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The condensation of 2-hydroxyacetophenone w i t h  benzaldehydes was catalysed 

w i t h  crown e the r  and d i r e c t l y  gave flavanones i n  f a i r  y i e l d .  

Flavanones a re  most o f t e n  obtained by c y c l i z a t i o n  of 2lhydroxychalcones which a re  produced by 

condensation of 2-hydroxyacetophenones w i t h  benzaldehyde de r i va t i ves .  2-Hydroxyacetophenone 

i s  a l so  known t o  r e a c t  w i t h  benzaldehyde i n  borate-sodium hydroxide buffer s o l u t i o n  (pH 10.9) t o  

1) form flavanone d i r e c t l y  . Recently, an at tempt was made t o  use d icyc lohexy l  18-crown-6 i n  the  

2) synthesis o f  2'-hydroxychalcone i n  ethanol-water so lu t i on ,  bu t  chalcone d i d  no t  form . 
I n  t h i s  comnunication, we r e p o r t  an a l t e r n a t i v e  and pre ferab le  d i r e c t  synthesis of flavanones 

catalyzed by 18-crown-6 i n  nonaqueous so lu t i on .  

The react ions  were c a r r i e d  ou t  i n  a s t i r r e d  mix ture  of 2-hydroxyacetophenone, benzaldehyde, 

sodium hydr ide  and 18-crown-6 i n  benzene s o l u t i o n  a t  37°C f o r  3 days then the products were 

determined by gas chromatography. Large amount of by-product, probably cons i s t i ng  of 

benzylidenediacetophenone, was formed b u t  t h i s  d i f f i c u l t y  cou ld  be overcame by a d d i t i o n  of an 

organic base ( imidazo le  was e s p e c i a l l y  e f f e c t i v e ) ,  which seemed t o  con t ro l  t h e  r e a c t i v i t y  of the  

carbonyl group o f  benzaldehyde. 

As the amount of by-product increased when the reac t i on  temperature was h igh  (509),  and the 

reac t i on  was extremely slow a t  low temperatures, 3 7 T  appeared t o  be a su i t ab le  temperature, 

a t  which 3 days were requ i red fo r  t h e  condensation and c y c l i z a t i o n .  

The molar r a t i o  o f  sodium hydr ide  t o  2-hydroxyacetophenone was var ied  from 1.0 t o  0.1, whereupon 

t h e  y i e l d  of chalcone decreased gradua l ly ,  wh i l e  the  y i e l d  o f  f lavanone showed the maximum value 

a t  a molar r a t i o  i n  t h e  range o f  0.3 t o  0.5 (Table I). The molar r a t i o  of 2-hydroxyacetophenone 

, benzaldehyde, 18-crown-6 and imidazole, g iven i n  Table I, was 1:1.5:1:2. 

The amount o f  crown e ther  cou ld  be reduced t o  one- th i rd  o f  i t s  por t ion ,  w h i l e  t h e  p ropo r t i on  of 

imidazole could no t  be reduced, as t h i s  l e d  t o  an increase i n  the  amount of by-product. 

When hexamethyldisi lazane was used t o  form a s i l y l  e the r  o f  2-hydroxyacetophenone, t h e  best 



Table 1 E f f e c t  o f  t h e  mo lar  r a t i o  of sodium hydr ide  t o  2-hydroxyacetophenone on t h e  

fo rmat ion  of  f lavanone 

Molar  r a t i o  o f  NaH Product  y i e l d  ( % )  

Flavanone Chalcone 

1 .O 20.7 26.5 

0.5 29.3 7.1 

0.3 31.3 5.1 

0.1 14.3 2.0 

r e s u l t  was obtained.  

Based on our  f i n d i n g s  t h e  optimum cond i t i on ,  t h e  bes t  molar  r a t i o  o f  each reagent and t h e  

suggested procedure i s  as f o l l ows .  A m i x tu re  o f  2-hydroxyacetophenone (0.5 mM) and hexamethyl- 

d i s i l a z a n e  (0 .1  ml )  was heated a t  90'C f o r  1 h, cooled, then  added t o  a suspension o f  sodium 

hyd r i de  (0.15 mM) i n  d r y  benzene ( 6  ml ) ,  a f t e r  which a t e t r ahyd ro fu ran  ( 1  ml) s o l u t i o n  con ta i n i ng  

18-crown-6 (0.15 mM), benzaldehyde (0.75 mM) and im idazo le  ( 1  mM) was added. Th i s  m i x tu re  was 

s t i r r e d  a t  37'C f o r  3 days. Next, 20 mg o f  n-hexacosane was added as an i n t e r n a l  standard, 

f o l l owed  by a d d i t i o n  of 10% hyd roch lo r i c  a c i d  under coo l i ng .  The organ ic  l a y e r  which separated 

was washed w i t h  water, d r i e d  and evaporated. The res i due  was d i sso l ved  i n  10  ml benzene, then  

a p o r t i o n  o f  t h i s  s o l u t i o n  was analyzed q u a n t i t a t i v e l y  by gas chromatography. 

Under these cond i t ions ,  f lavanone was formed i n  42.4% y i e l d  w i t h  a smal l  amount o f  chalcone (6.4 

%),  whereas, when t h e  m i x tu re  suggested by Reichel  e t  a l .  of 2-hydroxyacetophenone, benzaldehyde, 

e thano l  and borate-sodium hydroxide (pH 10.9)')was kept  a t  37°C f o r  7 days o n l y  13.8% of 

f lavanone and 4.6% o f  chalcone were obtained.  When some d e r i v a t i v e s  o f  benzaldehyde were used 

f o r  t h i s  reac t ion ,  t h e  predominant products were a l s o  f lavanones (Table II ) .  

Table ll Y ie l ds  of f lavanones 

Flavanone (%) Chalcone ($1 

Benzaldehyde 42.4 6.4 

4-Methoxybenzaldehyde* 44.0 3.3 

3,4-Dimethoxybenzaldehyde* 29.3 11.5 

* React ion was c a r r i e d  ou t  w i t h  r e f l u x i n g  f o r  20 h w i t hou t  hexarnethyld is i lazane 
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