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NOVEL FUSED-RING 1.4-BENZODIAZEPINES: SYNTHESIS O F [ I , ~ ] O X A T H I A N O [ ~ , ~ - ~ ]  

[1,4]BENZODIAZEPIN-2-ONES 

A l b a  C h i m i r r i ,  S i l v a n a  Grasso ,  G i o v a n n i  Romeo*, and M a r i a  Z a p p a l a  

D i p a r t i m e n t o  Fa rmaco -Ch im ico ,  U n i v e r s i t a ,  V i a l e  SS. A n n u n z i a t a ,  

98010  M e s s i n a ,  I t a l y  

A b s t r a c t  - The s y n t h e s i s  o f  t h e  n o v e l  [I , 4 1 0 x a t h i a n o  [5,6-b][1,4] benzo -  

d i a z e p i n - 2 - o n e s  was p e r f o r m e d  by  c o n d e n s a t i o n - c y c l i z a t i o n  r e a c t i o n  

be tween  7 - c h l o r o - 1 . 3 - d i  h y d r o - 3 - h y d r o x y - 5 - p h e n y l - 2 H - l , 4 - b e n z o d i a z e p i n - Z - o n e  

and m e r c a p t o c a r b o x y l i c  a c i d s .  The s t r u c t u r e s  o f  o b t a i n e d  compounds were 

a s s i g n e d  by  means o f  s p e c t r o s c o p i c  measu remen ts .  

I n  t h e  p a s t  decade c o n s i d e r a b l e  e f f o r t s  have  been d e v o t e d  t o  t h e  s y n t h e s i s  of 

f u n c t i o n a l  i r e d  b e n z o d i a z e p i n e  d e r i v a t i v e s  i n  o r d e r  t o  o b t a i n  a  more e f f i c i e n t  

p h a r m a c o l o g i c a l  a c t i o n  a n d / o r  a  more s e l e c t i v e  a c t i v i t y 1 .  Q u i t e  p r o m i s i n g  r e s u l t s  have  

been r e a c h e d  by  t h e  i n t r o d u c t i o n  i n  t h e  b e n z o d i a z e p i n e  s k e l e t o n  o f  a  h e t e r o c y c l i c  

r i n g  as p y r r o l e 2 ,  p y r a z o l e 3  o r  t r i a z o l e 4  f u s e d  a t  t h e  var ious edges of the heptatomic moiety. 

I n  c o n n e c t i o n  w i t h  o u r  i n v e s t i g a t i o n  on t h e  c h e m i s t r y  o f  b e n z o d i a z e p i n e  compounds 

we have  t e s t e d  t h e  r e a c t i v i t y  o f  t h e  C=N bond o f  b e n z o d i a z e p i n e  s y s t e m  t o w a r d s  

d i f f e r e n t  r e a g e n t s  as  a  t o o l  f o r  o b t a i n i n g  a  v a l u a b l e ,  f a c i l e  c y c l o f u n c t i o n a l i z a t i o n  

o f  t h e  heptatomic n ~ c l e u s ~ . ~ .  

T h e  r e a c t i o n  o f  b e n z o d i a z e p i n e  d e r i v a t i v e s  1 w i t h  m e r c a p t o c a r b o x y l i c  a c i d s  2 l e a d s  

t o  5,6,7,11b-tetrahydrothiazolo[3,2-d1[1,4]benzodiazepin-3(2~1-ones 3 (Scheme I ) ~ .  

Compounds o f  t h i s  k i n d  show i n t e r e s t i n g  p h a r m a c o l o g i c a l  a c t i o n 7 .  
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The p r e s e n c e  o f  t h e  h y d r o x y l  g r o u p  a t  p o s i t i o n  3  o f  t h e  h e p t a t o m i c  h e t e r o c y c l i c  

n u c l e u s ,  as i n  7-chloro-1,3-dihydro-3-hydroxy-5-phenyl-2H-l,4-benzodiazepin-2-one 

4  (Oxazepam), i n d u c e s  a  n o v e l  c h a n n e l  of r e a c t i o n  w i t h  m e r c a p t o c a r b o x y l i c  a c i d s ,  - 
s o  a l l o w i n g  t h e  p o s s i b i l i t y  o f  a  f a c i l e ,  d i f f e r e n t  c y c l o f u n c t i o n a l i z a t i o n  r o u t e  

f o r  t h e  b e n z o d i a z e p i n e  sys tem.  

