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4 -ETHOXYMETHYLENE-2-PHENYL-5(4Y)-OXAZOLONE AS A  SYNTHON 

FOR THE SYNTHESIS OF SOME 2Y-PYRAN-2-ONES 

V l a d i m i r  Kepe,  M a r i j a n  K o c e v a r * ,  A n d r e j  P e t r i c ,  

S l o v e n k o  P o l a n c ,  and  B o j a n  V e r c e k  

D e p a r t m e n t  o f  C h e m i s t r y  a n d  C h e m i c a l  T e c h n o l o g y ,  

U n i v e r s i t y  o f  L j u b l j a n a ,  M u r n i k o v a  6 ,  61000  L j u b l j a n a ,  

S l o v e n i a  

A b s t r a c t  - T r e a t m e n t  o f  4 - e t h o x y m e t h y l e n e - 2 - p h e n y l -  

5 ( 4 H ) - o x a z o l o n e  w i t h  a c t i v a t e d  m e t h y l e n e  compounds  

u n d e r  a c i d i c  o r  b a s i c  c o n d i t i o n s  l e a d s  t o  2 f l - p y r a n - 2 -  

o n e s  a n d  f u s e d  p y r a n - 2 - o n e s .  On t h e  o t h e r  hand ,  m e t h y l  

( 3 - b e n z o y l a m i n o - 5 - m e t h o x y c a r b o n y l - 2 - o x o - 2 ~ - p y r a n - 6 - y 1 ) -  

a c e t a t e  ( 4 )  h a s  a l s o  been  p r e p a r e d  b y  a  o n e - p o t  s y n t h e -  

s i s  f r o m  d i m e t h y l  1 , 3 - a c e t o n e d i c a r b o x y l a t e ,  d i e t h o x y -  

m e t h y l  a c e t a t e ,  h i p p u r i c  a c i d  and  a c e t i c  a n h y d r i d e .  

S e v e r a l  s u b s t i t u t i o n s  o f  t h e  e t h o x y  g r o u p  i n  4 - e t h o x y m e t h y l e n e - 2 - p h e n y l -  

5 ( 4 & ) - o x a z o l o n e  (1) w i t h  d i f f e r e n t  n u c l e o p h i l e s  h a v e  b e e n  d e s c r i b e d . ' ,  

A l m o s t  a l l  o f  t h e m  w e r e  c a r r i e d  o u t  u n d e r  b a s i c  c o n d i t i o n s ,  a n d  o n l y  few i n  

a c i d i c  med ium.  T r a n s f o r m a t i o n s  o f  o x a z o l o n e  (1) w i t h  d o u b l e - a c t i v a t e d  

m e t h y l e n e  compounds  i n t o  2 K - p y r a n - 2 - o n e s  and  f u s e d  p y r a n - 2 - o n e s  u n d e r  b a s i c  

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

We d e s c r i b e  h e r e  t r a n s f o r m a t i o n s  o f  compound (1) w i t h  a c t i v a t e d  m e t h y l e n e  

compounds ( 2 )  i n t o  2 K - p y r a n - 2 - o n e  d e r i v a t i v e  ( 4 )  and  f u s e d  p y r a n - 2 - o n e s  

D e d i c a t e d  t o  D r .  Masatomo Hamana, P r o f e s s o r  E m e r i t u s  o f  K y u s h u  U n i v e r s i t y ,  

on  t h e  o c c a s i o n  o f  h i s  7 5 t h  b i r t h d a y .  
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(5 -10)  u n d e r  a c i d i c  a s  w e l l  a s  u n d e r  b a s i c  c o n d i t i o n s .  We a l s o  d e s c r i b e  t h e  

s y n t h e s i s  o f  c o m p o u n d  ( 4 )  b y  a  o n e - p o t  s y n t h e s i s 4 - =  s t a r t i n g  f r o m  e q u i m o l a r  

a m o u n t s  o f  a c t i v a t e d  m e t h y l e n e  compound,  d i e t h o x y m e t h y l  a c e t a t e  a n d  

h i p p u r i c  a c i d  i n  t h e  p r e s e n c e  o f  a  l a r g e  e x c e s s  o f  a c e t i c  a n h y d r i d e .  

