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Studies on Organic Fiuorine Compounds II*

Esters of Oxalofluoroacetic Acid

The biochemical mechanism of fluoroacetate poison-
ing which has been extensively studied during these last
years? has been described by Martius® and PETERS
¢t al.b as follows:—Fluoroacetate is enzymatically con-
verted into a fluorotricarboxylic acid, and the latter
blocks the KreBs cycle at the stage of citric acid con-
version, thus causing accumulation of this acid in the
poisoned tissue.

In the light of this theory, it appeared that a study
of the biological behaviour of monofluoro-derivatives of
other intermediates of the KrREBs cycle not only might
contribute to a better understanding of the mode of
action of fluoro-acetic acid, but also enhance our know-
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ledge of the steps involved in the tricarboxylic acid
cycle. To our knowledge, no such fluorine compounds
have been prepared so far,

The present note reports on the preparation of esters
of oxalofluoroacetic acid and some of their biological
properties.

Diethyl sodic-oxalofluoroacetate was prepared by
CraisEN condensation of diethyl oxalate and ethyl flu-
oroacetate in the presence of alcohol-free sodium etho-
xide as condensing agent in yields of 80-85%. The tree
ester was obtained from the enolate by acidification to
pH = 2 and extraction with ether. B.p., 120-122/9 mm,
d2® 1.261; n3D° 1-42; MR, calc. 42:16; MR, found 42:38,
Anal. Calc. for CH,,O;F: C, 46:6; H, 5:3. Found: C,
46:7; H, 5-8.

With alcoholic ferric chloride sclution, the ester gave
the characteristic deep red color reaction. Its infra-red
spectrum showed the C-F band at 1094 cm~%. For
further identification, the dinitrophenylhydrazone of the
ester was prepared; it melted at 124°. Anal. Cale. for
C,H;sN,O,F: C, 43-7; H, 39; N, 14:5, Found: C, 44-2;
H, 4-0; N, 13.9,

Attempts to prepare oxalofluoroacetic acid by sa-
ponification of the ester with cold concentrated hydro-
chloric acid, were unsuccesful. Therefore, the correspond-
ing di-t-butyl ester was prepared by condensation of
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t-butyl oxalate® and #-butyl fluoroacetate? in the pres-
ence of potassium #-butoxide, and characterised as di-
nitrophenylhydrazone, of m.p. 137-138°. Anal. Calc. for
CeHy, N, OF: C, 48-7; H, 5:6; N, 12-7. Found: C, 48-5;
H, 5-4; N, 12-1.

By catalytic pyrolysis of this ester using the general
method of BRESLOW ef al.®, a mixture of oxalic acid and
oxalofluoroacetic acid was obtained; the latter gave an
intense violet color reaction with alcoholic ferric chloride
solution. Also, by this method, oxalofluoroacetic acid
could not be prepared in pure form.

Both the sodium enolate of diethyl oxalofluoroacetate
and the free ester, when injected intraperitoneally into
rats, proved to be practically non-toxic. Doses as large
as 350 mg/kg were without effect, whilst LDg, of sodinm
fluorcacetate for rats is about 2—4 mg/kg*.

On the other hand, the (water-soluble) sodium enolate,
in concentrations as low as 20-40 ug/ml, inhibited the
growth of Escherichia coli and Aevobacter aerogewnes in
synthetic media containing ammonium phosphate as
sole source of nitrogen.

I. BLank and J. MaGER

Isvaeli Institute for Biological Reseavch, Ness-Ziona
Israel, October 75, 1953.

Résumé

Les esters éthyliques et tertiobutyliques ont été
synthétisés & partir des esters correspondants de Dacide
oxalique et fluoroacétique par une condensation de
Claisen Wislicenus.

