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HETEROCYCLIC SYSTEMS. V .  SYNTHESIS OF l H . 4 H . 6 ~ - P Y R A Z O L O [ ~ , ~ - ~ ~ R R O L O -  

[2,1-c][1 ,4] OXAZEPINE D E R I V A T I V E S  

* 
S i l v i o  M a s s a ,  G i o r g i o  S t e f a n c i c h ,  M a r i n o  A r t i c o  , F e d e r i c o  C o r e l l i ,  and 

G i o v a n n i  O r t e n z i  

l s t i t u t o  d i  C h i m i c a  f a r m a c e u t i c a  e  t o s s i c o l o g i c a ,  F a c o l t a  d i  F a r m a c i a ,  

U n i v e r s i t a  d e g l i  S t u d i  " L a  S a p i e n z a " ,  P . l e  A l d o  M o r o ,  0 0 1 8 5  Rome, I t a l y  

A b s t r a c t  - T h e  s y n t h e s i s  o f  d e r i v a t i v e s  o f  a  n e w  t r i c y c l i c  h e t e r o a r o m a -  

t i c  r i n g ,  1 ~ , 4 ~ , 6 ~ - p y r a r o l o [ 3 , 4 - e ] p y r r o l o ~ 2 , 1 - c ~ [ 1 , 4 ~ o x a r e p i n e ,  i s  d e -  

s c r i b e d .  F o r m y l a t i o n  o f  4 - e t h o x y c a r b o n y l - 1 - p h e n y l - 5 - ( 1 - o y r r y l ) p y r a z o l e ,  

p r e p a r e d  f r o m  5 - a m i n o - 4 - e t h o x y c a r b o n y l - 1 - p h e n y l p y r a z o l  b y  C l a u s o n - K a a s  

m e t h o d ,  a f f o r d e d  4 - e t h o x y c a r b o n y l - 5 - ( Z - f o r m y l - l - p y r r y l ) - l - p h e n y 1 p y r a z o -  

l e ,  w h i c h  was t h e n  r e d u c e d  t o  4 - h y d r o x y m e t h y l - 5 - ( 2 - h y d r o x y m e t h y l - 1 - p y r -  

r y ! ) - 1 - p h e n y l p y r a z o l e .  T r e a t m e n t  o f  t h e  d i n 1  w i t h  o h o s n h o r u s  p e n t o x i d e  

l e d  t o  l-ohenyl-lH,4H,6~-nyrazol~[3,4-e]pyrrolo[2,1-c][1,4]oxareoine. 

4 - M e t h y l  a n d  4 - p h e n y l  d e r i v a t i v e s  o f  t h e  l a t t e r  c o m p o u n d  w e r e  a l s o  p r e -  

p a r e d .  

D u r i n g  p a s t  r e s e a r c h e s  o n  p o t e n t i a l  a n t i t u m o r  t r i c y c l i c  c o m p o u n d s  c o n t a i n i n g  a  

b r i d g e - h e a d  n i t r o g e n  a t o m  w e  r e p o r t e d  t h e  s y n t h e s i s  o f  v a r i o u s  n o v e l  r i n g s  h a v i n g  

s t r u c t u r a l  a f f i n i t i e s  w i t h  5~-pyrrolo[Z,l-c][1,4]benzodiazepine (I), t h e  n a r e n t  

n u c l e u s  o f  a n t h r a m y c i n  ( 2 )  a n d  o t h e r  p y r r o l o b e n r o d i a z e p i n e  a n t i t u m o r  a n t i b i o -  

t i c s 1 , ' .  



