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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  o f  s o m e  D e r i v a t i v e s  o f  1 , 3 - B e n z o x a z t n e  

A m o n g  t h e  c o m p o u n d s  s y n t h e s i z e d  in ou r  l abora to r i e s  
s ome  of t h e  1, 3 -benzoxaz ine  d e r i v a t i v e s  s u m m a r i z e d  in 
Tab l e  I b e c o m e  of p a r t i c u l a r  in t e res t .  

T h e  m a j o r i t y  of t h e  c o m p o u n d s  r e p o r t e d  in Tab le  I 
were  o b t a i n e d  acco rd ing  to  a genera l  p rocedure .  A n  
a m i n o  es te r  was  r e d u c t i v e l y  a l k y l a t e d  b y  m e a n s  of h y d r o -  
g e n a t i o n  in  t h e  p re sence  of P d / C  in  e t h a n o l  w i t h  1 mole  
of a n  o -acy l -pheno l  to  g ive  a s u b s t i t u t e d  o - h y d r o x y b e n z y l -  
a m i n e  w h i c h  e v e n t u a l l y  u n d e r w e n t  e l ec t rophy l i c  s u b s t i -  
t u t i o n  or  w a s  d i rec t ly  c o n d e n s e d  w i t h  p h o s g e n e  to  y ie ld  
a 3 -ca rba lkoxyMkyl -1 ,  3 -benzoxaz in -2-one .  Alka l ine  h y -  
d ro lys i s  a f fo rded  t h e  ca rboxy l i c  ac ids  w h i c h  were  f ina l ly  
t r e a t e d  w i t h  a m m o n i a ,  a m i n e s ,  h y d r o x y l a m i n e  o r  h y d r a -  
zine in t h e  p re sence  of d i c y c l o h e x y l c a r b o d i i m i d e  a n d  N -  
h y d r o x y s u c c i n i m i d e  t o  y ie ld  t h e  c o m p o u n d s  I, I I ,  V I I I ,  
I X ,  X,  X I ,  X I I I - X X I  (direct  a m i n o l y s i s  of  t h e  e s t e r  
g r o u p  w a s  u n s a t i s f a c t o r y  owing  to  a c o n c o m i t a n t  o p e n i n g  
of t h e  b e n z o x a z i n e  r ing) .  1 ,3-13enzoxazin-2-0ne  1 w a s  
t r e a t e d  in  x y l e n e  w i t h  N a i l  a n d  p h o s g e n e  a n d  f ina l ly  
w i t h  a n h y d r o u s  N H  3 to  g ive  c o m p o u n d  I I I .  C o m p o u n d  
X I I  was  o b t a i n e d  b y  r e f l u x i n g  I I  in  ace t ic  a n h y d r i d e ,  
T h e  c losure  of t h e  1, 3 -benzoxaz ine -2 - t h ione  r ing  (com- 
p o u n d  X X I )  w a s  a c h i e v e d  b y  t h e  use  of CSC12 i n s t e a d  of 
COCI 2. F i n a l l y  c o m p o u n d  X X I I  w a s  o b t a i n e d  b y  a d d i t i o n  
of  H , S  to  c o m p o u n d  X I I ,  in  p y r i d i n e  so lu t ion .  

T h e  c o m p o u n d s  r e p o r t e d  were  s t u d i e d  b y  e m p l o y i n g  a 
gene ra l  s c r een in g  p r o c e d u r e  acco rd ing  to IRWIN 2, s l i gh t ly  
mod i f i ed  in  o u r  l abora tor ies .  Some  of t h e  d e r i v a t i v e s  of 

1, 3 -benzoxaz ine  d e m o n s t r a t e d  a n  effect  u p o n  t he  c e n t r a l  
n e r v o u s  s y s t e m ,  Bes ides  v a r i o u s  o the r  tes ts ,  reserp ine-  
i n d u c e d  dep re s s ion  w a s  u se d  to  s t u d y  t h e  poss ib i l i ty  of 
a n  a n t a g o n i z i n g  p r o p e r t y  in mice  3,4. 

