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1,2-Benzisoxazole-3-Acetamidoxime Hydrochloride, a New Psychotropic Agent 

D u r i n g  t he  course of pha rmaco log ica l  s tud ies  of a series 
of 3 - s u b s t i t u t e d  1, 2-benzisoxazoles  w i t h  genera l  f o rmu la  
(I), we h a v e  found  t h a t  some c o m p o u n d s  show effects  on  
t he  cen t r a l  n e r v o u s  s y s t e m  (CNS) in  e x p e r i m e n t a l  an imals .  
1 ,2 - t3enz i soxazo le -3-ace tamidoxime hyd roch lo r ide  (PF-  
257) is one of such  c o m p o u n d s  w i t h  t he  chemica l  s t r u c t u r e  
shown b y  (II). 

(l) (II) 

PF-257  was f i rs t  found,  in  r ou t i ne  pha r m aco log i ca l  
t es t s  w i t h  rodents ,  to  possess  p o t e n t  an t i r e se rp ine  a c t i v i t y  
and  severa l  o the r  p rope r t i e s  in  c o m m o n  w i t h  t h e  ex i s t ing  
a n t i d e p r e s s a n t  d rugs  l-a. S u b s e q u e n t  b iochemica l  and  
n e u r o p h a r m a c o l o g i c a l  s tud ies  sugges ted  t h a t  t he  effects 
of PF-257  m i g h t  be  exe r t ed  t h r o u g h  t he  mode  of ac t ion  
d i f fe ren t  f rom those  of a n y  k n o w n  ps ycho t r op i c  d rugs  
inc lud ing  an t i dep re s s an t s .  

PF-257  caused  no o b s e r v a b l e  b e h a v i o r a l  changes  in 
mice and  r a t s  a t  s ingle oral  doses smal le r  t h a n  100 and  
300 mg/kg,  respec t ive ly .  A t  doses larger  t h a n  200 m g / k g  
in mice, a seda t ive  s t a t e  w i t h  r educed  locomot ion  was 
observed .  I n  mice  and  rats ,  PF-257 was shown  to  reverse  
a n d  to  p r e v e n t  r e se rp ine - induced  h y p o t h e r m i a  a n d  
ptosis ,  in  t he  m a n n e r  s imi la r  to  t h e  ac t ion of t r icycl ic  
a n t i d e p r e s s a n t s  or m o n o a m i n e  oxidase  i nh ib i t o r s  4 (MAOI).  
The  p o t e n c y  of i ts  a c t i v i t y  was a l m o s t  c o m p a r a b l e  to  
t h a t  of i m i p r a m i n e  or a m i t r i p t y l i n e  and  less t h a n  t h a t  of 
m e t h a m p h e t a m i n e .  I n  add i t ion ,  PF-257  could p r e v e n t  
t h e  r e se rp ine - induced  Iowering of t he  t h r e s h o l d  to  con- 
vu l s ions  i nduced  b y  e lec t roshock  in mice  a n d  rats ,  sug- 
ges t ing  t he  CNS as i ts  s i te  of ac t ion .  

PF-257  p o t e n t i a t e d  y o h i m b i n e - i n d u c e d  convu l s ions  
in mice  as d id  im i p r am i ne ,  MAOIs ,  a n d  m e t h a m p h e t -  
a m i n e L  b u t  fai led to  a f fec t  t h e  p e n t e t r a z o l - i n d u c e d  
convuls ions ,  un l ike  i m i p r a m i n e  a n d  m e t h a m p h e t a m i n e .  
W h e n  g iven  i.v. (1 mg/kg)  to  a n e s t h e t i z e d  cats ,  i t  po ten -  
t i a t e d  t h e  con t r ac t i l e  responses  of t he  n i c t i t a t i n g  m e m -  
b r a n e  to  i.v. i n j ec t ed  a d r e n a l i n e  a n d  t y r a m i n e  and  also 
t he  pressor  responses  el ic i ted b y  b o t h  agents .  

A t  doses be low the  n e u r o t o x i c  one (69.8 mg/kg ,  i.p.), 
PF-257  se lec t ive ly  b locked  t he  mur i c ide  b e h a v i o r  of r a t s  
m a d e  aggress ive  b y  surgical  r e m o v a l  of t he  o l fac to ry  
bulbs .  L ike  MAOIs  and  a m a n t a d i n e ,  PF-257  p o t e n t i a t e d  
t he  fi-(3, 4 -d ihyd roxypheny l ) - L - a l an i ne  (L-DOPA)- induced  
e x c i t a t i o n  in mice,  b u t  un l ike  t h e m ,  i t  d id  no t  increase  t he  
t o x i c i t y  of m e t h a m p h e t a m i n e  in g rouped  mice. 

I n  v i t ro ,  even  a t  h i g h  c o n c e n t r a t i o n s  (10-s-10 -6 g/mt),  
PF-257  showed l i t t l e  effect  on  t he  con t r ac t i l e  responses  of 
gu inea-p ig  i l eum to  ace ty lchol ine ,  h i s t amine ,  or n ico t ine  
a n d  r a t  u t e rus  to  5 - h y d r o x y t r y p t a m i n e  (5-HT). I t  was  
f u r t h e r  s h o w n  t h a t  PF-257  d id  n o t  p r o t e c t  mice  f rom 
c h o l i n o m i m e t i c  effects  of oxo t r emor ine .  These  resu l t s  
seem to  i m p l y  t h a t  PF-257  has  no  cho l ino ly t i c  a c t i v i t y  in  
t he  CNS. 