Some c o m p o u n d s  we s y n t h e s i z e d  h a v e  b e e n  u s e d  b y  o t h e r  a u t h o r s  a s  s t a r t i n g  m a t e r i a l  

3 
f o r  t h e  p r e p a r a t i o n  o f  n e w  CNS p h a r m a c o l o g i c a l l y  a c t i v e  a g e n t s  . T h e n  o u r  p u r s u i n g  

i n  t h e s e  s t u d i e s  o r i g i n a t e s  f r o m  t h e  c o n s t a t a t i o n  t h a t  t r i c y c l i c  s y s t e m s  w i t h  a  

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

o f  t h e i r  b o t h  i n t e r e s t i n g  a n t i t u m o r  a n d  a n x i o l y t i c  a c t i v i t i e s  d i s ~ l a y e d  i n  t h e  b i o -  

l o g i c a l  a n d  p h a r m a c o l o g i c a l  t e s t s .  

R e c e n t l y  we w e r e  i n t e r e s t e d  i n  d i a z e p i n e s  a n n e l a t e d  w i t h  t w o  h e t e r o c y c l i c  r i n g s ,  

n a m e l y  o y r a r o l e  a n d  p y r r o l e .  As  a n  a p p r o a c h  t o  t h i s  p r o j e c t  we s y n t h e s i z e d  d e r i v a -  

t i v e s  o f  1 H , 4 H - p y r a z o l o  4 , 3  f p y r r o l o [ l  ,2-a][] , 4 l d i a z e p i n e  (2) a n d  (4 )  b y  i n t r a m o -  I: - 1  
4  l e c u l a r  c y c l i z a t i o n  i n v o l v i n g  M a n n i c h  o r  B i s c h l e r - N a p i e r a l s k i  r e a c t i o n  . 

F o l l o w i n g  o u r  r e s e a r c h  we d e s c r i b e  now  t h e  s y n t h e s i s  o f  s o m e  d e r i v a t i v e s  o f  

I H , 4 H , 6 H - p y r a z o l o  [ , - I  3 4 e  pyrrolo[2,1-c][l,4]oxarepine ( 5 ) ,  - a  n o v e l  t r i c y c l i c  r i n g  

w i t h  f o u r  h e t e r o a t o m s .  D e s p i t e  f a i r l y  i n t e n s i v e  r e s e a r c h e s  i n  t h e  f i e l d  o f  o x a -  

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

t o  d a y ;  o n l y  t h e  s i m i l a r l y  s t r u c t u r e d  p y r r o l o b e n z o x a r e p i n e s  ( 5 )  a n d  (1) r e c e i -  

v e d  r e c e n t l y  s o m e  a t t e n t i o n 5 - ' .  

F o r  t h e  s y n t h e s i s  o f  t h e  t i t l e  c o m p o u n d s  w e  s t a r t e d  f r o m  t h e  k n o w n  5 - a m i n o - 4 - e t h o -  

x y c a r b o n y l - 1 - p h e n y l p y r a z o l e  w h i c h  w a s  t r a n s f o r m e d  b y  C l a u s o n - K a a s  m e t h o d g  i n -  

t o  t h e  k e y  d e r i v a t i v e  4 - e t h o x y c a r b o n y l - 1 - p h e n y l - 5 - ( 1 - p y r r y 1 ) p y r a z o e  ( 9 ) .  
- 

V i l s m e i e r - H a a c k  f o r m y l a t i o n  o f  ( 9 )  w i t h  N , N - d i m e t h y l f o r m a m i d e - P 0 C l 3  c o m p l e x  a f f o r -  

d e d  4 - e t h o x y c a r b o n y l - 5 - ( Z - f o r m y l - l - p y r r y l ) - l - ~ h e n ~ l ~ ~ r z o l e  (10). w h i c h  w a s  t h e n  r e -  
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d u c e d  b y  t h e  a c t i o n  o f  l i t h i u m  a l u m i n u m  h y d r i d e  t o  4 - h y d r o x y m e t h y l - 5 - ( ? - h y d r o -  

x y m e t h y l - I - p y r r y 1 ) - 1 - p h e n y l o y r a i o l e  (11). D e h y d r a t i o n  o f  t h e  d i o l  (1) b y  e b u l -  

