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Bis-(amino Acid) Derivatives. II. Compounds
of Glycine, Hydriodic Acid and Iodine!

By WALTER S. Frost AND RoBERT D. EpDY?

The search for a stable, non-hygroscopic prepara-
tion which would release elemental iodine when
added to water has been carried out for several
years. Partial success was achieved in 1942 when
one of us (WSF) discovered that diglycine hydrio-
dide? showed considerable affinity for iodine when
dry, yet released this iodine when added to water.
This resulted in the Bursoline® Canteen Water
Sterilizing Tablet used to some extent by the U. S.
Armed Services in World War II. The active in-
gredient was prepared by grinding together, dry,
two moles of diglycine hydriodide with one of io-
dine. It was very evident that compound forma-
tion occurred between these two substances, be-
cause the vapor pressure of free iodine was reduced
to the point where it became hardly noticeable.
Later, Fair® reported “triglycine hydroperiodide,
(CH;NH,COOH);-HI-I,,” which was believed to be
the formula of the compound prepared when gly-
cine, hydriodic acid and 1odine react in water.

After working with a variety of systems contain-
ing these four substances, it is our opinion that the
compound (CH.NH,COOH);-HI-I; cannot be pre-
pared from aqueous solution, and probably does
not exist,” although analyses approximating such
a formula can be obtained from a mixture of digly-
cine hydriodide and the two compounds described
below. If concentrated aqueous solutions con-
taining glycine, hydriodic acid and iodine in the pro-
portions indicated by this formula are cooled from
60°, two kinds of crystals are formed. The first to
appear are flat needles (blades) with a brassy-
bronze metallic luster. They remain as such on
cooling to room temperature. The saturated solu-
tion in contact with them deposits (usually spon-
taneously, but always if seeded) a dark brown
muddy paste which cements together the primary
crystals. What has been a fluid mass of glittering
crystals suspended in mother liquor becomes rigid
and almost dry in appearance. If the mass is left
in the open air to dry, fine hair-like crystals grow all
over the surface, giving the resulting product the
appearance of a purple plush.

By changing the proportions of glycine, hydriodic
acid and iodine we have been able to isolate and
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(7) The material described by Fair and by Morris® as *‘triglycine
hydroperiodide’ has the appearance and approximate melting point
(160-162°) of our compound, (CHsNHiCOOH)«HI-5/41:. In addi-
tion later and more extensive analyses (by Morris) of recrystallized
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identify the two substances formed in this mixture.
The blade-like crystals, prepared in the presence of
relatively large amounts of glycine are (CH;NHo.-
COOH)4-HI-5/41,. The other compound, which
occurs in three different forms, is (CH,;NH,;COOH),-
HI.5/41,. Both compounds show remarkably low
vapor pressures of iodine at room temperature.

Experimental

(CH:NH,COOH),-HI.5/41,.—This compound has been
prepared in three different forms: compact purple crystals,
dark brown finely-divided crystals and fine hair-like purple
crystals.

At room temperature 139 g. of diglycine hydriodide was
dissolved in 300 ml. of water; then 159 g. of iodine was
added and the solution stirred vigorously. A finely-divided
dark brown precipitate began to form within two or three
minutes. After about 15 minutes, when the solid iodine
had all dissolved, the mixture was filtered with suction and
the precipitate allowed to dry in the open air. The filter
cake became completely covered with a purple coating of
fine hair-like crystals. The dried cake was broken open and
warmed to remove any elemental iodine. This product
was ground and air-dried. Because of decomposition, the
melting point varied betweenn 156° and 161°, depending
on the rate of heating.

Anal. Caled. for CsHaaI7N,Os: C, 8.07; H, 1.86; freel,
53.3; combined I, 21.3; total I, 74.6; N, 4.71. Found:
C, 7.92; H, 1.84; free I, 51.7; combined I, 22.6; total I,
74.3; N, 4.68.

Separate samples of the hair-like purple crystals gave
free I, 52.0; combined I, 23.9; total I, 75.9.

One hundred grams of diglycine hydriodide, 100 ml. of
water and 100 g. of iodine were placed in a glass-stoppered
bottle, heated to 70° in a water-bath and shaken well.
After very slow cooling, filtering and drying at room tem-
perature (or slightly above to sublime any elemental iodine
present) compact purple-black crystals were obtained.
These showed free I, 54.9; combined I, 20.5; total I, 75.4.

(CH.NH,COOH }-HI.5/41,.—This compound was pre-
pared as flat needles (blades) having a brassy-bronze me-
tallic luster in reflected light. In the powdered form they
appear gray.

A solution of 189 g. of diglycine hydriodide in 1000 ml.
of water was placed in a wide-mouth glass-stoppered bottle
with 225 g. of glycine and 80 g. of iodine, heated to 70° and
shaken well. After slow cooling, filtering and drying at
room temperature (or slightly above), large blade-shaped
crystals were obtained. The melting point, with decom-
position, varied between 162° and 167°.

Anal. Caled. for CuHuLNsOu: C, 12.89; H, 2.84;.
free I, 42.6; combined I, 17.0; total I, 59.6; N, 7.52.
Found: C, 12.97; H, 2.87; free I, 42.5; combined I,
16.9; total I, 59.4; N, 7.30 (micro); 7.49 (Kjeldahl).

The same compound was also prepared from solid starting
materials. Dry glycine powder, 6.0 g., was ground with
11.1 g. of dry diglycine hydriodide, which had been passed
through a 100-mesh sieve, and 15 g. of iodine. The intimate
mixture was transferred to a closed container and stored for
four days at about 35°, with occasional mixing. After ex~
posure to the open air for two more days at'the same tem-
perature, the mass of tiny glistening crystals analyzed free
1, 43.9; combined I, 17.3; total I, 61.2.
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Experiments on the Catalytic Hydrogenation of
Oxazolidines

By E. GIiL-Av

The catalytic hydrogenation of oxazolidines has
been used by Cope and Hancock?! and Senkus? for
the preparation of N-substituted aminoalcohols.

(1) A. C. Copeand E. M. Hancock, THIs JOURNAL, 64, 1503 (1942).
(2) M. Senkus, sbid., 67, 1515 (1945).