I n  t h i s  work  we d e s c r i b e  t h e  s y n t h e s i s  o f  t h e  new [1,4]oxathiano[5,6-b][1,4]benzo- 

d i a z e p i n - ? - o n e  s y s t e m  o b t a i n e d  by  d i r e c t  o n e - p o t  r e a c t i o n  o f  m e r c a p t o c a r b o x y l i c  

a c i d s  w i t h  3 - h y d r o x y l - s u b s t i t u t e d  1 . 4 - b e n z o d i a z e p i n e s .  

7-Chloro-1,3-dihydro-3-hydroxy-5-pheny1-2H-1,4-benzodazepn-?-one f! was a l l o w e d  t o  

r e a c t ,  i n  anhyd rous  benzene,  w i t h  m e r c a p t o a c e t i c  a c i d  5 u n d e r  r e f l u x  f o r  30 m i n .  

The s o l v e n t  was t h e n  e v a p o r a t e d  i n  vacuo and t h e  r e s i d u e  was r e p e a t e d l y  washed 

w i t h  w a t e r  and r e c r y s t a l l i z e d  f r o m  e t h a n o l  t o  g i v e  t h e  h i t h e r t o  unknown 8 - c h l o r o -  

10-pheny l  [1 ,4 ]oxath i  ano[5,6-b][l , 4 ]benzod iazep in -2 -one  2 i n  good y i e l d  (88%) (Scheme 2 1. 

S t r u c t u r e  2 was a s s i g n e d  t o  t h i s  p r o d u c t  on  t h e  b a s i s  o f  s p e c t r o s c o p i c  d a t a  and 

was s u p p o r t e d  by s a t i s f a c t o r y  e l e m e n t a l  a n a l y s i s .  T h e  a n a l y t i c a l  d a t a  showed t h a t  

t h e  m o l e c u l a r  f o r m u l a  i s  Cl7Hl1ClNZOZS so i n d i c a t i n g  t h a t  t h e  c o n d e n s a t i o n  be tween  

b e n z o d i a z e p i n e  and t h i o a c i d  h a d  o c c u r r e d  w i t h  e l i m i n a t i o n  o f  two  m o l e c u l e s  o f  water.  

The i r  s p e c t r u m  e x h i b i t e d  a  c h a r a c t e r i s t i c  a b s o r p t i o n  maximum f o r  t h e  c a r b o n y l  

s t r e t c h i n g  o f  o x a t h i a n o n e  r i n g  a t  1790 cm-1,  w h i l e  bands r e l a t e d  t o  h y d r o x y l  and 

am ino  g r o u p  were a b s e n t .  
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The IH nmr s p e c t r u m  o f  2 was compared t o  t h a t  o f  t h e  s t a r t i n g  1 . 4 - b e n z o d i a z e p i n e  4. 
The s i g n a l s  o f  NH and  OH g r o u p i n g s  (10 .85  and 6.39 ppm r e s p e c t i v e l y  i n  compound 4 )  

we re  a b s e n t  i n  d e r i v a t i v e  3; i n  a d d i t i o n  t h e  m e t h i n e  p r o t o n  w h i c h  a p p e a r e d  as a  

d o u b l e t  14 .83 ppm, 5 -8 .5  Hz1 i n  4 was s h i f t e d  t o  l o w  f i e l d s  i n  2 and r e s o n a t e d  as  

a  s i n g l e t  16 .58 ppm). F u r t h e r m o r e ,  b e s i d e s  t h e  a r o m a t i c  p r o t o n s ,  3 showed a  

m e t h y l e n e  p r o t o n  r e s o n a n c e  as  an AB sys tem l J = 1 6 . 5  Hz1 a t  3 .68 and 4 .14 ppm. 

13C Nmr d a t a  a l s o  s u p p o r t e d  t h e  a t t r i b u t i o n  and a r e  r e p o r t e d  i n  T a b l e  1 .  

Thus,  b o t h  i r  and nmr d a t a  c o n f i r m  i m p l i c i t y  o f  t h e  p r o p o s e d  s t r u c t u r e  f o r  t h e  

d e r i v a t i v e  G. However,  t h e  s t r u c t u r e  was e v i d e n t l y  c o n f i r m e d  mass 

s p e c t r o m e t r i c a l l y .  B e s i d e  t h e  m o l e c u l a r  i o n  a t  m/z 342, t h e  i n t e r e s t i n g  

f r a g m e n t a t i o n  a t  m/z 269 ( 1 0 0 % )  was o b s e r v e d ,  p r o b a b l y  o c c u r r e d  b y  l o s s ,  f r o m  t h e  

m o l e c u l a r  i o n ,  o f  t h e  r a d i c a l  'S-CH-CO a f t e r  a r e a r r a n g e m e n t t h r o u g h  a 1 ,4 -hyd rogen  

s h i f t 8 .  