l i t i o n  w i t h  p h o s p h o r u s  p e n t o v i d e  i n  a n h y d r o u s  b e n z e n e  l e d  t o  t r i c y c l i c  l - p h e n y l -  

l H , 4 H , f i H - p y r a z o I o  [ 3 , 4 - e ] p y r r o l o [ ? 2 1 - ~ [ 1  , 4 ] o x a z e p i n e  (c). 
D e r i v a t i v e s  o f  (12) b e a r i n g  a  m e t h y l  o r  a  o h e n y l  g r o u p  a t  4 p o s i t i o n  w e r e  s y n t h e -  

s i r e d  b y  a  s i m i l a r  r o u t e  i n v o l v i n g  t h e  F r i e d e l - C r a f t s  r e a c t i o n  a s  i n i t i a l  s t e p .  

T r e a t m e n t  o f  ( 9 )  w i t h  a c e t y l  c h l o r i d e  o r  b e n z o y l  c h l o r i d e  a f f o r d e d  (13) a n d  (14) 
r e s p e c t i v e l y .  L i t h i u m  a l u m i n u m  h y d r i d e  r e d u c t i o n  o f  t h e s e  k e t o e s t e r s  g a v e  t h e  c u r  

r e s p o n d i n g  d i o l s  (15) a n d  (6). w h i c h  w e r e  t h e n  c y c l i z e d  i n t r a m o l e c u l a r l y  t o  t h e  



r e q u i r e d  t r i c y c l i c  p y r a z o l o p y r r o l o o x a z e p i l r e s  (E) a n d  (8) b y  t h e  a c t i o n  o f  p h o -  

s p h o r u s  p e n t o x i d e  a s  a b o v e  r e p o r t e d  f o r  c o m p o u n d  (12). 
NMR s p e c t r a  o f  c o m p o u n d s  (z), (17) a n d  (18) w e r e  i n  a g r e e m e n t  w i t h  t h e  t r i c y c l i c  

e x p e c t e d  s t r u c t u r e .  

EXPERIMENTAL 

A l l  m e l t i n g  p o i n t s  w e r e  t a k e n  o n  a  F i s h e r - J o h n s  a p p a r a t u s  a n d  a r e  u n c o r r e c t e d .  

I n f r a r e d  s p e c t r a  ( n u j o l  m u l l s )  w e r e  r u n  o n  a P e r k i n - E l m e r  m o d e l  2 9 7  s p e c t r o p h o -  

t o m e t e r .  N u c l e a r  m a g n e t i c  r e s o n a n c e  s o e c t r a  (TMS a s  i n t e r n a l  s t a n d a r d )  w e r e  r e -  

c o r d e d  o n  a V a r i a n  EM-390 i n s t r u m e n t .  The  m a s s  s p e c t r a  w e r e  r e c o r d e d  o n  a  Hew- 

l e t t - P a c k a r d  5 9 0 8 - A  m a s s  s p e c t r o m e t e r  w i t h  a n  e l e c t r o n  beam e n e r g y  o f  7 0  e V .  

M e r c k  a c c o r d i n g  t o  B r o c k m a n n  a l u m i n a ,  s i l i c a  g e l  6 0  a n d  f l o r i s i l  w e r e  u s e d  f o r  

c h r o m a t o g r a p h i c  p u r i f i c a t i o n s .  E l e m e n t a l  a n a l y s e s  w e r e  p e r f o r m e d  b y  A. P i e t r o -  

g r a n d e ,  P a d o v a ,  I t a l y .  