En injection intrapéritonéale effectuée sur des souris
et des rats, ces esters se sont montrés pratiquement non
toxiques. En revanche, ils exercent (sous forme d’éno-
lates sodiques hydro-solubles) une action inhibitrice
prononcée sur la croissance de l'Eschervichia coli et
Aevobacter aevogenes dans des milieux de cultures syn-
thétiques.
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Stimulation of the Hypophysis by Administering
Epinephrine in Adrenalectomized Rats

According to SAYERs the secretion of ACTH from the
hypophysis in stress is regulated by the level of corticoids
in the blood. During stress, the rate of utilization of
cortical hormone is increased and consequently the titer
of blood corticoids diminished. SavEeRrs considers that
the hypophysis is stimulated by epinephrine in that
same way?.

In our experiment, the variations of the corticoids
level in blood have been excluded by adrenalectomy and
the ACTH contents in the hypophysis has been de-
termined after an intravenous injection of epinephrine.

A total of 21 female albino rats, weighing 130 to 140 g,
were adrenalectomized. 48 h after adrenalectomy, 11 of
the rats were treated with 0:3 ml 0-99, NaCl intra-
venously, To the second group of 10 rats were admin-
istered 30 ug epinephrine per 100 g body weight, dis-
solved in the same volume of saline. The animals were
killed exactly 5 min after the injection, and the adeno-
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hypophysis was ground in a 0-9% NaCl solution made
acid to 0-1 M with HCI for extracting of ACTH by the
method of RicHArDs and SaveErsl. Each milliliter of
extracting medium contained two hypophysis. After
being diluted 1:80 half a milliliter of the extracting ma-
terial was tested by the adrenal ascorbic acid depletion
method? The contents of ACTH in the extract was
determined on 24 hypophysectomized rats.

The contents of ACTH in the hypophysis of the
adrenalectomized animals treated by epinephrine was
120 ug per pituitary and in the control group 72 pg.

ACTH contents of hypophysis in adrenalectomized rats {reated with

epinephrine
No. of Average | Average value of | Average
. weight of |adrenal ascorbic| ACTH per
ant- . . S hand
rats acid depletion® | pituitary
mals
gm mg/160 gm He
Saline control| 11 [135-42-41 874140 72
Epinephrine 10 [13642-2 1054 8-2 120

1 Gt.error of the mean. 2 12 animals in cach assay.

The results of this experiment indicate a sudden in-
crease of the ACTH production in the hypophysis of
adrenalectomized rats after the injection of epinephiine.
The epinephrine has been shown by SAYERS? to increase
the concentration of ACTH in the peripheral blood of
adrenalectomized rats. Therefore we have determined
the contents of ACTH in the blood of two animals only
for each group. In agreement with SAYERS, it has heen
found that the epinephrine increases the contents of
ACTH in the blood in adrenalectomized rats.

From our experiment it can be concluded that it is
possible to stimulate the production of ACTH in the
hypophysis of adrenalectomized rats by epinephrine.
According to our results, the mechanism of the regulation
of ACTH secretion proposed by SAVERS appears not to
be the only one. The direct action of epinephrine on the
formation and discharge of ACTH from the hypophysis
must be considered as a possibility.

Lj. Bozovié and S. MILKOVI¢

Institute of Physiology and Institute of Pharmacology
Medical Faculty, University of Zagreb, Seplember 1,
7953.

Zusammenfassung

Der ACTH-Gehalt der Hypophyse von nebennicren-
losen Ratten, behandelt mit Adrenalin, wurde mit dem
Ascorbinsdure-Verlust-Test der Nebennieren hypophy-
sektomierter Ratten bestimmt. 5 min nach der intra-
venosen Adrenalin-Injektion hatten die Hypophysen der
behandelten Tiere einen viel grosseren ACTH-Gehalt als
die entsprechenden Kontrolltiere. Bei einigen Tieren
wurde auch der ACTH-Gehalt des Blutes bestimmt.
Auch im Blute der mit Adrenalin behandelten Tiere war
der ACTH-Gehalt erhht. Diese Versuche sprechen fiir
die Moglichkeit einer direkten Wirkung des Adrenalins
auf die Bildung und Ausschiittung von ACTH aus der
Hypophyse.
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