By  t r e a t m e n t  o f  2 w i t h  CH30H and HzSOq, t h e  N - m e t h y l  d e r i v a t i v e  &. was o b t a i n e d  

w i t h  an i s o l a t e d  y i e l d  o f  40%. 

S t r u c t u r e  e was a s s i g n e d  on  t h e  b a s i s  o f  e l e m e n t a l  and s p e c t r o s c o p i c  a n a l y s i s .  

I r  s p e c t r u m  showed a  c a r b o n y l  g r o u p  a t  1735 c m - I  ; IH nmr s p e c t r u m  gave  t h e  CHj 

s i n g l e t  a t  3.85 ppm, w h i l e  t h e  m e t h i n e  r e s o n a n c e  a t  6 .58 ppm p r e s e n t  i n  d e r i v a t i v e  

5a was a b s e n t .  The A 2  p a t t e r n  a t  4.01 ppm, a t t r i b u t e d  t o  t h e  m e t h y l e n e  p r o t o n s  i n  - 
t h e  s i x -membered  r i n g  o f  compound e, was s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  A8 

p a t t e r n  p r e s e n t  i n  2; t h i s  r e s u l t ,  i n  ag reemen t  w i t h  t h e  l o s s  i n  3 o f  t h e  c h i r a l  

c e n t r e  p r e s e n t  i n  d e r i v a t i v e  a a t  p o s i t i o n  l l a ,  c a n  be e x p l a i n e d  i n  t e r m s  o f  a  

f a s t  r i n g  i n v e r s i o n  o f  t h e  s y s t e m  i n  s o l u t i o n .  

A  p o s s i b l e  mode o f  f o r m a t i o n  o f  compounds fi and e i s  shown i n  Scheme 3: t h i s  invo lves  

a n  i n i t i a l  e s t e r i f i c a t i o n  o f  t h e  3-OH t o  g i v e  t h e  n o t  i s o l a t e d  i n t e r m e d i a t e  8 w h i c h  

t h r o u g h  a c i d  p r o m o t e d  c y c l i z a t i o n  and subsequen t  r e m o v a l  o f  w a t e r ,  l e a d s  t o  t h e  

f o r m a t i o n  o f  2. Then, b y  r e a c t i o n  w i t h  HzS04/CH30H t h e  s h i f t  o f  t h e  t a u t o m e r i c  

i m i n e - e n a m i n e  e q u i l i b r i u m  t o w a r d s  t h e  enamine f o r m  9 o c c u r s ,  so  a1 l o w i n g  t h e  

N - m e t h y l a t i o n  t o  g i v e  d e r i v a t i v e  e. 

T a b l e  1  - I 3 c  Nmr d a t a  o f  compounds 5a -c  and 6a -b  

Compd. C-2 C-3 C-4a C-5a C-8 C-9a C-10 C - l l a  C-CH3 N-CH3 



Scheme 3  

The r e a c t i o n  pathway has  been t e s t e d  w i t h  d i f f e r e n t  s u b s t r a t e s .  R e a c t i o n  of 4 w i t h  

2 - m e r c a p t o p r o p i o n i c  a c i d  $ gave a  m i x t u r e  o f  two  d i a s t e r e o i s o m e r i c  d e r i v a t i v e s  

and i n  a  r e l a t i v e  r a t i o  50:SO. The s t e r e o c h e m i s t r y  o f  t h e s e  a d d u c t s  has been 

e s t a b l i s h e d  on t h e  b a s i s  o f  s p e c t r o s c o p i c  d a t a  and c o n f i r m e d  by  NOEOS e x p e r i m e n t s ?  

