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S t u d i e s  o n  O r ~ a n t c  F l u o r i n e  C o m p o u n d s  II 1 

Esters  o /Oxalo / luoroace t ic  Ac id  

The b iochemica l  m e c h a n i s m  of f luoroaceta te  poison- 
ing which has  been  e x t e n s i v e l y  s tud ied  dur ing these last 
years z has been  descr ibed  by  MARTIUS 3 and PSTERS 
et al. 4 as f o l l o w s : - F h o r o a c e t a t e  is enzymat ica t ly  con- 
vet ted  in to  a f h o r o t r i c a r b o x y l i c  acid, and the  la t te r  
blocks t he  KREBS cycle  a t  t he  s tage  of ci tr ic  acid con- 
version, t h u s  caus ing  accumula t i on  of this  acid in the  
poisoned t issue.  

In  the l igh t  of  th is  theory ,  i t  appeared  tha t  a s t udy  
of the  biological  b e h a v i o u r  of monof luoro-der iva t ives  of 
other  i n t e rmed ia t e s  of the  KREBS cycle no t  only migh t  
contr ibute  t o  a b e t t e r  unde r s t and ing  of the  mode of 
action of f luoro-ace t ic  acid,  bu t  also enhance  our know- 
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ledge of the steps involved  in the t r icarboxyl ic  acid 
cycle. To our knowledge, no such fluorine compounds  
have  been prepared so far, 

The present  note reports  on the preparat ion of esters 
of oxalofluoroacetic  acid and some of thei r  biological 
properties.  

Diethyl  sodio-oxalofluoroacetate  was prepared by  
CLAISEN condensat ion of diethyl  oxala te  and e thyl  flu- 
oroacetate  in the  presence of alcohol-free sodium etho-  
xide as condensing agent  in yields of 80-85 %. The iree 
ester was obta ined from the  enolate by  acidif icat ion to 
p H  = 2 and ext rac t ion  with ether.  B.p .  120-122/9 ram. 
d] 0 1.261; n~  1.42; MR, calc. 42.16; MR, found 42.38. 
Anal.  Calc. for CsHttOsF: C, 46.6; H, 5.3. F o u n d :  C, 
46.7; H, 5.8. 

Wi th  alcoholic ferric chloride solution, the ester  gave 
the character is t ic  deep red color reaction.  I ts  infra-red 
spec t rum showed the  C - F  band a t  1094 cm - t .  For  
fur ther  identif ication,  the d in i t rophenylhydrazone  of the  
ester  was prepared;  i t  melted a t  124 °. Anal. Calc. for 
CI4H15N,OsF: C, 4Y7; H, 3'9; N~ 14.5. Found :  C, 44.2; 
H,  4.0; N, 13.9. 

At tempts  to prepare oxalofluoroacet ic  acid by sa- 
ponif icat ion of the  ester wi th  cold concent ra ted  hydro-  
chloric acid, were unsuccesful. Therefore,  the correspond- 
ing di- t-butyl  ester  was prepared by condensat ion  of 
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t -bu ty l  o x a l a t e :  and  t -bu ty l  f l uo roace ta t e  2 in t h e  pres- 
ence of po t a s s ium t -butoxide ,  and  charac te r i sed  as di- 
n i t ropheny lhydrazone ,  of m.p.  137-138 °. Anal .  Calc. for 
ClsH2aN4OsF: C, 48.7; H,  5.6; N, 12.7. F o u n d :  C, 48.5; 
I-I, 5,4; N, 12.1. 

B y  ca t a ly t i c  pyrolys is  of th is  es ter  us ing the  genera l  
m e t h o d  of BRESLOW et al. 3, a m i x t u r e  of oxal ic  acid and  
oxa lof luoroace t ic  acid  was o b t a i n e d ;  the  l a t t e r  gave  an 
in tense  v io le t  color reac t ion  w i t h  alcohol ic  ferr ic chlor ide 
solut ion.  Also, b y  this  me thod ,  oxa lof luoroace t ic  acid  
could  n o t  be p r e p a r e d  in pu re  form.  

B o t h  the  sod ium enola te  ot d i e thy l  oxa lo f luo roace ta t e  
and  t h e  free ester ,  when  in j ec t ed  i n t r ape r i t onea l l y  in to  
rats ,  p roved  to  be p rac t i ca l ly  non- toxic .  Doses as large 
as 350 m g / k g  were  w i t h o u t  effect ,  whi ls t  LDs0 of  sod ium 
f luoroace ta t e  for ra t s  is abou t  2-4  m g / k g  ~. 