4 - E t h o x y c a r b o n y l - I - p h e n y l - 5 - ( 1 - p y r r y l ) p y z o l e  (9): A m i x t u r e  o f  5 - a m i n o - 4 - e t h o -  

x y c a r b o n y l - I - p h e n y l p y r a z o l e  (8) ( 9  g ,  0 . 0 3 9  m o l e ) ,  2,5-dimethoxytetrahydrofuran 

( 5 . 1  g ,  0 . 0 3 9  m o l e )  a n d  7 0  rnl o f  g l a c i a l  a c e t i c  a c i d  was h e a t e d  a t  1 2 0 - 1 3 O D C  f o r  

3 0  m i n  w h i l e  s t i r r i n g .  A f t e r  e v a p o r a t i o n  o f  t h e  s o l v e n t  u n d e r  r e d u c e d  p r e s s u r e  

t h e  r e s i d u e  was t r e a t e d  w i t h  c r u s h e d  i c e  ( 2 0 0  g ) ,  t h e n  s o l i d  s o d i u m  h y d r o g e n  c a r -  

b o n a t e  was a d d e d  i n  s m a l l  p o r t i o n s  u n t i l  n e u t r a l i z a t i o n  was c o m p l e t e .  T h e  m i x t u -  

r e  was e x t r a c t e d  w i t h  e t h y l  a c e t a t e ,  t h e  c o m b i n e d  e x t r a c t s  w e r e  d r i e d  o n  a n h y -  

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

w h i c h  was c h r o m a t o g r a p h e d  o n  a  f l o r i s i l  c o l u m n  ( b e n z e n e  a s  e l u e n t ) .  T h e  c o l l e c -  

t e d  e l u a t e s  w e r e  e v a p o r a t e d  t o  g i v e  9 . 5  g  ( 8 7 % )  o f  ( V ) ,  mp 1 1 2 - 1 1 3 P C  ( f r o m  e t h a -  

n o l ) ;  I R :  1 7 2 0  c r n - l ( c 0  e s t e r ) ;  CI6Hl5N3O2 c a l c .  C 6 8 . 3 1 ,  H 5 . 3 8 ,  N  1 4 . 9 4 ,  f o u n d  

C  6 8 . 4 2 ,  H 5 . 2 7 ,  N  1 4 . 8 5 .  

4 - E t h o x y c a r b o n y l - 5 - ( 2 - f o r m y l - l - p y r r y l ) - l - p h e n y l p y r a r o l e  (10): P h o s p h o r u s  o x y -  

c h l o r i d e  ( 1 . 5 3  g ,  0 . 0  m o l e )  was d r o p p e d  i n t o  N , N - d i m e t h y l f o r m a m i d e  ( 0 . 7 3  g ,  

0 . 0 1  m o l e )  c o o l e d  i n  a n  i c e - b a t h  w h i l e  s t i r r i n g .  T h e n  a  s o l u t i o n  o f  4 - e t h o x y c a r -  

bonyl-1-phenyl-5-(1-pyrry1)pyrazole ( 9 )  ( 1 . 4  g ,  0 . 0 0 5  m o l e )  i n  7 . 5  m l  o f  N , N - d i -  

m e t h y l f o r m a m i d e  was g r a d u a l l y  a d d e d  d u r i n g  3 0  m i n .  T h e  m i x t u r e  was s t i r r e d  f o r  

2 . 5  h  a t  1 1 0 - 1 2 0 " C ,  t h e n  p o u r e d  i n t o  c r u s h e d  i c e  ( 1 5 0  g )  a n d  made  a l k a l i n e  b y  
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a d d i n g  c o n c .  ammon ium h y d r o x i d e .  The o r e c i p i t a t e  w h i c h  f o r m e d  was c h r o m a t o g r a -  

p h e d  o n  s i l i c a  g e l  e l u t i n g  w i t h  a  c y c l o h e x a n e - b e n z e n e  1 : 1 0  m i x t u r e  f i r s t ,  t h e n  

w i t h  b e n z e n e .  E v a ~ o r a t i o n  o f  b e n r e n e  e l u a t e s  g a v e  (2) ( 1 . 5  g ;  9 7 % ) ,  m p  7 3 - 7 4 ° C  

-I 
( f r o m  e t h a n o l ) ;  I R :  1 7 2 0  c m - ' ( c 0  e s t e r )  a n d  1 6 8 0  cm (CHO) ;  CI7Hl5N3O3 c a l c .  

