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ABSTRACT OF THE DISCLOSURE

Solid alkali metal coordination compounds of water
soluble alkali metal salts of monobasic acids and
racemic diamines are made by contacting an aqueous
solution of the alkali metal salts with a solution of a
racemic diamine compound of the formula

Y Y
x-b—bx
A e
Hzlll I\ITHz

wherein Ar in an aryl ring, X is alkyl and Y is alkyl
or hydrogen, the X’s being different from the Y’s. The
formation of the new coordination compounds provides
a method for the separation of alkali metal from alkaline
earth metals.

— T AT e

This invention relates to novel solid alkali metal salt
coordination compounds and methods of making them.
I have found that when aqueous solutions containing
alkali metal salts of monobasic acids are contacted with
solutions of racemic diamino compounds of the formula

Y Y
X—b—box
Ar r
HzIII I!IHz

wherein Ar is an aryl ring, X is alkyl and Y is alkyl
or hydrogen, the X’s being different from the Y’s, so
that the two carbons to which the groups are attached
are asymmetric, solid coordination compounds of the
alkali metal salts and the diamines are formed.,

Analysis of the compounds formed under varying
conditions has established that the compounds thus
formed are both stoichiometric and constant in composi-
tion with a molar ratio of alkali metal salt to diamine
of 1to 3.

The monobasic anion of the alkali metal salt may be
any moderate to strongly acid anion such as chloride,
bromide, iodide, nitrate and azide. '

Since the alkaline earth metal salts do not form solid
coordination compounds under the conditions set forth
above formation of the new alkali metal compounds
provides a method of separating alkali metals from
alkaline earth metals. Moreover, since the affinity of
alkali metal salts for the diamines varies very substan-
tially among the alkali metals formation of the new com-
pounds also provides a method for the separation of the
alkali metals from each other.

The new compounds can be readily made by agitating
a solution of the diamine in a solvent immiscible with
water, with a saturated aqueous solution of an alkali
metal salt of a monobasic acid but more conveniently,
for most purposes, the new compounds are made by mix-
ing an aqueous solution of the alkali metal salt with a
solution of the diamine in a water-miscible organic
solvent as in the following illustrative example:

An aqueous solution of 0.288 g. of sodium chloride in
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8 ml of water is mixed with a solution of 2.4 g. of
racemic p,p’ - diamino - 2, 3 - diphenylbutane(I) in
24 ml. of ethanol. When the precipitate thus formed is
recrystallized from 25 ml. of 1:3 aqueous ethanol 1.91
of a crystalline product fusing to a clear melt at 200°
C. is formed. There is no apparent phase separation
when the melt is kept at or above its melting point for
an extended period of time. Elemental analysis indicate
a composition of three molecules of I per molecule of
sodium chloride. The molar ratio of the product was un-
changed when the molar ratio of I to sodium chloride
in the preparation is varied from 2:1 to 18:1. Diffraction
analysis and density measurements indicate a unit cell
containing 12 formula units of I and 4 units of sodium
chloride.

When the product is made from aqueous solutions of
sodium chloride containing water soluble salts of
alkaline earth metals, such as calcium and barium, com-
pounds of the alkaline earth metals are not precipitated
with the sodium chloride coordination product.

Ilustrating the differential affinity of different alkali
metal salts for the diamine compound, when the fore-
going method is carried cut with a molar ratio of 4 I
to 1 each of NaCl and KCl, the resulting precipitate
contained NaCl and KClI in the molar ratio of 18.5 to 1.

The solid coordination compounds can be broken
down into the constituent alkali metal salt and amine by
heating the compound to its fusion point, cooling the
melt to a turbid glass consisting of a dispersion of the
salt in the amine and dissolving the amine in ether or
other organic solvent leaving the salt as a residue.

I claim:

1. Solid coordination compounds of alkali metal
halides and racemic diamino compounds of the formula

H H
X—C—C—X
Ar Ar
HzIIQ' I\ITH2

- wherein Ar is a phenyl ring and X is lower-alkyl, in the

molar ratio of 3 moles of diamine to one mole of the
alkali meta] halide.

2. Solid coordination compounds of sodium chloride
and racemic p,p” - diamino - 2,3 - diphenylbutane in the
molar ratio of 3 moles of the diamine to 1 mole of so-
dium chloride.

3. A method of making solid alkali metal coordina-
tion compounds which comprises contacting an aqueous
solution of an alkali metal halide with a solution of a
racemic diamino compound of the formula

H H
X—(ll—('}—X
ke A
I-IleI I\|IH2

wherein Ar is a phenyl ring and X is lower-alkyl.

4. A method of making solid alkali metal coordina-
tion compounds which comprises contacting an aqueous
solution of sodium chloride with a solution of racemic
p,p’-diamino-2,3-diphenylbutane.
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