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Central Depressant Properties of 3,1-Benzoxazine Derivatives 

F o l l o w i n g  o u r  i n v e s t i g a t i o n  o f  t h e  p h a r m a c o l o g i c a l  
p r o p e r t i e s  of  s o m e  1, 3 - b e n z o x a z i n e s  t, we  e x t e n d e d  o u r  
s t u d i e s  t o  a r e l a t e d  f a m i l y  o f  3 , 1 - b e n z o x a z i n e s .  T h i s  
p a p e r  o f f e r s  a p r e l i m i n a r y  a c c o u n t  of  t h e  p h a r m a c o l o g i c a l  
a c t i v i t y  o f  13 m e m b e r s  o f  t h e  n e w  ser ies ,  a s  r e p o r t e d  in  
t h e  T a b l e  2. 

C o m p o u n d s  I,  I I ,  I I I  w e r e  o b t a i n e d  b y  c o n d e n s a t i o n  
o f  o - a m i n o - b e n z y l  a l c o h o l  s, o - a m i n o p h e n y l d i m e t h y l c a r -  
b i n o V  a n d  2 - ( 2 - a m i n o - 3 - m e t h o x y p h e n y l )  p r o p a n - 2 - o l  8 
w i t h  COC12 in  p y r i d i n e .  H a l o g e n a t i o n  of  I in  A c O H  w i t h  
I o r  2 m o l e s  o f  c h l o r i n e  v i z b r o m i n e  a f f o r d e d  c o m p o u n d s  IV,  
V, V I  a n d  V I I " ,  w h e r e a s  n i t r a t i o n  of  I in  conc .  H 2 S O  ~ 
y i e l d e d  V I I I .  A l k y l a t i o n  of  I in  M e C O / K 2 C O  a w i t h  
C H a I  o r  i s o b u t y l  b r o m i d e  for  120 h a t  55 ~ a f f o r d e d  I X  
a n d  4 H - l - i s o b u t y l - 4 , 4 - d i m e t h y l - 3 ,  1 - b e n z o x a z i n e - 2 ( 1 H ) -  
o n e  (oil) w h i c h  o n  b r o m i n a t i o n  g a v e  X a n d  X I .  C o m p o u n d  
X I I  w a s  o b t a i n e d  b y  r e f l u x i n g  a n  E t O H  s o l u t i o n  of  
o - a m i n o p h e n y l d i m e t h y l c a r b i n o l  w i t h  CS~ a n d  a c a t a l y t i c  
a m o u n t  o f  K O H .  C o n d e n s a t i o n  o f  o - a m i n o p h e n y l d i m e -  
t h y l c a r b i n o l  w i t h  N a C N O  a n d  dil .  HC1 g a v e  1 - (o - (2 -hy-  
h y d r o x y i s o p r o p y l ) ) - p h e n y l u r e a  ( m p  1 6 9 - 1 7 0  ~ w h i c h  o n  
t r e a t m e n t  w i t h  eonc .  HC1 y i e l d e d  c o m p o u n d  X I I I .  

T h e  c o m p o u n d s  r e p o r t e d  in  t h e  T a b l e  we re  f i r s t  s c r e e n e d  
in  m a l e  a l b i n o  m i c e  (19 -21  g), s t u d y i n g  t h e  e f f ec t  u p o n  
t h e  C N S .  F o u r  m i c e  w e r e  u s e d  p e r  d o s e - l e v e l  a n d  t h e  
c o m p o u n d s  w e r e  a d m i n i s t e r e d  o r a l l y  b y  g a v a g e  s u s p e n d e d  
in  g u m  a c a c i a  (5%) .  T h e  d o s e - l e v e l s  w e r e  c h o s e n  o n  a 
l o g a r i t h m i c  s ca l e :  30, 100, 300 a n d  1 0 0 0 m g / k g .  T h e  
a n i m a l s  w e r e  d o s e d  w i t h  2 m l / 1 0 0  g a n d  o b s e r v e d  30, 
90 a n d  300 m i n  a f t e r  d r u g  a d m i n i s t r a t i o n .  

