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and nine-tenths grams of 2-amino-4-methyl-5-bromo-
thiazole was suspended in 100 cc. of water. Two grams
of thiourea was added and the mixture shaken until all
solids had dissolved. The solution was made very alka-
line by adding solid sodium hydroxide. In a few seconds,
the characteristic glistening ecrystals of bis-(2-amino-4-
methvl-5-thiazolyl) sulfide were thrown out. The yield
was 0.3 g. With some bis-(2-amino-4-methyl-5-thia-
zolyl) sulfide previously prepared there was no melting
point depression.
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The Hydroxymethylation of Kojic Acid
By Lo L. Woops

The reaction of formaldehyde with kojic acid
introduces one hydroxymethyl group in either the
3 or the 6 position of the pyrone ring. An earlier
report! indicates that both of these positions are
reactive so that a definite structure cannot be as-
signed to the derivative herein described. How-
ever, the compound s probably 2,6-bis-(hydroxy-
methyl)-53-hydroxy-4-pyrone since base catalyzed
reactions® presumably require a mechanism which
depends upon the nucleophilic character of the
phenolic ion, thus causing the primary substitu-
tion to take place at a position ortho to the phe-
nolic hydroxyl, in this instance position 6.

Treatment of the above product with thionyl
chloride, followed by recrystallization from boiling
water, gives a substance containing only one
chlorine atom. The 2-chloromethyl group is as-
sumed to remain intact since Yabuta® has shown
that 2-chloromethyl-5-hydroxy-4-pyrone resists
hvdrolysis by hot water.

Attempts to. introduce two hydroxymethyl
groups into kojic acid under forcing conditions
always gave mixtures whose composition ap-
proached that of 2,3,6-tri-(hydroxymethyl)-5-hy-
droxy-4-pyrone, but the analysis of the benzoate
indicated that it was contaminated with condensa-
tion products with similar physical properties.

Experimental!

Two grams of paraformaldehyde was added to a boiling
mixture of 10 g. of kojic acid in 100 ml. of absolute ethanol,
the solution was cooled slightly and 1 g. of potassium bi-
carbonate or anhydrous sodium carbonate was added with
stirring. - After standing for two hours, the solid was fil-
tered and dried in a vacuum desiccator over sulfuric acid.
Recrystallization of the ¢rude product (9.8 g.) from ab-
solute ethanol gave very pale yellow needles which melted
at 155-156°, following an appdrent. change in structure
above 132°, and which gave a red-purple coloration with
ferric chloride solution.

Anal. . Caled. for C;:H0;: C, 48.83; H, 4.65.
C, 49.20, 49.02; H, 4.37, 4.42.

Two grams of the above compound was refluxed with 7
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ml. of thionyl chloride. The product, weighing 0.5 g.
after recrystallization from 25 ml. of boiling water,
separated either as needles or stout prisms which changed
to needles between 120 and 140° and melted at 165°,

Anal.  Caled. for CH,0,Cl: C, 44.38; H, 3.16.
Found: C,44.71, 44.60, 44.68; H, 3.24, 3.08, 3.18.

Benzoylation of 2 g. of the compouind by the usual
Schotten—-Baumann method produced a white solid which
was recrystallized three times from absolute ethanol; yield
2.2 g., m. p. 134.5-135.5°.

Anal. Caled. for CyeHeOs: C, 69.42; H, 4.13. Found:
C,69.04; H,4.08.

In an attempt to introduce two hydroxymethyl groups
into the pyrone nucleus, a mixture of 10 g. of kojic acid,
3.8 g. of paraformaldehyde, 1 g. of potassium bicarbonate
and 50 ml. of absolute ethanol was heated for seventeen
hours at 75°. Two ml. of concentrated hydrochloric acid
was then added, the mixture was refluxed for thirty min-
utes, treated with Norite and filtered. After standing in
the refrigerator for two days, the solution deposited 5.4
g. of a brown solid which was not appreciably soluble in
alcohol or other organic solvents. Recrystallization from
water, followed by digestion with absolute ethanol, gave
a yellow powder which decomposed above 233° and gave u
red coloration with ferric chloride.

Anal. Caled. for CeH1¢05: C, 47.52; H, 4.95.
C, 47.99; H, 4.70.

Benzoylation of 1.8 g. of the above powder with 12 inl. of
benzoyl chloride at 100-110° for one hour, followed by the
action of 109, sodium hydroxide, gave a solid which was
recrystallized once from benzene and four times from eth-
anol. The product, a yellow powder melting at 99-101°,
failed to give the proper analysis, an indication that the
substance from which the benzoate was prepared probably
contained significant amounts of condensation products
similar to 2,3,6-tri-(hydroxymethyl) -5-hydroxy-4-pyrone.

Anal. Caled. for C:quaaOml C, 6990, }{, 4.20.
Found: C, 68.71; H, 4.00.
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Calcium Hydride as a Basic Catalyst in the Per-
: kin Reaction

By SAVERIO ZUFFANTI AND JOHN J. SARDELLA

Gibb!? and others®* % have investigated the usc
of calcium hydride in the condensations of alde-
hydes, ketones and esters.

This note reports data on the use of calcium hy-
dride in the Perkin reaction. Benzaldehyde has
been treated with acetic, propionic, and z-butyric
anhydrides.

Experimental

Materials.—The calcium hydride was the commercial
gray grade of about 85% purity. The benzaldehyde was
purified by keeping it in contact with calcium hydride for
several days and then collecting the fraction distilling at
178-180°. ‘The acetic, propionic and n-butyric anhydrides
were purified by allowing each to stand over metallic so-
dium for a few days, distilling, then allowing to stand over
calcium hydride for a few days, and distilling again before
use.
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