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A b s t r a c t  - A number o f  mandelani l ides  (6) were p repa red  and 

o x i d i z e d  wi th  barium manganate t o  pheny lg lyoxan i l ides  (1). The 

l a t t e r  were conver t ed  t o  N-benzoylphenylglyoxanilides which,  

upon h e a t i n g  w i t h  t r i e t h y l  phosph i t e ,  gave t h e  corresponding 

1 ,3-oxazol ium-4-ola tes  ( 2 ) .  1,3-Oxazolium-4-olates Zf,g.o were 

i s o l a t e d  a s  c o l o r e d  s o l i d s  whereas the rest of  t h e s e  mesoionic 

compounds (Table 11) showed t r a n s i t o r y  e x i s t e n c e  i n  s o l u t i o n .  

Recent p r o g r e s s  i n  t h e  chemis t ry  of mesoionic  h e t e r o c y c l e s  has  appeared i n  two 

2 reviews . Whereas 1,3-oxazolium-5-olates (Munchnones) have been s t u d i e d  

2 
cons ide rab ly  , l i t t l e  i s  known about  t h e i r  i someric  1.3-oxazoliwn-4-olates ( 2 ) .  

The f i r s t  example of 1.3-oxazolium-4-olates was r e p o r t e d  by Hamaguchi and 

1 b a t a 3  i n  1974 i n  which diazoimide 1 was hea ted  i n  t h e  p resence  o f  c u p r i c  

a c e t y l a c e t o n a t e ,  t o  g i v e  2 (R1 = C H 3 ,  R2 = C6H5,  R3 = p-0 NC H ) 2 6 4 '  

A new method f o r  t h e  p r e p a r a t i o n  of 1,3-oxazoliwn-4-olates was d e s c r i b e d  

4 r e c e n t l y  . Treatment  of N-benzoylphenylglyoxanilide & w i t h  t r i e t h y l  phosph i t e  

y i e l d e d  2,3,5-triphenyl-l,3-oxaz0lium-4-olates (3 ,  R1 = R2 = R3 = C H ) a s  an 
6 5 

orange-red s o l i d .  The purpose  of t h i s  i n v e s t i g a t i o n  w a s  t o  e x p l o r e  t h e  g e n e r a l i t y  

of t h i s  r e a c t i o n  a s  a method f o r  s y n t h e s i s  of 1,3-oxazolium-4-olates.  S t a r t i n g  

m a t e r i a l s  J a r e  n o t  known i n  t h e  l i t e r a t u r e  and two methods were used t o  p r e p a r e  

them. The f i r s t  method5 c o n s i s t e d  i n  t h e  d i r e c t  h e a t i n g  o f  mandel ic  a c i d  4 w i t h  

t h e  co r respond ing  pr imary amines t o  y i e l d  mandelamides 6 (Table I ) .  Oxida t ion  

of 5 wi th  bar ium manganate6 gave glyoxamides 1 (Table  I )  i n  f a i r l y  good y i e l d s .  

Barium manganate w a s  found t o  be  more e f f e c t i v e  t h a n  manganese d i o x i d e  o r  n i c k e l  

pe rox ide  i n  t h i s  r e a c t i o n .  Mandelic a c i d s  4c,d were p repa red  by h y d r o l y s i s  

o f  t h e i r  co r respond ing  cyanohydr ins .  Attempts t o  p r e p a r e  p -n i t romande l i c  a c i d  



by this method failed. In the second method glyoxamide (Table 11 was prepared 

by the reaction of benzoylformic acid chloride @)with 2-naphthylamine. The 

former was satisfactorily prepared by the reaction of benzoylformic acid with 

7 1,l-dichlorodimethyl ether which was found to be superior to thionyl chloride 

OH OH0 bl 00 
9 < 8  8, 9, 

p-RC H -C-COOK + H2NRl - p-RC6H4-C-C-NHR 
6 4 ,  

---j p-RC6H4CCNHR1+ J 
H ;I 
4 - 5 - 6 - 7 - 

~ , R = H , R  = C H  1 6 5  

b, R = H, R1 = 2.5- lCH3)2C6H3 

c, R = Br, R - C 1 - 6H5 

d, R = CH3, R1 = C6H5 

e ,  R = H, R1 = 2-Naphthyl 
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i n  t h e  p r e p a r a t i o n  o f  a -ke toac id  c h l o r i d e s  where deca rbony la t ion  o f  a -ke toac id  

c h l o r i d e  i s  i n v a r i a b l y  a s e r i o u s  drawback. The conver s ion  of glyoxamides 1 i n t o  

glyoximides was achieved through t h e  gene ra t ion  of t h e  amidate  an ion  o f  1 by 

t h e  a c t i o n  o f  e i t h e r  sodium w i r e ,  sodium hydr ide ,  o r  a  phase  t r a n s f e r  r e a c t i o n  

(40% sodium hydroxide ,  t o l u e n e ,  benzyltriethylammonium c h l o r i d e  a s  a c a t a l y s t )  

fo l lowed hy a d d i t i o n  o f  t h e  appropriate a c i d  c h l o r i d e .  A t h i r d  r o u t e  t o  t h e  
- e 

p r e p a r a t i o n  of 3 was t o  t r e a t  amldate an ion  R1-N-CC6H5 w i t h  benzoylformic  a c i d  

c h l o r i d e .  Th i s  procedure  was l e a s t  s a t i s f a c t o r y  because  g lyoximides  3 were 

o b t a m e d  i n  a  h i g h l y  impure form and t h e r e f o r e  i n  low y i e l d .  By va ry ing  t h e  

n a t u r e  o f  t h e  a c i d  c h l o r i d e  i n  t h e  convers ion of 1 t o  3,  f i f t e e n  glyoximides  3 

were o b t a i n e d  i n  f a i r l y  good y i e l d s  (Table  T I ) .  A l l  g lyoximides  2,  w i t h  t h e  

e x c e p t i o n  o f  3k,t, showed two ca rbony l  bands a t  1715-1700 and 1680-1650 cm-l. 

