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ORGANIC PREPARATIONS AND PROCEDURES INT. 5(6), 261-264 (1973) 

SYNTHESIS OF 5-BENZOYL-6-PHENYL- 1 , 3 -0XAZ INONES’ 
(Syntheses of Heterocycles, 179.) 

G. Kollenz, E. Ziegler und W. Ott 

Institut fur Organische Chemie 
Universitat Graz, AUSTRIA 

The thermal decomposition of 4-benzoyl-5-phenyl- 

furan-2,3-dione (1) - leads to the a-acylketene 2 - as an inter- 

mediate which undergoes cycloaddition reactions with hetero - 

cumulenes like arylisocyanates or carbodiimides’ . In a similar 
way, the CsN bond of nitriles should also react with 2 - to form 

the corresponding 1,3-oxazinones. This paper reports the 

formation of 1,3-oxazinones (I) - 

aromatic nitriles. 

from the reaction of 2 - with 

a) R= Ph 
b) R= 3,4-Xylyl 
c) R= 1-Naphthyl 

1 

( PhC O)2C H-CO NHC OP h 
4 1 ph;NH*y22 [ 
- - PhCOC H2 COPh 

2 6 1  
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KOLLENZ, ZIEGLER AND OTT 

Our experiments show that attention must be paid 

to special reaction conditions in order to prevent 2 from 

undergoing dimerisation reactions2: a) The nitrile must be 

used in excess and as solvent; b) the temperature must be 

carefully controlled. In this way, benzonitrile, 3,4-dimethyl- 

benzonitrile and 1-naphthonitrile reacted with 2 - to give the 

corresponding 1,3-oxazinones _-  - E .  

- 

Hydrolysis of ?_a in the presence of acids leads to -_ 
ring opening and formation of the unstable intermediate 4, - 

which finally after cleavage of the C-C bond and loss of C02 

gives dibenzoylmethane and benzamide as final stable compounds. 

Other oxazinones such as substituted 1,3-benzoxazinones show 

the same behaviour toward acid hydrolysis3, The instability 

of high acylated derivatives of acetic acid e.g. 4 - toward 
hydrolysis is also well known . 4 

EXPERIMENTAL5 

5-Benzoyl-6-aryl-4H-lI3-oxazin-4-ones ( 3 ) .  - The general 

procedure is illustrated for 32. - A mixture of 0.005 mole 

- 1 and 0.025 mole aromatic nitrile was heated at 130° until 

the evolution of CO has subsided ( 1 5  min.). The cooled reac- 

- 

tion mixture was treated with ether (50 ml) by which a solid 

was formed. This crude product was dissolved in hot ethanol 

and the unsoluble dimerisation product of - 2 was separated by 

filtration. The filtrate was concentrated in vacuo to give 33. -- 
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SYNTHESIS OF 5-BENZOYL-6-PHgNYL-1,3-OXAZINONES 

_- 3a: 4 7  % y i e l d  as colorless need le s  from e t h a n o l ,  mp. 195- _- 
1 9 6 O ;  I R  1685 m,  1645 s c m - l  

Anal. Calcd f o r  C23H15N03: C ,  78,17; H ,  4 , 2 7 ;  N ,  3,96. 

Found: C ,  77,87; H,  4,32; N ,  3,91. 

(C=O) .  

-_ _- 3b: 4 4  % y i e l d  a s  colorless need le s  from e t h a n o l ,  mp. 198-99O; 

I R  1685 m ,  1645 s c m - l  ( C = O ) .  

Anal. