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Abstract:  A genepa l  approach t o  t h e  syn theses  o f  Sa,lla-Dehydro-[l]benzopy11aa[4,3-Cl 

[ l l b e n z o p y r a n 5 - a n e s  by t h e  C la i sen  rearrangement  of 3-bromo-li-Arylonymethyl- 

coumarins i s  o u t l i n e d .  The p o s s i b l e  uses o f  t h e s e  5a-lla-Dehydro-[llbenzopyran 

[.1,3-C]I1]benzopyran-5-ones i n  t h e  syntheses o f  i s o f l a v a n o i d s  and r o t e n a i d s  are 

d i s c u s s e d .  

4-Merhylcoumarini are r e a d i l y  a v a i l a b l e  i n  high y i e l d s  by t h e  Pechrnann r e a c t i o n s  of phenols w i t h  

1 
e t h y l  acetoacetate, under  t h e  i n f l u e n c e  of v a r i o u s  c a t a l y s t s  . we have sought  t o  use t h e s e  s imple  

coumarins as  i n t e r m e d i a t e s  i n  t h e  syn theses  o f  i s o f l a v a n o i d s  and t h e  c l o s e l y  r e l a t e d  r o t e n a i d  

molecu le s ,  and now wish to present  one o f  o u r  approaches t o  rhe  i s o f l z u a n o i d / r o t e n a i d  s k e l e t o n  

v i a  t h e  5a,lla-dehydro-[1lbenzopyran[Li,3-Cl[1lbenzapyran-5-one s k e l e t o n  ( 5 ) .  

4 - m e r h y l - 7 - m e i h o x y c o u ~ ~ i i ( ~ )  was conver ted q u a n t i t a t i v e l y  inro t h e  3-bromo-coumarin ( 2 )  by 

t r ea tmen t  wirh  Br2 i n  CHC13, i n  t h e  p re sence  of anhydrous K CO ro remove t h e  H!dr formed. (2) was 2 3  

t h e n  converted i n r o  t h e  3-bromo-~-brornornerhyI-7-meThhhy~~~mamain(,3 by N-bramosuccinimide i n  CCI 
4  

on exposure to h i g h  i n t e n s i t y  v i s i b l e  l i g h t ,  i n  98% y i e l d .  ( 3 ) ,  m.p. 182-184' showed v 1724, m a  

1621 and 1601 6CDC13 + DMSO 3.90 (3H, s ) ,  4.76 (ZH, s ,  -CH -Br), 6.87 and 6 .93  ( each  l H ,  2 

H-8 and H-6 r e s p e c t i v e l y )  and 7.72 ( l H ,  d ,  J  : 8 .5  Hz, *5) .  The dibromide ( 3 )  was t r e a t e d  wi th  

t h e  sodium s a l t  of t h e  model phenol ,  1-naphthol ,  i n  benzene,  c o n d i t i o n s  conducive t o  t h e  C-alkyla- 

t i o n  of pheno l s2 ,  i n  t h e  hope of p repa r ing  t h e  compound ()?I which could then  be cyc l i sed  to  t h e  

r o t e n a i d  ( 2 ) .  We d i d  not i s o l a t e  from our  r e a c t i o n  any m a t e r i a l  co r r e spond ing  t o  (5 "or (51, bu t  

ob ta ined  t h e  e t h e r  ( 5 )  i n  23% y i e l d ,  a long  wirh  some, as y e t ,  u n i d e n t i f i e d  m a t e r i a l s .  The phase 

t r an s f e r  r e a c t i o n 3  of the benzene s o l u t i o n  of t h e  dibromide ( 2 )  wirh  aqueous sodium 1-napthoxide,  

catalysed by tetra-n-bufylammonium i o d i d e ,  y i e l d e d  the same r e a c t i o n  p r o d u c t s  b u t  w i th  an im- 

pravernenr i n  t h e  y i e l d  o f  (6) t o  53%. 

(21, m.p. 171-173', vmax 1731, 1625 and 1604 cm-l; bCDC13 3.83 (3H, s ) ,  5.53(2H, s, -W2-0-Ar), 

6.67 t o  8.20 (10H, m, a romar i c  p ro tons )  was r ea r r anged  i n t o  t h e  ( 7 )  i n  48% y i e l d  by 

r e f l u x i n g  i t s  s o l u t i o n  i n  d i e t h y l a m i l i n e  f o r  30 minutes .  ( L )  m.p.  212-215O, v 1724 and 1620 
max 

-1 
cm , 6CDC1q 3.80 (3H, s ) ,  5.30 (211, s), 5.78 (2H, m ,  H-1 and H-31, 7.17 t o  7.87 (5H, m ) ,  8.12 



