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STUDIES ON THE STRUCTURE-ACTIVITY RELATIONSHIP OF T H I E P I N  AND 

OXEPIN DERIVATIVES TO ANTI-INFLAMMATORY A C T I V I T I E S .  I 
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A b s t r a c t - A  s e r i e s  o f  d i b e n r o [ b , f ] t h i e p i n c a r b o x y l i c  a c i d  d e -  

r i v a t i v e s  h a s  b e e n  s y n t h e s i z e d  a n d  i t ' s  a n t i - i n f l a m m a t o r y  a c -  

t i v i t y  was e x a m i n e d  b y  t h e  m e t h o d  o f  c a r r a g e e n a n  edema. 

As i t  was known t h a t  d i b e n z a [ b , f ] t h i e p i n  d e r i v a t i v e s  had  t h e  n e u r o t r o p i c  a n d  p s y -  

c h o t r o p i c  a c t i v i t i e s 1 - 3 ) ,  we i n t e n d e d  t o  s t u d y  t h e  o t h e r  p h a r m a c o l o g i c a l  a c t i v i t y  

s u c h  a s  a n t i - i n f l a m m a t o r y  a c t i v i t i e s .  I n  o u r  s t u d y ,  t h e  d e i v a t i v e s  o f  d i b e n z o [ b , f ]  

t h i e p i n  a n d  d i b e n r o [ b , f l o x e p i n ,  h a v i n g  c a r b o x y l i c  g r o u p ,  a c e t i c  a c i d ,  a n d  p r o p i o n l c  

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

a n t i - i n f l a m m a t o r y  r e s p o n s e .  

I n  t h i s  r e p o r t ,  t h e  s y n t h e t i c  a n d  p h a r m a c o l o g i c a l  r e s u l t s  o f  d i b e n z o [ b . f l t h i e p i n  

c a r b o x y l i c  a c i d  d e r i v a t i v e s  w e r e  d e s c r i b e d .  

V a r i o u s  debenro[b,f]thiepincarboxylic a c i d  d e r i v a t i v e s  ( I - a - 0 )  w e r e  s y n t h e s i z e d  

b y  t h e  m e t h o d s  shown i n  Scheme 1  o r  2 a n d  t h e  p r o d u c t s  w e r e  l i s t e d  i n  T a b l e  I. 

T h i e p i n o n e r  ( I l l ) ,  p r e p a r e d  b y  c y c l i r a t i o n  o f  d i p h e n y l  t h i o e t h e r  d e r i v a t i v e s  (11) 

w i t h  p o l y p h o s p h o r i c  a c i d  (PPA)  a t  t h e  1 0 0 - 1 5 0 ° C .  w e r e  c o n v e r t e d  t o  t h e  c a r b o x y l i c  

a c i d  ( I )  b y  t h e  m e t h o d  A o r  B shown i n  Scheme 1 .  

I n  t h e  m e t h o d  A ,  t h i e p i n o n e r  ( D l )  were c o n v e r t e d  t o  t h e  c o r r e s p o n d i n g  c y a n 0  c o m -  

p o u n d s  I N )  b y  t h e  r e a c t i o n  w i t h  C U C N ~ ) .  

T h e  c o m p o u n d s  ( N )  w e r e  t r e a t e d  w i t h  h y d r a l i n e  h y d r a t e ,  t h e n  w i t h  N ~ O H ~ )  t o  a f f o r d  

t h e  c o r r e s p o n d i n g  c a r b o x y l i c  a c i d  d e r i v a t i v e s  ( 1 - a - p ) .  



T a b l e  I P h v s i c a l  P r o p e r t i e s  o f  d i b e n z a l b . f l t h i e P i n  d e r i v a t i v e s  

Compd.  M e t h o d  S t a r t i n g  P r o d u c t s  M p , ' C ( R e c r y s t n . s a l v e n t )  
N o .  m a t e r i a l s ( 1 n )  

- 

I - a  A  H  9-C1 H  9-COOH 1 8 7 - 1 8 8 ( B e n z e n e )  

I - b  A  3 - H  9-C1 3 - F  9-COOH 2 0 9 - 2 1 1  ( M e O H l  

I - c  A  3 - F  9-C1 3 - D E G ~ '  9-COOH 1 2 5 - 1 2 8 i E t O H - H 2 0 )  

