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J a p a n  

A b s t r a c t  - T h r e e  l a c t o n e s w h i c h  s h o u l d  b e  impo_rtant i n t e r m e d i a t e s  

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

have  b e e n  s y n t h e s i z e d  v i a  t h e r m o l y s i s  o f  b e n z o c y c l o b u t e n e s .  Heat-  

i n g  t h e  b e n z o c y c l o b u t e n e s  ( I ) ,  (%)  and  (@)  a f f o r d e d  t h e  c y c l i z e d  

p r o d u c t s  ( z ) ,  (kg)  and  (&%) r e s p e c t i v e l y ,  i n  r e a s o n a b l e  y i e l d s .  

An i n c r e a s i n g  number o f  t e r p e n o i d a l  l a c t o n e s  h a v e  been  i s o l a t e d  from n a t u r a l  s o u r c e s ,  

and  a  c o n s i d e r a b l e  amount of  s y n t h e t i c  e f f o r t  h a s  been  made i n  t h i s  f i e l d . '  Most 

o f  t h e  i n t e r e s t  i n  t h l s  a r e a  r e s u l t s  f rom t h e  f a c t  t h a t  many of  t h e s e  l a c t o n e s  d i s p l a y  

f u ~ i t o x i c ,  a l l e r g e n i c ,  a n t i m i t o t i c  a c t i v i t y .  Thus t h e  deve lopment  o f  a s i m p l e  syn-  

t h e t i c  r o u t e  t o  s u c h  compounds c o n t i n u e s  t o  b e  a v e r y  i m p o r t a n t  a r e a  of  r e s e a r c h .  

We w i s h  t o  r e p o r t  h e r e  t h e  f a c i l e  f o r m a t i o n ,  v i a  b e n z o c y c l o h u t e n e  t h c r r n o l y s i s ,  of 

t h r e e  t r x c y c l i c  l a c t o n e s  which a r e  e x p e c t e d  t o  be k e y  i n t e r m e d i a t e s  i n  t h e  s y n t h e s i s  

o f  t h e  a b i e t a n e  (k )  d i t e r p e n e s  and  t h e  eudesman (2 )  and  dr iman  ( 2 )  s e s q u l t e r p e n f ? ~ .  

Scheme 1 

The a c i d  c h l o r i d e s  ( $ )  and  ( 2 ) .  p r e p a r e d  f rom t h e  c o r r e s p o n d i n g  and  o x a l y l  

c h l o r i d e  i n  r e f l u x i n g  m e t h y l e n e  c h l o r i d e ,  were  t r e a t e d  w i t h  p r o p a r g y l  a l c o h o l  ( 6 )  i n  
Ir 

t h e  p r e s e n c e  of  N,N-dimetbylaminopyridine i n  m e t h y l e n e  c h l o r i d e  t o  a f f o r d  t h e  e s t e r s  

5  
(3 )4  ?nd ( Q )  r e s p e c t i v e l y ,  a s  c o l o r l e s s  o i l s  i n  q u a n t i t a t i v e  y i e l d s .  H e a t i n g  a  

t o l u e n e  s o l u t i o n  of  t h e  ester (z )  i n  a  s e a l e d  t u b e  a t  190 - 2 0 0 ' ~  f o r  40 h  a f f o r d e d  

t h e  l a c t o n e s  (2 )  i n  7 6 . 5  % y i e l d s ;  c o l o r l e s s  p r i s m s ,  mp 1 3 6  - 137OC (MeOH); 6 (CDC13) 
0 H 

2 . 4 7  (1H. d d ,  J = 1 2  and  '17 H z ,  ArCH-C-CO-), 3 . 2 7  ( l P ,  d 6 ,  J = 5  and  1 7  Hz, 
H k , ,  

A ~ H - $ - C O - ) ,  3 . 3 0  - 3 . 7 0  (3H, m, A ~ c G C = C -  and  A ~ & - C H ~ - ) ,  3 . 8 0  (3f1, s ,  OCF&), 4 . 8 8  
H - 



(ZH, s, C02Cg2-), 6.05 (lH, br s,olefinlc proton) 6.73 (lH, br s,aromatic proton), 

6.82 (IN, dd, J = 2 and 8 Hz, aromatic proton) and 7.10 (lH, d, J = 8 Hz, aromatic 

proton); vmax (CHC13) 1725 (C=O) an-'; m/e 230 (M'). The ester (8) on similar 
treatment Rave the cyclized product, ;% in 42 % yield; colorless prisms, mp 123 - 
1 2 4 ~ ~  (MeOH); 6 (CDC13) 2.33 - 3.02 (4H, m, ArCg2Cl&-), 3.80 (3P, s, 0Cg3), 4.85 

(2H, s, C02Cg2-), 6.77 (lH, dd, J = 2 and 8 Hz, aromatic proton), 7.12 (18, d, J = 

8 Ez, aromatic proton) and 7.70 (IH, d, J = 2 Hz, aromatic proton); u (CEC13) max 
+ 

1745 ( G O )  and 1655 (C=C) cm-I; m/e 216 (11 ) .  Isomerieatlon of the double bond was 

observed during the thermolysisof the benzocyclobutene and the structure of the 

product was assigned on the basis of the above spectral data. 

Scheme 2 

Finally, the benzocyclobuteno16 (AX) was esterified with vinylacetyl chlorlde (&& 
0 in the presence of N,N-dimethylaminopyr~dine in methylene chloride at 0 C to give 

the ester (&3)7 whlch on thermolysis in a sealed tube at 190 - 2 0 0 ~ ~  for 48 h furnish- 

ed the cyclized lactone (&$)  in 61 % yield; colorless needles, mp 167 - 168'~ (MeOH); 
I 

6 (CDC13) 3.88 (3H, s ,  OW3) and 5.63 (lH, d, J = 5 Hz, ArCg-0-), umax (CHC13) 1770 

(C-0) m/e 218 (M'). The stereochemlstry of the B/C ring system is tentatively 

assigned as & from the NMR spectral 

Thus thermolysis of benzocyclobutenes has been shown to provide a useful synthetic 

route to various lactone compounds which may show interesting biological activity. 

Now, the conversion of these aromatic lactones to natural products such as acrostalidic 

acid1', a- and 6-cy~locostunolide~~, iso-drimenin12 and warburganalla is under progress 

in thls laboratory. 
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