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temperature of separation within a half a degree. Each
determination was made in triplicate and the averaged results
appear in Table I.

TaBLE 1

CriTIcAlL, SoLUTION TEMPERATURES FOR SULFUR AND
BuryL PHTHALATE

Mole %, Mole % Critical soln,
dibuty] phthalate sulfur (Ss) temp,, °C.
97.54 2.46 61.1
04.98 5.02 91.1
01.45 8.55 127.8
87.26 12.74 161.1
87.14 12.86 164.4
84.02 14.98 197.8
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Preparation of Oxythiamine Diphosphate and
Oxythiamine Monophosphate!

By LeoroLp R. CERECEDO AND ALBERT J. EUSEBI

In a previous paper,? oxythiamine was shown to
be a potent thiamine antagonist. These findings
have been confirmed and extended by us and by
other workers.%*%8 In contrast, experiments car-
ried out in this Laboratory’® with chloro- and
bromoxythiamine, in which the hydroxyl group of
the thiazole moiety of oxythiamine was replaced
by halogen, showed these substances to be not
toxic to mice, even when administered at high
levels. This observation suggested that the hy-
droxyl group was necessary for the anti-thiamine
effect of oxythiamine. Furthermore, since it is
well known that thiamine functions 4# vivo as the
diphosphate, the idea suggested itself that oxythi-
amine exerted its anti-thiamine effect in the form
of the diphosphate. In this paper, we wish to re-
port the preparation of the diphosphate and the
monophosphate of oxythiamine.

Phosphate Salt of Oxythiamine Diphosphate.—This sub-
stance was prepared according to a modification of the
method which Karrer and Viscontini® used for the prepara-
tion of thiamine diphosphate.

Fivergrams of 859, phosphoric acid was heated in a small
beaker to 300-310°, or until crystals appeared on its walls.
The acid was allowed to cool and then placed in an oil-bath
previously heated to 135-140°. After temperature equi-
libration, 4 g. of oxythiamine was added all at once and kept
at this temperature for 20 minutes with constant stirring.
The fused mass was allowed to cool somewhat and then
washed twice with 50 ml. of acetone before it solidified.
The solid was dissolved in 50 ml. of water containing 4
drops of concentrated phosphoric acid, and precipitated
with 150 ml. of acetone. After standing overnight, the
dark brown oil was dissolved in 15 ml. of water plus 4 drops
of concentrated phosphoric acid, and. decolorized with
Norit A, filtered, washed with water, and brought to a
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volume of 75 ml. The solution was treated with 150 ml. of
acetone to give an initial dense cloudiness. It was then
placed in the refrigerator for 6 hours, after which the turbid
supernatant was decanted and discarded. The yellowish
oil which remained was taken up in 15 ml. of phosphoric
acid and decolorized a second time with a small amount of
Norit A, filtered, washed and brought to a volume of 25 ml.
The material was then precipitated with 125 ml. of acetone
and kept in the refrigerator overnight. After removing the
supernatant, the colorless oil was dissolved in 20 ml. of
phosphoric acid, and precipitated with 100 ml. of acetone.
A further fractionation was then carried out by dissolving
the oil in 25 ml. of phosphoric acid and precipitating with
50 ml. of acetone. After removal of the supernatant, the
glassy appearing material was taken up in 10 ml. of phos-
phoric acid and precipitated with an equal mixture of ab-
solute alcohol and acetone. The precipitate was treated
with 50 ml. of absolute alcohol and placed in the refrigerator.
After two days, with occasional scratching, the material be-
came crystalline and could be filtered. It was washed with
absolute alcohol, acetone and ether, and then dried ¢»n vacuo
over sulfuric acid for 2 days; yield 1.7 g. (27.5%). The
compound started to brown at 190° and decomposed at
245-255°.

Anal. Caled. for CigHp001:N:P:S: C, 27.53; H, 3.82;
N, 8.03; free P, 5.93; hydrolyzable P, 11.87; total P, 17.80.
Found: C, 27.83; H, 4.06; N, 7.77; free P, 5.65; hy-
drolyzable P, 11.62; total P, 17.70.

Oxythiamine Monophosphate.—Thiamine diphosphate,
on treatment with nitrous acid gases in an aqueotts medium,
loses one phosphoric acid group quite rapidly. The second
phosphate group is more difficult to remove. The deam-
ination and dephosphorylation of thiamine diphosphate was
carried out according to the procedure used in the prepara-
tion of oxythiamine from thiamine.?

Four grams of cocarboxylase phosphate salt, prepared
according to the method of Karrer and Viscontini,’ was dis-
solved in 50 ml. of water, and nitrous acid gases passed into
the solution for four hours. The mixture was allowed to
stand overnight, and the process repeated on the second and
on the third day. The excess acid was removed by passing
the solution through a column of the resin Amberlite
IR-4B!" which was kept cold. The effluent was acidified
with N HCl and concentrated to an oil sn vacue at room
temperature. The oil was taken up in alcohol, precipitated
with an excess of ether, and left in the refrigerator. As no
precipitate formed, the alcoholic solution was treated with
an excess of ether. After standing for five hours in the re-
frigerator, the slightly turbid supernatant was decanted, the
precipitate dissolved in 10 ml. of 0.1 N HCI, the solution
decolorized with Norit A, the Norit washed, and the volume
brought to 20 ml. with the washings.
treated with 175 ml. of acetone and kept in the refrigerator
overnight. The resultant precipitate was taken up in
absolute alcohol, and hydrogen chloride gas passed in at
ice-bath temperature to saturation. The solution was
then treated with ether to give a dense cloudiness. After
standing overnight, the precipitate was treated with 20 ml.
of absolute alcohol to aid crystallization; yield 1.1 g. The
compound was very hygroscopic and melted at 185-196°.

Anal. Caled. for CoH;s0;N;PSCly: C, 34.45; H, 4.31;
free P, 0; hydrolyzable P, 0; total P, 7.41. Found: C,
35.05; H, 4.49; free P, 0, hydrolyzable P, 0; total P, 7.18.

The analysis indicated that the product probably con-
tained a very small amount of free oxythiamine. However,
it was sufficiently pure for use with certain enzyme systems
and for experiments 4z wvivo. The results of these studies
and of those with oxythiamine diphosphate will be reported
in a separate paper.
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The solution was .