(10) R =  CH 

( 5 )  (21, R = halogen - or H 

c 1-1, 

* 
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( l t i ,  m ,  HB) and 8.52 ( IH ,  d ,  J = 8.5 Hz, !IA) was no doubt formed as shown i n  scheme I ,  v i a  t h e  

C l a i s e n  rearrangement produc t  ( P I ) .  

nur ing a r t emp t s  t o  a p r i m i s e  t h e  ~ i e l d  of t h e  e t h e r  (6) by v a r y i n g  t h e  s o l v e n t ,  base and o t h e r  

c o n d i t i o n s ,  t h e  i n s t a b i l i t y  o f  r h e  dibrorno-compound (3)  i n  a l k a l i n e  s o l u t i o n s  was no ted .  Treat- 

ment of ( 3 )  i n  95% aqueous e r h a n o l w i r h  2 moles of sodium hydroxide r a p i d l y  r e s u l t e d  i n  t h e  - 
4 

fo rma t ion  o f  (8)  i n  5% y i e l d  and t h e  benzofuranoid  compound (2) i n  94% y i e l d .  

(81,  m.p. 112-115°, showed vmax 1730 and 1620 cm-l, and s i g n a l s  i n  t h e  M.M.R. s p e c t r v n  at 6CDC1 
3 

1 .23  (3H, r ,  J : 7.0 Hz),  3.60 (2H, q ,  J = 7 . 0  Hz) ,  3 ,87 (3H, 5 1 ,  U.85 (2H,  s l ,  6 .75 and 6 .83  

(2H, ti-8 and H-6 r e s p e c t i v e l y ) ,  7 .78 ( l H ,  d ,  J = 8.0  Hz, H-5). 

( 2 )  m.p. 165-166O, showed v 3300-2200 ( c a r b o n y l i c  - OK1 and 1670 cm-l;  6CDC13 3.75 (3H, 5). 
",ax 

5.10 (2H, s ,  H-2). 6 .48 (ZH, m, H-5 and H-71, and 8.32 ( IH ,  d ,  J = 9 .0  Hz, H-'i), it was not  

p h e n o l i c  bur was i n d i r p u r a b l y  a c a r b o r y l i c  a c i d  which cou ld  be me thy la t ed  w i t h  diazarnerhane to t h e  

, 6CDC13 3.78 and 3.82 ( e a c h  3H, s ) ,  u n s t a b l e  e s t e r  (3) which showed urnax 1732,  162LI and 160U 

5.08 (ZB, s ,  H-2), 6.37 and 6.118 ( each  ik, H-7 and H-5 r e s p e c t i v e l y )  and 8.U2 ( l H ,  d ,  J = 8 . 5  H E ,  

H-*). 

The s t e r e o c h e m i s t r y  of t h e  a l e f i n i c  bond o f  ( 2 )  was as shown, s i n c e  t h i s  o l e f i n i c  bond was n o t  

involved in t h e  r e a c t i o n  of (31  w i t h  hyd rox ide ,  which seemed t o  be  a s imp le  s a p o n i f i c a t i o n  of t h e  

l a c t o n e  fo l l owed  by i n  i n t r a m o l e c u l a r  Sn2 d i sp l acemen t  of bromide by phenouide .  me N.M.R. 

d e s h i e l d i n g  o f  ti-4 a l s o  a t t e s t e d  to the s t e r e o c h e m i s t r y  of t h e  o l e f i n i c  bond,  as its chemical  

s h i f t  had gone from 67.72 as i n  ( 3 ) ,  and 67.78 as i n  (81, t o  68.32 i n  ( 2 )  and 68.112 i n  (t:). 
we r e g a r d  (?I as a ve ry  u s e f u l  s y n t h e t i c  i n t e r m e d i a t e  as its h y d r o l y s i s  and d e c a r b o q l a t i a n  would 

provide an i s o f l a v a n o i d  o f  s t r u c t u r e  (LA). F u r t h e r ,  C-2 o f  t h e  ester i s  now t h e  p o t e n t i a l  

s i t e  of a ca rban ion  and hence  a b l e  t o  b e  t h e  s i r e  o f  arrachrnent of  t h e  a p p r o p r i a t e  one carbon 

u n i t  needed t o  complete  t h e  s y n t h e s i s  o f  a r o t e n o i d  s k e l e t o n .  ~t shou ld  b e  noted t h a t  t h e  

molecule  ( 5 )  is s k e l e t a l l y  i d e n t i c a l  to t h e  r a t e n o i d  proposed from (??I, and so ow, l a c k  of 

success w i t h  t h e  C-alkylaf ion s tudy  shou ld  become i n s i g n i f i c a n t .  
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