On the  o the r  hand,  the  (water-soluble)  sod ium enolate ,  
in concen t r a t i ons  as low as 20-dO btg/ml, i nh ib i t ed  t h e  
g rowth  of  Escherichia colt and Aerobacter aerogenes in 
syn the t i c  med ia  con ta in ing  a m m o n i u m  p h o s p h a t e  as 
sole source of n i t rogen .  

I. BLANK and J.  MAGER 

Israeli Insti tute for Biological Research, Ness-Ziona 
Israel, October 75, 1953. 

]~dsumd 

Les esters  6 thyl iques  et  t e r t i o b u t y l i q u e s  ou t  6t6 
synth6t is6s  ,~ pa r t i r  des esters  corresponda.nts  de l ' ac ide  
oxa l ique  e t  f luoroac6t ique  pa r  une condensa t ion  de 
Claisen ~Vislicenus. 

E n  in jec t ion  in t rap6r i ton6a le  effectu6e sur  des souris 
et  des ra ts ,  ces esters  se son t  mont r6s  p r a t i q u e m e n t  non 
tox iques .  E n  revanche ,  ils e x e r c e n t  (sous forme d '6no-  
lutes  sodiques  hydro-solubles)  une  ac t ion  inhib i t r ice  
p rononc6e  sn r  la  croissance de l'Escherichia coli e t  
Aerobacter aerogenes duns des mi l i eux  de  cu l tu res  syn-  
th6 t iques .  

1 H. J. BACKER and J. D- H. HOMAN, gee. Trav. Chim. ~8, 1048 
(1939). 

I. 13~ANZ: and J. MA~ER, unpublished resolts. 
a D. S. BRESLOW, W. BAUMGARTEN, and C. R. HAUSER, J. Amer. 

Chem. Soc. 66, 1286 (1945). 
a E. R. KALMRACH, Science 102, 232 (1945), 

Stimulation of the Hypophysis by Administerin~ 
Epinephrine in Adrenalectomized Rats 

Accord ing  to SAVERS the  secre t ion  of A C T H  f rom the 
hypophys i s  in stress is r egu la t ed  by  the  level  of cor t icoids  
in t he  blood.  Dur ing  stress,  the  ra te  of  u t i l i za t ion  of 
cor t ica l  h o r m o n e  is increased  and consequen t l y  t he  t i l e r  
of  b lood  cor t icoids  d imin ished .  SAVERS considers  t h a t  
the  hypophys i s  is s t i m u l a t e d  by  ep inephr ine  in t h a t  
same w a y : .  

In  our  experiment ,  t he  va r i a t i ons  o i  the  corticoids 
levet  in b lood h a v e  been  exc luded  by  a d r e n a l e c t o m y  and  
the  A C T H  con ten t s  in t he  h y p o p h y s i s  has  been  de-  
t e r m i n e d  a f te r  an  i n t r a v e n o u s  in jec t ion  of  ep inephr ine .  

A to t a l  of 21 female  a lb ino rats,  we igh ing  130 to  140 g, 
were adrena lec tomized .  48 h a f te r  ad rena l ec tomy ,  11 of 
t h e  ra ts  were  t r e a t ed  w i t h  0.3 ml  0 .9% NaC1 in t ra -  
venous ly .  To  the  second g roup  of 10 ra t s  were  admin -  
i s te red  30/~g ep inephr ine  per  100 g b o d y  weight ,  dis- 
so lved  in t he  same  v o l u m e  of sal ine.  The  an ima l s  were  
ki l led ex ac t l y  5 rain a f te r  the  in jec t ion ,  and  the  adeno- 

1 G. SAVERS, Phys. Rev. 30, '241 (1950). 

h y p o p h y s i s  was g round  in a 0 . 9 %  NaCt  so lu t ion  made 
acid  to 0.1 M wi th  HC1 for e x t r a c t i n g  of A C T H  by  the 
m e t h o d  of RICI-IARDS and  SA'ZERSL E a c h  m i l l i l i t e r  of 
e x t r a c t i n g  m e d i u m  con ta ined  two hypophys is .  Af ter  
be ing  d i lu ted  1 : 80 half  a mi l l i l i te r  of the  e x t r a c t i n g  ma- 
te r ia l  was  t e s t ed  by  t h e  ad rena l  ascorbic  ac id  dep le t ion  
m e t h o d  2. The  con t en t s  of A C T H  in t h e  e x t r a c t  was 
d e t e r m i n e d  on 24 h y p o p h y s e c t o m i z e d  rats.  

