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A b s t r a c t -  Condensation of 2-phenyl-2-oxazolin-5-one ( 1 )  with 

N-aryl-2-hydroxyacetophenoneimines ( 3 , b )  gave t h e  corresponding - 
dihydrocoumarins ( 2 ) .  On t h e  o t h e r  hand, t h e  r e a c t i o n  of 1 with 

2  (Y = CbHllN o r  n-BuN) af forded 3-5-benzoylamino-4-methylcou- - 
marin ( 6 )  which underwent hydro lys i s  t o  g ive  3-amino-4-methyl- 

coumarin (9) o r  3-hydroxy-4-methylcoumarin (10). depending on t h e  

a c i d i c  o r  b a s i c  cond i t ion  and t h e  r eac t ion  temperature .  

2  
The condensation of 2-phenyl-2-oxazolin-5-one (I) with acetophenoneL o r  i t s  a n i l  

a f f o r d s  t h e  az lac tone  ( 4 ,  R = H). When t h i s  r eac t ion  was extended t o  2-hydroxy- 

acetophenone and i t s  imines ( 2 ) .  r e s u l t s  were d i f f e r e n t ,  depending on t h e  n a t u r e  

of t h e  r e a c t a n t s .  2-Phenyl-2-oxazolin-5-one ( h ) ,  genera ted  by c y c l i s i n g  h i p p u r i c  

a c i d  with e t h y l  chloroformate and t r i e thy lamine  i n  benzene, condensed wi th  2 

(R =OH; Y = 0 )  t o  g ive  3-benzoylamino-4-rnethylcoumarin (6)  only  i n  very poor 

y i e l d ,  r e q u i r i n g  prolonged hea t ing  of t h e  r eac tan t s .  Whereas g-a lkyl imines  ( 2 ,  

R = O H ;  Y = alk-N) reacted  wi th  1 i n  b o i l i n g  benzene t o  g i v e  6 i n  moderate y i e l d ,  

t h e  r e a c t i o n  of g-arylimines ( 2 ,  R =OH;  Y = Ar-N)  with 1 af fo rded  t h e  correspo- 

nding dihydrocoumarins 3 which were converted t o  6 i n  almost q u a n t i t a t i v e  y i e l d  

when heated  i n  t h e  presence of g l a c i a l  a c e t i c  acid f o r  a  few minutes.  Apparently, 

t h e  i n i t i a l  adduct 3 underwent r i n g  expansion t o  5 followed by  8-e l iminat ion.  The 

formation of 4-~-hydroxybenzylidene-2-phenyl-2-oxazolin-5-one ( 4 ,  R = O H )  was 

n o t  d i s c e r n i b l e  i n  t h i s  r e a c t i o n .  

On hea t ing  t h e  coumarin ( 6 )  wi th  conc. HC1 i n  e thanol ,  debenzoyla t ion occurred.  

On t h e  o t h e r  hand, a l k a l i n e  hydro lys i s  a t  an e levated  t empera tu re ,  followed by 

a c i d i f i c a t i o n ,  a f fo rded  3-hydroxycoumarin (s). I t  i s  noteworthy t h a t  t h e  

a lkal i -media ted  hydro lys i s  invo lved  cleavage of t h e  l a c t o n e  bond, b u t  i someri -  

s a t i o n  of t h e  r e s u l t a n t  coumarinic ac id  t o  t h e  corresponding coumaric a c i d  (8) 

was not  encountered.  Thus, u n l i k e  t h e  coumarinic a c i d s  ob ta ined  from mono- 



s u b s t i t u t e d  coumarins3, Z r e c y c l i s e d  t o  6 on a c i d i f i c a t i o n .  The compound Q has  

been prepared e a r l i e r  by t h e  r e a c t i o n  of coumarandione and d iazoe tha ie4 ,  b u t  t h e  

present method i s  more simple and t h e  s t a r t i n g  m a t e r i a l s  a r e  e a s i l y  a v a i l a b l e .  

The products  were c h a r a c t e r i s e d  by s p e c t r a l  da ta  and elemental  ana lyses .  

Ph 
~ e '  

1 - - 2, R = OH 

a.  Y = PhN - 
b ,  Y = p-Me-C H N - - 6  4  

c ,  Y = C6H11N - 
d ,  Y = ;-BUN - 

B 8  
1. A q .  KOH ,Vj-PhCaO , -NH3 - 

1. Conc. HCl/EtOH ,v/-PhWOH 
2. HC1 
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EXPERIMENTAL 

A l l  melt ing p o i n t s  a r e  uncorrected .  The ir  spectra i n  n u j o l  were recorded on a  

Perkin-Elmer 720  spectrophotometer.  

3-N-Benzoylamino-4-anilino-4-methyl-3.4-dihydrocoumarin (2) : To a  suspension of 

h ippur i c  a c i d  (0 .9  g ;  O.CO5 mol) i n  dry benzene conta in ing t r i e t h y l a m i n e  (0 .66 g  ; 

0.0065 mol ) ,  e t h y l  c h l o r o f o m a t e  (0 .6  g ;  0.0055 mol) was added and t h e  mixture 

shaken a t  room temperature u n t i l  t h e  c r y s t a l s  dissolved and t r i e thy lamine  hydro- 

ch lo r ide  s e p a r a t e d  ou t  which was f i l t e r e d  under suct ion and washed wi th  benzene 

( 5  ml). To t h e  benzene f i l t r a t e  was added N-phenyl-2-hydroxyacetophenoneimine 

