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ONE-FLASK SYNTHESIS OF 4-[BIS(METWLTHIO)]METHYLENE-2-PHENYL- 

5-OX0-4,5-DIHYDRO-l,3dXAZOLE AND ITS AMINOLYSES 

Ram A s h a r e ,  ( V r s . )  J a l p a n a  Roy, and Arya K. ~ u k e r j e e *  

C h e m i s t r y  D e p a r t m e n t ,  F a c u l t y  of S c i e n c e ,  B a n a r a s  Hindu U n i v e r s i t y  
Varanas i -221005 ,  I n d i a  

A b s t r a c t -  C y c l i s a t i o n  of h i p p u r i c  a c i d  w i t h  e t h y l  c h l o r o f o r m a t e  

and t r i e t h y l a m i n e  i n  benzene  and  s u b s e q u e n t  t r i e t h y l a m i n e -  

media ted  c o n d e n s a t i o n  w i t h  c a r b o n  d i s u l p h i d e  and  S - m e t h y l a t i o n  

a f f o r d  t h e  t i t l e  compound which  u n d e r g o e s  1.5-bond c l e a v a g e  on 

h e a t i n g  w i t h  m o l a r  p r o p o r t i o n  o f  a  p r i m a r y  amine i n  t h e  p r e s e n c e  

of g l a c i a l  a c e t i c  a c i d ,  t h e  k e t e n e t h i o a c e t a l  moie ty  r e m a i n i n g  

i n t a c t .  On i n c r e a s i n g  t h e  p r o p o r t i o n  of t h e  amine and  h e a t i n g  

t h e  m i x t u r e  f o r  a  l o n g e r  p e r i o d ,  t h e  c o r r e s p o n d i n g  N,Nq-disubs-  

t i t u t e d  benzoylaminomalondiamides a r e  o b t a i n e d .  

4-Alkoxy(alkylthio)methylene-2-phenyl-5-oxo-4,5-dihydro-l,3-oxazoles (I) r e a c t  - 
w i t h  p r i m a r y  m i n e s ,  f o r  example a n i l i n e ,  t o  a f f o r d  2, t h e  1 ,5-bond of  t h e  r i n g  - 

1 r e m a i n i n g  u n a f f e c t e d  . However, r e a c t i o n s  w i t h  c e r t a i n  b i n u c l e o p h i l e s  g i v e  

h e t e r o c y c l e s ,  t h e  t y p e  o f  which d e p e n d s  on t h e  n a t u r e  of t h e  r e a c t a n t s l s 2 .  I n  

t h i s  c o n n e c t i o n  we examined a m i n o l y s e s  of 4-[bis(methylthio)]methylene-2-phenyl - 
5-0x0-4.5-dihydro-1.3-oxazole ( 6 ) .  - T h i s  compound i s  known i n  t h e  l i t e r a t u r e 3 ,  b u t  

t h e  r e p o r t e d  s y n t h e s i s  i n v o l v e s  s t e p s  which a r e  r a t h e r  t e d i o u s .  A l s o ,  i t s  r e a c t -  

i o n s  do n o t  seem t o  have  been  p r o p e r l y  i n v e s t i g a t e d .  I t  s h o u l d  b e  ment ioned  t h a t  

k e t e n e d i t h i o a c e t a l s  have  a c q u i r e d  i m p o r t a n c e  i n  r e c e n t  a n d  t h e  sys tem 6 

i s  s p e c i a l l y  i n t e r e s t i n g  b e c a u s e  o f  t h e  r e a c t i v e  f u n c t i o n a l i t i e s  p l a c e d  i n  j u x t a -  

p o s i t i o n  t o  one  a n o t h e r .  H i p p u r i c  a c i d  was c y c l i s e d  w i t h  e t h y l  c h l o r a f o m a t e  and  

t r i e t h y l a m i n e  i n  d r y  b e n z e n e ,  and t o  t h e  r e s u l t a n t  2-phenyl-5-0x0-4.5-dihydro- 

1 , 3 - o x a z o l e  ( 5 )  were  added  i n  s t a g e s  c a r b o n  d i s u l p h i d e  and methyl  bromide.  On - 
work-up and s e p a r a t i o n  b y  chromatography ,  t h e  p u r e  p r o d u c t  was o b t a i n e d .  The u s e  

o f  a  l a r g e  e x c e s s  of t h e  methyl  h a l i d e  gave  a  b e t t e r  r e s u l t .  The s t r u c t u r e  of 6 - 
was c o n f i r m e d  by  s p e c t r a l  d a t a .  