D e r i v a t i v e  2 showed t h e  r e s o n a n c e  of t h e  m e t h y l  g r o u p  as a d o u b l e t  a t  1.60 ppm, 

w h i l e  C-H a t  p o s i t i o n  3  r e s o n a t e d  as a  q u a r t e t  ( 4 . 1 1  ppml and C-H a t  p o s i t i o n  l l a  

as  a  s i n g l e t  a t  6.49 ppm. I r r a d i a t i o n  o f  t h e  r e s o n a n c e  o f  H - l l a  gave p o s i t i v e  

enhancement  f o r  t h e  s i g n a l  o f  m e t h y l  g r o u p  so s u g g e s t i n g  a  s y n  r e l a t i o n s h i p  be tween  

t h e s e  p r o t o n s  w i t h  r e s p e c t  t o  t h e  h e x a t o m i c  r i n g .  On t h e  b a s i s  o f  t h e s e  d a t a  and 

c o n s i d e r a t i o n  o f  t h e  c h e m i c a l  s h i f t  v a l u e s ,  p r e f e r e n t i a l  c o n f o r m a t i o n ,  w h i c h  

d i s p l a y s  t h e  m e t h y l  g r o u p  a x i a l l y  s i t u a t e d  i n  t h e  b o a t  shaped h e x a t o m i c r i n g l o ,  

c o u l d  be e n v i s a g e d  w h i c h  a c c o u n t s  a l s o  f o r  t h e  d o w n f i e l d  s h i f t  o b s e r v e d  f o r  H-3 

w i t h  r e s p e c t  t o  t h e  a n a l o g o u s  p r o t o n  i n  x. On t h e  c o n t r a r y ,  i r r a d i a t i o n  of H - l l a  

i n  d e r i v a t i v e  % r e s u l t e d  i n  a  p o s i t i v e  NOE on the s i g n a l  of the  H-3. On the ana logy  o f  3, 
t h e  p r e f e r e n c e  f o r  c o n f o r m a t i o n  w h i c h  shows t h e  m e t h y l  i n  p s e u d o e q u a t o r i a l  p o s i t i o n  

i s  s u p p o r t e d  by NOE e x p e r i m e n t s  and by  t h e  d o w n f i e l d  s h i f t  o f  CH3 d e s h i e l d e d  by  t h e  

c a r b o n y l  cone .  

F u r t h e r  r e a c t i o n  o f  d i a s t e r e o m e r i c  and w i t h  H2SOqICH30H a f f o r d e d  t h e  N-me thy l  

d e r i v a t i v e  e. Compounds fi and 3 c o u l d  a l s o  be o b t a i n e d  b y  d i r e c t l y  r e a c t i n g  

N-methy loxazepam I w i t h  m e r c a p t o c a r b o x y l i c  a c i d s  ( s e e  E x p e r i m e n t a l )  so a l l o w i n g  a  

d i f f e r e n t  e n t r y  t o  t h i s  c l a s s  o f  compounds. 
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EXPERIMENTAL 

M e l t i n g  p o i n t s  a r e  d e t e r m i n e d  on  a  K o f l e r  h o t  s t a g e  a p p a r a t u s  and a r e  u n c o r r e c t e d .  

M i c r o a n a l y s e s  were c a r r i e d  o u t  on a  C. E r b a  mod. 1106 E l e m e n t a l  A n a l y z e r .  

T l c  was p e r f o r m e d  on Merck  s i l i c a  g e l  60  F254  p l a t e s .  F o r  co lumn  c h r o m a t o g r a p h y  

Merck  s i l i c a  g e l  60, 70 -230  mesh, was used.  I r  s p e c t r a  we re  r e c o r d e d  i n  n u j o l  on  a  

P e r k i n  E l m e r  mod. 257 s p e c t r o p h o t o m e t e r .  H  and 1 3 c  nmr s p e c t r a  were  o b s e r v e d  a t  

p r o b e  t e m p e r a t u r e  on a  B r u k e r  WP 200 SY s p e c t r o m e t e r  i n  COCl3 ( i n t e r n a l  l o c k )  w i t h  

TMS as i n t e r n a l  r e f e r e n c e ;  c h e m i c a l  s h i f t s  a r e  i n  ppm and c o u p l i n g  c o n s t a n t s  ( J )  

i n  Hz. The p r o t o n  NOE measurements  were p e r f o r m e d  by  t h e  FT d i f f e r e n c e  me thod  on 

c a r e f u l l y  degassed  CDC13 s o l u t i o n s 9 .  Mass s p e c t r a  we re  r e c o r d e d  on a  H e w l e t t  Packard  

mod. 5995 A  GCIMS. Oxazepam was e x t r a c t e d  i n  S o x h l e t  w i t h  c h l o r o f o r m  f r o m  t h e  

c o r r e s p o n d i n g  d r u g .  N -Me thy l -oxazepam (Temazepam) was s y n t h e s i z e d  a c c o r d i n g  t o  t h e  
11  l i t e r a t u r e  . 