(2, 1 .05  g ;  0 .005 mol) ,  d i s so lved  i n  benzene (10 ml) .  and t h e  mixture hea ted  

under r e f l u x  f o r  1 . 5  h.  The so lu t ion  was concentrated t o  dryness  under reduced 

p ressu re  and t h e  Pas ty  mass t r i t u r a t e d  wi th  cold ethanol ( 5  m l ) .  The s o l i d  

obta ined was f i l t e r e d ,  washed wi th  cold  e thanol  ( 2  m l )  and r e c r y s t a l l i s e d  from 

e thano l ;  y i e l d  0.4 g  ( 2 1 . 5 % ) ;  mp 1 9 8 - ~ 0 0 ~ c .  v :  3370, 1760. 1660 cm-'. Found 

C ,  74.1;  H ,  5 .4 ;  N ,  7.3. C23H20N203 r e q u i r e s  C ,  74.2;  H ,  5 .4 ;  N ,  7 .5%.  

3-N-Benzoylamino-4-methyl-4-p-toluidino-3,4-dihydrocoumarin (2): The procedure,  

u s ing  a, i s  t h e  same a s  g iven  f o r  3. Y i e l d  18%; mp194-195°~.  v :  3350, 1770, 

1660 cm-I. Found C, 74 .5 ;  H ,  5.5;  N ,  7 .1 .  C24H22N203 r e q u i r e s  C, 74 .6 ;  H .  5.7; 

N ,  7 . 3 % .  

3-N-Benzoylamino-4-methylcoumarin (5 )  ; Method A ,  using g-Hydroxyacetophenone : 

2-Phenyl-2-oxazolin-5-one ) was genera ted  i n  benzene a s  descr ibed f o r  2, t h e  

benzene s o l u t i o n  was f i l t e r e d  and concentra ted  t o  dryness  under reduced p ressu re  

and t o  t h e  v i scous  r e s idue  was added phydroxyacetophenone.  taken i n  molar r a t i o  

wi th  r e spec t  t o  h ippur i c  a c i d ,  and t h e  mixture  was i n t i m a t e l y  mixed end hea ted  

ove r  a  steam b a t h  f o r  1 h . - 1 r i t u r a t i o n  wi th  ethanol gave a  s o l i d  which was 

r e c r y s t a l l i s e d  from e t h a n o l ,  y i e l d  16% mp ~ 1 5 ~ ~ .  Y :  3300, 1710, 1670, 1630 cm-'. 

Found C, 7 3 . 0 ;  H ,  4.6;  N ,  5 .5 .  C H NO requires  C, 73.1;  H ,  4.7;  N ,  5.0%. 
17 13 3  

Method 8 ,  us ing  N-Alkyl o-Hydroxyacetophenoneimine ( w a )  : The procedure us ing 

2c and/or i s  same a s  g iven f o r  z, y i e l d  about 30%; mp 215'~. The product - 
was i d e n t i c a l  w i th  t h e  compound obta ined by method A .  

Method C, Deamination of 3-N-Benzoylamino-4-N-arylamino-3,4-dihydrocoumarin (5_a/E&): 

The t i t l e  compound, taken i n  g l a c i a l  a c e t i c  ac id  (10 ml/g of 2 ) .  was heated  f o r  



15 min and worked up a s  usua l ,  y i e l d  95%; mp 215'~.  The product was i d e n t i c a l  

with t h e  compound obta ined by methods A and B .  

3-Amino-4-methylcoumarin ( 2 ) :  3-E-Benzoylamino-4-methylcoumarin (6 ,  0.3  g )  was 

added t o  e thanol  (30 01) con ta in ing  conc. HC1 ( 1 5  01) and t h e  mixture  hea ted  

under r e f l u x  f o r  4  h  when t h e  s o l i d  almost d i s so lved .  The s o l u t i o n  was concen- 

t r a t e d  over  water  b a t h ,  d i l u t e d  wi th  water,  f i l t e r e d  t o  remove unreacted  s t a r t i n g  

ma te r i a l  (5, 0 . 2  g )  and washed seve ra l  t imes  wi th  water.  The f i l t r a t e  and 

washings were combined and b a s i f i e d  with s o l i d  NaHC03 t o  g i v e  a  s o l i d  which was 

f i l t e r e d ,  washed with water and r e c r y s t a l l i s e d  from aq. e t h a n o l ;  y i e l d  0.06 9  

(32%,  ac tua l  conversion 9 0 % ) ; m p  123-124'~. Y: 3450, 3300, 1710, 1630 cm-l. 

Found C,  68.3; H ,  5 .0 ;  N ,  8.3. C1Or9NO2 r e q u i r e s  C, 68.6;  H ,  5 . 1 ;  N ,  8 .0%. 

3-Hydroxy-4-methylcoumarin (Q) : 3-E-Benzoylamino-4-methylcoumarin (&) and 1 0 %  

aq. s o l n  of KOH, taken i n  t h e  molar r a t i o  of 1 :8 ,  were heated  under r e f l u x  f o r  

2 h ,  cooled,  f i l t e r e d  and t h e  c h i l l e d  f i l t r a t e  was a c i d i f i e d  wi th  conc. HC1, and 

concentrated t o  g i v e  a  s o l i d  which was r e c r y s t a l l i s e d  from aq.  e t h a n o l ,  y i e l d  
4  

45% ( a c t u a l  conversion 73%)  ; mp 169-170'~ ( l i t .  m p  169-170'~). v :  3370, 1690, 

1640 cm-l. 
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