T h e  con ten t s  of A C T H  in the  hypophys i s  of the 
ad rena l ec tomized  an imals  t r e a t ed  by  ep inephr ine  was 
120 #g pe r  p i t u i t a r y  and  in t he  cont ro l  g roup  72 #g. 

ACTH contents of hypophysis in adrenalectomized rats treated with 
epinephrine 

No. of 
ani- 
mals 

Saline control 11 
Epinephrine 10 

Average 
weight of 

rats 
gm 

135 :t= 2"41 
136 -~ 2-2 

Average value of 
adrenal aseorbie 
acid depletion ~ 

rag/100 gm 

87 :£ 14.0 
105 ~ 8.2 

Average 
ACTH per 
pituitary 

72 
120 

: St. error of tim mean. ~- 12 animals in each assay. 

The  resul ts  of th is  e x p e r i m e n t  ind ica te  a sudden  in- 
crease of t he  A C T H  p roduc t i on  in the  hypophys i s  of 
ad rena l ec tomized  ra ts  af ter  t he  in jec t ion  of epinephr ine .  
The  ep inephr ine  has  been  shown  by S:YERS a to  increase 
t he  concen t r a t i on  of A C T H  in the  per iphera l  Mood of 
ad rena l ec tomized  rats.  There fore  we h a v e  de t e rmined  
the  con ten t s  of A C T H  in the  blood of two  an imals  only 
for each group.  I n  a g r e e m e n t  wi th  SAVERS, i t  has been 
found  t h a t  t he  ep inephr ine  increases  t h e  con ten t s  of 
A C T H  in the  b lood in a d r e n a l e c t o m i z e d  rats .  

F r o m  our  e x p e r i m e n t  i t  can  be conc luded  t h a t  i t  is 
possible to  s t imu la t e  the  p roduc t i on  of A C T H  in the 
hypophys i s  of ad rena l ec tomized  ra ts  by  epinephr ine .  
Accord ing  to  our  results ,  t he  m e c h a n i s m  of t he  regula t ion  
of A C T H  secre t ion  p roposed  by  SAVERS appears  no t  to 
be t he  on ly  one.  The  d i rec t  ac t ion  of ep inephr ine  on the 
f o r m a t i o n  and  d ischarge  of A C T H  f rom t h e  hypophys i s  
m u s t  be considered as a possibi l i ty .  

L j .  Bo~.ovi6 and  S. x-~ILKovId 

Institute o[ Physiology and Institute o/ Pharmacology 
2~Iedical Faculty,  University o/ Zagreb, September t, 
1953. 

Zusammen/assung 

Der  A C T H - G e h a l t  der  H y p o p h y s e  yon nebennieren-  
losen R a t t e n ,  b e h a n d e l t  m i t  Adrena l in ,  wurde  m i t  dem 
Ascorb ins~ure -Ver lus t -Tes t  der  Nebenn ie r en  h y p o p h y -  
s ek tomie r t e r  R a t t e n  b e s t i m m t .  5 min  nach  der  in t ra-  
ven0sen  A d r e n a l i n - I n j e k t i o n  h a t t e n  die H y p o p h y s e n  der 
behande l t en  Tiere  e inen viel  gr6sseren A C T H - G e h a l t  als 
die en t sp rechenden  Kont ro l l t i e re .  Bet e in igen Tieren 
wurde  auch  der  ACTH-GehaI t  des Blu tes  bes t immt .  
A u c h  im Blu te  de r  m i t  Adrena l in  b e h a n d e l t e n  T ie re  war  
der  A C T H - G e h a l t  erh/Sht. Diese Versuche  sprechen  fiir 
die Mbgl ichkei t  e iner  d i r ek t en  \ ¥ i r k u n g  des Adrenal ins  
auf  die B i ldung  und  Aussch i i t t ung  yon  A C T H  aus der 
H y p o p h y s e .  
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77, 87 (1951). 

a M. A. SAVERS, G. SAVERS, and L. A. WOODBURY, Endocrino- 
logy 42, 379 (1948). 

1 G. SAVERS, Fourth ConJerence o~ the Adreual Cortex, Macy 
Foundation, New York, Nov. 13-15, 1952; ref. H. SELVE and A. Ho- 
nAVA, 2rid Ann. Report Stress, Aeta Inc., Montreal 195~, p. 112. 


