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-& - The reac t ion  of  3-hydmxycoumarin ( I )  with benzalacetone i n  presence 

of  dioxane - piper id ine  afforded 3-hydmxy-ic- (6-phenyl- () -ace ty le thy l  )coumarin 

( I I a )  which on ace ty l a t i on  with Ac20/mridine gave a cyc l i sed  product,  2-acetoxy- 

2-methyl-4-phenyl-10-0x0-3,k-dihydmpyrano[2,3-c] [I] benzopyxan (111). 

I n  view of  t he  i n t e r e s t i n g  r e s u l t s  obtained i n  t h e  reac t ion  of 4-hydroxy- 
1 coumarin with benzalacetone , which gave warfarin2 [4-hydroq-3- (<-phenyl-C) - 

ace ty l e thy l ) couma l in~ ,  a we l l  known ant icoagulant  rodenticide3" and i n  view of  

5 the  i n h i b i t i n 3  e f f e c t  of  3-hydmxycomarin on t h e  growth of  avena m o t s  , a 
6 study of  t h e  react ion of 3-hydmxycoumarin ( 1 )  wiFn benzalacetone ha s  been 

c a r r i e d  out .  This  study i s  of  spec i a l  importance i n  view of  We spec i a l  pro- 
7-10 p e r t i e s  of 3-hydroxycomarins . 

Thus, t h e  react ion of  3-hydmxycoumarin (1 g )  wi th  benzalacetone (1 ml) 

i n  dioxane (5  ml) by ref luxing i n  presence of  p iper id ine  (1-2 drops)  f o r  48 h a t  

120-130' gave a c r y s t a l l i n e  product A (0.6 E ) ,  ClgHI6O4,  m.?. 166-167'. It was 

i s o l a t e d  from t h e  reac t ion  mixture by ex t rac t ion  with sodium carbonate so lu t ion  

which removed t h e  unreacted 3-hydmxycoumarin, followed by ex t rac t ion  with sodium 

hydmxide (2%) and a c i d i f i c a t i o n  of  the  a l k a l i n e  ex t r ac t .  The product A gave 

green co lour  with a lcohol ic  f e r r i c  ch lor ide .  I n  t h e  IH(KSr) s p e c t m  of  t h e  

compound, two bands a t  1700 cm-' and 1720 cm-I ind ica ted  the  presence o f  two 

carbonyl groups while  band a t  3500 cm-I showed the  presence of a hydroxyl group. 

The s t r u c t u r e  of  t he  compound was f i n a l l y  es tab l i shed  on t he  bas i s  of  t h e  NMH 

s p e c t r a l  da ta  of i t s  methyl e t h e r  which ahowed beaides  o t h e r  s i gna l s  t he  presence 

o f  an ace ty l  group a s  a s i n g l e t  a t  6 2.12, a doublet cen t red  a t  63.5O(J=6 Hz) 

i n t eg r a t i ng  f o r  two protons (could be assigned t o  t h e  methylene pmton )  and a 

t r i p l e t  cen t red  a t  6 5.20 (J=6 Hz) i n t eg ra t i ng  f o r  one proton (methine p m t o n ) .  

* Author t o  whom a l l  correspondence be made. 



On the  b a s i s  of  the  above s p e c t r a l  da t a ,  compound A could be assigned t h e  s t ruc-  

t u r e  3-hydroxy-4-(d-phenyl-p -acetylethyl)coumarin ( I I a )  and i t s  methyl e t he r  

a s  3-methoxy-4-(d -phenyl-p -ace ty le thy l )  cownarin ( I l b ) ,  

However, a ce ty l a t i on  of I I a  i n  ref luxing ace t i c  anhydride and pyr id ine  

gave a  compound, which i n  i t s  iilviR spectrum showed a  s i n g l e t  a t  5 2.28 f o r  t he  

acetoxy group, a  double doublet centred a t  5 3.36 (J=6 Hz, 17 Hz) i n t e z r a t i n g  

f o r  two protons (methylene pmton )  and a  t r i p l e t  a t  5 5.28 (J=b Hz) equivalent  

t o  one pmton  f o r  C,+ i n  add i t ion  t o  a  mul t ip le t  a t  5 7.30 corresponding t o  9 

protons i n  a l l .  The above spec t r a l  da ta  led us t o  a s s i gn  the  s t r u c t u r e  2-acetoxy 

2-methyl-4-phenyl-l0-0~0-3,4-dihydropy rano C2,3-cIC11 benzopyran (111) to t h e  

product obtained by t he  ace ty l a t i on  of  I I a .  

The r e s u l t s  obtained a r e  d i f f e r e n t  fmm the  react ionlo of 3-hydroxy- 

coumarln with chalkone i n  which a  cyc l ic  compound i s  d i r e c t l y  obtained. However, 

i n  t h e  present  reac t ion ,  t he  product A,  an  open chain compound is obtained which 

can be cyc l i sed  t o  the  closed chain compound during ace ty l a t i on .  It i s  belleved 

t h a t  t he  reac t ion  foll.ows t h e  same course a s  postulated1° e a r l i e r .  

A l l  compounds annlysed w e l l  f o r  C & H. 

A m e d n e m e n t  - Our thanks a r e  due t o  t he  Council of  S c i e n t i f i c  and I n d u s t r i a l  

Research, N e w  Delhi f o r  f i n a n c i a l  a s s i s t an ce .  
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