T h e  c o m p o u n d s  were  a d m i n i s t e r e d  ora l ly  b y  g a r a g e  
s u s p e n d e d  in g u m  acac ia  (5%).  T h e  dose  levels  were 
s t u d i e d  on  a use fu l  l o g a r i t h m i c  scale:  30, 100, 300 a n d  
I000 m g / k g .  Fo r  each  dose  level  4 m a l e  a lb ino  mice  of t h e  
Swiss  s t r a i n  (19-21 g) were  e m p l o y e d .  T h e  a n i m a l s  were  
dosed  w i t h  2 ml /100  g a n d  obse rve 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 .  

T h e  a n t i - r e s e rp ine  a c t i v i t y  w a s  d e t e r m i n e d  in  g r o u p s  
of 5 m a l e  a lb ino  mic e  (19-21 g) /dose  level.  T h e  d r u g s  were 
a d m i n i s t e r e d  i.p. s u s p e n d e d  in  g u m  acac ia  (5%) a t  t h e  
v o l u m e  of I ml /100  g of b o d y  'weight .  2 h a f t e r  t h e  d r u g s  
were  g iven,  3 m g / k g  of r e se rp ine  w a s  in j ec t ed  i.p. T h e  
r o o m  t e m p e r a t u r e  d u r i n g  t h e  e x p e r i m e n t  w a s  m a i n t a i n e d  
a t  20 °. 5 h a f t e r  t h e  d r u g  a d m i n i s t r a t i o n  t h e  a n i m a l s  
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Table I 

Rg 

CI--I 
i 

R 4 

No. R 1 R, R 3 R 4 X m.p. Elemental analysis 
(oc) 

Found Calculated 

C H N C H N 

I -CH~CH2CONH 2 H H H O 
II -CH2CONH 2 H H H O 
III -CONH~ H H H O 
IV -CH2CH2COOH H H H O 
V -CH~COOH H H H 0 
VI -CH2CH2COOC2H 5 H H H O 
VII -CH2COOC2H s H H H O 
VIII -CH~CONHCH~ H H H 0 
IX -CH2CON(C2H~) 2 H H H O 
X -CH~CONH-CH~CH2OH H H H O 
XI -CH,CONHNH, H H H 0 
XII -CH2-C-~N H H H O 
XIII -CH~CONHOH H H H O 
XIV -CH-CONH~ H H H O 

I 
CH, 

XV -CH-CONH~ H H H O 

CH,C,H5 
XVI -CH,CONH~ H H CH~ O 
XVII -CH~CONH 2 H H C~H~ O 
XVIII -CH,CONH~ O-CH 8 H H O 
XIX -CH~CONH z Br Br H O 
XX -CH~CONH~ NO 2 NO 2 H O 
XXI -CH,CONH 2 H H H S 
XXII -CH,CSNH~ H H H 0 

165-166 60.0 5,6 12.6 60.0 5.5 12.7 
203-205 58,2 5,0 13.5 58.2 4.9 13.6 
181-183 56.3 4.3 14.6 56.2 4.2 14.6 
130-131 60.0 5.1 6.3 59.8 5.0 6.3 
169-171 58.0 4.5 6,7 58.0 4.4 6.8 

42 62.9 6,1 5.6 62.6 6.0 5.6 
90- 91 61.5 5.5 5,8 61,3 5.6 5.9 

186-188 59,8 5.5 12.6 60.0 5.5 12.7 
90- 92 64.1 6,7 10.7 64,1 6.9 10.7 

183-184 57.6 5.5 11.1 57.6 5.6 11.2 
180-183 54.5 5.1 19.0 54.3 5.0 19.0 
136-137 63.7 4.5 14.5 63.8 4.3 14.9 
187-188 54.2 4.7 12.6 54.1 4.5 12.6 
175-176 60.0 5.5 12.8 60.0 5.5 12.7 

165-168 68.7 5.4 9.0 68.9 5.4 9.5 

144-145 59.8 5.3 12.4 60.0 5.5 12.7 
185-186 61.9 6.3 12.1 61.5 6.0 12.0 
219-220 55.7 5.0 11.8 55.9 5.1 11.9 
240-243 33.1 2.3 7.6 33.0 2.2 7.7 
195-197 40.4 3.1 18.6 40.5 2.7 18.9 
235-237 54.1 4.6 12.5 54.0 4.5 12.6 
180-182 53.9 4.4 12.6 54.0 4.5 12.6 
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Table II 
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Compound 
No. 

