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ORGANIC PREPARATIONS AND PROCEDURES INT. 7(2), 75-78 (1975) 

A FACILE ROUTE TO 

BENZO[~]BICYCLO[3.2.2]NONENE DERIVATIVES 

Ileana Dragutan and Ecaterina Cioranescu* 

Organic Chemistry Research Center, 
Spl. Indepententei 202-By Bucharest 15, ROMANIA 

The benzo[blbicylco[3.2.2]nonene - system (111) has not 

been.studied extensively. Derivatives of this type (contain- 

ing many substitutents) have been prepared by the Diels-Alder 

reaction' and by more complex reaction sequences.* 

[&]bicyclo[3.2.2]nonene-4-y1 acetate was formed in 24% yield 

during the acetolysis of 7-(~-tosyloxyethyl)-benzo[~]cyclo- 

hepta-lY3-diene. To our knowledge, besides this acetate and 

the corresponding alcohol and ketone (11) prepared from it , 
no other simple benzo[b]bicyclo[3.2.2]nonene derivatives have 

yet been described. 

The benzo- 

3 

We now report a convenient synthesis of the benzo[b]- 

bicyclo[3.2.2]nonene-4-one (11) by cyclization of 4-phenyl- 

- trans-I - c is-I XI 111 
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I. DRAGUTAN AND E. CIORANESCU 

cyclohexanecarboxylic acid (I) in the presence of polyphos- 

phoric acid (PPA). 

Evidently, only cis-4-phenylcyclohexanecarboxylic acid 

could be cyclized to the ketone 11. The synthesis of - cis-I 

is tedious4 but it was pointed 

ment (cone. HC1, 185')  of trans-I (more easily available) 

afforded the cis-isomer in 10% yield. On this basis, we felt 

that the polyphosphoric acid (PPA) could simultaneously be 

used as an isomerization catalyst and as a cyclization agent. 

that vigorous acid treat- 

The trans-4-phenylcyclohexanecarboxylic acid (trans-I) 

was prepared essentially by the Nenitzescu procedure6 but the 

methyl 4-phenylcyclohexyl ketone was purified through the semi- 

carbazone' and then oxidized8 to trans-1.' 

trans-I gave I1 in 66% yield, because the subsequent cycli- 

zation of &-I continually shifted the equilibrium between 

the two isomeric acids towards the unstable cis form; if crude 
trans-I was used, the yield dropped to 60-62%.  Wolff-Kishner 

reduction of ketone I1 afforded hydrocarbon 111. The corres- 

ponding alcohol and acetate3 could be readily synthesized from 

the ketone IIby conventional methods. 

PPA treatment of 

EXPERIMENTAL" 

Benzo[~lbicyclo[3.2.2]nonen-4-one (11). A mixture of trans- 

4-phenylcyclohexanecarboxylic acid (3 g; 14.7 mmol) and PPA 

(prepared from 87 g of P205 and 60 ml of 89% H3P04, stirred 

at 100' for 1.5 hr) was heated with stirring at 130" for 3.5 

hrs. The mixture was then poured into 100 ml ice-water and 

allowed to stand overnight. Af,ter extraction with 100 ml of 

ether and removal of the acidic material by washing with 5% 
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BENZO[b]BIC YCLO[ 3.2.21 NONENE DERIVATIVES 

N a O H ,  t h e  s o l u t i o n  was d r i e d  and  e v a p o r a t e d  t o  y i e l d  1 . 8  g 

( 6 6 % )  o f  a y e l l o w  o i l .  P u r i f i c a t i o n  by ch romatography  ( 3 0  g 

n e u t r a l  a l u m i n a ,  e l u e n t  a m i x t u r e  of 95% p e t r o l e u m  e t h e r  a n d  

E t 2 0 )  a f f o r d e d  1 . 6 5  ( 9 1 % )  I1 as  a c o l o r l e s s  l i q u i d .  I R  ( C C 1 4 ;  

em ) :  1680  ( v s ) ,  2888 ( s ) ,  2961  ( v s ) ,  3040 ( w ) ,  3089 ( w ) .  

NMR (CC14; 6 ) :  1 . 0 - 2 . 2 5  (8H,  m y  H 6 - H g ) ,  2 . 9 1  ( l H ,  m, H1), 3 .18  

( 1 H ,  m, H 5 ) ,  7 . 1 - 7 . 5 5  ( 3 H y  m y  H l i , 5 1 , 6 1  1, 7 . 9 - 8 . 1  ( l H ,  m, H 4 i ) .  

I n  t h e  NMR s p e c t r u m  of t h e  complex E u ( D P M ) ~  - 11 ( m o l a r  r a t i o  

0 . 2 8 1 ) ,  H as  w e l l  a s  t h e  a r o m a t i c  p r o t o n  H g i v e  r i s e  t o  

d i s t i n c t  s i g n a l s .  

-1 

9 5 '  

Oxim'e, mp. 200-202O ( M e O H ) .  Anal. C a l c d  f o r  C13H15NO: C ,  

7 7 . 5 7 ;  H ,  7 . 5 1 ;  N ,  6 . 9 6 .  Found:  C ,  7 7 . 1 9 ;  H,  7 . 5 9 ;  N ,  6 - 9 0 .  

C a l c d  

C ,  62 

3 8 4 . 9  

Benzo 

2,4-Dinitrophenylhydrazong, mp. 223-225O ( d i o x a n e - H 2 0 ) .  Anal. 
f o r  ClgH18N404:  C ,  62 .28 ;  H ,  4 .95 ;  N ,  1 5 . 2 9 .  Found: 

4 1 ;  H ,  5 . 0 5 ;  N ,  1 5 . 1 0 .  UV-VIS ( C H C 1 3 ,  Xmax nm, l o g  E ) :  

( 4 . 4 1 ) .  

- b ] b i c y c l o [ 3 . 2 . 2 ] n o n e n e  (111). Ketone I1 ( 0 . 3  g; 1.61 

mmol),  KOH ( 1 . 8  g ;  32 .2  mmol),  85% h y d r a z i n e  ( 3 . 6  ml; 5 4  mmol) 

and  d i e t h y l e n e  g l y c o l  ( 1 8 . 1  ml )  were r e f l u x e d  f o r  2 h r s .  The 

c o n d e m e r  was t h e n  set  f o r  d i s t i l l a t i o n  and t h e  t e m p e r a t u r e  

r a i s e d  t o  200°; water was d i s t i l l e d ,  c a r r y i n g  some o r g a n i c  

p r o d u c t .  The m i x t u r e  was h e a t e d  a t  200' f o r  a f u r t h e r  3 h r s ,  

t h e n  p o u r e d  i n t o  15 ml d i l .  H C 1 .  The d i s t i l l a t e  was a d d e d  a n d  

t h e  m i x t u r e  e x t r a c t e d  w i t h  e t h e r  ( 5 0  m l ) .  The e t h e r e a l  ex- 

t r a c t  was washed w i t h  water ,  d r i e d  (MgS04) and  e v a p o r a t e d  t o  

g i v e  a c o l o r l e s s  oil ( 0 . 2  g;  7 2 % ) .  p u r i f i c a t i o n  ( 7  g a l u m i n a ,  

e l u e n t  n - p e n t a n e )  y i e l d e d  0 . 1 5  g ( 5 4 % )  o f  111. 
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