Scheme 

N- C = C H R  
I I  I 

N I = C H N H C 6 H 5  
+ C H N H  ----3 

H5C6-C-.0,C= 0 6 5  2 H 5 C 6 -C 11 \o/C=O I + R H  

RNH2/AcOH/v ,  15-30 min 

1 2  R = HOOC-CH2 r----- - -  
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Aminolyses  of 6 were c a r r i e d  o u t  w i t h  g l y c i n e ,  a n i l i n e  and p - t o l u i d i n e  u n d e r  - 
d i f f e r e n t  c o n d i t i o n s .  I t  h a s  been f o u n d  t h a t  on h e a t i n g  w i t h  one  mole of a n i l i n e  

i n  b e n z e n e ,  6 remains  i n t a c t .  However, i n  t h e  p r e s e n c e  of g l a c i a l  a c e t i c  a c i d  - 
r a p i d  c l e a v a g e  of t h e  1.5-bond t a k e s  p l a c e  a f f o r d i n g  rh_ i n  good y i e l d .  - - 
S i m i l a r l y ,  on h e a t i n g  6 a n d  g l y c i n e  i n  g l a c i a l  a c e t i c  a c i d  a l o n e ,  t h e  dehydro- - 

p e p t i d e  (La) was o b t a i n e d .  The a m i n o l y s i s  i s  r a p i d  and q u i t e  s e l e c t i v e ,  t h e  -- 
k e t e n e d i t h i o a c e t a l  m o i e t y  remain ing  u n a f f e c t e d ,  u n d e r  t h e  r e a c t i o n  c o n d i t i o n s  

ment ioned .  

When t h e  a n i l i d e  (2) was h e a t e d  u n d e r  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  f o r  a b o u t  

2  h  w i t h  f u s e d  sodium a c e t a t e  a s  a  c a t a l y s t ,  a  m i x t u r e  was o b t a i n e d  from which 

6 was s e p a r a t e d  b y  TLC ( s i l i c a  g e l / b e n z e n e )  i n  a b o u t  30% y i e l d  a n d  it was - 
c o n f i r m e d  by comparison w i t h  a u t h e n t i c  sample.  The o t h e r  components of t h e  

m i x t u r e  c o u l d  n o t  be p r o p e r l y  c h a r a c t e r i s e d  s i n c e  t h e s e  were a lways  contamina ted  

When 6 and a n i l i n e  o r  p - t o l u i d i n e ,  t a k e n  i n  t h e  m o l a r  r a t i o  of 1 : 3 , w e r e  h e a t e d  - 
i n  b o i l i n g  g l a c i a l  a c e t i c  a c i d  c o n t a i n i n g  c a t a l y t i c  amount of f u s e d  sodium 

a c e t a t e  f o r  a b o u t  3  h  and worked u p ,  a  s u l p h u r  f r e e  compound was o b t a i n e d  t o  

which t h e  s t r u c t u r e  h a s  been  a s s i g n e d  on t h e  b a s i s  o f  i r  spec t rum and mass M+ -- 

S i n c e  t h e s e  compounds a r e  i n s u f f i c i e n t l y  s o l u b l e ,  t h e i r  n m r  s p e c t r a  c o u l d  no t  be 

r e c o r d e d .  I s o l a t i o n  o f  &g can be a c c o u n t e d  f o r  o n l y  b y  assuming t h e  f o r m a t i o n  of -- 
a n  u n s t a b l e  i n t e r m e d i a t e  2 which would undergo  h y d r o l y s i s  d u r i n g  t h e  work-up, a s  - 
shown i n  t h e  scheme.  

The p r e s e n t  i n v e s t i g a t i o n  r e v e a l s  t h a t  4-[bis(methylthi0)]rneth~lene-2-~henyl- 

5-0~0-4,5-dihydro-l,3-oxazole ( 5 )  - i s  amenable t o  s e l e c t i v e  a m i n o l y s i s .  A l s o ,  i t  

can  a f f o r d  acylaminomalondiamides (1Q) .  -- I n  view of  t h e  e a s y  a v a i l a b i l i t y  of  t h e  

s t a r t i n g  m a t e r i a l ,  s p e e d  and c e r t a i n  amount o f  s e l e c t i v i t y  o f  t h e  r e a c t i o n ,  t h e  

p r e s e n t  work seems t o  b e  p o t e n t i a l l y  u s e f u l .  

EXPERIMENTAL 

A l l  m e l t i n g  p o i n t s  a r e  u n c o r r e c t e d .  The i r  and n m r  s p e c t r a  were r e c o r d e d  on 

Perkin-Elmer 7 2 0  and/or  257 ,  and JEOL FX- 9 0 Q  s p e c t r o p h o t o m e t e r s  , r e s p e c t i v e l y .  

