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Cycloaddition reaction of oxabenzonorbornadiene 

with 1,3-diphenylisobenzofuran gave two 1:l adducts 

accompanied with 1,4-diphenylnaphthalene. The 

structural elucidations of these adducts were 

accomplished by spectral inspections. The product 

distributions are observed to be dependent on the 

reaction temperatures. 

Oxabenzonorbornadiene (1,4-epoxy-1,4-dihydronaphthalene) (1) 

has been proved to be useful as a dienophile and a dipolarophile for 

some cyclic olefins and dipolar compounds '13 as a 4 7 ~  component,and 

for troponoide compounds as a 6v  c~mponent.~ These reactivities of 

1 are presumably due to the ring strain and to the orbital partici- - 
pation of non-bonding electrons of the oxygen atom. In this 

communication, we have characterized the products of the thermal 

cycloaddition reaction of 1 with 1.3-diphenylisobenzofuran (2) as a 



87 component.  

Reac t i on  of  1 w i t h  an equ imo la r  2 a f f o r d e d  two 1 : l  adduc t s  (A) 

( c o l o r l e s s  n e e d l e s ,  mp 216-217') and (B) ( c o l o r l e s s  p r i s m s ,  mp 

275- 276') accompanied w i t h  1 , 4 - d i p h e n y l n a p h t h a l e n e  (C) (mp 138-  

l X l O j .  The f r a g m e n t a t i o n  p a t t e r n s  of  mass s p e c t r a  o f  A and 5 
i . e  very  s i m i l a r  t o  e ach  o t h e r ;  m/e 414 (MC), 270 ( b a s e  p e a k ) .  

The y i e l d s  o f  t h e  adduc t s  under  v a r i o u s  c o n d i t i o n s  a r e  summerized 

i n  Table  1. 

S o l v e n t  Reac t i on  C o n d i t i o n s  P roduc t  D i s t r i b u t i o n  

Temp. ('C) Time(h1 ( Y i e l d ,  % )  

(A) (B) (C) 

E t h e r  0 -20  100 69 12 t r a c e  

Benzene 30-40 6  0  7 1 1 3  

Benzene 60-80 20 7 2  t r a c e  5 

The s t r u c t u r e s  o f  t t ie adduc t s  were e v e n t u a l l y  p roved  by t h e  

nmr i n s p e c t i o n s .  The spec t rum o f  major  p r o d u c t  (A) i n  C D C 1 3  

shows s i g n a l s  a t  6 2 .55  ( s ,  Z H ,  c e n t e r  b r idged-H between two d i -  

h y d r o f u r a n s ) ,  4.98 ( 5 ,  Z H ,  oxygen b r i dgehead -H) ,  and 6 . 9 - 7 . 8  (m, 
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18H, a roma t i c -H) .  On t h e  o t h e r  hand,  t h e  spec t rum of minor p roduc t  

(B) e x h i b i t s  s i g n a l s  a t  6 3.10 ( s ,  ZH, c e n t e r  b r idged- l l ) ,  4.03 ( s ,  

2 H ,  oxygen b r idged-H) ,  and 6 .8 -7 .7  (m, 18H, a romat ic-H) .  The 

absence of  v i c i n a l  coup l ings  ( J  ) f o r  t h e  adducts  (A) and (B) 
1 . 2  

i n d i c a t e d  t h a t  t h e  d i h e d r a l  ang le s  between t h e  oxygen br idgehead 

p r o t o n s  and t h e  p r o t o n s  of c e n t e r  b r i d g e  a r e  t o  be approximate ly  90'. 

Thus, [ 4  + 2 1  ( o r  [ 8 + 2 ] )  adducts  (5) and ( 6 )  were . r u l e d  ou t  f o r  

t h e  s t r u c t u r a l  p o s s i b i l i t i e s  because  o f  t h e  d i h e d r a l  ang le s  be ing  

approximate ly  40' by a  s t e r eo -mode l  i n s p e c t i o n .  B e s i d e s ,  s i g n i f i c a n t  

d i f f e r e n c e s  o f  t h e  chemica l  s h i f t s  f o r  t h e  p r o t o n s  of c e n t e r  b r i d g e  

a t  6 2.55 and 3.10 a r e  observed  i n  t h e  nmr s p e c t r a  of  (A) and (B),  

i n d i c a t i n g  c l e a r l y  t h e  a n i s o t r o p y  e f f e c t s  due t o  benzene r i n g  o r  

t o  t h e  b r i d g e d  oxygen. 5 

There fo re ,  t h e  adducts  (A) and (B) were a s s i g n e d  s t r u c t u r e s  

(3) and (41 ,  t h a t  o f  t h e r m a l l y  [ 4 + 2 1  ( o r  [8+2])  cyc loadduc t s  w i t h  

c x o - c o n f i g u r a t i o n s ,  r e s p e c t i v e l y .  h 

(4 )  (exo-endo) ( 6 )  (endo-endo) 



S u r p r i s i n g l y ,  bo th  adducts  (3)  and ( 4 )  were t h e r m a l l y  s t a b l e  

even under more d r a s t i c  c o n d i t i o n s  ( i n  ch lorobenzene  a t  160-170' 

i n  a  s e a l e d  tube)  f o r  much longe r  t i m e s ,  s u g g e s t i n g  no i n t e r c o n v e r -  

s i o n s  o f  t h e s e  adduct,s. Accordingly ,  t h e  format ion  o f  compound 

(C) cou ld  be e x p l a i n e d  by no occurrance  of  t h e  c y c l o r e v e r s i o n  

fo l lowed by dehydra t ion  of  t h e  adducts  
Dh a 

(3) and ( 4 ) .  Presumably, compound ( C )  

was produced by decomposit ion fo l lowed by 

dehydra t ion  o f  o t h e r  t h e r m a l l y  u n s t a b l e  

Ph ' isomers. 

The mass s p e c t r a  o f  t h e  adducts  (3) and ( 4 )  s u p p o r t  t h e  above 

s p e c u l a t i o n ,  s i n c e  t h e  c h a r a c t e r i s t i c  f r agmen ta t ion  of 1 , 3 - d i p h e n y l -  

i sobenzofu ran  appears  a t  m/e 270 a s  a  base  peak v i a  a f i s s i o n ,  b u t  

t h e  i sobenzofu ran  fragment a t  m/e 118 v i a  b f i s s i o n  was n o t  obse rved .  

Thus, t h e  fo rma t ions  of  t h e  thermal adducts  ( 3 )  and (4)  a r e  

presumably c o n t r o l l e d  by t h e  s t e r i c  e f f e c t s  i n  t h e  t r a n s i t i o n  s t a t e s .  
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