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D e d ~ c a t e d  vith admiratla" and respect to Professor Sir Dbrek Barton o n  

the occasion of his 70th b~rthday. 

Abstract -Arylation of in sltu generated chrom-3-en-4-01 tributyltin 

enolates with aryl bromide in the presence of a catalytic amount of 

P d C 1 ~ [ ( o - t o l y l p h o s p h i n e ) ~ ] 2  gives moderate to good yields of the 

corresponding isoflavanones. 

Sclectlve manoarylation of chroman-4-ones is a highly desirable 

synthesis of isoflavanones and of their further elaborated structures. A variety 

of arylation methods have been described, but they generally require special 

reagents or drastic reaction conditions totally incompatible with s e n s ~ t i v e  

functionalltiesl. In our first approach directed towards the synthesis of 

variously subst~tuted isoflavanones, we have described the u s e  of pentavalent 

organobismuth derivatives2. However the generality of the method was limlted by 

the number of available bismuth derivatlues. Among the newer methods of 

arylatlon3, the palladium mediated arylatians h a v e  been most v ~ d e l y  used. Heck's 

arylation has been applied to the synthesis of isoflavananes4. However, it 

r e q u ~ r e s  t o x i c  arylmercury derivatives and stoichiomerric a m o u n t s  of the e x p e n s l u e  

palladium acetate to generate in s i t "  the arylpalladium reagents. These drawbacks 

are avoided in a recently reported reaction: the palladium catalysed arylation 

of i n  situ generated tributyltin enolates5. We now d e s c r ~ b e  o u r  results on t h e  

extension of this procedure to the a r y l a r ~ o n  o f  chroman-4-ones. The en01 acetates 

1 and 2 of chroman-4-one 3 and of I-benzyloxychroman-4-one 4 respectively were 

prepared by condensation of the chroman-&-one vith lsopropenyl acetate in the 

presence of p-toluenesulfonic acid. 



A series o f  a r y l  b r o m i d e s  were  r e a c t e d  w i t h  t h e  e n o l  a c e t a t e  a n d  

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

d i c h l o r o - b ~ s - ( t r i - o - t o l y l p h o s p h i n e ) p a l l a d i 6 .  T h e  b e s t  y i e l d s  of i s o f l a v a n o n e s  

were o b t a i n e d  when  a l e s s e r  a m o u n t  of t h e  s r y l  b r o m i d e  was u s e d  ( 1 . 5  e q .  o f  t h e  

e n o l  a c e t a t e  a n d  1 e q .  o f  t h e  a r y l  b r o m i d e ) .  When e q u i m o l a r  a m o u n t s  were u s e d ,  

s i g n i f i c a n t  q u a n t i t i e s  o f  b i a r y l  d e r i v a t i v e s  were d e t e c t e d .  

T a b l e  1 .  I s o f l a v a n o n e s  P r e p a r e d  by t h e  P a l l a d i u m  C a t a l y s e d  A r y l a t i o n .  
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13: Rl = H, R2= = 2-MeOC6H4 (Ref. 12) 

20: R' = C6H,CH20. RZ = R3 = C6H5 (Ref. 12) 14: R1 = H, RZ = Me 

I s o f l a v a n o n e  a n d  7 - b e n z y l o r y ~ s o f l a v a n o n e  were o b t a i n e d  i n  g o o d  y i e l d s  

t o g e t h e r  w i t h  s m a l l  a m o u n t s  o f  t h e  a , a - d l p h e n y l  d e r i v a t i v e s .  Lower  y i e l d s  were 

o b t a i n e d  i n  t h e  c a s e  o f  s u b s t i t u t e d  i s o f l a v a n o n e s ,  a s  p a r t i a l  t h e r m a l  

d e c o m p o s i t i o n  o f  c h r o m - 3 - e n - 4 - 0 1  a c e t a t e  o c c u r r e d  a s  w e l l  a s  c o m p e t i n g  s i d e  



reactions leading to small amounts of dlphenylated products, e . g .  3,3-diphenyl- 

chroman-4-one, 2-hydroxy-a-(2'-methoxypheny1)ch~lcone and 3,3-di- 

(4'-methoxyphenyl)chroman-4-one. The unexpected formation of the chalcones 13 and 

2 0  probably arises through aryl migration and ring opening of the 

3,3-diarylchroman-4-one. 

Table 2. Palladium Catalysed Reactions of Tributyltin Enolates 1 and 2. 

Substrate Aryl React~on conditions6 Products ( % ) a  

Bromide 

1 5 A, 4h 6(61), 7(2), 3(14) 

1 5 B. 7h 6(52), 7(3), 3(24) 

1 8 A ,  20h 9(26), 10(10), 3(40) 

1 11 A ,  25h 12(33), 13(8), 3(43) 

1 11 B, 28h 12(24). 13(7), 3(34) 

a - All v ~ e l d s  are based on the enol acetate. 

The reaction was also extended to the synthes~s of homoisoflavanone, 

through reactlo" with benzyl bromide. However, only a modest yield (30%) of the 

homolsoflavanone was obtained, which in this case does not compete favourably wlth 

exi~tlng methodology7. 

Although only moderate yields are obtained for the synthesis of 

~ u b ~ t l t u t e d  is of lava none^, this represents nevertheless the first direct entry to 

the 2'-substituted isoflavanones, from chroman-4-ones, thus allowing further 

elaboration to pterocarpans and rotenolds. Further studies are now under way to 

improve the ylelds of this n e w  synthetic approach. 
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