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SYNTHETIC COMMUNICATIONS, 25(11), 1751-1760 (1995) 

A SIMPLE APPROACH TO THE S Y N T H E S I S  OF PLUOREN-9-ONES. 

* 
M . M . V .  Ramana , Prashant V. P o t n i s  

Depar tmen t  o f  C h e m i s t r y  I U n i v e r s i t y  of Bombay. 
V i d y a n J g a r i  I S a n t a c r u z  ( E a s t )  I 

Bombay 400 098 .  
I n d i a  

A b s t r a c t :  Cyclohexene-1-Carboxylic a c i d  ( I )  u n d e r a o e s  
r e a c t i o n  w i t h  v a r i o u s  a r o m a t i c  s u b s t r a t e s  ( 2 a - i )  i n  
p r e s e n c e  o f  P o l y p h o s p h o r i c  a c i d  ( P P n )  a t  1 0 0 ° c  t o  
g i v e  c i s - l r 2 1 3 1 4 r 4 a , 9 a  - h e x a h y d r o f l u o r e n - 9 - o n e s  
( 3 a - i )  i n  good  y i e l d .  D e h y d r o g e n a t i o n  of ( 3 a - i )  w i t h  
s e l e n i  um powder  a f f o r d e d  c o r r e s p o n d i n g  f l u o r e n - 9 -  
o n e s  ( 4 a - i )  i n  h i g h  y i e l d .  

----- 

Many f l u o r e n - 9 - o n e  d e r i v a t i v e s  a r e  r e p o r t e d  t o  e x h i b i t  

va r i e d  b io l o g  i ca  1 a c t  i v  i t i es . T h i s  i n c l u d e s  

a n t i v i r a l ’  I a n t i t u r n o u r  l o c a l  a n a e s t h e t i c  3 a n d  

t r y p a n o c i d a l  a c t i v i t y 4  . R e c e n t l y ,  some of t h e  

f l u o r e n - 9 - o n e  d e r i v a  t i v e . c  h a v e  a l s o  b e e n  r e p o r t e d  

a s  n a t u r a l  p r o d u c t E .  5 ~ 6 t 7 -  

A number o f  m e t h o d s  a r e  r e p o r t e d  f o r  t h e  s y n t h e s i s  

o f  f l u o r e n - 9 - o n e s .  Most of t h e s e  m e t h o d s  u t i l i s e  

f l u o r e n e 8  I b i p h e n y l - 1 - c a r b o x y l i c  a c i d  I 

benzophenone’  I f l o r a n t h e n e  8 I  c y c l o h e x e n e  loI1l I phen-  

* T o  whom c o r r e s p o n d e n c e  s h o u l d  be a d d r e s s e d .  

1751 
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1752 RAMANA AND POTNIS 

a n t h r e n e  a n d  p h e n y l p r o p i o l i c  a c i d 1 2 t 1 3  d e r i v a t i v e s  

a s  t h e  s t a r t i n g  s u b s t r a t e .  A m a j o r i t y  o f  t h e s e  

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

l i m i t e d  a c c e s s i b i l i t y  of t h e  s t a r t i n a  

s u b s t r a  te8 / 10 / 1 2  I 13 I f o r m a t i o n  of  more t h a n  o n e  

i ~ o r n e r ~ ' ~ ' ~ ~  a n d  c o m p a r a t i v e l y  low y i e l d s .  

I t  w a s  t h e r e f o r e  f e l t  d e F i r a b l e  t o  d e v e l o p  a s i m p l e  

m e t h o d o l o g y  f o r  s y n t h e s i s i n g  f l u o r e n - 9 - o n e s .  T o w a r d s  

t h i s  e n d ,  c y c l o h e x e n e - 1 -  c a r b o x y l i c  a c i d  (1) o b t a i n e d 4  

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

w i t h  v a r i o u s  a r o m a t i c  s u n s t r a t e s  ( 2 a - i )  i n  PPA a t  

1 0 0 " c  ( T s b l e  1 ) .  T h e s e  r e a c t i o n s  r e s u l t e d  i n  t h e  

f o r m a t i o n  o f  1 , 2  r 3 , 4 r 4 s  , 9 a - h e x a h y d r o  f l u o r e n - 9 - o n e s  

( 3 a - i )  a n d  h a v e  b e e n  c h a r a c t e r i s e d  on  t h e  b a s i s  o f  

t h e i r  mp o r  b p ,  a n a l y t i c a l  a n d  s p e c t r a l  d a t a .  

F o r  a l l  h e x a h y d r o f  l u o r e n - 9 - o n e s  ( 3 a - i  ) o n e  w o u l d  e x p e c t  

t h e m  t o  p o s s e s s  t h e r m o d y n a m i c a l l y  more s t a b l e  of  t h e  

two p o s s i b l e  h y d r i n d a n o n e  r i n g  j u n c t i o n s .  H o u s e  e t  

d5 , n a v e  shown t h a t  f o r  s u c h  c o m p o u n d s  isomer 

w i t h  c i a - f i l s i o n  is more s t a b l e .  T h i s  w a s  a l s o  l a t e r  

c o n f i r m e d  b y  K a i  et  a 1  l6 a n d  M e r c h a n t  e t  a l l 7  . I t  

may b e  a d d e d  t h a t  c i s - h e x a h y d r o f  l u o r e n - 9 - o n e s  

d e r i v a t i v e s  h a v e  s e r v e d  a s  i m p o r t a n t  i n t e r m e d i a t e s  

i n  s y n t h e s i s  of /3 -  n o r t e r p e n o i d s " ,  p -  n o r s t e r o i d s  18 , 

