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A number of methods f o r  t h e  s y n t h e s i s  of d ibenzoba r re l ene  (1, 

dibenzobicyc lo [2.2.2] oc t a t r i e n e )  have appeared r e c e n t  1 y.' A 1  though the  

r e a c t i o n  o f  phenylv inyl  s u l f o x i d e s  and s u l f o n e s  wi th  an thracene  p rov ides  

h ighe r  y i e l d s  than  e a r l i e r  rou tes , '  mod i f i ca t ions  of t h i s  procedure have 

been pursued t o  avoid " t ed ious  handl ing  of massive q u a n t i t i e s  of t o x i c  

m e t a l l i c  mercury" necessa ry  f o r  l a r g e r  s c a l e  r eac t ions . "  I n  any e v e n t ,  

t h e s e  methods r e p o r t  t he  p roduc t ion  of 198 m g . l b  225 m g l C  and 510 mgld of 

t h e  d e s i r e d  p roduc t ,  and u s u a l l y  involve  hea t ing  f o r  an extended p e r i o d ,  

sometimes i n  a s e a l e d  tube .  Here in  we r e p o r t  a method by  which up t o  40 g 

of  1 can be produced from r e a d i l y  a v a i l a b l e  s t a r t i n g  m a t e r i a l s  i n  l e s s  than  

s i x  hours .  A convenient  sou rce  of d ibenzobar re lene  i s  even more 

s i g n i f i c a n t  in terms of i t s  e a s y  convers ion  t o  o t h e r  C16H12 hydrocarbons.  5 

The r e a c t i o n  of benzyne w i t h  naphtha lene  t o  produce 1 was f i r s t  

r epor t ed  by M i l l e r  and S t i l e s 3  who used the  z w i t t e r i o n ,  benzenediazonium-2- 

1 

ca rboxy la t e ,  t o  gene ra t e  benzyne. The procedure h e r e i n  i s  s i m i l a r  except  

t h e  non-explosive ( s e e  Experimental  S e c t i o n )  benzenediazonium-2-carboxylate 

hydrochlor ide  s a l t  i s  used accord ing  t o  procedures  developed by Logul lo  and 

Priedman4 f o r  t h e  p r e p a r a t i o n  o f  t r i p t y c e n e s .  Th i s  procedure4c o f f e r s  
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s e v e r a l  advantages :  a )  t h e  hydrochlor ide  s a l t  i s  n o t  o n l y  non-explosive 

b u t  appears  t o  g ive  b e t t e r  y i e l d s  (20% vs  7%): b )  excess  naphtha lene  i s  

e a s i l y  removed by  steam d i s t i l l a t i o n  and c )  t h e  d ibenzoba r re l ene  i s  

conven ien t ly  i s o l a t e d  by  c o - d i s t i l l a t i o n  wi th  e thy lene  g l y c o l .  For  t h e s e  

r easons ,  i t  i s  n o t  d i f f i c u l t  t o  run  t h i s  r e a c t i o n  on a molar s c a l e  i n  which 

case  up t o  40 g of 2 can be i s o l a t e d .  

NOTB. The procedure h e r e i n  involves  t h e  i s o l a t i o n  of benzenediazon'um 2 
c a r b o x y l a t e  hydrochlor ide  accord ing  t o  t h e  method of S t i l e s  e t  a l . , '  w i t h  
subsequent mod i f i ca t ion  f o r  t h e  g e n e r a t i o n  of benzyne by  the  method of 
Logullo and F r i e d ~ n a n . ~  Although t h e  former workers i n d i c a t e d  b o t h  benzene- 
diazonium-2-carboxylate and i t s  EC1 s a l t  t o  be  exp los ive ,  t h i s  i s s u e  was 
addressed  i n  more d e t a i l  b y  Logullo who found o n l y  t h e  z w i t t e r i o n  t o  be 
exp los ive .  Logullo r e p o r t s  t h a t  ' the  hydrochlor ide  s a l t  i s  n o t  shock 
s e n s i t i v e ,  b u t  f l a s  e s  on i g n i t i o n ,  and t h a t  30 g of t h i s  s a l t  was i g n i t e d  
wi thout  explos ion . '  $a 

