.2; H, 6.2. Found:
C, 61.0; H, 6.3. The ultraviolet and infrared absorption
spectra were identical with those of the degradation product.

3,5-Dicarbethoxy-1,2,4-cyclopentanetrione.—A mixture of
2.5 cc. of ethyl oxalate, 3.45 cc. of diethyl acetonedicar-
boxylate and sodium ethoxide (from 0.8 g. of sodium), in
100 cc. of dry benzene and 25 cc. of dry ether was refluxed
under nitrogen for 1.75 hours. The cooled solution was
poured into 150 cc. of cold 109, sulfuric acid and the water
layer was extracted with ethyl acetate. The combined
organic layers were evaporated, and by crystallization from
ethyl acetate and sublimation of the residue a total yield of
1.42 g. (28%) was obtained, m.p. 159-162° with gas.
Anal. Caled. for C;;H;207: C, 51.6; H, 4.7. Found: C,
51.5; H, 4.7.

1,2,4-Cyclopentanetrione.—A mixture of 0.22 g. of the
above diester was refluxed 90 minutes in 30 cc. of concen-
trated hydrochloric acid and the solution was concentrated
to dryness. The residue was sublimed twice at 90° and
0.5 mm. giving 0.06 g. (62%) of a white solid, m.p. 172.5—
173° with decomposition starting at 167°. There was no
depression upon admixture with the degradation product
from aureomycin. Amnal. Caled. for C;H,0;: C, 53.6;
H, 3.6. Found: C, 53.8; H, 3.9. The ultraviolet® and
infrared spectra of the degradation product and 1,2,4-cyclo-
pentanetrione were identical.
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Monoglycidyl ethers are generally prepared!
by treating a large excess of an alcohol with epi-
chlorohydrin in the presence of a small amount of
stannic chloride and converting the glycerol «-
monochlorohydrin ether which is formed to the
glycidyl ether by the action of concentrated aque-
ous sodium hydroxide solution,

SI‘IC14
CH,—CH—CH:Cl + ROH ———
NS

O

NaOH
ROCH,—CH—CH; ———> ROCHZ_CI\'I‘—/CHz (1)

|
OH I 0

{1) Shell Chemical Corporation Technical Booklet SC:  49-35,

NoTEs 1733

Although the reaction of epichlorohydrin with
polyhydric alcohols is discussed, in the literature,?~7
little information is available on the preparation
and isolation of polyglycidyl ethers of the type

CH,—CH—CH,—0—CH,—CH,—0—CH,—CH—CH,
N/ N/ @

by this reaction. The use of excess epichlorohydrin
in such a reaction is prohibited because of its rapid
polymerization which is catalyzed by acids.

The addition of epichlorohydrin to a polyhydric
alcohol in the presence of stannic chloride, one
mole of epichlorohydrin per mole of hydroxyl group,
led to polyglycidyl ethers in satisfactory yield.
This was accomplished, however, only if the con-
version of the polychlorohydrin to the polyepoxide
was carried out in the presence of a water-immis-
cible solvent which extracted the polyglycidyl ether
as it was formed. Otherwise a vigorous alkali-cat-
alyzed polymerization occurred resulting in almost
complete conversion of the polyepoxide to non-vol-
atile products. An example of the procedure is
the following preparation of 1,2-bis-(2,3-epoxypro-
poxy)-ethane, the diglycidyl ether of ethylene gly-
col.

Experimental

Ethylene glycol (distilled, 31 g., 0.5 mole) and 0.3 g. of
stannic chloride were placed in a three-necked flask equipped
with a stirrer, reflux condenser and dropping funnel. The
solution was heated to 85-90° and 92.5 g. (1 mole) of epi-
chlorohydrin (Shell) was added over a 16-hour period.
Heating was continued for an additional 24 hours after which
time no low boiling materials were distilled off under vacuum
indicating that the epichlorohydrin had reacted completely.
The reaction mixture was cooled and diluted with 100 ml. of
ether. Eighty grams of 509, sodium hydroxide was added
with vigorous stirring while the reaction was held at ice-bath
temperature. The ether solution was decanted from the
dense agueous phase, dried over anhydrous sodium sulfate
and fractionated through a 3 ft. column. After stripping
off the ether, a small fraction was collected, b.p. 83-90°
(10 mm.), n%p 1.4490. A second larger fraction was col-
lected at 128-131° (10 mm.), #23.8p 1.4530. A considerable
amount of non-volatile residues remained in the distillation
flask. Both fractions were colorless oils which gave positive
Beilstein tests indicating halogen impurities. Analysis of
the second fraction for oxirane oxygen by hydrochloric acid
consumption® gave a value of 97% diepoxide; analysis of
fraction 1 indicated 889 monoepoxide. Fraction 2 was re-
fractionated and yielded 18 g. of material, b.p. 119° (2-3
mm.), d¥; 1.1182, »¥p 1.4408 Mp 41.80. Anal. Calcd.
for CgH1,O4: C, 55.15; H, 8.1. Found®: C, 54.80; H, 8.1.

By use of Eisenlohr’s atomic refractivities and a value
of 0.22 for the three-membered epoxide ring (calculated
from Mp and d of epichlorohydrin), Mp was calculated for
the diglycidyl ether and found to be 41.76.
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