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Abstract - The reaction of 4-hyjmxy-23-I-benzopyran-2-ones with but- 

1,3-diene o r  with but-3-€11-2-01 i n  presence of orthophosphoric acid 

afforded 3-;but-2'-enyl)-4-hg.d mxy-2ri-1-benzopyxan-2-ones. The st suc- 

tures  of the compounds have been establish2d spectmscopically. 

4-fiydroxy-2H-1-benzopyran-2-ones are  known t o  reect with d i f ferent  types of sea- 

t o  give 3-substituted derivatives. It has been observed tha t  t h e  keto- 

en01 tautomerlsm in  4-hydroxy-2H-1-benzopymn-2-ones nakes the 3-position very 

reactive415. In view of  We above in teres t ing reactions and t h e i r  specia l  biologi- 

c a l  p r n p e r t i e ~ ~ ' ~ ,  we were prompted to  study the reaction of 4-hydmxy-2H-I-benzo- 

pyran-2-ones with a diene, viz.  but-1,j-diene and also with but-3-en-2-01. 

A typ ica l  experiment involves the slow bubbling of but-1,3-diene in to  a mixture of 

4-hydmxy-2H-1-benzopyran-2-one (1 g ) ,  olthophosphoric ac id  (85;k, 1 m l )  and 

xylene (6  ml) with constant s t i r r i n g  a t  35-40% f o r l - 2  h .  Continuation of s t i r r i n g  

f o r  15 h more gave a c ~ y e t a l l i n e  product (0.55 g) ,  Cl3HI2O3, mp 140-141%. I t  was 

isola ted  from t h e  reaction mixture by addition of water, extraction with e the r  

followed by pur i f ica t ion by column chmatogmphy and elution with benzene. In  the 

Iit(iLBr) spectrum of the  compound, two band3 a t  1610 cm-I (CX) and 1700 cm-' ( c & )  

indicated the retention of the  counarin rin: whlle band a t  3200-3400 cm-' confirmed 

the  presence of a hydmxyl emup. The ~MH(CXl~) 'spectnun showed a doublet centred 

a t  6 1.71 (J=5 Hz) equivalent t o  three protons a t  C-4', another doublet centred a t  

ti 3.40 (J=5 Hz) integrating f o r  two protons a t  C-I' and a mult iplet  centred a t  

6 5.75 f o r  two protone a t  C-2' and C-31 i n  addition to a mult iplet  spread over 

6 7.32-7.52 and a double doublet centred a t 6  7.90 corresponding t o  four alumatic 

protons i n  a l l .  The above spect ra l  data led us to assign the  structure of 3-(but- 

21-enyl)-4-hydmxy-21i-l-benzopym-2-one (2) t o  the product. 

Similarly, condensation of but-? +dime w i t h  4-hydroxy-7-methoxy-2tl-I-benzopym- 
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2-one (2) gave 3-(but-2~-enyl)-4-hydmxy-7-methoxy-W-l-benzopyran-2-one (2b) - 
(0.55 g) ,  CI4Hl4O3, mp 162-163'~; IX(Nujo1): 3450-3250, 1680, 1610 cm-l; NMR(CDC13) 

6 : 1.65(d, 3H, J l j  Ha), 3.25(d, a, J=5 HZ), 3.85(s, 3H), 5.65(m, 2H); 6.95(m, a ) ,  

8.10(d, 1H, J=9 Hz). A s imi la r  reaction of 4-hydroxy-7,8-dimethoxy-2H-1-benzopyran- 

2-one (LC) with but-1,3-dime afforded 3-(but-2'-enyl)-l*-hydmxy-7,8-dirnethoxy-2H- 

I-benzopyran-2-one, (c) (0.50 g ) ,  Cl5HI6O5, mp 1 7 6 - 1 7 8 ~ ~ ;  IR(Nujo1) : 3580-3320, 

1690, It00 cm-I; NNR(acet0ne-d6)G: 1.61(d, 3H, J l j  Hz), 3.22(6, 2H, J=5 H Z ) ,  3.85 

(s, 3H), 3.92(s, 3H), 5.48(m, 2H), 7.0(d, IH, J=9 Hz), 7.66(d, IH, J=9 Hz).  

a ,  h = R  = H  1 2  
b, R1 = 0CH3; R2 = H 

c ,  El = Ft2 = OCH 3 

However the  compound 2 could a lso  be obtained when the reaction of l& (1 g) was - 

carried out with but-3-en-2-01 (0.8 ml) i n  xylene ( 5  ml) in presence of ortho- 

phosporic acid (1 ml) under t h e  conditions described above (yie ld  0.53 ;I. Simi- 

lar resul ts  were obtained when compounds jJ and 12 were treated with but-3-en-2- 

01 i n  the  presence of ac id  ca ta lys t .  In view of the spasmolytic a ~ t i v i t y ~ ' ~  of 

3-alkenylcoumarins, it w i l l  be of i n t e r e s t  t o  screen t h e  compounds, obtained above, 

f o r  some physiological a c t i v i t i e s .  

A plausible mechanism of t h e  formation of Amay involve the  generation of  mesomeric 

cation (2) (which may e x i s t  a s  an ion p a i r )  by pmtonation of but-1,3-diene. 

Either of the mesomers, 3a o r  32 can a lkyla te  the 4-hydroxy-2Ii-1-benzopyian-2- -. 
one t o  give 3 - ( p r o p - 1 1 - m e t h y l - 2 ' - e n y l ) - 4 - h y d m x y - 2 H - l - b e n z o ~ e  (5) o r  

3-(but-2'-enyl)-bhydmry-2H-l-benzopym-2-0ne (2) respectively. But out of 

the two alltylated products, &is  thennodynamically mom s t a b l e  and heme expected 

t o  be formed more eas i ly .  I t  may be appropriate t o  mention here tha t  the  same 

mesomeric cation,  v ia .  3 may a l so  be formed fmm but-3-en-2-01 i n  presence of acid - 
(acid catalysed dehydration). The various postulated steps are shown below. 
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The use of but-3-en-2-01 has s l i g h t  advantage over but-1,3-diene i n  t h a t  it is a 

low v o l a t i l e  l iqu id  while the  l a t t e r  i s  i n  gaseous form and a l so  the  former does 

not undergo t h e  acid catalysed se l f  condensation so eas i ly .  

A l l  ~OrnpO~lllds analysed well f o r  C and H.  
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