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ghos ts  c o n t a i n e d  3 -4  m g / m l  A T P ,  t h a t  is 4 -5  t i m e s  t h e  
n o r m a l  A T P  c o n t e n t  of t h e  e r y t h r o c y t e s .  T he  c a t i o n  pe r -  
m e a b i l i t y  of t he  ghos t s  was  t he  s a m e  as t h a t  of t he  n o r m a l  
e r y t h r o c y t e s  a n d  p r o v e d  to  be  v e r y  su i t ab l e  for  m o d e l  
e x p e r i m e n t s  of 3 -4  h a t  37°C. As i so ton ic i ty  was  r ega ined  
b y  h y p e r t o n i c  NaC1, t he  cells c o n t a i n e d  m a i n l y  N a  and ,  
in  the  presence  of A T P  as ene rgy  source,  were ab le  to  
p roduce  ac t ive  K - a c c u m u l a t i o n  to  a g r e a t  ex t en t .  

As s h o w n  in  F i g u r e  2, t h e  A T P - r i c h  con t r o l  cells accu-  
m u l a t e d  p o t a s s i u m  a t  a v e r y  h i g h  ra te ,  whi le  t he  ghos t s  
c o n t a i n i n g  1 0 - ~ M  o u a b a i n  in  a d d i t i o n  to  A T P  were prac-  
t ica l ly  u n a b l e  to  t r a n s p o r t  K to  t he  cells. 

The  n e x t  s t ep  was  to  s t u d y  if o u a b a i n  could be  r e m o v e d  
b y  w a s h i n g  f rom t h e  e r y t h r o c y t e  ghosts ,  a n d  if t h e  in-  
h i b i t o r y  ef fec t  o n  ion a c c u m u l a t i o n  could be  p r e v e n t e d .  
T h e  e x p e r i m e n t s  showed  o u a b a i n  to  be  so s t rong ly  b o u n d  
to  t he  cell m e m b r a n e  t h a t  i t  could  n o t  be  r e m o v e d  b y  
w a s h i n g ;  e v e n  w h e n  w a s h e d  4 - 5  t i m e s  w i t h  a 10-fold 
v o l u m e  of t h e  ghosts ,  a 50% i n h i b i t i o n  of ion  a c c u m u l a -  
t i on  sti l l  r ema ined .  The  i n h i b i t i o n  could  n o t  be  en t i r e ly  
suspended ,  a l t h o u g h  in t he  case of a s t e a d y  d i lu t ion  such  
i n t e n s i v e  w a s h i n g  shou ld  decrease  t h e  c o n c e n t r a t i o n  of 
o u a b a i n  to  10-~M,  a t  w h i c h  c o n c e n t r a t i o n  - a cco rd ing  to  
ou r  e x p e r i m e n t s  - o u a b a i n  h a s  no  effect  a t  all. 

Ou r  e x p e r i m e n t s  sugges t  t h a t  ouaba in ,  due  to  i ts  l ipo- 
phi l ic  cha rac t e r ,  is s t r ong ly  b o u n d  to  the  cell m e m b r a n e  
a n d  af fec ts  t h e  a c t i v e  cen t r e s  i n v o l v e d  in  K - a c c u m u l a t i o n .  
T h e  ques t i on  ar ises :  of w h a t  n a t u r e  is t h i s  ac t ive  cen t re ,  
loca ted  in t h e  m e m b r a n e  ? 

The  e r y t h r o c y t e  m e m b r a n e  inc ludes  severa l  enzymes ,  
such  as  A T P a s e  *, xe D P N a s e  xt, nuc leos ide  p h o s p h o r y l a s e  I* 
a n d  va r ious  p ro t e ina se s  ~.  A m o n g  these  enzymes ,  m e m -  
b r a n e - A T P a s e  c a n  be  a c t i v a t e d  b y  K a n d  N a  ~4,x~, t h u s  i t  
m i g h t  be  cons ide red  as p a r t  of t h e  ca r r i e r  m e c h a n i s m .  
Our  i nves t i ga t i ons  showed  ca rd iac  glycosides to  h a v e  a 
s t rong  i n h i b i t o r y  ac t ion  on  m e m b r a n e - A T P a s e .  These  
f ind ings  were  s u p p o r t e d  b y  a n u m b e r  of au tho r s ,  e.g. 
POST e t  al. ~4, DUNHA~ a n d  GLVNrO~, as well as W m T -  
TAM Xa Some o t h e r  a u t h o r s  found  a n  A T P a s e  - t h a t  could 
be  a c t i v a t e d  b y  m o n o v a l e n t  ca t ions  a n d  i n h i b i t e d  b y  car-  
d iac  glycosides - in  h e a r t  musc le  1~, in  b r a i n  mic rosomes  ~s, 