We have a l s o  found the  hydrochlor ide  s a l t  t o  be non-explosive and have 
no t  encountered  any d i f f i c u l t i e s .  Nonetheless the following precautions 
were always taken. A f t e r  t he  s a l t  i s  added t o  the  so lven t /naph tha lene  
mixture  a t  ambient tempera ture ,  uniform s t i r r i n g  ( b u t  no t  h e a t i n g )  i s  
ach ieved .  Propylene oxide i s  t hen  added and t h e  mixture  i s  s lowly  hea ted  
t o  r e f l u x  i n  o r d e r  t o  avoid t h e  p o s s i b i l i t y  of shot spo t s " ,  and slow, 
uniform hea t ing  i s  begun o n l y  a f t e r  a l l  m a t e r i a l s  have been added and a r e  
be ing  e f f i c i e n t l y  s t i r r e d .  Fur thermore ,  hea t ing  i s  cont inued  u n t i l  
c e s s a t i o n  of gas e v o l u t i o n  r e s u l t i n g  i n  a c l e a r ,  brown s o l u t i o n  ( i .  e . ,  do 
no t  i n t e r r u p t  hea t ing  and f i l t e r  suspended p a r t i c l e s ) .  

Dibenzobicyclo~2.2.2loctatriene (I).- Benzenediazonium-2-carboxylate hydro- 

c h l o r i d e  was prepared  by  adding conc. HC1 (100 m l )  t o  a s t i r r e d  s o l u t i o n  of 

a n t h r a n i l i c  a c i d  (136 g ,  1 mole) i n  a b s o l u t e  e thano l  (1500 m l )  con ta ined  i n  

a 4 l i t e r  b reake r .  Isoamyl n i t r i t e  (250 ml) was then  added t o  the  cooled  

s o l u t i o n  (-- 10'. i c e  b a t h ) ,  and s t i r r i n g  was cont inued  f o r  30 minutes .  

Anhydrous e t h e r  (1200 m l )  was then  added t o  p r e c i p i t a t e  t he  s a l t  which i s  

c o l l e c t e d ,  washed wi th  e t h e r  and b r i e f l y  d r i e d  on the  f i l t e r .  Th i s  s a l t  

was t h e n  added t o  2.5 1. of  1 ,2-d ich loroe thane  i n  a 5 1. round-bottomed 

f l a s k  con ta in ing  the  naphtha lene  (450 g ,  3 .5  e q ) .  S t i r r i n g ,  b u t  no t  

h e a t i n g .  was begun and 125 m l  propylene oxide  was added. The r e a c t i o n  

mixture  was then  hea ted  s lowly  t o  r e f l u x ,  du r ing  which time gas  was 
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evolved. The reaction was over when gas evolution stopped, and a clear, 

dark brown solution resulted. Most of the 1.2-dichloroethane was removed 

by rotary evaporation, and the solution was then washed with dilute sodium 

hydroxide and steam distilled to remove the excess naphthalene.6 Water was 

decanted from the dark residue, and ethylene glycol ( -  1.5 1.) added. 

After being made just alkaline by the addition of potassium hydroxide 

pellets, the mixture was distilled and the ethylene glycol/dibenzobarrelene 

azeotrope was collected above 185O (principally at 196'). After 

distillation was complete (determined by adding a little water to a sample 

of distillate), the solution was diluted with water (- 800 ml), and the 

milky suspension was allowed to stand several hours until crystallization 

was complete. The solid was collected, washed with water, and air dried to 

give 40 g dibenzobarrelene (20% yield), mp. 115-117', lit.' 118.5-119'. 

Further purification. if necessary, was accomplished by 

from ethanol. NMR (CC14): 6 7.08 (m, aryl + vin! 

bridgehead). 
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6 .  Th i s  r e q u i r e s  a reasonable  amount of time depending on equipment. 

Usual techniques  f o r  t h e  steam d i s t i l l a t i o n  of a s o l i d  must be 

employed. We have found steam d i s t i l l a t i o n  through a s h o r t  a i r  

condenser i n t o  a 3-neck f l a s k  immersed i n  an i c e  b a t h  and f i t t e d  wi th  

an u p r i g h t  condenser t o  be q u i t e  s a t i s f a c t o r y .  

1 I6 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
1
8
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


