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Abstract - The reac t ion  of 4-hydroxycoumarin (1) with a c e t i c  anhydride - 
pyridine afforded 4-acetoxy-3- (N-acetyl-1 ,2'-dihydro-2'-pyridy1)couma- 

r i n  (111) i n  con t r a s t  t o  t he  expected 4-acetoxycoumarin (IV). The s t ruc-  

t u r e  of compound has been es tab l i shed  spectroscopical ly .  

; legiospecific nucleophi l ic  a t t a ck  a t  t he  highly e lec t ron  de f i c i en t  carbonyl car-  
1 bon atom of N-acetylpyridinium s a l t s  makes them very e f f e c t i v e  acy la t ing  synthon . 

Xe would l i k e  t o  communicate t h a t  t he  a ce ty l a t i on  of 4-hydroxycoumarin ( I )  with 

wel l -es tabl ished N-acetylpyridinium ca t ion  ( I I ) ,  obtained from a c e t i c  anhydride - 
pyridine,  smoothly gave 4-acetoxy-3- (B-acetyl-1' ,2~-dibydr0-2'-~yridyl)counarin 

2 ( I I I ) ,  ins tead of t he  expected 4-acetoxycoumarin (IV) o r  3-acetyl-4-hydroxycouma- 

r i n 2  (v).  

To a so lu t ion  of  ( I )  (0.7 g) i n  dry pyridine 1 . 7  1 ,  a c e t i c  anhydride (3.25 ml) 

was added. The r eac t i on  mixture was l e f t  overnight ,  the  reddish so lu t i on  was 

poured over crushed i c e  and t h e  s o l i d  obtained was washed successively with co ld  

d i l u t e  hydrochlor ic  a c i d ,  water and then dr ied .  The co lour less  s o l i d  obtained 

was c r y s t a l l i z e d  from methanol t o  y i e l d  (0.6 g)  of (1111, m.p. 177-78'. I I ( (KB~)  : 

1772, 1702, 1670, 1635, 1622, 1415, 1370, 1360, 1325, 1310, 1210, 1168, 1145, 

1090, 1050, 970, 760. UV (MeOH) hmax:  215, 262(s),  274, 308(s ) ,  312(s) .  (Calc. 

f o r  CI8Hl5O5N: C, 66.5; H, 4.6. Found: C,  66.4; H,  4.796). Pos i t i ve  n i t rogen  

t e s t .  NMR(CDC1 ) :  9 s a t  6 2.20(-N-GCB ) ;  3H s a t  6 2.30 (-0- Cg3); 1H rn 3 0 3 8 
a t  6 4.70 a t  C 2 , ;  2H m a t  & 4.95 a t  C3, & C5, ; 1H m a t  6 6.61 a t  Cq, ; 4H m a t  

7 . a  (aromatic a t  cg, C6, 5 & C8) & 1H m a t  6 7.50 a t  C6 , .  From NMR s p e c t r a l  

da t a ,  We l inkage i s  e s t ab l i shed  a t  2 ' ,  s ince  l inkage a t  C-4' should .give3 28 

resonance s i g n a l  in the  low f i e l d  region ($7.5-8.5) corresponding t o  o( -N pro- 

tons ,  whereas only one could be i n f e r r ed  i n  t h i s  case. 
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The mass spectrum inc ludes  fragments a t  (m/e, r e l a t i v e  i n t e n s i t y )  ; M +  325 (0.8),  

281 (28), 240(74.8),  162(16.0),  121 2 1  120(57.2), 43(100),  which were ass ign-  

ed  a s  follows: 

I R = R  = H  
1 

I V  Rl = B, R = COM 3 
V R1 = COCH3, R = H 

6' 

I 4' 

I1 1 
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vlhen coumarin was hea ted  a t  l lTO,  3-acetyl-4-hydro~coumarin (V) was i s o l a t e d  by 

c r y s t a l l i z a t i o n  from methanol, m.p. 134-35' ( l i t . '  133-34'). The formation of 

coumarin (V) from 111 l e d  t o  t h e  conclusion t h a t  tho  former product seems t o  be 

thermodynamically c o n t r o l l e d ,  which can be seen by t h e  f a c t  t h a t  4-acetoxYc0u- 

marin ( IV) ,  on h e a t i n g  under s i m i l a r  cond i t ions ,  gave 3-acetyl-4-hydrOxycoumarin 

(V). Coumarin, however, on keeping f o r  a longer  time degraded t o  4-hydroxycou- 

marin, which can be explained i n  terms of t h e  i n s t a b i l i t y  of N-acetyl and O-ace- 

t y l  groups because of t h e i r  r ap id  hydro lys i s  even by atmospheric moisture.  

Prom t h e s e  r e s u l t s ,  one p l a u s i b l e  mechanism f o r  t h e  formation of I11 would invo l -  

ve t h e  nuc leoph i l i c  a t t a c k  of t h e  ambident 4-hydroxycoumarin anion (VI) a t  t h e  2 ' -  

p o s i t i o n  of N-acetylpyridine c a t i o n  (111, followed by t h e  e n o l i z a t i o n  and base- 

ca ta lyzed  a c e t y l a t i o n  of t h e  in te rmedia te  t o  t h e  f i n a l  product. One example 

4 known f o r  t h e  formation of such a n  adduct is t h e  r e a c t i o n  of N-benzoylpyridini- 

um c h l o r i d e  with acetophenone where t h e  r e a c t i o n  i s  extremely slow. However, 

r e a c t i o n  of N-acetylpyridinium c h l o r i d e  wi th  4-hydroxycoumarin (38 h r )  i s  k n a m  2 

t o  give only 3-acetyl-4-hydroxycoumarin (V). 
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