The  effects  of PF-257  on  t h e  e l e c t r o e n c e p h a l o g r a m  were 
r a t h e r  complex.  I n  ga l l amine - immobi l i zed  cats,  PF-257  a t  
doses of 2-5  m g / k g  i.v. caused  d rowsy  p a t t e r n s  w i t h  s low 
waves  a n d  h i g h  a m p l i t u d e s  in  t he  cortex.  A t  h ighe r  dose 
of 10 mg/kg,  i t  s l igh t ly  acce le ra ted  E E G  arousa l  p a t t e r n s  
b y  r educ ing  t he  a m p l i t u d e  a n d  inc reas ing  t he  m e a n  
f r equency  in t h e  co r t ex  a n d  b y  p ro long ing  t he  t i m e  of 
a rousa l  in  t h e  h i p p o c a m p u s .  W h e n  a l t e r a t i o n  of t h e  
s leep-wakeful lness  cycle was s tud ied  in r a t s  w i t h  chroni -  
cal ly  i m p l a n t e d  e lec t rodes  t h r o u g h o u t  8 h, i t  caused,  a t  

doses of 20-50 m g / k g  i.p., decrease  in slow wave  sleep and  
increase  in wakeful lness .  

A single large dose (300 mg/kg,  oral ly)  or r epea t ed  doses 
(30 mg/kg ,  oral ly)  of PF-257  s l igh t ly  b u t  s ign i f i can t ly  
increased  b r a i n  n o r a d r e n a l i n e  (NA) in r a t s  w i t h o u t  
a f fec t ing  t he  c o n t e n t s  of d o p a m i n e  (DA) a n d  5-HT. Th i s  
ac t ion  of PF-257  is r emin i s cen t  of t h a t  of MAOIs .  
However ,  i t  was  p r o v e d  b o t h  in  v i t ro  and  in v ivo  t h a t  
PF-257  did  no t  i n h i b i t  m o n o a m i n e  oxidase  in t he  b ra in  
a n d  liver.  I t  was Mso s h o w n  t h a t  PF-257  lacked  t h e  
a c t i v i t y  to  i n h i b i t  c a t echo l -O-me thy l t r an s f e r a se  in  v ivo  as 
well  as in  v i t ro .  

I n  sp i te  of lack ing  t h e  p r o p e r t y  to  i n h i b i t  m o n o a m i n e -  
m e t a b o l i z i n g  enzymes,  PF-257  could p r e v e n t  and  reverse  
t he  decrease  of b r a i n  m o n o a m i n e s  caused  b y  reserpine.  

I n  the  in v i t ro  e x p e r i m e n t  where  t h e  effect  on SH-NA 
u p t a k e  s b y  r a t  b r a i n  ne rve  end ings  was examined ,  PF-257  
was shown  to  be devoid  of t h e  capac i t y  to  i n h i b i t  N A  
uptake ,  in  c o n t r a s t  to  t h e  p o t e n t  i n h i b i t i o n  b y  m e t h a m -  
p h e t a m i n e ,  im ip ramine ,  ch lo rp romaz ine ,  a n d  hatoper idol .  

I n  accordance  w i t h  t h e  r e su l t  of L -DOPA p o t e n t i a t i o n  
t e s t  in mice, t he  a d m i n i s t r a t i o n  of PF-257  to  r a t s  in  
c o m b i n a t i o n  w i t h  L-DOPA e n h a n c e d  t he  increase  in b r a i n  
D A  caused b y  t he  a m i n o  acid alone. The  p o t e n t i a t i o n  b y  
PF-257  appea r s  no t  to  be  due  to t he  i n h i b i t i o n  of per i -  
p h e r a l  L-DOPA deca rboxy la se  ~, s ince i t  is n o t  an  i n h i b i t o r  
of amino  acid decarboxylase .  

One of t he  i n t e r e s t i ng  b iochemica l  p roper t i e s  of PF-257  
seems to be i ts  effect  on  c a t e c h o l a m i n e  t u r n o v e r  in  t h e  
b ra in .  I n  r a t s  i n j ec t ed  i.p. w i t h  DL-~-methyl -p- ty ros ine  to 
b lock  c a t e c h o l a m i n e  b io syn thes i s  s, PF-257  r educed  t h e  
r a t e  of d i s a p p e a r a n c e  of endogenous  N A  a n d  D A  in  t h e  
b r a i n  a t  oral  doses over  30 mg/kg,  sugges t ing  i ts  p r o p e r t y  
to  r e t a r d  t h e  c a t e c h o l a m i n e  t u r n o v e r .  

Thus ,  PF-257  is a c o m p o u n d  h a v i n g  a nove i  profile,  
d i f fe ren t  f rom those  of t he  ex i s t ing  p s y c h o t r o p i c  d rugs  in 
i ts  pha rmaco log i ca l  p roper t i e s  a n d  u n d e r l y i n g  mode  of 
ac t ion .  I t  seems, there fore ,  w o r t h w h i l e  to  s t u d y  t h e  
cl inical  eff icacy of th i s  c o m p o u n d  in t he  t r e a t m e n t  of 
p sych i a t r i c  d isorders  in man .  

Rdsumd. Le PF-257  ou c h l o r h y d r a t e  de benzisoxazole-  
1,2 ac6 t amidox ime-3  p r o d n i t  des effets var i6s  sur  le 
sys t6me n e r v e u x  cen t r a l  des a n i m a u x .  Le  prof i l  p h a r m a -  
eologique et  l ' a c t i on  f o n d a m e n t a l e  de cet  agen t  p a r a i s s e n t  
nouveaux ,  compar6s  ~ ceux des p s y c h o t r o p i q u e s  actue]s.  
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