C - n o r - D - h o m o s t e r o i d s "  a n d  t h e  g i h b e r e l l i n s ? O  F u r t h e r  

c o n f i r m a t i o n  of  h e x a h y d r o f l u o r e n - 9 - o n e  f o r m a t i o n  i n  
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FLOUREN-9-ONES 1753 

t h e  a b o v e  r e a c t i o n s  was  a c h i e v e d  by  c a r r y i n g  o u t  

d e h y d r o g e n a t i o n  i n  t o  t h e i r  c o r r e s p o n d i n g  f l u o r e n - 9 -  

o n e s  ( 4 a - i )  ( T a b l e  1 ) by s e l e n i u m .  Bo th  t h e s e  

s e q u e n c e s  of r e a c t i o n s  a r e  d e p i c t e d  i n  scheme.  

The method d e s c r i b e d  i s  s i m p l e ,  s h o r t ,  c o n v e n j e n t  a n d  

y i e l d s  a r e  a l s o  r e a s o n a b l e .  

Experiment2 1 

M e l t i n g  p o i n t s  were d e t e r m i n e d  i n  open  c a p i l l a r y  

t u b e s  w i t h  a G a l l e n k a m p  m e l t i n g  p o i n t  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 .  'H-NMF s p e c t r a  were r e c o r d e d  on 

v a r i a n  EM 360 L ( 6 0  M H Z )  i n s t r u m e n t  w i t h  TMS a s  

i n t e r n a l  s t a n d a r d .  IR s p e c t r a  were r e c o r d e d  o n  

Shimadzu U V - v i s i b l e  s p e c t r o p h o t o m e t e r  UV-2100 u s i n g  

MeOH a s  s o l v e n t  X m c x  i n  nm ( l o g  ) .  Mess s p e c t r a  

were r e c o r d e d  o n  k r a t o s  MS-80 s p e c t r a p e t e r .  

R e s c t i o n  of Cyclohexene-3-carboxylic a c i d  ( 1 )  w i t h  

v a r i o u s  aromat ic  s u b s t  rates ( z a - i ) ,  Genera 1 

p r o c e d u r e .  : 

Cyclohexene-1-Carboxylic A c i d  ( 1 . 2 6  9 , 0.01 mol) was 

r e a c t e d  w i t h  v a r i o u s  a r o m a t i c  s u b s t r a t e s  ( 2 a - i )  

( 0 . 0 0 5  1.01) i n  PPfl ( 0 . 0 1  mol )  a t  100°c w i t h  

j n t e r m i t t e n t  s h a k i n g  f o r  a s u i t ~ h l e  p e r i o d  ( T a b l e -  

1) .  I t  was t h e n  p o u r e d  i n t o  i c e  a n d  e x t r a c t e d  w i t h  
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FLOUREN-9-ONES 1755 
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FLOUREN-9-ONES 

Scheme 

1757 

1 2 a - i  3a - i  

Se, 2 5 0 ° C  

73.80% 

4a - i  

2 -  4 R' R 2  R3 R 4  

a H H H H 

b H c H3 CH3 H 

C H H C l  H 

d Ct H H Cl 

e H H N (CH3)z H 

f H H OCH3 H 

g OCH3 H OCH3 H 

h H OCH3 OCH3 H 

i OCH3 H H OCH3 

c h l o r o f o r m .  The  combined  c h l o r o f o r m  e x t r a c t s  were 

washed  w i t h  NaHC03 s o l u t i o n  ( l o % ) ,  w a t e r  a n d  d r i e d  

(Na2S04). The s c l v e n t  was e v a p o r a t e d  e n d  t h e  r e s i d u e  

was c h r o m a t o g r a p h e d  on 2 s i l i c z - g e l  column ( 5 0 9 )  u s i n g  

t h e  e l u e n t s  m e n t i o n e d  i n  T a b l e  1 t o  get t h e  p u r e  

p r o d u c t s  (3a-i) . 
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1758 RAMANA AND POTNIS 

Fluoren-9-ones (4a-i) , Genera 1 procedure. 

C i s - l , 2 , 3 , 4 , A a  , 9 a  - h e x a h y d r o f l u o r e n - 9 - o n e s  ( 3 a - i )  

( O . C O 5 m o l  ) w a s  f u s e d  w i t h  s e l e n i u m  powder ( l g )  ( T a b l e ,  

I ) .  T h e  f u s e d  mass  was e x t r a c t e d  w i t h  c h l o r o f o r m .  

T h e  c o m b i n e d  e x t r a c t s  were w a s h e d  w i t h  w s t e r  a n d  d r i e d  

( N a 2 S 0 4 ) .  T h e  s o l v e n t  W B S  e v a p o r a t e d  a n d  t h e  r e s i d u e  

w a s  c h r o n a t o g r ? p h e d  o n  J s i l i c a - g e l  c o l u m n  ( 5 0 9 )  u s i n g  

t h e  e l u e n t s  m e n t i o n e d  i n  T a b l e  1 t o  a e t  t h e  p u r e  

p r o d u c t s  (4a-i  1. 
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