A f t e r  t h e  g e n e r a l  s c r e e n i n g  p r o c e d u r e  w e  s t u d i e d  t h e  
a n t a g o n i s m  of  t h e  l i s t e d  c o m p o u n d s  a g a i n s t  c h e m i c a l l y  
a n d  e l e c t r i c a l l y  i n d u c e d  s e i zu re s .  T h e  a g o n i s t  w a s  a d m i n -  
i s t e r e d  a t  t h e  m o m e n t  of  t h e  m a x i m a l  e f f ec t  i n d u c e d  b y  
t h e  c o m p o u n d s .  A s  a g o n i s t  we  u s e d  s t r y c h n i n e  (0.75 
m g / k g  i .v.)  1~ c a r d i a z o l e  (40 m g / k g  i .v.)  n a n d  n i c o t i n e  
(3 m g / k g  i .v . )  1~ T h e  m a x i m a l  e l e c t r o s h o c k  ( E L S )  w a s  
i n d u c e d  b y  a n  a d e q u a t e  s t i m u l a t o r  12. T h e  o r i g i n a l  m e t h o d s  
w e r e  s l i g h t l y  m o d i f i e d .  

I n  t h e  c a s e  of  s t r y c h n i n e ,  t h e  a n t a g o n i s m  a g a i n s t  d e a t h  
w a s  u s e d .  A s  f a r  a s  c a r d i a z o l e ,  n i c o t i n e  a n d  E L S  w e r e  
c o n c e r n e d  t h e  i n h i b i t i o n  o f  t h e  t o n i c  c o n v u l s i o n s  w a s  
c o n s i d e r e d  a s  t h e  p a r a m e t e r  for  t h e  e v a l u a t i o n .  T h e  

a n t a g o n i s t s  w e r e  g i v e n  o r a l l y  b y  g a v a g e  s u s p e n d e d  in  
g u m  a c a c i a  (5%)  a t  t h e  v o l u m e  of  2 m l / 1 0 0  g. T h e  EDs0 
we re  d e t e r m i n e d  g r a p h i c a l l y  1~. 

T h e  a c u t e  t o x i c i t y  w a s  d e t e r m i n e d  u s i n g  10 m i c e  p e r  
d o s e - l e v e l  a n d  a d m i n i s t e r i n g  t h e  c o m p o u n d s  o r a l l y  b y  
g a v a g e  s u s p e n d e d  in  g u m  a c a c i a  ( 5%)  a t  a v o l u m e  of  
2 m l / 1 0 0  g. T h e  a c u t e  t o x i c i t y  w a s  c o n c l u d e d  w i t h i n  24 h .  
T h e  LDs0 w a s  d e t e r m i n e d  g r a p h i c a l l y  13. 

T h e  T a b l e  s h o w s  t h a t  c o m p o u n d s  I - X  i n d u c e d  d e p r e s -  
s i o n  of  t h e  C N S  ( g e n e r a l  s c r e e n i n g  p r o g r a m )  a n d  a m o r e  
o r  l ess  s e v e r e  h y p o t h e r m i a .  C o m p o u n d  X I  w a s  i n a c t i v e  
a n d  c o m p o u n d s  X I I  a n d  X I I I  l ed  t o  t h e  a p p e a r a n c e  of  
t o n i c  c o n v u l s i o n s .  T h e  d e p r e s s i o n  of  t h e  C N S  w a s  m o s t  
p r o n o u n c e d  in  c o m p o u n d s  I V  a n d  V, a n d  t o  a l e s s e r  
d e g r e e  in  c o m p o u n d s  I X  a n d  X .  

C h e m i c a l l y  a n d  e l e c t r i c a l l y  i n d u c e d  s e i z u r e s  w e r e  eff i -  
c i e n t l y  a n t a g o n i z e d  b y  c o m p o u n d s  I I - V I I  a n d  I X  a n d  X .  
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No. X R R 1 R~ R s mp (~ 

General screening EDs0 mg/kg orally 
Depression Hypo- Strychnine Cardiazole Nicotine Max LDS0 
of theCNS thermia 0.75mg/kg 40mg/kg 3mg/kg ELS mg/kg 

i.v. i.v. i.v. orally 

I a O H H H' H 119-120 
II O H C H  3 H H 115-116 
III O H CH 3 OCH a H 96- 97 
IV O H CH~ H Br 203-205 
V O H CH a H C1 200-202 
VI O H CH~ Br Br 156-157 
VII O H cH  3 Ct C1 180-181 
VIII O H CH 3 NO 2 NO n 175-176 
IX O CH 3 CH a H H 95- 96 
X O CHa CHa H Br 113-114 
XI O i-butyl CH 3 H Br 78- 80 
XII  S It CH 3 H H 134-135 
Xl I I  5 NH H CH 3 H H 144-145 

+ + + + + 200 i.a. 250 180 180 1200 
+ +  + + + + 180 92 125 125 920 
+ +  + + +  380 490 260 470 >1000 
+ + + +  + + + +  80 30 14 64 980 
+ + + +  + + + + 175 35 33 90 1500 
+ +  + 400 130 40 320 >1000 
+ + 310 200 70 > 2 0 0  1500 
+ + >600  >600  240 >600  >2000 
+ + + + + +  260 100 130 270 1500 
+ + + + +  160 80 43 130 2000 
- - 300 i.a. 100 i.a. 100 i.a. - >1000 
- - 100 i.a. 100 i.a. 100 i.a. - 260 