T h e  r e a c t i o n s  u n d e r  a c i d i c  c o n d i t i o n s  h a v e  b e e n  c a r r i e d  o u t  i n  b o i l i n g  

a c e t i c  a c i d  a n d  t h e  r e a c t i o n s  u n d e r  b a s i c  c o n d i t i o n s  e i t h e r  i n  m i x t u r e s  o f  

e t h a n o l  ( i n  o n e  c a s e  m e t h y l e n e  c h l o r i d e )  a n d  t r i e t h y l a m i n e  a t  r o o m  

t e m p e r a t u r e  o r  i n  b o i l i n g  m i x t u r e s  o f  p y r i d i n e  a n d  t r i e t h y l a m i n e  ( M e t h o d  

A ) .  T h e  c o u r s e  o f  r e a c t i o n s  h a s  b e e n  f o l l o w e d  b y  t l c .  I n  c o m p a r i s o n  t o  t h e  

r e a c t i o n s  u n d e r  b a s i c  c o n d i t i o n s  t h e  r e a c t i o n s  i n  a c e t i c  a c i d  h a v e  r e q u i r e d  

m o r e  s e v e r e  c o n d i t i o n s ;  h i g h e r  t e m p e r a t u r e  o r  s o m e t i m e s  l o n g e r  h e a t i n g  

p e r i o d s  ( s e e  T a b l e ) .  

I n  t h e  o n e - p o t  s y n t h e s i s  o f  c o m p o u n d  ( 4 )  ( M e t h o d  6 )  d i e t h o x y m e t h y l  a c e t a t e  

was f i r s t  h e a t e d  w i t h  d i m e t h y l  1 , 3 - a c e t o n e d i c a r b o x y l a t e  u n t i l  t h e  c o r r e -  

s p o n d i n g  i n t e r m e d i a t e  ( 1 2 )  was f o r m e d .  T h e  r e a c t i o n  was c o n t i n u e d  b y  t h e  

a d d i t i o n  o f  h i p p u r i c  a c i d  a n d  a c e t i c  a n h y d r i d e ,  f o l l o w e d  b y  h e a t i n g  o f  t h e  

r e a c t i o n  m i x t u r e .  

T h e  r e a c t i o n s  w i t h  4 - h y d r o x y - 2 1 - I - b e n z o p y r a n - C o n e  o r  4 - h y d r o x y - 2 ( 1 & ) -  

q u i n o l i n o n e  m i g h t  g i v e  t w o  i s o m e r i c  t y p e s  o f  p r o d u c t s  ( 9 )  o r  ( l l ) ,  

r e s p e c t i v e l y .  T h e  s t r u c t u r e s  ( 9 a )  a n d  ( 9 b )  f o r  t h e s e  t w o  c o m p o u n d s  h a v e  

b e e n  a s c r i b e d  o n  t h e  b a s i s  o f  t h e i r  i r  a n d  'H n m r  d a t a .  T h e i r  f o r m a t i o n s  

a r e  a l s o  i n  a g r e e m e n t  w i t h  t h e  f o r m a t i o n s  o f  some d e r i v a t i v e s  o f  t h e s e  

h e t e r o c y c l i c  s y s t e m s  s t a r t i n g  f r o m  ( e t h o x y m e t h y 1 e n e ) m a l o n o n i t r i l e  a n d  

4 - h y d r o x y - 2 H - 1 - b e n z o p y r a n - 2 - o n e  o r  d i f f e r e n t  4 - h y d r o ~ y - 2 ( 1 ~ ) - q u i n o l i n o n e s . ~  

E X P E R I M E N T A L  

M e l t i n g  p o i n t s  w e r e  d e t e r m i n e d  o n  a  K o f l e r  m i c r o  h o t  s t a g e .  'H Nmr s p e c t r a  

w e r e  r e c o r d e d  w i t h  a  JEOL JNM FX90Q a n d  V a r i a n  EM360L i n s t r u m e n t s ,  u s i n g  

TMS a s  i n t e r n a l  s t a n d a r d .  I n f r a r e d  s p e c t r a  w e r e  o b t a i n e d  w i t h  a  P e r k i n  
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T a b l e :  Y i e l d s  o f  t h e  C O ~ D O U ~ ~ S  14-10) by m e t h o d  A :  

A c t i v e  m e t h y l e n e  S o l v e n t  R e a c t i o n  P r o d u c t  Y i e l d  

comoound c o n d i t i o n s  

D i m e t h y l  1 , 3 - a c e t o n e -  AcOH 8 h ,  A 

d i c a r b o x y l a t e  CH2C1 2 / N E t 3  48 h,  r t  

l , 3 - C y c l o h e x a n e d i o n e  

5 - M e t h y l - 1 . 3 - c y c l o -  

h e x a n e d i o n e  

5 , 5 - D i m e t h y l - 1 , 3 - c y c l o -  

h e x a n e d i o n e  

B a r b i t u r i c  a c i d  

1 . 3 - D i m e t h y l b a r b i t u r i c  

a c i d  

Z K - 1 - B e n z o p y r a n - 2 - o n e  

4 - H y d r o x y - Z ( l H ) .  

q u i n o l i n o n e  

1 , 3 - l n d a n e d i o n e  
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A )  R e f l u x  
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E l m e r  1 3 1 0  s p e c t r o p h o t o m e t e r .  Mass s p e c t r a  w e r e  r e c o r d e d  w i t h  a  CEC-20-110 

C i n s t r u m e n t .  E l e m e n t a l  a n a l y s e s  ( C ,  H,  N)  w e r e  p e r f o r m e d  w i t h  a  P e r k i n  

E l m e r  2400  CHN A n a l y z e r .  T l c  was c a r r i e d  o u t  o n  F l u k a  s i l i c a  g e l  t l c  c a r d s .  

