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Abstract - The reaction of N - ( 1 - p h e n y l p r o p i o n y 1 ) - N - p h e n y l h y d r o x y l a m i n  2 

with t r i f l u o r o m e t h a n e s u l p h o n i c  acid at 80°C gives the 1-phenyl-1,2,3,4- 

t e t r a h y d r o q u i n o l i n - 2 - o n e  2. For this compound a 5,6,7,8-tetrahydro-di- 

benz[b,dlazocin-6-one 1 has bean previously reported. Spectroscopic evi- 

dences support the proposed structure. 

Our interest in the structure-biological activity relationship of heterocyclic 

seven- and eight-membered ring compounds containing attracted our 

attention on the synthesis of azocine derivatives. 

The synthesis of 5,6,7,8-tetrahydrodibenz[b,dlazocin-6-one 1 by a simple ring 

closure of N - ( 1 - p h e n y l p r o p i o n y 1 ) - N - p h e n y l h y d r o x y l a m i n  2 catalyzed by 
5 

t r i f l u o r o m e t h a n e s u l p h o n i c  acid (TFSA) has been reported a few years ago . However 

in our hands the reaction of 2 with TFSA gave as main reaction product a compound 

whose physical characteristics ware those previously reported, but whose ir and nmr 

spectral parameters arised severe doubts on the correctness of the proposed eight- 

membered ring structure. 



The r e a c t i o n  o f  2 w i t h  TFSA was c a r r i e d  o u t  a s  r e p o r t e d 5  b y  d i s s o i v i n g  t h e  amide  

i n t o  t h e  a c i d  and  r a i s i n g  t h e  t e m p e r a t u r e  t o  80°C f o r  4  h. The r e a c t i o n  m i x t u r e ,  

d i l u t e d  w i t h  d i c h l o r o m e t h a n e ,  was n e u t r a l i z e d  w i t h  aqueous s o d i u m  c a r b o n a t e ,  and  

s e p a r a t e d  by co lumn c h r o m a t o g r a p h y  ( S i 0 2 ,  e l u a n t  l i g h t  p e t r o l e u m -  d i e t h y l  e t h e r  2 -8  

v . v . ) .  We o b t a i n e d  a  compound ( 5 5 %  y i e l d )  w i t h  a  m e l t i n g  p o i n t  o f  121-122°C t h a t  we 

b e l i e v e  i s  t h e  1-phenyl-1,2,3,4-tetrahydroquinolin-2-one 2. 

Compound 2 has a  c o r r e c t  m o l e c u l a r  i o n  (m/e = 2 2 3 )  i n  mass s p e c t r o m e t r y  and  shows a  

200 MHz s p e c t r u m  i n  * - t e t r a c h l o r o e t h a n e - d 2  s o l u t i o n  c o n s i s t i n g  o f  t w o  m u l t i p l e t s  

c e n t e r e d  a t  2 .85(2H)  and  3 .06(2H)  ppm and  f o u r  m u l t i p l e t s  i n  t h e  a r o m a t i c  r e g i o n  

c e n t e r e d  a t  6 .35(1H),  7 .04(2H) ,  7 .24(3H) ,  and  7.50(3H) ppm. I n  o r d e r  t o  d e t e c t  t h e  

p resence  o f  an a m i d i c  p r o t o n ,  t h e  s p e c t r u m  o f  2 was r e c o r d e d  a t  d i f f e r e n t  

c o n c e n t r a t i o n s  and  i n  a  d i f f e r e n t  s o l v e n t  (CDC1 ) a l s o  b y  a d d i n g  D20. I n  any e v e n t  
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no s i g n i f i c a t i v e  s p e c t r a l  changes  were o b s e r v e d .  M o r e o v e r  no e v i d e n c e  f o r  t h e  

p resence  o f  N-H s t r e t c h i n g  band  was f o u n d  i n  t h e  i r  s p e c t r u m  o f  2 w h i c h  i n  t u r n  

1 showed a n  i n t e n s e  C=O a b s o r b a n c e  a t  1680  cm-. 

Compound 2 has  been  s y n t h e s i z e d  b y  a  c o m p l e t e l y  d i f f e r e n t  r o u t e 6  a n d  showed t h e  

same p h y s i c a l  and  s p e c t r o s c o p i c  c h a r a c t e r i s t i c s  o f  t h e  p r o d u c t  o b t a i n e d  i n  t h e  a c i d  

c a t a l y z e d  r e a r r a n g e m e n t  o f  2. 

We a l s o  c a r e f u l l y  s e a r c h e d  f o r  t h e  p r e s e n c e  o f  1 i n  t h e  m i n o r  components o f  t h e  

r e a c t i o n  m i x t u r e  o f  t h e  a c i d  t r e a t m e n t  o f  2. Two o t h e r  p r o d u c t s  ( b o t h  l e s s  t h a n  5% 

y i e l d )  were  i s o l a t e d  b y  c h r o m a t o g r a p h y .  They have ,  i n  i r  s p e c t r a ,  an i n t e n s e  band  

a t  3325 and 3310  c m - l  r e s p e c t i v e l y ,  p r o b a b l y  due t o  an N-H s t r e t c h i n g ,  b u t  t h e  

r a t i o  o f  t h e  i n t e g r a t e d  a r e a s  o f  t h e  a l i p h a t i c  and  a r o m a t i c  p r o t o n s  i n  t h e  nmr 

7 s p e c t r a  do  n o t  c o r r e s p o n d  t o  t h e  4:8 r a t i o  r e q u e s t e d  b y  compound 1. 

The f o r m a t i o n  o f  2 f r o m  t h e  p r o t o n a t e d  h y o r o x y l a m i n e  y i s  s t r a i g h t f o r w a r d  s i n c e  i t  

i s  a  s i m p l e  i n t r a m o l e c u l a r  e l e c t r o p h i l i c  s u b s t i t u t i o n  on t h e  a r y l - a l k y l  r e s i d u e  b y  

t h e  e l e c t r o p h i l i c  n i t r o g e n  o f  (Scheme).  P h e n y l  c o u p l i n g  i s  o f t e n  o b s e r v e d  i n  

r e l a t e d  sys tems 8 -10  
a n d  e v e n  i n  t h e  v e r y  s i m i l a r  h y d r o x y l a m i n e  5 w h i c h  g i v e s  6 upon 

5  r e a c t i o n  w i t h  TFSR . T h i s  i n d i c a t e s  a  s i g n i f i c a t i v e  d e l o c a l i z a t i o n  o f  t h e  p o s i t i v e  

charge  i n  t h e  p h e n y l  r i n g  l i n k e d  t o  t h e  n i t r o g e n  atom. 
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Scheme 

However i n  t h e  s y s t e m  a t  hands  t h e  r e a c t i o n  seems c o n t r o l l e d  b y  s t r u c t u r a l  a n d  

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

e i g h t - m e m b e r e d  r i n g  h e t e r o c y c l e .  
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