- i.a. i.a. i.a. i.a. 240 
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I t  can  be  conc luded  t h a t  s u b s t i t u t i o n  in pos i t ion  4 
(R~ = Ct-Ia) increases  t h e  a n t i - c o n v u l s a n t  a c t i v i t y  of t h e  
p a r e n t  c o m p o u n d  whereas  s u b s t i t u t i o n  in pos i t ion  1 yields 
less  ac t ive  produc ts .  T he  a c t i v i t y  is f u r t h e r  e n h a n c e d  b y  
ha logena t i on  of t h e  benzene  nucleus.  

All of t he  c o m p o u n d s  ( X - X I )  showed  a low acu te  
t ox i c i ty  on ora l  a d m i n i s t r a t i o n .  An  excep t ion  was pre-  
sen ted  b y  t he  las t  two c o m p o u n d s  ( X H  a n d  X H I ) .  

The  pha rmaco log ica l  a n d  toxicological  p roper t i e s  of 
these  c o m p o u n d s  seem to jus t i fy  cl inical  t r ials .  The  
pha rmaco log ica l  fea tu res  of these  c o m p o u n d s  will be  
descr ibed ex tens ive ly  elsewhere.  

Riassunto. Sono s ta t i  s t u d i a t i  13 de r iva t i  del la  3,1- 
benzossaz ina ,  la magg io r  p a r t e  dei qual i  sono r i su l t a t i  
a t t i v i  come an t i conwf l s ivan t i .  T r a  di essi il pifl in teres-  
san te  6 r i su l t a to  il 4H-4-d imet i l -6 -bromo-3 ,  1-benzossa-  
z ine-2-one (IV). 

L. ]3FRNARDI, S. CODA, A. BONGIGNORI, 
L. PEGRASSI and  G. K. SUCHOW'SKY 

Department o/ Chemistry and Department o/Pharmacology, 
Farmitalia, lstituto Ricerche, 
20146 Milano (Italy), 25 March 7969. 

An A z o m e t h i n e - H y p o p h o s p h o r o u s  Acid  Addi t ion  

For  s tud ies  of t u m o u r - i n h i b i t o r y  a c t i v i t y  we p r e p a r e d  
N,N'-bis-salicylidene de r iva t i ve s  of 1 , 3 - d i am i nop r opane  
a n d  1, 2 - d i a m i n o e t h a n e  ~ a n d  t he  N-sa l icy l idene  c o m p o u n d  
of D-(- - ) -g lucosamine  2. P h o s p h o n o u s  acid de r iva t i ve s  
were o b t a i n e d  f rom the  a z o m e t h i n e s  b y  a general  r eac t ion  : 
o -HOC6II4CH = N R  + HaPO ~ - ~  o-HOC~H4CIt(PO2H2)-  
N I I R  f i rs t  descr ibed  b y  SCH~DT a. 

B y  chance  i t  was  found  t h a t  aqueous  so lu t ions  of t h e  
p h o s p h o n o u s  acids gave  s t ab le  red  colours w i t h  ferric 
i ron a n d  t he  1, 2 - d i a m i n o e t h a n e  c o m p o u n d  p r o v e d  to be  
m o s t  sensi t ive .  Here  we descr ibe  t he  p r e p a r a t i o n  of t h i s  
de r iva t i ve  a n d  i ts  use for t he  co lor imet r ic  d e t e r m i n a t i o n  
of ' iron. 

Materials, methods and results. N,N'-bis-salicylidene- 
1, 2 - d i a m i n o e t h a n e  p h o s p h o n o u s  acid d e r i v a t i v e  [o-  
HOC~H4CH(PO2H2)NH(CH2)2NHCH(PO2H 2)C6H4OH-o, 
S I )EP] .  

N,N'-bis-salicylidene-l, 2-diaminoethane (2.68 g; m p  
127 ~ was dissolved in h o t  abso lu t e  e t h a n o l  (50 ml) and  
a s l ight  excess o f  a n h y d r o u s  h y p o p h o s p h o r o u s  acid 
(,-~ 1.499; > 2 mole  p ropor t ions)  was  added.  Soon t h e  
yel low colour  of t he  a z o m e t h i n e  d i s appea red  a n d  a w h i t e  
p r ec ip i t a t e  formed.  T he  m i x t u r e  was ref luxed for 10 m i n  
a n d  k e p t  o v e r n i g h t  a t  r oom t e m p e r a t u r e .  P r e c i p i t a t i o n  
of t h e  p h o s p h o n o u s  acid d e r i v a t i v e  was comple t ed  b y  
a d d i t i o n  of severa l  vo lumes  of a n h y d r o u s  e ther .  S D E P  
was  collected,  washed  w i th  a n h y d r o u s  e t h e r  and  dr ied 
in air.  Yie ld  = 4 g; m p  206-207 ~ w i t h  gas evo lu t ion .  

