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of (II) which changed at 153-154° with sublimation.
sublimate melted at 157°.

The compound reacted immediately with 2,4-dinitro-
phenylhydrazine reagent to form a yellow solution from
which yellow-orange crystals slowly separated.

Anal. Caled. for CyHy:0y: C, 51.85; H, 3.70. Found:
C, 51.24; H, 3.97.

1,2-Bis-(2-chloromethyl-5-hydroxy-4-pyrone-6)-ethylene
Glycol.—A purified sample of (1), treated with an excess of
thionyl chloride, allowed to stand at room temperature
until the reaction was complete, and the excess thionyl
chloride decomposed with water, produced light tan crys-
tals when recrystallized from alcohol. Sublimation of the
compound gave white needles, m.p. 166-167°.

Anal. Caled. for CiH1s03Cly: C, 44.35;
Found: C, 44.00; H, 3.02.

Bis-(2-hydroxymethyl-5-hydroxy-4-pyrone-6)-diketone.—
Three grams of (I), finely powdered, was added to an an-
hydrous mixture of 50 ml. of benzene and 50 ml. of acetone
containing 6 g. of finely powdered aluminum isopropoxide.
The resulting dispersion was vigorously refluxed for 8 hours,
after which 50~60 ml. of the solvent mixture was removed
under reduced pressure.

Following the addition of 150 ml. of approximately 3 N
sulfuric acid a thin layer of benzene was formed which was
separated and discarded. The aqueous layer was then ex-
tracted with ethyl acetate. Evaporation of the ethyl ace-
tate left behind 0.9 g. of yellow crystals which were recrys-
tallized from ethanol, m.p. 154.5°. The compound when
tested with 2,4-dinitrophenylhydrazine reagent gradually
reacted. A turbidity was definite in five minutes, and in
ten minutes orange-red aggregates had separated.

Anal. Caled. for CyH Ot C, 49.70; H, 2.95. Found:
C, 50.02; H, 3.34.
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The Cyanoethylation of Kojic Acid!
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Cyanoethylation has proved to be one of the res
actions in which kojic acid participates, in good
yield, with a surprising lack of side reactions, and
in an unexpected position.

Experiments with the compound produced from
the reaction leave no doubt but that C-alkylation
has taken place rather than O-alkylation.

The fact that the product, 8-(2-hydroxymethyl-
5-hydroxy-4-pyrone-6)-propionic acid, gives a red
coloration with ferric chloride and forms a diacetyl-
ated derivative proves that neither of the hydroxyh
radicals of kojic acid has been attacked during
cyanoethylation.

It is, therefore, apparent from the reaction of
kojic acid with acrylonitrile that the kojic acid, in
this instance, acts more like a ketone than a phenol.?

Experimental?

A mixture consisting of 20 g. of kojic acid, 100 g. of diox-
ane, 5 g. of triton-R (trimethylbenzylammonium hydroxide)
and 20 g. of acrylonitrile was heated by a glass heating
mantle, under reflux (with a gradual increasing temperature)
until all the kojic acid had dissolved. The temperature was

(1) The author wishes to express his thanks to the Research Cor-
poration for a Frederick G. Cottrell Grant-in-Aid. The kojic acid used
in these experiments was furnished through the courtesy of the United
States Department of Agriculture Northern Regional Laboratory,
Peoria, Illinois.

(2) (a) H. A, Bruson, “Organic Reactions,” Vol. V, John Wiley and
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then regulated so that very gentle refluxing was maintained
for 19 hours. The reaction mass was evaporated to about
one-half of its original volume over a steam-bath in the hood.
The remaining material was treated with 100 ml. of dilute
hydrochloric acid and refluxed for 16 hours. After the com-
pletion of the hydrolysis the solution was evaporated to dry-
ness over a steam-bath.

Since ethylene chloride, benzene or ethyl acetate failed to
act as favorable extractants, the dry crystals were taken up
by refluxing with a mixture of absolute alcohol and ethyl
acetate (approximately 50:50) treated with Norite, filtered
and the solvents removed by evaporation. Reddish-
brown crystals weighing 14 g. were obtained.

The analytical sample was obtained by refluxing a small
quantity of the red crystals in a mixture consisting of 80
parts of absolute ethyl acetate and 20 parts absolute ethanol.
The solution was decolorized with Norite, filtered, and
chilled. Yellow crystals were obtained which melted at
155°, and gave a red coloration with dilute ferric chloride
solution.

Anal. Caled. for CHOs: C, 50.46; H, 4.67. Found:
C, 50.63; H, 4.43.

The acetate was prepared in the usual manner from acetyl
chloride and sublimed to a powder, m.p. 85-87°.

Anal. Caled. for C3H1Os: C, 52.34; H, 4.69. Found:
C, 52.60; H, 4.69.

p-Bromophenacyl bromide formed a derivative with
B-(2-hydroxymethyl-5-hydroxy-4-pyrone-6)-propionic acid
by allowing 1 g. of the acid to react with 0.4 g. of sodium bi-
carbonate in a mixture of 5 ml. of water and 10 ml. of eth-
anol. After the effervescence had ceased 1 g. of p-bromo-
phenacyl bromide and an additional 20 ml. of ethanol were
added. The mixture was refluxed for 1 hour, filtered while
hot, and cooled. The resulting crystals were filtered,
washed with water, dried, and then recrystallized from ab-
solute ethanol; m.p. 179-180.5°.

Anal. Caled. for C;yH;;0:Br:
Found: C, 49.22; H, 3.39.
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cis- and trans-3,4-Bis-(p-methoxyphenyl)-cyclopentanone

meso- and dl-8,v-bis-(p-methoxyphenyl )-adipic acids! were
esterified with methanol and sulfuric acid to furnish the
esters desired as starting materials. The aluminum-
amalgam reduction? of methyl p-methoxycinnamate pro-
duced traces of the meso-ester only and was not a satisfac-
tory preparative method.

cis-3,4-Bis-(p-methoxyphenyl)-cyclopentanone.—A  solu-
tion of 4 g. of methyl meso-3,v-bis-(p-methoxyphenyl)-adi-
pate, m.p. 142-153.0°, in 80 ml. of dry benzene was stirred
at reflux with 1 g. of sodium, previously powdered under
hot mineral oil, for 20 hours. Further treatment was
carried out as described by Weidlich,3 and, after the 19-hour
hydrolysis in 80 ml. of 6 N hydrochloric acid, 2.5 g. (83%,)
of product was obtained in the form of a brown oil. Purifi-
cation through Girard reagent ‘“T’’¢ afforded no crystalline
product, although a semi-solid melting near room tempera-
ture was obtained on cooling an alcoholic solution of the oil.
The oxime was prepared from 5.9 g. of the purified oil in
839, yield, using 5 g. of hydroxylamine hydrochloride, 25 ml.
of pyridine and 25 ml. of ethanol. Purification from meth-
anol gave white needles, m.p. 124.5-125°. Amnal. Caled.
for CpHO3N: C, 73.29; H, 6.80. Found: C, 73.31; H,
6.70. Hydrolysis of this oxime gave back the same, un-
crystallizable oil. The 2,4-dinitrophenylhydrazone was
prepared and recrystallized from ethyl acetate; it crystal-
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