Compound a n d  5 - m e t h y l - 1 , 3 - c y c l o h e x a n e d i o n e 9  w e r e  p r e p a r e d  a s  d e s c r i b e d  

i n  t h e  l i t e r a t u r e .  A l l  o t h e r  r e a g e n t s  w e r e  u s e d  as r e c e i v e d  f r o m  c o m m e r c i a l  

s o u r c e s .  

M e t h o d  A: A m i x t u r e  o f  t h e  c o r r e s p o n d i n g  a c t i v a t e d  m e t h y l e n e  compound ( 2  

mmol )  and  4-ethoxymethylene-2-phenyl-5(4H)-oxazolone (1) ( 4 3 4  mg, 2 mmol ) ,  

2  ml  o f  d r y  e t h a n o l  ( o r  m e t h y l e n e  c h l o r i d e )  and  t r i e t h y l a m i n e  ( 3 1 - 4 1  mg, 

0 . 3 - 0 . 4  mmo l )  l o r  4  ml  ( 5 0  mmol )  o f  p y r i d i n e  and  1 2 1  mg ( 1 . 2  mmol)  o f  

t r i e t h y l a m i n e ;  o r  4  m l  o f  a c e t i c  a c i d 1  was l e f t  a t  r o o m  t e m p e r a t u r e  ( o r  

h e a t e d ) .  ( s e e  T a b l e )  

When e t h a n o l  ( o r  m e t h y l e n e  c h l o r i d e )  was u s e d  a s  a  s o l v e n t ,  t h e  r e a c t i o n  

m i x t u r e  was c o o l e d  and  t h e  s o l i d  p r o d u c t  was f i l t e r e d  and  washed w i t h  a  

s m a l l  amount  o f  e t h a n o l .  

When t h e  r e a c t i o n  was c a r r i e d  o u t  i n  p y r i d i n e  o r  a c e t i c  a c i d ,  t h e  s o l v e n t  

was f i r s t  e v a p o r a t e d ,  t h e n  1 - 2  m l  o f  e t h a n o l  w e r e  a d d e d  t o  t h e  r e s i d u e .  

Upon c o o l i n g  t h e  s o l i d  p r o d u c t  was t a k e n  b y  f i l t r a t i o n  a n d  washed  w i t h  

e t h a n o l .  ( T h e  y i e l d s  a r e  g i v e n  i n  t h e  T a b l e . )  

M e t h o d  B: S y n t h e s i s  o f  compound 4.  A  m i x t u r e  o f  d i e t h o x y m e t h y l  a c e t a t e  ( 3 2 5  

mg, 2  mmol )  and  d i m e t h y l  1,3-acetonedicarboxylate ( 3 4 9  mg, 2  mmol )  was 

h e a t e d  f o r  1 h  a t  8 0 - 9 0  O C ,  t h e n  h i p p u r i c  a c i d  ( 3 5 9  mg, 2  mmol )  and a c e t i c  

a n h y d r i d e  ( 2 . 5  m l )  w e r e  added  and  t h e  r e a c t i o n  m i x t u r e  was h e a t e d  f o r  4  h  

a t  8 0 - 9 0  O C .  The  r e a c t i o n  m i x t u r e  was e v a p o r a t e d  i n  v a c u o  and  t h e  r e s i d u e  

was t r e a t e d  w i t h  1 - 2  ml  o f  e t h a n o l .  Upon c o o l i n g  t h e  s o l i d  was f i l t e r e d  and 

washed w i t h  e t h a n o l .  Y i e l d  o f  t l c  p u r e  compound 4:  168  mg ( 2 4 % ) .  

A n a l y t i c a l  a n d  s p e c t r o s c o p i c  d a t a  o f  t h e  compounds :  

M e t h y l  (3-Benzoylamino-5-methoxycarbonyl-2-oxo-2-p~ran-6-~l)acetate ( 4 ) :  
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mp 1 5 5 - 1 5 8  OC (MeOH); i r  ( K B r )  1 7 3 5 b r ,  1 7 1 3 ,  1 6 6 4  cm- ' ;  'H n m r  ( 9 0  MHz, 

DMSO-d,) a 3 . 6 8  ( 3 H ,  s, Me) ,  3 . 8 3  (3H,  s ,  M e ) ,  4 . 1 3  ( 2 H ,  s ,  CH,), 7 . 5 6  ( 3 H ,  

m, P h ) ,  7 . 9 5  (2H,  m, P h ) ,  8 . 4 8  ( l H ,  s ,  4 - H ) ,  9 . 7 7  ( l H ,  s ,  N H ) .  A n a l .  C a l c d  

f o r  C17H15N07:  C, 5 9 . 1 3 ;  H, 4 . 3 8 ;  N, 4 . 0 6 .  F o u n d :  C, 5 9 . 3 6 ;  H, 4 . 6 3 ;  N, 

4 . 0 1 .  