Microanalys is  showed  t h a t  t he  c o m p o u n d  c o n t a i n e d  
water .  A sample  was dr ied  a t  60 ~ in vacuo  for 12 h and  
t h e n  ana lyzed .  D u r i n g  weighing,  t he  a n a l y t i c a l  sample  
ga ined  severa l  bag. 

C o m p o u n d  as a n e w  C o l o r i m e t r i c  Reagent  for Iron  

For  CI~H~2N2P206. I/2H20, 

calcd. C% = 46.95; H %  .... 5.69; N %  = 6.84 
found  C% : . :46 .77;  H % - -  5.63; N %  = 7.17 

Colour r eac t ion  of ferr ic  i ron w i t h  S D E P .  Al iquo t s  of 
a f resh ly  p r e p a r e d  so lu t ion  of ferr ic  a l u m  (ana ly t ica l  
r e agen t  g rade :  0.4012 g in 100 ml  of deionized water )  
were added  to  5 ml  po r t i ons  of 0 .4% (w/v) aqueous  
so lu t ion  (pH ,-~3) of S D E P  to give c o n c e n t r a t i o n s  of 
ferric i ron r a n g i n g  f rom 0 to  15 bag/ml. A b s o r p t i o n  spec t ra  
were d e t e r m i n e d  aga ins t  w a t e r  b y  m e a n s  of a U n i c a m  
SP  800 record ing  s p e c t r o p h o t o m e t e r .  The  coloured com- 
p lex  gave  a p r o m i n e n t  a b s o r p t i o n  m a x i m u m  a t  495 nm.  
A t  a c o n c e n t r a t i o n  of 15 bag of Fe+++/ml E was  ~ 0 . 9 4 .  
Beer ' s  law was obeyed.  

Over  t he  pI-I r ange  3-8, E49 ~ was p rac t i ca l l y  cons t an t .  
The  colour  was  p a r t i a l l y  d i scha rged  w h e n  t he  p H  was 
b r o u g h t  to  2 b y  hydroch lo r i c  acid b u t  was  res to red  when  
t he  p H  Was increased  to  3 or over  b y  add i t i on  of sod ium 
h y d r o x i d e  solut ion.  

W e  e x a m i n e d  t h e  effect  of va r ious  c o n c e n t r a t i o n s  of 
S D E P  (0.05-0.4 g/100 ml) on E~9.~ oi  so lu t ions  c o n t a i n i n g  
11 tzg of Fe+++/ml  a n d  found  t h a t  E~95 was n o t  m a r k e d l y  
inf luenced  b y  S D E P  concen t r a t i on .  

i A. T. MAsox, Ber. df. chem. Ges. 20, 267 (1887). 
J. C. IRVINE and J. C. EARL, J. chem. See. 121, 2376 (1922). 

a H. SelIMID% ]3er. dr. chem. Ges. 81, 477 (1948). German Patent 
870,701 (1949); German Patent 875,662 (1949). 

Colorimetric determination of ferric iron directly and of ferrous iron (after hydrogen peroxide treatment) with SDEP reagent at 495 nm 

Iron I II III IV V VI 
content 0.4% SI)EP 0.1% SDEP 0.1% SDEP 0.1% SI)EP 0.1% SDEP 0.1% SDEP 
(bag/ml) = ferric -.- ferric -t- ferrous -i- ferrous -:- ferric -~, ferric 

+ II20 = = ferrous § ferrous 
-b H=O~ 

E:"  S.D. E.4- S.D. E E =  S.D. E E 

1.9 0.142 ~ 0.100 0.127 ~ 0.018 0.004 0.13] ~ 0.005 0.075 0.158 
3.9 0.259 :j= 0.006 0.276 i 0.010 0.004 0.28] ~ 0.006 0.144 0.274 
7.7 0.514._+_* 0.012 0.541 i 0.0].4 0.000 (I.537 ~z 0.011 0.283 0.545 

1 ] .4 0.736 ~ 0.011 0.781 ~: 0.013 0.002 0.786 :L: 0.010 0.399 0.784 
]5.,1 0.942 ~ 0.0]5 1.034 -- 0.012 0.001 1.037 ~- 0.005 0.520 1.042 