Spontaneous Influence on Death occurs Antireserpine activity 
behaviour noeiceptive at mg/kg os 

reflexes Antagonism Antagonism 
mg/kg os of ptosis of diarrhea 

mg/kg i.p. mg/kg i,p. 

Restored 
spontaneous 
motility 
mg/kg i.p. 

Restored body 
temperature 
mg/kg i.p. 

I 

II 
III 
IV 
v 
vI 
v i i  
v i i i  
IX 
x 
x I  
XII 
x I I I  
XIV 
x v  
x v I  
XVII 
x v I I I  
x I X  
XX 
x x I  
x x I I  

t l - 1000 (1/4) ~ 300 
- > lOOO 34 

]" 2 - > i000 300 ia 
- - > 1000 300 ia 

- > 1000 300 ia ~ 2 - > 1000 300 ia 
- - 1> 1o0o 300 ia 

2 - > 1000 300 ia 
3 1000 > 1000 150 ia 
1 - > 1000 100 ia 
1 - > 1000 300 ia 
2 - > 1000 100 ia 
1 - > 1000 43 
3 1000 > I000 100 

- - 150 ia 

t 2 1000 1000 (4/4) 42 
i - :> i000 I00 ia 

I I - > 1000 150 ___~ 
2 - > 1000 150 ia 

- - > I000 150 ia 

t l - > 1000 50 
3 - 300 (4/4) 100 > 

3O0 
50 

300 ia 
300 ia 
300 ia 
300 la 
300 xa 
300 la 
150 la 
i00 la 
300 la 
lOOia 
IO0 
i00 
150 ia 
I00 
i00 ia 
300 
150ia 
150 ia 
I00 
100 

300 
50 

300 ia 
300 ia 
300 ia 
300 ia 
300 ia 
300 ia 
100 ia 
100 ia 
300 ia 
100 ia 
100 
IO0 
15o ia 
10o 
I00 ia 
300 
150ia 
150ia 
100 

> 100 

30O 
50 

300 ia 
300 ia 
300 ia 
300 ia 
300 ia 
300 ia 
150ia 
100 ia 
300 la 
100 ia 
5O 

100 
150 ia 
100 
100 
150 
150ia 
150ia 
100 

> 100 

Decreased; ~ increased; ia, inactive; spontaneous bchaviour: 1 = slight, 3 = strong response. 

were  eva lua ted .  The following p a r a m e t e r s  were  recorded:  
degree  of p tos is  on an a rb i t r a ry  scale (eye closure:  
0, open ;  1, one four th ;  2, one half ;  3, th ree  qua r t e r s ;  
4, c losed;  appea rance  of d iarrhea ,  spon t aneous  mot i l i ty  
and  recta l  t e m p e r a t u r e  (°C). The  c o m p o u n d s  were con- 
s idered  ac t ive  if t he  reserpine  s y n d r o m e  was  an tagonized .  
As m e d i a n  ac t ive  dose  we  chose the  a m o u n t  of t h e  d rug  
in  m g / k g  necessa ry  to  reduce  t h e  p tos is  to  50%. 

Table  I I  shows  t h a t  c o m p o u n d s  I, I I ,  VI,  V I I I - X I V ,  
X V I ,  X V I I ,  X X I  and  X X I I  reduced  t h e  s p o n t a n e o u s  
ac t iv i ty ;  only  I I I  and  X V I I I  induced  exci ta t ion ,  whereas  
t he  res t  did no t  inf luence the  normal  behaviour .  H igh  
doses  (1000 mg/kg)  of IX ,  X I V  and  X V I  inh ib i t ed  par -  
t ia l ly  noc icep t ive  reflexes (P inna  reflex). 

