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For many purposes it would be advanta-
geous if it were possible to prepare aque-
ous.solutions of the fat-soluble steroid hor-
mones. Hence many attempts have been
made either to prepare stable high-disperse
suspensions of the hormones in water or to
increase the power of water to dissolve
these substances 1~7. By taking advantage
of the solubilizing power of association
colloids we have succeeded in preparing
clear stable aqueous solutions of several
steroid hormones. By the end of 1947
aqueous solutions of desoxycorticosterone
were obtained and half a year later we
found that a similar result was possible
in a varying degree in the case of testo-
sterone, a-estradiol and desoxycorticoste-
rone acetate. Difficulty in obtaining suf-
ficient quantities of the pure hormones
has prevented us from carrying out our
investigations as originally planned. Some
of the results thus far obtained are pre-
sented in the following.

Hormones can be brought into solution
in a manner quite similar to that described
earlier for the carcinogenic hydrocarbons 8,
viz., by shaking them with association
colloid solutions of appropriate concentra-
tion. Heating speeds up the process of
solubilization. The following association
colloids have thus far been studied with
respect to their solubilization power:
sodium oleate, sodium myristyl sulphate,
sodium cholate, sodium 'desoxychola,te,
sodium dehydrocholate, sodium glyco-
cholate, and an alkyl aryl polyether alcohol
(Triton NE). The solubilities of testoster-
one, testosterone propionate, estrone, a-
estradiol,” desoxycorticosterone, and des-
oxycorticosterone acetate, and also hexe-
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strol were investigated. For example, the
following solutions were prepared:

Solutions of testosterone:

5 mg hormone per ml 10 9% sodium oleate
solution;

10 mg hormone per ml 20 9, sodium myristyl
sulphate solution;

2 mg hormone per ml 20 9 sodium cholate
solution.

Solutions of testosterone propionate:

15 mg hormone per ml 10 9, sodium oleate
solution;

35 mg hormone per ml 20 9 sodium myristyl
sulphate solution;

10 mg hormone per ml 5 9, sodium myristyl
sulphate solution.

Solutions of estrone:
1.3 mg hormone per ml 20 9, sodium myristyl
sulphate solution.

Solutions of a-estradiol:

0.7 mg hormone per ml 10 9% sodium oleate
solution;

0.8 mg hormone per ml 10 9%, sodium myristyl
sulphate solution.

Solutions of desoxycorticosterone:

14 mg hormone per ml 20 9, sodium cholate
solution;

10 mg hormone per ml 10 9, sodium cholate
solution.

Solutions of desoxycorticosterone acetate:

1.5 mg hormone per ml 10 9 sodium oleate
solution;

1.8 mg hormone per ml 10 9%, sodium myristyl
sulphate solution.

Solutions of hexestrol:

[2 mg hormone per ml 10 9, sodium oleate
solution;

5 mg hormone per ml 10 9, sodium myristyl
sulphate solution;

12 mg hormone per ml 10 9, sodium cholate
solution.

All of these solutions are clear and
stable, and withstand, for example, boiling
without any separation of the hormone
taking place. Solubilization is™ possible
only when the colloid concentration ex-
ceeds the critical concentration for micelle
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formation, and the amount of hormone
dissolved increases with further increase in
the concentration of the micellar substance.
On greater dilution the hormone usually
separates out sooner or later, and always
when the critical concentration is appro-
ached. In this respect the various colloids
differ considerably.

The association colloid solutions of the
hormones give a small contact angle with
lipoid surfaces. They therefore easily wet
the skin and the mucous membranes.
penetrate them, and transport the solub-
ilized hormone into the tissues and cells.
In this manner it is thus possible to transfer
considerable amounts of hormones into the
organism. Some of these solutions can be
introduced by subcutaneous or intraven-
ous injection. The investigations concerned
with the latter aspect are, however, still
incomplete.

The investigations are being continued.

At the beginning of our investigations we
were furnished with the hormone substances
required by F.Paulsen, M.D., Director of
Research at the Nordiska Organon, Stockholm.
and he also obtained information of our
methods and results while the work was in
progress. We wish to thank Dr. Paulsen.

1. F. Hoffmann.-La Roche & Co. A.-G., Brit.
Pat. 434 406 (1934), Ref. C.A4. 1935 II 3950.

2. F. Hoffmann-La Roche & Co. A.-G., Brit.
Pat. 522 834 (1940), Ref. C. A. 1942, 1142.

3. Friedrich, H, D.R.P. 696 594 (1940); Ref.
C. A. 1941, 6067.

4. Lorenz, E., Shimkin, M. B., and Stewart,
H. L. J. Natl. Cancer Inst. 1 (1940) 355.

. Wiesner, B.P.H., and Milton, R. Brit.
Pat. 515 566 (1939), Ref. C.A. (1941)
6067.

6. Stimmel, B. F. Science 98 (1943) 480.

7. Cantarow, A., Paschkis, K. E., Rakoff,
A. E,, and Hansen, L. P. Endocrinology 35
(1944) 129.

8. Ekwall, P., and Setala, K. Acta Chem.
Scand. 2 (1948) 733.

=11

Received December 5, 1949.

SHORT COMMUNICATIONS

The Molecular Structure of
N,N’-dichloropiperazine
PER ANDERSEN and 0. HASSEL

Universitetets Kjemiske Institutt,
Blindern — Oslo, Norway

tructure determinations of simple der-

ivatives of piperazine are of interest in
connection with problems related to cyclo-
hexane and other substances containing
six-membered rings. The presence of two
nitrogen atoms in the ring makes the
number of possible configurations attain-
able by a given molecule greater than it is
in the corresponding cyclohexane derivat-
ive. In the case of the N,N’-dichlorocom-
pound three possible configurations based
on the “chair” form of the ring have to be
considered: the xx. the x,e and the &.¢
configuration 1.

We have measured the dipole moment
of the substance in benzene solution,
determined the unit cell and space group
of the crystalline form and finally carried
out an electron diffraction investigation
of the vapour, based on the sector method.

Measurements of the dielectric constant
of benzene solutions strongly indicate that
the dipole moment is zero.

The crystals are monoclinic with the
lattice constants:

563 A, b = 547 A, ¢ = 1098 A,
g = 94°

a ==

'The space group is C§;—F2/c. The unit
cell contains fwo molecules and the mole-
cules must therefore exhibit a center of
symmetry in the crystalline state.

Tt is interesting to compare the crystallo-
graphic data with those found in the case
of the 1,4-dibromocyclohexane of m. p.
112° and the corresponding diiodo-com-
pound of m.p. 142° given in a paper
published in 19322 There can be little
poubt as to the isomorphism of these