I - d  A  3 - F  9-C1 3 - 0 8  9-COOH 2 1 9 - 2 2 1  ( E t O H - H 2 0 )  

I - e  A  3 - F  8 - B r  3 - F  8-COOH 2 0 8 - 2 1 0 ( M e O H )  

I - f  A  3 - F  8-Br 3 - D E G ~ )  8-COOH 1 1 9 - 1 2 0 ( E t O H - H 2 0 )  

1 - g  A  4 - F  9 - C l  4 - D E G "  9-COOH 1 2 8 - 1 3 0 ( A c O E t )  

I - h  A  4 - F  9 -C1  4-OH 9-COOH 1 7 1 - 1 7 3 ( M e O H - H 2 0 )  

I-i A 2 - F  9-C1 2 - n ~ ~ ~ '  9-COOH 1 1 4 - 1 1 6 ( E t O H - p e t r o ~ e t h e r )  

I - j  A  2-OMe 9-C1 2-OMe 9-COGH 1 8 5 - 1 8 6 ( B e n z e n e - n - h e x a n e )  

I - k  A  2 - O E t  9-C1 2 - O E t  9-COOH 1 9 2 - 1  9 3 ( E t O H )  

1 - 1  B  2 - F  9-C1 2 - F  9-COOH 2 0 0 - Z O Z ( 8 e n z e n e )  

I -m B 2 - C F 3  9-C1 2 - C F 3  9-COOH 1 7 9 - 1 8 0 ( B e n z e n e - n - h e x a n e )  

I - n  ( S h e m e  2 )  Z - H E H ~ )  9-COOH 1 6 7 - 1 6 9 ( B e n z e n e )  

1 - 0  (Sheme  2 )  2 - A E H C )  9-COOH 2 2 0 - 2 2 3 ( E t O H - e t h e r )  

a ) :  HOCH2CH20CH2CH20- b ) :  HOCH2CH20- C ) :  HC1.NH2CH2CH20-  

T a b l e  11 A n t i i n f l a m m a t o r y  A c t i v i t y ( c a r r a g e e n a n  i n d u c e d  e d e m a )  

Compd.  M a x i m u m  T i m e  a f t e r  Compd. M a x i m u m  T i m e  a f t e r  
N o .  i n h i b i t i a n ( % l  d o s i n g ( h r )  NO.  i n h i b i t i o n ( % )  d o s i n g ( h r )  

I - a  9 .6  2  I-i 5 0 . 3  5  

I - b  3 7 . 7  4  I - j  3 7 . 7  3 

I-c 3 1  .7  2  I - k  2 7 . 7  3 

I - d  2 5 . 5  4  1 - 1  1 9 . 9  4  

I - e  4 1  .O 4 I - m  40 .6  2 

1 - f  2 3 . 2  6 I - n  3 5 . 4  2 

1 - 9  2 3 . 9  4 1 - 0  4 6 . 4  2 
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When 9 - c y a n o - 3 - f l u o r o d i b e n z o [ h , f ~ h i e p i n - 1 1 - 0  h y d r a z o n e  ( V )  was h e a t e d  w i t h  llaOH 

i n  d i e t h y l e n e  g l y c o l  a t  1 9 0 - 2 0 0 ° C  f o r  2  h o u r s ,  t h e  m i x t u r e  o f  t h r e e  p r o d u c t s ,  3 -  

f l u a r 0 - 1 0 , 1 1 - d i h y d r o d i b e n 2 o [ b , f l t h i e p i n - 9 - c a r b o x y l  i c  a c i d  ( I - b ,  T I % ) ,  3 - d i e t h y l e n e  

g l y c o x y - l 0 , 1 1 - d i h y d r 0 d i b e n z o [ b , f ] t h i e p i n - 9 - c b o x y l i c  a c i d  ( I - c ,  1 2 % )  a n d  10 .11-  

d i h y d r o - 3 - h y d r o x y d i h e n ~ b , f ] t h i e p i n - 9 - c b x y l i c  a c i d  ( I - d ,  5%) w e r e  o b t a i n e d  

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

m i x t u r e ) .  

