
HETEROCYCLES, Vol 26, No 6, 1987 

- 

FHENYL ISOTHIOCYANATE-MEDIATED CONDENSATION OF ACENRIC/2-ACETYL- 

AMINOCINNAMIC ACID WITH AROMATIC ALDHYDES 

Archana J a i n  and Arya K. ~ u k e r j e e *  

Chemistry Department, F a c u l t y  of Science ,  Banaras  Hindu 
U n i v e r s i t y ,  Varanasi-221035, I n d i a  

Abs t rac t -  One-flask s y n t h e s i s  of 4-arylmethylene-1-phenyl- 

2-styryl-2-imidazolin-5-ones ( 3 )  was achieved by t h e  phenyl 

i s o t h i o c ~ a n a t e - m e d i a t e d  condensat ion of aceturic/2-acetylamino- 

cinnamic a c i d  (1) with  a romat i c  aldehydes ( 2 ) .  I n  t h e  presence 

of s a l i c y l a l d e h y d e  ( a ) ,  t h e  r e a c t i o n  of la and 5 l e d  t o  t h e  

format ion of 3-acetylaminocoumarin (4). 

The condensat ion of a c e t u r i c  a c i d  (la) wi th  phenyl i s o t h i o c y a n a t e  was found t o  

1 g i v e  a c e t u r a n i l i d e  ( 2 )  . 2Dxazolin-5-one (9) was supposed t o  be  one of t h e  in -  

t e r m e d i a t e s  i n  t h i s  r e a c t i o n .  With a  view t o  confirming t h e  in t e rmed iacy  of $, 

2-acetylamino a c i d s  (A) were cyclocondensed w i t h  phenyl i s o t h i o c y a n a t e  i n  t h e  

p resence  of s u i t a b l e  aromat ic  a ldehydes  (L), using pyr id ine  a s  a  c a t a l y s t .  Where 

a s  t h e  r e a c t i o n  of 2-acetylaminocinnamic a c i d  (&) a f fo rded  4-benzylidene-L- 

2 phenyl-2-styryl-2-imidazolin-5-ones (3, A r  = Ph)  (Method B), t h e  condensat ion of 

a c e t u r i c  a c i d  ( l a )  gave 4-arylmethylene-l-phcnyl-2-styryl-2-imidazolin-5-ones 

2 ( 3 ,  ~ r l  = A r  ) (Method A). I t  i s  worthy of note t h a t  3-acetylaminocoumarin (4) 

was o b t a i n e d ,  when and 5 were h e a t e d  t o g e t h e r  i n  t h e  presence  of s a l i c y l -  

a ldehyde ( a ) .  

The i s o l a t i o n  of imidazolones (3) and t h e  coumarin (4) i n d i c a t e s  t h e  format ion of 

6 dur ing  t h e  r e a c t i o n ,  a s  shown i n  Scheme 1. The convers ion of & i n t o  3 may - 
proceed through a n o t h e r  r o u t e  i n v o l v i n g  13 a s  an in t e rmed ia te  (Scheme 2 ) .  Thermal 

c y c l i z a t i o n  of a u t h e n t i c  2 t o  13 was i n d i c a t e d  by TLC ( s i l i c a  gel /benzene) ,  b u t  

t h e  product  cou ld  no t  be  i s o l a t e d  i n  p repa ra t ive  y i e l d .  I t  h a s  been found t h a t  

decomposes on hea t ing .  However, when 2-acetylaminocinnamanilide (2) and an 

a romat i c  aldehyde were hea ted  under r e f l u x  i n  g l a c i a l  a c e t i c  a c i d ,  t h e  corre-  

sponding 2-styryl-2-imidazolin-5-one ( 3 )  was obta ined i n  good y i e l d s  (Method C ) .  
2 .3  Some of t h e  compounds r epor t ed  h e r e  a r e  u s u a l l y  prepared by s tep-wise  methods , 



MeCO-NH-Z-COO H A r C H O  2 

&, z=cti2 - 2 sokr 
b ,  Z = P h - C H S  a ,  A r =  3-02N-C6H4 - - 

b ,  A r  = 3-MeO, 4-HO-C H - 6 3 
bh 

;, A r =  P h  
3 - 

1 2  a ,  A r  = A K  =3-0 N-C H 
d ,  A r  = 2-HO-C6H4 - - 2 6 4.. 2 b, A & = A ~  = p h  

2 CS A& = 3-0 N-C H ; A r  = Ph 
2 6 4  

2 d ,  A & =  3-MeO, 4-HO-C H ; A r  = P h  - 6 3 
2 e ,  A& = 2-HO-C6H4; AK = Ph - 

Scheme 1 

Scheme 2 ,G 



HETEROCYCLES, Vol 26, No 6, 1987 

r e q u i r i n g  l o n g e r  t ime .  The p resen t  one-f lask  syn thes i s  i s  s imple  and qu ick ,  and 

t h e  work-up i s  easy.  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  d a t a  and 

e lementa l  a n a l y s e s .  

Tab le  1. Phenyl Isothiocyanate-Media ted  Condensation of Aceturic/2-Acetylamino- 

cinnamic Acid (L) and/or  C y c l i z a t i o n  of 2-Acetylaminocinnamanilides i n  

t h e  presence  of Aromatic Aldehydes. 