N-(5,6,7,8-Tetrahydro-2,8-dioxo-2~l-bezopyran-3-y1)benzamide ( 6 ) :  - 

mp 2 4 8 - 2 5 0 ° C  (DMF/MeOH); i r  ( K B r )  1 7 0 5 ,  1 6 8 0  cm-'; 'H nmr  ( 6 0  MHz, DMSO-d,) 

2 . 1 0  (2H,  m, 6 - C H 2 ) ,  2 . 5 0 - 2 . 9 3  (4H,  m, 5 -CH2,  7-CH,) ,  7 . 6 8  ( 3 H ,  m, P h ) ,  

8 . 0 5  ( 2 H ,  m, P h ) ,  8 . 3 0  ( l H ,  s ,  4 - H ) ,  9 . 8 2  ( l H ,  s ,  NH) ;  ms ( m / z )  2 8 3  (M', 

6 % ) .  A n a l .  C a l c d  f o r  C16H13N04:  C ,  6 7 . 8 4 ;  H, 4 .62 ;  N, 4 . 9 4 .  F o u n d :  C, 

6 7 . 7 2 ;  H, 4 . 5 6 ;  N, 5 . 1 7 .  

7a :  mp 1 8 8 - 1 8 9  OC ( E t O H ) ;  mp l i t . , '  1 8 8 - 1 8 9  O C .  

7b :  mp 1 9 1 - 1 9 2  OC ( E t O H ) ;  mp l i t . , 4  1 9 1 - 1 9 2  OC 

7 c :  mp 1 7 9 - 1 7 9 . 5  OC ( E t O H ) ,  mp l i t . , 4  1 7 9 - 1 7 9 . 5  O C .  

8 a :  mp a b o v e  3 0 0  "C (DMSO/MeOH); mp l i t . ,5  a b o v e  3 0 0  OC. 

8 b :  mp 2 7 1 - 2 7 4  OC (DMF/MeOH); mp l i t . , 5  2 7 1 - 2 7 4  O C .  

N-(2.5-Dioxo-2H.5H-pyrano~3,2-~llbenzopyran-3-yl)benzamide ( 9 a ) :  - 
mp 3 0 9 - 3 1 1  OC (DMF); i r  ( K B r )  1 7 2 0 b r  cm-' ;  'H nmr  ( 6 0  MHz, DMSO-d,) a 

7 . 5 0 - 8 . 2 2  (9H,  m, Ph, 7 -H,  8 - H ,  9 -H,  1 0 - H ) ,  8 . 6 8  ( I H ,  s ,  4 - H ) ,  9 . 9 5  ( I H ,  s, 

NH); ms ( m / z )  3 3 3  ( M I ,  2 4 % ) .  A n a l .  C a l c d  f o r  C19HllN05: C, 6 8 . 4 7 ;  H, 3 . 3 3 ;  

N,  4 . 2 0 .  F o u n d :  C, 6 8 . 6 9 ;  H, 3 . 3 2 ;  N,  4 . 2 9 .  

H-(5.6-Dih~dro-2,5-dioxo-2H-pyranot3,2-clquinoline-3-yl)benzamide ( 9 b ) :  

mp a b o v e  3 6 0  OC; i r  ( K B r )  1 7 1 8 ,  1 6 6 0 b r  cm- ' ;  'H nmr  (DMSO-d,, 1 5 0  "C) a 

7 . 2 3 - 8 . 1 3  (9H,  m, Ph, 7 -H,  8 - H ,  9 -H,  1 0 - H ) ,  8 . 7 5  ( I H ,  s ,  4 - H ) ,  9 . 4 0  ( I H ,  

b r o a d  s ,  NH),  1 1 . 7 5  ( l H ,  b r  s, NH) ;  ms ( m / z )  3 3 2  ( M t ,  3 1 % ) .  A n a l .  C a l c d  f o r  

C 1 9 H 1 2 N 2 0 4 :  C, 6 8 . 6 7 ;  H, 3 . 6 4 ;  N, 8 . 4 3 .  F o u n d :  C ,  6 8 . 9 1 ;  H, 3 . 6 7 ;  N, 8 . 6 2 .  

10: mp 2 2 7 - 2 2 9  "C (DMSO/MeOH); mp l i t . , '  2 2 7 - 2 2 9  OC. 
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