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Abstract : The r eac t i on  of 3-hydroxycoumarina with chalcone i n  presence of pyri- 
. . 

dine-piper idine afforded 2-hydrory-2,4-diphsnyl-l0-oxo-3,4-dihydropyo(2,3-c) 

( 1 )  benzopyrans. The s t r uc tu r e s  have been es tab l i shed  spectroscopical ly .  

3-liydroycoumarin ( I )  has an inhibTting e f f e c t  on growth of evena roo t s  1  

and 3-aminocoumarins which a r e  intermediates  f o r  t he  synthesis  of 3-hydroxycoma- 

r i n s 2  a r e  found t o  have ant ibacGeria1 These a r e  a l s o  t o  

r e a c t  with d i f f e r en t  reagents  t o  give 4-eubatituted der iva t ivee .  It was ob- 

served t h a t  3-hydroxycoumarin gives 4-ieonitroso-, 4-iodo- and 4-aryl der iva t ives  

with n i t rous  ac id ,  iodine-iodic ac id  and p-ben~o~uinone  respec t ive ly .  The for-  

mation of these de r i va t i ve s  can be explained due t o  ketonic  oherac te r  of 3-hydro- 

xycoumarins, which has a l s o  been confirmed by the formation of quinoxalin de r i -  

v a t i v e s  with 0-phenylene diamine7. In view of above i n t e r e s t i n g  react ions,  we 

were prompted t o  ~ t u d y  the reac t ions  of 7-hydroxycoumnrin with A ,  P v n s e t u r e t e d  

ketone. 

A t yp i ca l  experiment involves the  condensation of 3-hydroxycoumarin ( l a )  

(1.62 g )  with chalcone (11) (2.08 g) by re f lux ing  in pyridine - piper idine a t  

120' f o r  40 h t o  give a  o r y s t e l l i n e  compund (2.70 g ) ,  C24H1804, m.p. 181-182'. 

In t he  IR (KBr) spectrum of t h e  compound, a  band a t  1700 om-' confirmed the  re- 

ren t ion  of t he  c o m e r i n  r i ng ,  while bands a t  12m cml and 3300 cm-' were indi-  

c a t i v e  of an e t h e r  l inkage and -OH group respec t ive ly .  Its W spectrum (WeOH) 

showed a maximum a t  240 nm (C 12000) end no s h i f t  w a s  observed with NaOH end 

A 1 C 1 3 .  Nlm(CDC3) ehowed two double doublets a t  3.82 (J 6Hz, 17.5 ] l a )  and 4.60 

( J  9 Hz,  17.5 Ha) each i n t eg ra t i ng  f o r  one proton assigned t o  two protons a t  

C3: one double doublet at  65.40 ( J  6Hz, 9HZ) equivalent  t o  one proton f o r  C4 i n  

add i t i on  t o  two mul t ip le te  st 6'7.50 end 8.70 corrrsponding t o  14 protons i n  a l l .  

The above s p e c t r a l  da t e  led us t o  ass ign  the  e t ruc tu r e  2-hydroxy-2,4-diphenyl-10- 

0x0-3,4-dihyaropyrano(2,3-c) (1) benzopyran ( I I I a )  t o  the  product. The e l te rne-  

Author t o  whom a l l  correspondence be made. 



t iVe s t m c t u r e ,  v i e .  4-hydroxy-2,4-diphenyl-l0-ox0-3,4-dihydropyrmo~2,3-c)(1) 

benzopyran (17) vas excluded on the  basis  of NMR spectrum, which i s  expected t o  

show down f i e l d  s h i f t  f o r  C2 proton ( 6  5.9-6.2) due t o  dewhielding e f fec t  of 

ne i~hbou r ing  oxygen atom. m e  presence of hydroxyl group i n  (1115) was fu r t he r  

confirmed by i t s  methylation t o  methyl e ther ,  m.p. 119-120~, viz . ,  2lnethoxy-2,4- 

diphenyl-10-0x0-3,4-dihydropyrano (2,3-c) (1 ) benzopyran (Va). I t s  IR epectrum 

showed t he  absenoe of hydroxy group and N M R ( C D C ~ ~ )  showed i n  addi t ion  t o  usual  . 
s i g n a l s ,  a s i n g l e t  a t  C 3.64 equivalent  t o  3 protons assigned t o  methoxyl group. 

Acetylat ion of ( I I I a )  with a c e t i c  anhydride - pyridine (room temperature) gave 

its 0-acetyl der iva t ive ,  m.p. 167-168°, v iz . ,  2-aoeto~-2,4-diphenyl-l0-0~0-3,4- 

dihydropyrmo (2,J-c) (1 ) benzopyran (Via); its s t r uc tu r e  was a l s o  ' i n  agreement 

with t he  NLm s p e c t r a l  da ta .  

1 s s a  

C6H5 

s imi l a r l y ,  condensation of chalcone (11) (2.08 g) with 3-hydroxy-7-methoxy- 

coumarin (Ib) (1.92 g)  gave ( I I I b ) 7 2 . 2 0  g), m.p. 175-176O, which on methylation 
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with dimethyl sulphate  yielded methyl e t he r  (Vb), m.p. 180-181°. Acetylation of 

( I I I b )  ( a ce t i c  anhydride/pyridine) gave (VIb), m.p. 160-161'. The s p e c t r a l  da t e  

were i n  agreement with the proposed s t r uc tu r e s .  

A p lausible  mechanism f o r  the  formation of (111) would involve the  f a c i l e  

a t t a c k  of the  anbident 3-hydroxycoumsrin anion (VII) at the  P -posi t ion of t he  

carbon-carbon double bond of chalcone (11) t o  y i e ld  a  s t a b l e  anion, which abs- 

t r a c t s  a  proton from the solvent  t o  produce enol  form of the  product. I t  i s  

r a p i d l y  equ i l i b r a t ed  t o  the  more s t ab l e  keto form, which ge t s  cycl iaed.  The 

var ious  s t ep s  a r e  shown below: 

A l l  compounds analysed wel l  f o r  C and H. 
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