Compounds showed one band a t  1670 c m l .  Each of g lyoximides  3 was hea ted  

w i t h  e r i e t h y l  p h o s p h i t e ,  which a c t e d  as a so lven t  a l s o ,  t o  produce t h e  correspon-  

d i n g  1,3-oxazolium-4-olate 2 (Table  11). It was found t h a t  u n l e s s  t h e  p roduc t  

p r e c i p i t a t e d  o u t  o f  t h e  r e a c t i o n  mix tu re ,  a s  i n  c a s e s  Zf,g,o, i t  e v e n t u a l l y  

decomposed i n  s o l u t i o n  a s  evidenced by t h e  gradual  l o s s  of c o l o r  i n  t h e  span of 

minutes  a t  room temperature .  Attempts t o  induce p roduc t s  t o  c r y s t a l l i z e  o u t  by 

us ing  t h e  u s u a l  o r g a n i c  s o l v e n t s  were f r u i t l e s s .  1,3-Oxazolium-4-olates Lf.g,a 

which were i s o l a t e d  i n  t h e  s o l i d  s t a t e  were found t o  decompose r e a d i l y  i n  s o l u t i o n .  

Indeed,  t h e  i n s t a b i l i t y  o f  t h e s e  compounds i s  not s u r p r i s i n g  i n  t h e  l i g h t  of t h e i r  

8 r a p i d  r e a c t i v i t y  w i t h  mois tu re  and oxygen . The h igh  r e a c t i v i t y  of 2 a s  a  4n 

e l e c t r o n - r i c h  system was demonst ra ted  i n  t h e i r  f a s t  r e a c t i o n  w i t h  N-phenyl- 

maleimide.  Compounds r e a c t e d  ins t an taneous ly  w i t h  t h e  l a t t e r ,  a t  room 

tempera tu re  t o  g i v e  t h e  expec ted  c y c l o a d d i t i o n  p roduc t s .  Although 2 f  gave a  

mixture  o f  t h e  endo and exo adduc t s4 ,  2g,o gave predominent ly  endo adduc t s  

0 ( y i e l d :  36%. 46%.  mp 210-212 C ,  302-303'~ r e s p e c t i v e l y )  which were p u r i f i e d  by 

TLC. The i n f r a r e d  s p e c t r a  o f  endo adduc t s  Q showed ca rbony l  bands a t  1720 

-1 cm , and NMR s i g n a l s  a t  6 8 . 2 ,  7 .5  (m, l 7H) ,  6 .8  (m,  2H) , two d o u b l e t s  a t  6 4.4 

(1Hl and 4.0 ( 1 H ) .  The endo ass ignment  w a s  made on t h e  b a s i s  of t h e  two-proton 

m u l t i p l e t  i n  t h e  NMR of b o t h  l?q and 90 a t  6 6.8 due t o  t h e  o r t h o  p ro tons  o f  t h e  

phenyl group o f  t h e  N-phenylmaleimide. I t  is  noteworthy t h a t  endo adduc t s  9f,g.o 

melted  w i t h  decomposi t ion  e x h i b i t i n g  t h e  c o l o r  of t h e  1 , 3 - o x a z o l i m - 4 - o l a t e  from 

which they  were d e r i v e d .  Attempts t o  i s o l a t e  the c y c l o a d d i t i o n  p r o d u c t s  of t h e  



rest of 1,3-oxazolium-4-olates (Table 11) with N-phenylmaleimide were fruitless. 

Although the latter decolorized the color of 1 rapidly, it reacted readily with 

trietiyl phosphite, which was present in relatively high concentration, to give 

9 a complex mixture of products in which the sought after cycloadducts 9 were 

formed in traces. 

Table I 

Compound R MP (OC) % Yield IR (cm-l) 

Ref. 4 

112-113 

127-129 

106-110 

62-63 

98-99 

128-129 

114-115 

145-146 

Ref. 4 

39 

7 1 

7 9 

73 

81 

47 

5 0 

39 

Ref. 4 

3210, 1640 

3250, 1640 

3300, 1660 
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T a b l e  I1 

Com- % Com- S t a b i l i t y  o f  
pound R1 R2 R3 Mp ( O C )  Y i e l d  pound compound 2  

Red c r y s t a l s  : 
s e v e r a l  weeks 

Blue c r y s t a l s :  
s e v e r a l  weeks 

Red s o l u t i o n :  
10 minu te s  

Red s o l u t i o n :  
4 m inu t e s  

V i o l e t  s o l u t i o n :  
2  minu te s  

Blue  s o l u t i o n :  
9  minu te s  

Blue s o l u t i o n :  
9 minu t e s  

Red s o l u t i o n :  
9  minu te s  

B lue  s o l u t i o n :  
15  minu te s  

V i o l e t  c r y s t a l s :  
few weeks 

Red s o l u t i o n :  
6 minu t e s  

V i o l e t  s o l u t i o n :  
4 m inu t e s  

Red s o l u t i o n :  
4 m inu t e s  

Orange s o l u t i o n :  
immediate deco lo -  
r i z a t i o n  

Red s o l u t i o n :  
3  minu te s  

NMR showed a r o m a t i c  p r o t o n s  p l u s :  6 3.7 ( 5 ,  3H) f o r  3h;  6 1 . 9 5  (s,  3H) f o r  3 s :  

6 1 .0  ( 5 ,  9H) f o r  3 i ;  6 2 .35  ( 9 ,  3H) ,  2.25 ( 5 ,  3H) f o r  3k.  
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