Pro- Method y i e l d a  mp ir  (Nujo l )  nmr ( C K ~ ~ / T M S )  

d u c t  [%I ["c] dcm-'I 6 [ P P ~  

6 .90(d ,  LH, J = 1 4  Hz, A~CH=CH_); 7 .40-  
8.56(m, 15H, arom, 4 - C M  and A ~ - C & M ) .  

6 .46(d ,  l H ,  .I= 14 Hz, PhCH=CH); 7.06- 
7.53(m, 14H. arom and 4 -CdH) ;  7 . 9 4 ( d ,  

lH, J =  1 4  H Z ,  P h - Q M ) ;  8.06-8.28(m, 

2H, arom). 

6.45(d,  L H ,  J = 1 4  Hz, ATCH=CH_); 7 .0-  

7.43(m, 13H. arom and 4 - C M ) ;  7 . 8 4 ( d ,  
l H ,  14 Hz, AICH_M); 8.03-8.21(m, 2H, 
arom) . 
3.84(s ,  3H, 0CH3); 6 . 3 4 ( d ,  L H ,  1 4  Hz, 
AICHrCH) ; 6.88-7.49(m, 13H. 4 & M ,  

Ar-OH, and arom); 7 . 8 4 ( d ,  iH, AICH_=GH); 

8.06-8.24(d, W ,  arom). 

2 .22( s ,  3H, CH3CO); 7.31(m, 4H, arom); 
8 .06(s ,  l H ,  exchangable ,  CONH) ; 

a Y i e l d s  of puzecompounds a r e  g iven  and t h e s e  a r e  based on a c e t u r i c - ,  2-acetyl- 

aminocinnamic a c i d s  and 2-acetylaminocinnamanil ides f o r  Methods A ,  B and C, 

r e s p e c t i v e l y .  

b I n s u f f i c i e n t l y  s o l u b l e .  

c Y i e l d  based on a c e t u r i c  a c i d .  



Table 2. Elemental  Analyses of t h e  Products :  

Compound Molecular  C H N 
Formula ------------ ------------ 

C a l c u l a t e d  C a l c u l a t e d  C a l c u l a t e d  
(Found) (Found) (Found) 

A l l  me l t ing  p o i n t s  a r e  uncor rec ted .  The i r  and nmr s p e c t r a  were recorded on 

Perkin-Elmer 7 2 0  and/or 257, and JEOL FX-90Q spec t ropho tomete r s ,  r e s p e c t i v e l y .  

The r e l e v a n t  d a t a  a r e  g iven i n  Tab les .  

4-Arylmethylene-l-phenyl-2-styryl-2-imidazolin5ones ( 3 )  ; General  Procedure : 

Method A ,  Using A c e t u r i c  Acid ( l a ) :  Phenyl i s o t h i o c y a n a t e  (1 .2  mol ) ,  a c e t u r i c  

ac id  (1 .0  mol ) ,  a romat ic  aldehyde (2 .0  mol) and pyr id ine  (0 .1  ml/g of 2) were 

heated t o g e t h e r  a t  1 6 0 ' ~  f o r  3 0  min. The mix tu re  was washed w i t h  l i g h t  petroleum, 

NaHC03 so ln ,  and t h e  c rude  product  was r e c r y s t a l l i z e d  from benzene o r  g l a c i a l  

a c e t i c  a c i d .  

Method B , Using 2-Acetylaminocinnamic Acid ( l b )  : 2-Acetylaminocinnamic a c i d  ( l b )  
4 

and an aromat ic  aldehyde ( z ) ,  t aken  i n  equimolar r a t i o ,  were h e a t e d  wi th  phenyl 

i so th iocyana te  (1 .2  mol) a t  1 6 0 ~ ~  f o r  30 min, u s i n g  p y r i d i n e  a s  a c a t a l y s t ,  and 

t h e  mixture  was worked up a s  i n  Method A.  

Method C ,  Using 2-Acetylaminocinnamanilides ( 1 2 ) :  An equimolar mixture  of 12 5 



HETEROCYCLES, Vol 26, No. 6, 1987 

and an  aldehyde ( 2 )  were h e a t e d  under  r e f l u x  i n  g l a c i a l  a c e t i c  a c i d  ( 1 5  ml/g of 

1 2 )  f o r  2.5 h  us ing  f r e s h l y  fused sodium a c e t a t e  a s  a  c a t a l y s t .  I t  was concent- - 
r a t e d  t o  dryness  o v e r  a  steam b a t h  and t r i t u r a t e d  w i t h  e thano l .  The crude 

product  was r e c r y s t a l l i z e d  from benzene 3r g l a c i a l  a c e t i c  ac id .  

3-Acetylaminocoumarin (4): Acetu r i c  a c i d  ( 1 . 0  mol), phenyl i s o t h i o c y a n a t e  (1 .2  

mol) and s a l i c y l a l d e h y d e  (1 .0  mol) were mixed and hea ted  a t  1 6 0 ~ ~  f o r  3 0  min, 

us ing  p y r i d i n e  a s  a  c a t a l y s t .  The mixture  was washed wi th  l i g h t  petroleum,NaHC03 

s o h  and t h e  crude product  r e c r y s t a l l i z e d  from aq. e t h a n o l .  The r e l e v a n t  da ta  a r e  

g iven i n  Tables .  
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