4-[~is(methylthio)]methylene-2-phen~l-5-oxo-4,5-dihydro-l,3-oxazole ( 6 )  - . To a  

m i x t u r e  of  h i p p u r i c  a c i d  ( 3 . 5 8  g ;  0.02 mol) and t r i e t h y l a m i n e  ( 3 . 8  m l ;  0 .02 mol) 

i n  d r y  benzene  (80 ml) was added e t h y l  c h l o r o f o r m a t e  ( 2 . 2  m l ;  0 .022 mol)  w i t h  



s t i r r i n g ,  and a f t e r  15 min t r i e t h y l a m i n e  (5.6 m l ;  0 . s  mol )  and  c a r b o n  d i s u l p h i d e  

( 3 . 6  m l ;  0.06 mol )  were  added drop-wise .  The m i x t u r e  was c o o l e d  i n  a n  i c e  b a t h  

a n d  t o  it methy l  bromide was p a s s e d  f o r  15-20 min ,  when i n t e n s e  c o l o u r  d e v e l o p e d .  

The  p r e c i p i t a t e  was f i l t e r e d  o f f ,  washed w i t h  benzene  ( 3 x 5  m l ) .  The f i l t r a t e  

a n d  wash ings  were  combined and c o n c e n t r a t e d  t o  d r y n e s s  u n d e r  r e d u c e d  p r e s s u r e .  

The  c r u d e  p r o d u c t  was p u r i f i e d  o v e r  column ( n e u t r a l  a lumina  o r  s i l i c a  g e l / b e n z e -  

3  n e ) ;  y i e l d ,  2 .2  g  ( 4 1 % ,  b a s e d  on h i p p u r i c  a c i d ) ;  mp 118-120' ( l i t  . mp 119-120'). 

v(KBr)  : 1800, 1 7 6 5 ,  1 7 5 0 ,  1 6 5 0 ,  1 6 1 0  cm-l. nmr (CDC~~/TMS)  6 : 2 . 6 1  ( s ,  3H, C H ~ )  ; 

2 . 8 5  ( s ,  3 H , C H 3 ) ;  7 . 4  (m, 3 H ,  a r o m ) ; 7 . 9 6  ( m ,  2 H ,  a r o m )  ppm. ~ + : 2 6 5  

( c ~ ~ H ~ ~ N ~ ~ s ~ ) .  

N - S u b s t i t u t e d  2-Benzoylamino-3-[bis(methylthio)]acrylamides ( I ) ;  G e n e r a l  P roce-  - 
d u r e  : A n i l i n e  o r  g l y c i n e  and 6 ,  t a k e n  i n  e q u i m o l a r  r a t i o ,  were  h e a t e d  u n d e r  - - 
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  ( 2 0  ml/g of 5) f o r  15-30 min a n d  c o n c e n t r a t e d  t o  - 
d r y n e s s  o v e r  a  s t e a m  b a t h .  The r e s i d u e  was t r i t u r a t e d  w i t h  a q u e o u s  e t h a n o l .  I p  -- 

was i s o l a t e d  w i t h  s a t u r a t e d  NaHC03 s o l n  and p r e c i p i t a t e d  w i t h  conc .  HC1. The  

c r u d e  p r o d u c t s  were  r e c r y s t a l l i s e d  from a q u e o u s  e t h a n o l  o r  benzene .  The r e l e v a n t  

d a t a  a r e  g i v e n  i n  t h e  T a b l e .  

N , N ' - D i s u b s t i t u t e d  Benzoylaminomalondiamides (IQ); G e n e r a l  P r o c e d u r e  : A n i l i n e  -- 

o r  p - t o l u i d i n e  and  6 ,  t a k e n  i n  t h e  m o l a r  r a t i o  o f  3 : 1 ,  and f r e s h l y  f u s e d  sodium - 

a c e t a t e  ( 5 0  mg/g o f  6 )  were h e a t e d  u n d e r  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  ( 2 0  ml/g - 

o f  6)  f o r  a b o u t  3  h ,  c o n c e n t r a t e d  t o  d r y n e s s  o v e r  a  s t eam b a t h  and  t r i t u r a t e d  - 

w i t h  aqueous  e t h a n o l .  The c r u d e  p r o d u c t s  were  r e c r y s t a l l i s e d  from e t h a n o l .  F o r  

t h e  r e l e v a n t  d a t a  s e e  t h e  T a b l e .  

We t h a n k  t h e  C.S.I.R., New D e l h i ,  f o r  t h e  award o f  a  s e n i o r  f e l l o w s h i p  ( t o  R .A. )  

a n d  a  p o s i t i o n  i n  t h e  pool  ( t o  J.R. ) .  
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Table. Aminolyses of 4-[~isheth~lthio)]methylene-2-phenyl-5-0~0-4,5-dihydro- 

1.3-oxazole ( 2 )  . 

Pro- Yield m p  i r (Nujol) Molecular combustion Analysis 
duct [%I [%I v[cm-l] Formula C H N 
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