The compounds  1 - 1  a n d  I - m ,  w h i c h  c o u l d  b e  n o t  o b t a i n e d  b y  t h e  m e t h o d  A ,  w e r e  s y n -  

t h e s i z e d  t h r o u g h  t h e  a n o t h e r  m e t h o d  8 .  

The t h i e p i n o n s  (111) w e r e  r e d u c e d  w i t h  NaBH4 t o  a f f o r d  h y d r o x y t h i e p i n  d e r i v a t i v e s  

( V I )  , w h i c h  w e r e  c o n v e r t e d  t o  t h e  c h l o r o t h i e p i n  d e r i v a t i v e s  ( V I I ) .  

R e d u c t i o n  o f  t h e  compounds  ( V I I ) w i t h  L i A 1 H 4  g a v e  t h e  d i h y d r o t h i e p i n  d e r i v a t i v e s ( V I I 1 ) .  

T r e a t m e n t  o f  (v ln )  w i t h  C U C N ~ )  y i e l d e d  t h e  c y a n 0  compounds  ( M )  . w h i c h  w e r e  c o n v e r t -  

ed t o  t h e  c a r b o n y l i c  a c i d  d e r i v a t i v e s  b y  h y d r o l y s i s .  

I n  v i e w  O f  t h e  e x p e r i m e n t a l  r e s u l t  t h a t  compound I-i has  s t r o n g  p h a r m a c o l o g i c a l  

a c t i v i t y ,  compounds  I - n  a n d  1 - 0  w e r e  s y n t h e s i z e d  b y  t h e  a n o t h e r  m e t h o d s  a s  shown 

i n  Scheme 2. r e s p e c t i v e l y .  

H y d r o l y s i s  o f  t h e  compound I - j  w i t h  NaOH a f f o r d e d  t h e  2 - h y d r o x y  compound ,  w h i c h  w a s  

c o n v e r t e d  t o  t h e  compound ( X ) .  

T h e  compound ( X )  o n  h e a t i n g  w i t h  1 - ( 0 - t e t r a h y d r o p y r a n y 1 ) h y d r o x y e t h y l  b r o m i d e  a n d  

NaH i n  H e x a m e t h y l p h o s p h o r a m i d e  (HMPA) a t  130°C f o r  1 9  h o u r s  g a v e  t h e  compound ( X I )  , 

w h i c h  was c o n v e r t e d  b y  h y d r o l y s i s  t o  1 0 . 1 1 - d i h y d r o - 2 - ( 8 - h y d r o x y e t h y l ) d i b e n z o [ b . f ]  

t h i e p i n - 9 - c a r b o x y l i c  a c i d  ( I - " ) .  

S i m i l a r l y ,  t h e  compound (XI ] )  w a s  o b t a i n e d  b y  t h e  r e a c t i o n  o f  t h e  compound ( X I )  w i t h  

/ - ( N - p h t h a l y 1 ) a r n i n o e t h y l  b r o m i d e .  

On r e f l u x i n g  w i t h  h y d r a r i n e  h y d r a t e  i n  EtOH f o l l o w e d  b y  h y d r o l y s i s ,  t h e  compound 

(XI ] )  g a v e  2 - ( / - a m i n o e t h y l ) h y d r o x y - l 0 , 1 1 - d i h y d r o d i b e n z o [ b , f ] t h i e p i n - 9 - c a r b o x y l i c  

a c i d  ( 1 - 0 ) .  

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

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

 inter'). 

T h e  compounds  w e r e  a d m i n i s t e r e d  o r a l l y  a s  s u s p e n s i o n  i n  O.Z%CMC t o  t h e  a n i m a l s  i n  

d o s e  o f  1 0 0  m g l k g .  

Among t h e  compounds  t e s t e d ,  t h e  a c t i v i t y  o f  I-i was t h e  s t r o n g e s t  O f  a l l .  
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I n  t h e  s e r i e s  o f  2 - s u b s t i t u t e d - l O , l l - d i h y d r o d i b e n z o [ b b f ] t h i e p i n - 9 - c a r b o x y 1 i c  a c i d  

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

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

I n  t h e  c a s e  o f  3 o r  4 - s u b s t i t u t e d  d e r i v a t i v e s ,  t h e  a n t i - i n f l a m m a t o r y  a c t i v i t y  w a s  
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