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above. Five minutes were allowed for the establishment of
thermal equilibrium, and the length of the emergent stem
of the floating hydrometer was then measured. The density
of the liquid fluorine, calculated from a two-constant inter-
polation formula, was 1.56 g./cc. The reading did not
change with time, nor after agitation. As a further verifi-
cation of the accuracy of the hydrometer, it was removed
from the apparatus and placed in a phosphoric acid solution
of such concentration that the hydrometer floated at the
same level as in the liquid fluorine; the density of this solu-
tion as determined in a pycnometer was 1.554 g./cc. The
sensitivity of the hydrometer in the density range of in-
terest was determined to be 0.008 g./cc. for a millimeter
change in emergent stem length.

After the application of a 19, correction for the difference
between the surface tensions of the fluorine and the calibra-
tion liquids, and assuming a possible uncertainty in the cathe-
tometer reading of =1 mm., the density of liquid fluorine
at —196° was computed to be 1.54 g./cc. with an estimated
uncertainty of 0.02 g. /cc.

A second sample of fluorine from a cylinder which had
been stored for approximately one year, and hence pre-
sumably was not from the same lot, was analyzed as 98.6%
pure by the method of Kimball and Tufts.® This sample
gave values of the density identical with that reported
above.

A third sample of fluorine was condensed directly from an
electrolytic cell after passage over potassium fluoride pellets
to remove the major portion of the hydrogen fluoride. The
density, measured with a smaller hydrometer and with
less precision than before, was found, after a 29, correction
for surface tension effects, to be 1.51 & 0.04 g./cc.

It was observed that a white flocculent precipitate was
present in all the samples of liquefied fluorine. This mate-
rial was volatile at room temperature, hence it may have
been hydrogen fluoride. The flocculent solid had no ap-
parent effect upon the hydrometer readings inasmuch as the
same readings were obtained before and after careful stir-
ring to dislodge precipitate which had settled on the hy-
drometer bulb.
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Preparation of 2-Methyl-5-i-butyl-3-carbethoxy-
furan during the Hydrolysis of Ethyl «-Pinacol-
onylacetoacetate

By Nicuoras MgessiNA AND ELL1s V. BRowN

During the course of our investigation of the
Friedel-Crafts reaction in the thiophene series,!
it became necessary to prepare 6,6-dimethylhep-
tanedione-2,5 by the hydrolysis and decarboxyla-
tion of ethyl a-pinacolonylacetoacetate. The hy-
drolysis of this substituted ethyl acetoacetate
gave some unexpected results when the hydrolyzing
agent was boiling 209, potassium carbonate solu-
tion. Youtz and Perkins® have shown that the
above-mentioned reagent could be used to prepare
3-methylacetonylacetone from ethyl «,83-diacetyl-
butyric ester. Hughes and co-workers®* employed
a similar procedure to prepare heptanedione-2,5
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from ethyl a-acetyl-S-propionylpropionate. Rod-
ionov! prepared acetonylacetone from ethyl a-
acetylacetoacetate by this method. When 20%
potassium carbonate solution was used in the hy-
drolysis of ethyl o-pinacolonylacetoacetate, 2-
methyl-5-t-butyl-3-carbethoxyfuran was produced.
The structure of this ester was established by
alkylating the known 2-methyl-3-carbethoxyfuran®
with f-butyl chloride according to the method of
Gilman.! The resulting ester and that obtained
by ring closure with potassium carbonate were
hydrolyzed to the corresponding acid (2-methyl-
5-i-butyl-3-furancarboxylic acid). A mixture of
the two samples showed no depression of melting
point.

Experimental

2-Methyl-5--butyl-3-carbethoxyfuran.——Ninety-nine
grams (0.43 mole) of ethyl a-pinacolonylacetoacetate was
refluxed for six hours with a solution containing 80 g. of
potassium carbonate in 320 ml. of water. After cooling,
the reaction mixture was extracted with ether, washed with
water and dried over anhydrous sodium sulfate. Rectifica-
tion yielded 54 g. (609,) of 2-methyl-5-f-butyl-3-carbethoxy-
furan, b.p. 75-77° (1 mm.).

Anal. Calcd. for CqugOaI C, 6857, H, 8.57. Found:
C, 68.41; H, 8.69.

Hydrolysis of the furan ester with 159, aqueous potassium
hydroxide resulted in 2-methyl-5-t-butyl-3-furancarboxylic
acid, m.p. 95°, after crystallization from alcohol-water.

Anal. Caled. for CeHuO;: C, 65.93; H, 7.69. Found:
C, 66.14; H, 7.84.

2-Methyl-5-¢-butyl-3-furancarboxylic Acid by Friedel-
Crafts Reaction.—2-Methyl-3-carbethoxyfuran, 15.4 g.
(0.1 mole) and 13.7 g. (0.1 mole) of ¢-butyl bromide were
added dropwise over a 25-minute period to 19.1 g. (0.15
mole) of aluminum chloride and 200 ml. of carbon disulfide
contained in a three-necked flask cooled by an ice-bath. A
dark viscous mass separated making stirring impossible.
When the addition was complete, the ice-bath was removed
and the mixture allowed to stand for 24 hours. The reaction
product was poured on cracked ice with vigorous stirring,
the solvent separated, and the aqueous layer extracted with
ether. The ether and carbon disulfide solutions were com-
bined, washed with water, 109 sodium carbonate and dried
over sodium sulfate. Fractionation yielded 13.4 g. (54%)
of 2)—methy1-5-t-butyl-3-carbethoxyfuran, b.p. 80-81° (2
mm.).

Ten grams (0.04 mole) of 2-methyl-5-¢-butyl-3-carbeth-
oxyfuran was refluxed with a 159%, aqueous solution of po-
tassium hydroxide. Isolation of the acid in the usual man-
ner yielded, after recrystallization from an alcohol-water
mixture, 7.5 g. (85%) of 2-methyl-5---butylfuran-3-car-
boxylic acid, m.p. 95°. A mixed melting point with a
sample obtained from the hydrolysis of the ester derived
from ethyl a-pinacolonylacetoacetate showed no depression.

Anal. Caled. for C0HO:: C, 65.93; H, 7.69. Found:
C, 66.20; H, 7.65.
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Additional o-Phenylenediamiiles Tested for Vita-
min B,; Activity

By Joux P. LaAMBOOY AND EDWARD E. HALEY

Since the discovery of the presence of 5,6-
dimethylbenzimidazole in acid hydrolysates of



