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D i b e n z o t r o p o n e  o x i d e  ( 1 )  r e a r r a n g e s  t o  d i h y d r o -  

p h e n a n t h r e n e  d e r i v a t i v e  (4) i n  r e a c t i o n  c a t a l y z e d  

b y  a  base ,  w h i l e  1 g i v e s  m e t h y l p h e n a n t h r o l  ( 5 )  by 

t h e r m a l  r e a c t i o n .  M e c h a n i s t i c  p a t h s  o f  t h e s e  

r e a c t i o n s  a r e  d i s c u s s e d .  

B a s e - c a t a l y z e d  r e a r r a n g e m e n t s  o f  t r o p o n o i d  t o  b e n z e n o i d  com- 

bounds have  been  s t u d i e d  e x t e n s i v e l y . '  We now w i s h  t o  r e p o r t  

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

I n  t h e  c o u r s e  o f  s t u d i e s  o f  t h e  t r o p o n e  o x i d e , 3  we p r e p a r e d  

d i b e n z o -  a n d . b e n z o t r o p o n e  o x i d e s  (1 ,  mp 13Z°C; 2, mp 124.5'C; 

3, mp 1 2 2 . 5 ' ~ ) , ~  among w h i c h  d i b e n z o t r o p o n e  o x i d e  ( 1 ) ,  i n  c o n -  - 

t r a s t  t o  2 and  3, e x h i b i t e d  i n t e r e s t i n g  c h e m i c a l  r e a c t i v i t i e s .  

When d i b e n z o t r o p o n e  o x i d e  ( 1 )  was h e a t e d  w i t h  s o d i u m  h y d r o x -  



i d e  i n  aqueous e t h a n o l  u n d e r  r e f l u x  f o r  24 h o u r s ,  a n  a c i d i c  

compound (4 ) ,  mp 14Z°C ( d e c . )  was formed i n  55% y i e l d .  The 

s t r u c t u r e  o f  4  was a s s i g n e d  on t h e  b a s i s  o f  t h e  f o l l o w i n g  spec -  

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

4, A n a l .  Found: C, 75.72; H, 5.53%; v ( K B r )  3400, 1720,  1220, - 

and  1120 cm- l ;  6 ( a c e t o n e - d 6 )  1.23 (3H, d, J = 7.0 H z ) ,  3.43 

( l H ,  q, J = 7.0 Hz) ,  6.53 (OH), and 7.23 - 8.03 (8H, m); m/e 

254 (M+) ,  192, and 165.  The compound 4, upon h e a t i n g  a t  160°C, 

a f f o r d e d  m e t h y l p h e n a n t h r e n e  ( z ) , ~  mp 89.5'C [ 6  (CDC13) 2.80 (3H, 

s )  and 7.5 - 8.9 (9H, m); m/e 192  (M') and  1651  i n  84% y i e l d .  

The r e a r r a n g e m e n t  o f  1 t o  4 may be a c c o u n t e d  f o r  by  a  mecha- 

n i s t i c  p a t h  shown b y  Scheme 1 .  The base a b s t r a c t s  a  p r o t o n  f rom 

t h e  a - p o s i t i o n  o f  t h e  k e t o n e  o f  1 t o  g i v e  a  c a r b a n i o n  (7) i s o -  

m e r i z i n g  t o  d i b e n z o t r o p o l o n a t e  a n i o n  ( g ) ,  f r o m  w h i c h  4 may a r i s e  

by  t h e  b e n z i l i c  a c i d  o r  t h e  F a v o r s k i  r e a r r a n g e m e n t  v i a  9 o r  10 
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r e s p e c t i v e l y .  The f o r m a t i o n  o f  a  c a r b a n i o n  a t  t h e  a - p o s i t i o n  o f  

a,0-epoxy k e t o n e s  u n d e r  t h e  a c t i o n  o f  t h e  base and t h e  subse-  

q u e n t  f o r m a t i o n  o f  a - d i k e t o n e s  a r e  known. 5  

On t h e  o t h e r  hand, when d i b e n z o t r o p o n e  o x i d e  (1) was h e a t e d  

a t  220°C, m e t h y l p h e n a n t h r o l  ( 6 ) 3 ' 6  (mp 126°C) [ a c e t a t e ,  mp 

148'C; A n a l .  Found: C,  81.55; H ,  5.60%; v ( K B r )  1740 cm- l ;  6 

(CDC13) 2.43 (3H, s ) ,  2.47 (3H, s ) ,  8.07 (6H, m), and  8 .40  - 

8.67 (2H, m)]  was f o r m e d  i n  q u a n t i t a t i v e  y i e l d  b y  t h e  l o s s  o f  

a  C O  m o i e t y .  

I n  t h e  t h e r m a l  r e a c t i o n  m e t h y l p h e n a n t h r o l  (6) may a r i s e  v i a  

k e t o - a l d e h y d e  (11) w h i c h  i s  d e r i v e d  f r o m  1 by  t h e  c l e a v a g e  of  

t h e  o x i d e  C-0 bond  f o l l o w e d  b y  t h e  1,2 s h i f t  o f  t h e  c a r b o n  as  

shown b y  Scheme 2. 

Scheme 1  
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