in  k i d n e y  x~, in  l iver  *°, in n e r v e  *x,22 a n d  in  a n u m b e r  of 
o t h e r  t issues.  T h u s  t h i s  ' t r a n s p o r t - A T P a s e ' ,  w h i c h  is, in 
all  p r o b a b i l i t y ,  a c o m p l e x  e n z y m e  s y s t e m  ~3-.5, seems to 
be  p a r t  of t h e  ca r r i e r  in  t h e  ac t ive  c a t i o n  t r a n s p o r t  in  
e v e r y  t issue.  

Zusammen/assung. 1 0 - L 1 0 - ° M  O u a b a i n  h e m m t  die 
a k t i v e  K - A k k u m u l a t i o n  in G e h i r n r i n d e n s c h n i t t e n  yon  
Mee r schwe inchen  u n d  i m  A T P - a n g e r e i c h e r t e n  E r y t h r o -  
c y t e n s t r o m a .  Die  Ver suche  weisen d a r a u f  h in ,  dass  
Ouaba in ,  infolge se iner  l ipoph i l en  S t r u k t u r ,  l e s t  a n  die 
Z e l l m e m b r a n  g e b u n d e n  i s t  u n d  den  in  der  M e m b r a n  be-  
f ind l i chen  Carr ie r  de r  ~ ,Transpor t -ATPase~  b lockier t .  
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The Oxidation o f  N - 2 - F l u o r e n a m i n e  and 
4-Aminobiphenyl  by Peracetic Acid x 

T h e  d e t e c t i o n  of 2 -n i t rosof luorene  a n d  4-n i t rosobi -  
p h e n y l  in  t he  b lood  of an i m a l s  dosed  w i t h  4 -aminob i -  
p h e n y l  a n d  in l ive r  m i c r o s o m a l  s y s t em s  i n c u b a t e d  w i t h  
N-2 - f luo renamine  h a s  r ecen t l y  been  r e p o r t e d  2,3. T h e  
n i t rosos  c o m p o u n d s  were  iden t i f i ed  ~,8 b y  c o m p a r i n g  t h e  
spec t r a  of e x t r a c t s  of t h e  b io logica l  s y s t e m s  w i t h  t h e  
spec t r a  of reference  c o m p o u n d s  p r e p a r e d  b y  t he  o x i d a t i o n  
of N-2 - f luo renamine  a n d  4 - a m i n o b i p h e n y l  w i t h  pe race t i c  
ac id  accord ing  to  HOLMI~S a n d  ]3AYER 4. Since t h e  i d e n t i t y  
of t h e  o x i d a t i o n  p roduc t s ,  p r e s u m e d  to  be  n i t ro so  com-  
pounds ,  was  n o t  e s t ab l i shed  ~,a, t h e  pe race t i c  acid ox ida-  
t i on  of 4 - a m i n o b i p h e n y l  a n d  of N-2 - f luo renamine  h a s  been  
r e i n v e s t i g a t e d  a n d  t he  o x i d a t i o n  p r o d u c t s  h a v e  been  ful ly  
cha rac t e r i zed .  Pe race t i c  ac id  o x i d a t i o n  4 of 4 a m i n o b i -  
p h e n y l  gave  4 , 4 ' - a z o b i s b i p h e n y l  (m.p. 255-257° ;  lit. 6 
249-250 °. Anal .  Calc. for C24HlsNz: C, 86.2; H,  5.42; 
N, 8.38. F o u n d :  C, 86.2; H,  5.56; ixl, 8.27; t95%Ethanol • "ln~x 
363, 242 mtz; e, 33400, 18700).  4 - N i t r ob i pheny l ,  m.p .  113-  
115 °, was  i so la ted  f rom t h e  m o t h e r  l iquor  a n d  iden t i f i ed  