C  6 6 . 0 1 ,  H  4 . 8 9 ,  N  1 3 . 5 9 ,  f o u n d  C  6 6 . 2 7 ,  H  4 . 7 9 ,  N 1 3 . 4 7 .  

5 - ( 2 - A c e t y l - 1 - p y r r y l ) - 4 - e t h o x y c a r b o n y l - l - p h e n y l p y r a z o l e  (5): A  m i x t u r e  o f  a c e -  

t y l  c h l o r i d e  ( 1 . 9 6  g ,  0 . 0 2 5  m o l e )  a n d  a l u m i n u m  t r i c h l o r i d e  ( 3 . 3  g ,  0 . 0 2 5  m o l e )  

i n  1 5  m l  o f  1 , 2 - d i c h l o r o e t h a n e  was d r o p o e d  i n t o  a  s o l u t i o n  o f  4 - e t h o x y c a r b o n y l -  

1-phenyl-5-(I-oyrryl)pyrazole (9) ( 7 . 0 3  g ,  0 . 0 2 5  m o l e )  i n  5 0  rnl o f  t h e  same 

s o l v e n t  w h i l e  s t i r r i n g .  When a d d i n g  s t o p p e d  t h e  m i x t u r e  was s t i r r e d  15  m i n  more ,  

t h e n  h e a t e d  a t  r e f l u x  f o r  20 m i n .  A f t e r  c o o l i n g  t h e  m i x t u r e  was t r e a t e d  w i t h  

c r u s h e d  i c e  ( 1 5 0  g ) ,  c o n c .  h y d r o c h l o r i c  a c i d  ( 2  m i )  a n d  1 , 2 - d i c h l o r o e t h a n e  

( 1 0 0  m l ) .  T h e  o r g a n i c  l a y e r  was s e p a r a t e d ,  d r i e d  o n  a n h y d r o u s  s o d i u m  s u l p h a t e  

a n d  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 .  T h e  s o l i d  r e s i d u e  was 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  4 . 7  g  ( 5 8 % )  o f  (x), mo 1 0 3 - 1 0 5 ° C ;  I R :  1 7 1 0  c m - ' ( C 0  e s t e r )  

1  a n d  1 6 6 0  ~ ~ - ' ( c o c H ~ ) ;  H-NMR ( C D C 1 3 ) :  5 1 . 1 5  ( t , 3 H , C H 3 C H 2 ) ,  2 . 2 2  ( s , 3 H , C O C H 3 ) ,  

4 . 1 8  (q ,2H,CH3CH2) ,  6 . 4 0  ( m , l H , p y r r o l e  U - H ) ,  7 . 0 0  ( m , Z H , p y r r o l e , f - H ) ,  7 . 1 4 - 7 . 4 2  

( s u p e r i m p o s e d  m u l t i D l e t s , 5 H , b e n r e n e  p r o t o n s )  a n d  8 . 2 0  ppm ( s , l H , p y r a z o l e  p r o t o n ) ;  

Ci8HI7N3O3 c a l c .  C 6 6 . 8 6 ,  H  5 . 3 0 ,  N 1 3 . 0 0 ,  f o u n d  C  6 6 . 9 7 ,  H  5 . 2 3 ,  N 1 2 . 8 9 .  