8-Chloro-lO-phenyl[l,4]oxathiano[5,6-bl~1,4lbenzodiazepin-2-one 1%) - 

TO a  s o l u t i o n  o f  7-chloro-1,3-dihydro-3-hydroxy-5-phenyl-2H-l,4-benzodiazepin-2-one 

(4) 12.869, 10 mmol)  i n  a n h y d r o u s  benzene ( 7 0  m l ) ,  m e r c a p t o a c e t i c  a c i d  (1.39m1, 

20 mmol)  was added and t h e  m i x t u r e  was r e f l u x e d  f o r  30 m i n .  A f t e r  r e m o v a l  o f  

t h e  s o l v e n t  i n  vacuo,  an o i l y  r a s i d u e  was o b t a i n e d  w h i c h ,  r e p e a t e d l y  washed w i t h  

w a t e r  and r e c r y s t a l l i z e d  f r o m  e t h a n o l ,  gave  a  compound ( y i e l d  88%) w i t h  mp 152-154°C. 

A n a l .  c a l c d .  f o r  Cl7Hl lC1N2O2S: C.  59.54; H, 3.23; N, 8 .16.  Found: C, 59.33;  

H,  3.30; N, 8 .01.  MS m/z % :  342 (M', 2 ) .  269 ( 1 0 0 ) .  241 ( 2 0 ) ,  205 ( 1 8 ) .  163  ( 1 7 1 ,  

77 ( 2 6 ) .  I r :  1790 c m - l .  IH Nmr: 3.68 and 4 .14 (dd ,  2H, J=16 ,  CH2) ,  6 .58 ( s ,  l H ,  

H - l l a ) ,  7 .40 -8 .08  lm, 8H, A r - H ) .  

8-Chloro-3-methyl-lO-phenyl[1,4]oxathiano[5.6-b][1,4] b e n z o d i a r e p i n - 2 - o n e s  1%) and 1%). - 
2 - M e r c a p t o p r o p i o n i c  a c i d  (1.77m1, 20 mmol)  was added w i t h  s t i r r i n g  t o  a s o l u t i o n  o f  

compound 4 12.869, 1 0  mmol)  i n  a n h y d r o u s  benzene ( 7 0  m l )  and t h e  m i x t u r e  was 

r e f l u x e d  f o r  30 m i " .  The s o l v e n t  was t h e n  e v a p o r a t e d  u n d e r  r e d u c e d  p r e s s u r e  and 

t h e  o D t a i n e a  o i l y  r e s i d u e  was washed r e p e a t e d l y  w i t h  w a t e r  and r e c r y s t a l l i z e d  

f r o m  e t h a n o l  t o  g i v e  a  m i x t u r e  o f  two  i s o m e r s  ( y i e l d  8 5 % )  w h i c h ,  s u b j e c t e d  t o  

c o l u m n  c h r o m a t o g r a p h y  (CC14/EtOAc 8 :2  as e l u a n t ) ,  a f f o r d e d  t h e  i s o m e r i c  p r o d u c t s  

5 b  and 5c as s t a b l e  a d d u c t s  ( r e l a t i v e  r a t i o  50 :50 ) .  - - 
O a t a  o f  z: mp 130-131°C. A n a l .  c a l c d .  f o r  C18H13CIN2OZS: C ,  60 .59;  H, 3.67;N, 7.85. 

Found :  'C, 60.45; H, 3.71; N, 7 .71 .  MS m/z % :  356 (Mt ,  7 ) ,  269 ( 1 0 0 ) .  241 (181 ,  

205 ( 1 4 ) .  177 113 ) .  163  118 ) .  77 ( 3 9 ) .  I r :  1770 c r w 1 .  IH Nmr: 1 .60  ( d ,  3H, 5.7.2, 

CH-CH3),  4 .41 ( q ,  l H ,  5-7.2,  CX-CH3), 6 . 4 9  I s ,  IH ,  H - l l a ) ,  7 .28 -8 .1  (m, 8H, A r - H ) .  

Oa ta  o f  s: mp 114-115'C. A n a l .  c a l c d .  f o r  C l ~ H 1 3 C l N 2 0 2 S :  C, 60.59; H, 3.67; N.7.85. 