b y  m i x e d  m e l t i n g - p o i n t  d e t e r m i n a t i o n s  a n d  t he  i n f r a r ed  
s p e c t r u m .  O x i d a t i o n  of N - 2 - f l u o r e n a m i n e  w i t h  pe race t i c  
acid 4 y ie lded  2 ,2 ' - azoxyb i s f luo rene  (m.p.  279-280° ;  l i t .  8 
279 °. Ana l .  Calc. for  CteHlsNsO:  C, 83.4; H,  4.84;  N, 7.48. 
F o u n d :  C, 83.7; H,  5.19; hi, 7.56. ~Ethanol 382, 248 m~t; e, "'max 
33600, 17200). 2-Ni t rof luorene ,  m.p .  157-159 °, was  ob-  
t a i n e d  f rom t h e  m o t h e r  l iquor .  A mixed  m e l t i n g  p o i n t  of 
t h e  m a t e r i a l  w i t h  a u t h e n t i c  2 -n i t ro f luorene  was  n o t  de-  
pressed.  

The  fa i lure  to  o b t a i n  t h e  n i t roso  d e r i v a t i v e s  i n d i c a t e d  
t h a t  pe race t i c  acid o x i d a t i o n  4 is n o t  a genera l  m e t h o d  for 
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the synthesis of nitroso derivatives and tha t  certain struc- 
tural features are required to stop the oxidation at this 
point. Since the amines which had been oxidized by 
HoL~ES and BAYER 4 were anilines, di- or tr isubsti tuted 
with chlorine or bromine, the possibility tha t  ring inacti- 
vat ion by electron-withdrawing substituents stabilizes 

ZusammenJassung. Im Gegensatz zu neueren Befunden 
yon anderen Autoren finden wir, dass die Oxydation yon 
2-Fluorenamin oder 4-Aminodiphenyl mit  Peressigs~ture 
keine Nitrosoderivate bildet, sondern die Azoverbin- 
dungen 2, 2'-Azoxybisfluoren und 4, 4'-Azobisdiphenyl. p- 
Nitroanilin wird zu einem Gemisch oxydiert,  aus dem 

- - - ~ / - @ N H  2 

(D Q 

~ N H ~  J O 

O a N - - @ - - N = N - - ~ - - N O 2  

©,  @ O,N-- --N=N-- --NO~ 

O 

The products obtained in the oxidation of 
N-2-fluorenamine, 4-aminobiphenyl and p- 
nitroaniline with peracetic acid. 

the nitroso group was tested by oxidizing p-nitroaniline 
with peracetic* and persulfuric acid. The resulting mix- 
tures were resolved by chromatography on Silica gel 7 
into p,p '-dinitroazobenzene (m.p. 234-236 °s. Anal. Calc. 
for ClzHsN,O,: C, 52,9; H, 2.96; N, 20.6. Found:  C, 53.2; 

H, 2 s 9 ;  N, 2 0 s  °"° mr;  625  
e, 30200) and p,p'-dinitroazoxybenzene (m.p. 195-197°; 
lit.~ 192 °. Anal. Calc. for CxzHsN4Os: C, 50.0; H, 2.93; N, 
19.4. Found:  C, 50.5; H, 2.93; N, 19.2. ~Etahxan°l 343, 268 
m r ;  e, 12050, 20300). In addition, unchanged p-nitro- 
aniline was recovered from the mother  liquor of the per- 
acetic acid oxidation. These experiments suggest t ha t  
ring activation is not  sufficient to terminate the reaction 
at the nitroso stage and tha t  the peracetie acid oxidation 
of pr imary aromatic amines affords nitroso derivatives 
only in special cases, in which the amino group is flanked 
by two bulky substituents 4. When the method* is applied 
to N-2-fluorenamine or 4,aminobiphenyl the principal 
products of the reaction are 2, 2'-azoxybisfluorene and 2- 
nitrofluorene or 4, 4'-azobisbiphenyl and 4-nitrobiphenyl, 
respectively. The results of the present experiments are 
summarized in the Figure. 

man p,p-Dinitroazoxybenzol und p,p'-Dinitroazobenzol 
durch Chromatographic an Kieselgel isolieren kann. 
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Silica Gel Powder, 80-200 mesh; J. T. Baker Chemical Company, 
Philippsburg, N.J. Chloroform was used as eluent. 
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