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Abstmct - The Fries rearrangenem of benzaates of 3-hydroxy-6,7-dimethoxy~~~maaii 

lead to intermediates suitable for [llbenropyran[3.c-bl[l~benzopY~~~ symtheses. 

The synthesis of a ll-ct~loro-6a,l2a-dehyd~od[l]benzoPy~an[3,b-b][l]benzopy~an-6, 

12-2ione is described. 

We wish to synthesise the 6a,l2a-dehydro-[llbenzopyran[3,li-b][l]benzopyran-6,12-diane skeleton by 

t h e  Fries rearrangenent of im y l  esters of 3-hydroxycounarins (1) followed by the cyclisation of 

the resulting enediones ( ? ) .  The thermal Fries rearraneement of this system has precedent in the 

transform;tian of ( 3 )  to (jl)l, but we found no examples of the photo-Fries r e i c r i o n .  These phoro- 

Fries reactions would also shed some light an the stailiry of the radical intermediate (5)2'3. 

3-Hydroxy-6,7-dimerhoxy~~~~~~ii ($1' was converted info the benzoate ( 2 )  and the o-chlorobenzonte 

(!I, by using the appropriate ilroyl chloride and pyridine, in 80% and 85% yields respectively. 

The benzoate ( Z ) ,  m.p. 215-218'~; u 1743 and 1750 cm-l; 6CDC13 + D6DMS0 3.90 and 3.92 (each 311, "lax 

51, 6.87 and 6.92 (each 111, s ) ,  7.96 - 1.60 (UH, m), 8.17 (2H, m ) ;  did not undergo rearrangement 

in the presence of a variety of Lewis acids, rather it was cleaved to the compound ( 6 )  cleznly. 

Irradiation of a 0.2% solution of (1 )  in benzenelethand (3:l) by a medium pressure Hanovia lamp 

for 19 hours however, gave two  products in 117% and 25% yields wirh respect to converted starring 

ester. 

In order to assign structures to these compa~nds ,  a study of the effect of acetylarim of ( c ) ,  
on the chemical shift of the H-9 proton was done. The compound ( 6 )  showed N.M.R. siqals at 

6CDC.3 3.88 (6H. 5 ) ,  6.75, 6.82 and 6.95 (each lH, s ,  H-8, H-5 and H-U respectively). On 

acetylation of ( 6 )  wirh Ac?O/pyridine, the product (I;) showed N.M.R. signals at 6 
CDC13 2.30( 3H3 

5 1 ,  3.87 (6H, s ) ,  6.77 (211, 5 )  and 7.23 (lH, s ,  i l -U)  revealing a significant downfield shift of 

H-LI. 

The major product of the photo-rearrangement had m.p. 192-u0 and shaved v 1665 and 1730 &l, max 

and 6CDC13 + DMSO 3.70 and 3.88 (each 3H, s),6.55 and 6.87 (each lH, s ) ,  7.27 - 7.63 (3H, m) and 

7.83 - 8.07 (2H, m).  On acefylafian of the major product wirh Ac20/HC10u, an acefare was obrzined 

in 55% yield and showed N.M.R. signals at 6CDC1 2.00, 3.70 and 3.95 (each 3H, s ) ,  6.53 and 6.93 
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(each I H ,  s l ,  7.117 - 7 .71  (3H, m) and 7.87 - 8.07 (2H, m). Thus t h e r e  was no pronounced s h i f t i n g  

of any proton on a c e r y l a t i a n  of t h e  major p m d u c r ,  so i n d i c a t i n g  that it d i d  nor have a proton 

a t t ached  t o  C - u ,  so t h i s  p ~ o d u c t  was ass igned  t h e  s t ruc ture  (91 ,  and t h e  acetate t h e  srruc- 

tu7e ( & ? I .  

The minor, uns tab le  product of t h e  piloto-rearrangement (;!) showed u 1700 ( s b )  and 1730 crn-'; 
max 

6 m,,3 3.80 and  3.90 (each 3H, s ) ,  6.113 and 7.13 (each I H ,  s ) ,  7.23 - 7.60 (3H, n )  and 7.93- 

8.20 (ZH, mi; and was the of a 1, 5 migrat ion.  Bath ( 9 )  and (!$I gave a c h i r a c t e r i s t i c  

green co lour  with  FeCl 
3  ' 

I r r a d i a t i o n  of a 0 .2% s o l u t i o n  of t h e  o-chiombenzoate  ( 8 )  i n  benzene,  by s u n l i s h r ,  f o r  one day 

y ie lded  27% of t h e  compound ( & ? I  n . p .  2711-276'~; u 1670 and 1698 cm-'; 6DMS0 3.73 and 3.87 
m x  

(each 3H, s ) ,  6.80 and 6.98 (each l H ,  51,7.22 - 7.83 (UH, m) as t h e  only s i g n i f i c a n t  product ,  with 

traces of o t h e r  u n i d e n t i f i e d  m a t e r i a l s .   he marked s i m i l a r i t i e s  of t h e  s p e ~ r m s c o p i c  p r o p e r t i e s  

of (&?I  and ( 2 )  prompted us  to a s s i g n  the s t ructure  shown. (13) gave a green colour w i t h  FeCi . 
3  

On r e f l u x i n g  a s o l u t i o n  of ( s )  in g l a c i a l  a c e t i c  ac id  corlraining B F  e t h e r a r e ,  i n  a d d i t i o n  to 

o b t a i n i n g  ( 6 )  i n  71% y i e l d ,  a new compound was formed i n  about  2% y i e l d .    his showed 

m.p. 229-231°C; v 1680 and 1713 &I; 6CDC13 3.93 (611, s ) ,  6.83 ( I l l ,  51, 7.30 - 7.87 (3H, m) 
m x  

and 8.75 ( IH,  s, H-115: i t s  molecular  ion a t  360 mass u n i t s ;  and d i d  nor give a p s i t i v e  F ~ C L  
3  

resr.  This  d a t a  must be  i n t e r p r e t e d  i n  terms of t h e  s t r u c t u r e  ( L j l )  and r ep resen ted  an ox ida t ive  

c y c l i s a f i o n  o f  an in t e rmed ia te  l i k e  (161 ,  which might be  formed from (t!).  We s u g g e s t ,  wi thout  . . 
evidence,  t h a t  r h e  mechanism f o r  t h e  format ion of (I!) was as  shown i n  scheme I .  

We are now engaged i n  conver t ing  (13)  t o  t h e  rotenanone ( 1 5 )  and i n v e s r i g a r i n g  t h e  mechanism and - - .- 
scope of t h e  o x i d a t i v e  c y c l i s a t i o n .  
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