Found:  C ,  60 .42;  H, 3.78; N, 7.94. MS m/z 1 % ) :  356 (Mt,  6 ) ,  269 I l O O ) ,  241 ( 1 9 1 ,  

205 ( 1 9 ) ,  177 ( 1 1 ) .  163 ( 1 3 ) .  77 ( 4 2 ) .  I r :  1780 c m - 1 .  1 ~  Nmr: 1 .71 ( d ,  3H, J = ~ . z ,  

CH-CH3),  4 .09 (q,  l H ,  5 -7 .2 ,  CH-CH3), 6.59 I s ,  IH ,  H - l l a ) ,  7 .25 -8 .1  lm, 8H, A r - H ) .  



8-Chloro-2,5-dihydro-5-methyl-lO-phenyl[1,4]oxathii n o I 5 , 6 - b ] [ 1 , 4 l b e n z o d i a z e p i n - 2 ( 3 H ) - o n e  (g) 
To a  s t i r r e d  s o l u t i o n  o f  compound 3 ( l .OZg,  3  mmol)  i n  m e t h a n o l  ( 5 0  m l )  was added 

d r o p w i s e  0.5 ml o f  c o n c .  H2SOq.The r e s u l t i n g  m i x t u r e  was h e a t e d  unde r  r e f l u x  u n t i l  

t l c  on s i l i c a  g e l  ( d i e t h y l  e t h e r l l i g h t  p e t r o l e u m  8 : 2 )  i n d i c a t e d  t h e  d i s a p p e a r a n c e  

o f  t h e  s t a r t i n g  m a t e r i a l  and s u b j e c t e d  t o  c h r o m a t o g r a p h y  on  a  c o l u m n  o f  s i l i c a  g e l  

u s i n g  d i e t h y l  e t h e r l l i g h t  p e t r o l e u m  8:2  as e l u a n t .  R e c r y s t a l l i z a t i o n  f r om d i e t h y l  

e t h e r  gave % as c o l o r l e s s  n e e d l e s  o f  mp 180-181°C ( y i e l d  4 0 % ) .  Compound % was 

a l s o  o b t a i n e d  by r e a c t i n g  7-chloro-1,3-dihydro-3-hydroxy-l-.ethyl-5-phenyl-2H-l,4- 

b e n z o d i a z e p i n - 2 - o n e  1 (39 ,  1 0  mmol)  and m e r c a p t o a c e t i c  a c i d  ( 1 . 3 9  m l ,  20 mmol )  

i n  anhyd rous  benzene ( 7 0  m l )  u n d e r  r e f l u x ;  t h e  op t imum r e a c t i o n  t i m e  ( 3 h )  was 

d e t e r m i n e d  by  t l c  m o n i t o r i n g ,  and was i s o l a t e d  ( y i e l d  25%)  a c c o r d i n g  t o  t h e  above 

r e p o r t e d  p r o c e d u r e .  Ana l .  c a l c d .  f o r  C 1 8 H 1 3 C I N 2 0 2 S :  C ,  60.59; H, 3.67; N, 7.85. 

Found:  C ,  60.73; H, 3.75; N, 7.67. MS m l z  ( X I :  356 ( M + ,  no p e a k ) ,  298 (251 ,  240 

(631 ,  239 (371 ,  177 ( 1 4 ) ,  77 1 1 0 0 ) .  I r :  1735 cm ' l .  I H  Nmr: 3.85 ( 5 ,  3H, N-CH3) ,  

4 .01  ( 5 ,  2H, CH21, 7.5-8.36 (m, 8H, A r - H I .  

8-Chloro-2,5-dihydro-3,5-dimethyl-lO-phenyl~1,4joxathiino[5,6-b] [ I  , 4 ]benzod i  a z e p i  n-2(3H)-one (€&I 
Tha same s y n t h e t i c  p r o c e d u r e s  emp loyed  f o r  compound were used  t o  o b t a i n  e, 
mp 120-122°C. A n a l .  c a l c d .  f o r  ClgH15C1N202S: C ,  61.54; H, 4.08; N, 7.55. Found:  C, 

61.68;  H, 4 .15;  N, 7.39. MS m l z  (11: 370 ( M t ,  no  p e a k ) ,  298 ( 3 8 ) .  240 ( 8 2 ) .  239 

( 5 6 ) .  203 ( 5 7 ) ,  177 ( 2 2 ) .  77 ( 1 0 0 ) .  I r :  1738 c m - l . 1 ~  Nmr: 1 .81 (d ,  3H, 5-7.5, CH-CH3J, 

3 .88  ( s ,  3H, N-CH3), 4 .63 ( q ,  IH ,  5.7.5, CH-CH3), 7 .53-8 .36 (m, 8H, A r - H ) .  
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