The  m o s t  toxic  de r iva t ive  was  X X I I  fol lowed by  X V I  ; 
all t h e  o thers  were  well to le ra ted .  

The  h ighes t  an t i - rese rp ine  ac t iv i ty  was  d i sp layed  b y  
c o m p o u n d  I I ;  c o m p o u n d s  X I I I ,  X V I  a n d  X X I  were  
s l igh t ly  less act ive.  Some ac t iv i ty  was  p r e sen t  in t he  
c o m p o u n d s  I, X I V ,  X V I I I  and  X X I I .  All t he  ac t ive  
c o m p o u n d s  l ikewise an tagon ized  the  reserp ine- induced  
s y m p t o m s ,  as for ins tance  diarrhea,  decreased  mot i l i ty  
and  b o d y  t empera tu r e .  B lepharop tos i s  decreased  more  
readi ly  and  a t  smal ler  dose-levels.  

W i t h  regard  to  t h e  re la t ionship  be tween  chemical  
s t r uc tu r e  and  pharmaco log ica l  ac t iv i ty ,  t he  fol lowing con- 
clusions can be d rawn.  The  n u m b e r  n of c a rbon  a t o m s  
sepa ra t ing  the  amide  group  f rom the  benzoxaz ine  r ing 
seems to  be of essent ia l  i m p o r t a n c e  ( compounds  I - I I I ) .  
I t s  o p t i m u m  is r ep re sen ted  b y  n = 1; s ince w h e n  n = 2 
t he  analogue  is m u c h  less ac t ive ;  when  n = 0 t he  com-  
p o u n d  is inac t ive  (III) .  A s t r a igh t  cha in  (XIV,  XV),  as 
well as a free amide  group  ( I V - X I I I ) ,  seems to  be essent ia l  
for ac t iv i ty .  An excep t ion  is p r e sen t ed  by  c o m p o u n d  

X l I I ;  however  i t  seems possible t h a t  t he  - N H O H  group 
is reduced  to - N H  2 in t he  organism.  A subs t i t u t i on  in t~ 4 
d iminishes  the  ac t iv i ty  or m a y  lead to  i ts  d i sappea rance  
(XVI,  X V I I ) .  Similar  behav iou r  is obse rved  in c o m p o u n d s  
s u b s t i t u t e d  in the  benzene  r ing ( X V I I I - X X ) .  

The  s u b s t i t u t i o n  of t he  CO group  in t he  benzoxaz ine  
r ing by  a CS group  does no t  in te r fere  essent ia l ly  w i t h  t h e  
pharmaco log ica l  a c t i v i t y  ( X X I ) ;  the  s u b s t i t u t i o n  of  t h e  
amide  by  a t h i o a m i d e  group  reduces  cons iderab ly  t h e  
an t i - rese rp ine  ac t iv i ty  and  increases  t he  tox ic i ty  of t h e  
c o m p o u n d  ( X X I I ) .  

Riassunto. Sono s ta t i  s tud ia t i  22 der iva t l  del la  1, 3- 
benzossazina ,  8 dei  quali  sono r i su l ta t i  a t t iv i  sulla de- 
press ione  da  reserpina.  Tra  essi il pih efficace ~ s t a to  il 
4 H-3-carbossamidomet i l -1 ,  3-benzossazin-2-one.  Correlan-  
do la s t r u t t u r a  ch imica  a l l ' a t t iv i t~  fa rmacolog ica  si ~ v i s to  
c h e l a  d i s t anza  del  g ruppo  amid ico  dal l ' anel lo  benzossazi -  
nico, la l ineari t~ della ca tena ,  come  pure  la p resenza  di 
un gruppo  amidico  libero sono essenzial i  per  l 'espl icarsi  
del l 'e f fe t to .  Anche  sos t i tuz ioni  in R ,  o nel l 'anel lo benze-  
nico p o r t a n o  a p e rd i t a  del l 'a t t iv i t t t .  I1 carboni le  in 2 pub 
essere sos t i tu i to  da  un  g ruppo  CS senza  sos tanzia l i  var i -  
azioni di  at t ivitA. 
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