5 - ( 2 - B e n z o y l - 1 - o y r r y l ) - 4 - e t h o x y c a r b o n y l - 1 - p h e n y l ~ y r a z o l e  (2): P r e o a r e d  i n  5576 

y i e l d  a s  r e p o r t e d  f o r  (5) b y  h e a t i n g  a t  90°C f o r  1 2  h .  A f t e r  p u r i f i c a t i o n  b y  

p a s s i n g  t h r o u g h  a n  a l u m i n a  c o l u m n  ( c y c l o h e x a n e - b e n z e n e  ] : I 0  f i r s t ,  t h e n  b e n z e n e  

a s  e l u e n t )  (14) h a d  rnp 1 2 3 - 1 2 4 ° C  [ f r o m  e t h a n o l ) ;  I R :  1 7 2 0  c m - l ( c 0  e s t e r )  a n d  1540 

1  c ~ - ' ( c o c ~ H ~ ) ;  H-NMR ( C D C I 3 ) :  d 1 . 2 0  ( t , 3 H , C H 3 C H 2 ) ,  4 . 2 0  (q ,2H,CH3Ct12) ,  6 . 4 5  ( m ,  

I H , p y r r o l e  C 5 - H ) ,  6 . 8 2  ( m , l H , p y r r o l e  C 4 - H ) ,  7 . 1 0  ( m , l H , p y r r o l e  C 3 - H ) ,  7 . 2 0 - 7 . 7 0  

( m , l O H , p r o t o n s  o f  b e n z e n e  r i n g s )  a n d  8 . 2 4  opm ( s , l H , p y r a r o l e  o r o t o n ) ;  C  H  N 0  
2 3  1 9  3  3 

c a l c .  C  7 1 . 6 7 ,  H 4 . 9 7 ,  N 1 0 . 9 0 ,  f o u n d  C 7 1 . 5 3 ,  H  4 . 8 6 ,  N 1 1 . 1 9 .  

4 - H y d r o x y m e t h v 1 - 5 - ( 2 - h y d r o x y m e t h y i - l - p y r r y l ) - i - p h e n y l p y r a r o l e  (c): A  s o l u t i o n  

o f  (0) ( 0 . 6  g ,  0 . 0 0 2  m o l e )  i n  a n h y d r o u s  THF ( 2 0  m l )  was  d r o p p e d  i n t o  a  w e l l  

s t i r r e d  s u s p e n s i o n  o f  l i t h i u m  a l u m i n u m  h y d r i d e  ( 0 . 6  g )  i n  t h e  same s o l v e n t  

( 5 0  m i ) .  T h e  m i x t u r e  was s t i r r e d  f o r  2  h  a t  r o o m  t e m p e r a t u r e ,  t h e n  p o u r e d  o n t o  

c r u s h e d  i c e  ( 1 0 0  g )  a n d  t h e  i n o r g a n i c  p r e c i o i t a t e  was f i l t e r e d  b y  s u c t i o n .  T h e  



solution was concentrated in vacuo to a small volume and the oil which separated 

was extracted with ethyl acetate. The extracts were collected, washed with water 

and dried on anhydrous sodium sulphate. Removal of solvent gave a solid which 

was recrystallized from benzene to yield 0.25 g (67%) of (c), mu 126-128°C; I R :  

3350 c~-'(oH); Cl5Hl5N3O2 ~ a l c .  C 66.70, H 5.61, N 15.61, found C 66.79, H 5.56, 

N 15.75. 

4-Hydroxymethyl-5-[2-(l-hydroxyethyl)-l-pyrryl]-l-phenyloyrazole (5): Prepared 

in 59% yield by lithium aluminum hydride reduction of (N) as described for (fl), 
rno 117-118°C (from benzene); IR: 3250 c~-'(oH); C16H17N302 calc. C 57.82, H 6.05, 

N 14.83, found C 67.76, H 6.11, N 14.85. 

4-Hydroxymethyl-5-[2-(d-hydroxybenzyl)-1-p~rryl]-1-~henyloyrazo1e (6): Prepa- 

red in 82% yield from (14) as described for derivatives (11) and (E), mp 201- 

203°C (from ethanol); I R :  3250 cm-' (OH); C21H17N302 calc. C 73.02, H 5.55, 

N 12.17, found C 73.21, H 5.50, N 12.11. 

l-Phenyl-1H,4H,6H-oyrarolo[3,4-e~pyrrolo[2,1-c~[1 ,410xazeoine (12): A solution 

of (1) (2.0 g ,  7.4 mmoles) in dry benzene (50 ml) was added to a well stirred 

suspension of phosohorus pentoxide (2.0 g) in the same solvent (200 ml). The 

mixture was refluxed for 2 h, then cooled to room temperature and the superna- 

tant solution kept on a separatory funnel. The benzene solution was washed with 

5% aqueous sodium hydrogen carbonate, then dried on anhydrous sodium sulphate 

and evaporated to give a solid residue which was recrystallized from diethyl 

ether. (12) weighted 1 . 1  (1 (59%) and had mp 97-98'C; 'H- N M R  (CDC13): 6 4.62 

and 4.72 (2s,4H,CH2 groups), 6.10 (m,lH,uyrrole &-proton), 6.20-6.30 (2m,2H, 

pyrrole P-protons), 7.48 (s,SH,benrene protons) and 7.58 ppm (s,lH,uyrazole 

proton); C15H13N30 calc. C 71.59, H 5.21, N 16.72, found C 71.49, H 5.30, N 16.99 

4 - M e t h y l - 1 - p h e n y l - 1 H , 4 H , 6 ~ - ~ y r a z o l o [ 3 , 4 - e ~ o y r r o l o ~ 2 , 1 - ~ ] ~ 1 , 4 ~ o x a r e ~ i n e  (E): Pre- 

pared in 78% yield as above reported for (12) starting from (15). After chroma- 
tographic purification on alumina column eluting with benzene (17) was recrystal- - 

lired from diethyl ether, mp 89-91°C; 'H- N M R  (CDC13): 6 1 . 6 2  (d,3H,CH3), 4.70 

(superimposed multiplets,3H,CH2 and CH of oxazepine nucleus), 6.10 (rn,lH,pyr- 

role @!-proton), 6.22-6.35 (Zm,2H,pyrrole protons), 7.47 (s,SH,benrene oro- P - 
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t o n s )  a n d  7 . 6 0  p p m  ( s , l H , o y r a z o l e  p r o t o n ) ;  Cl6HI5N30 c a l c .  C  7 2 . 4 3 ,  H  5 . 7 0 ,  

N  1 5 . 8 4 ,  f o u n d  C  7 2 . 5 9 ,  H 5 . 5 7 ,  N  1 5 . 6 9 .  

1 , 4 - ~ i p h e n y l - 1 ~ , 4 ~ , 6 ~ - p y r a z o l o [ 3 , 4 - e ~ p y r l o [ , l  I , 4 ] 0 a i  ( 1 8 ) :  P r e p a r e d  

i n  7 6 %  y i e l d  f r o m  (16) b y  t h e  ~ r o c e d u r e  d e s c r i b e d  f o r  d e r i v a t i v e  (c), mp 1 4 2 -  

1 4 3 ° C  ( f r o m  d i e t h y l  e t h e r ) ;  ' H - N M R  ( C D C I 3 ) :  6 4 . 9 0  ( s , 2 H , C H 2 ) ,  5 . 7 8  ( s u p e r i m p o -  

s e d  m u l t i o l e t s , Z H , C H  o x a z e p i n e  a n d  p y r r o l e  & p r o t o n ) ,  6 . 0 3  a n d  6 . 3 8  ( 2 r n , 2 H , p y r -  

r o l e  j - p r o t o n s ) ,  7 . 4 2  ( m , l O H , b e n z e n e  p r o t o n s )  a n d  7 . 6 2  oom ( s , l H , p y r a z o l e  n r o -  

t o n ) ;  C21H1,N30 c a l c .  C  7 7 . 0 4 ,  H  5 . 2 3 ,  N  1 2 . 8 4 ,  f o u n d  C  7 7 . 2 1 ,  H  5 . 1 9 ,  N  1 2 . 7 6 .  
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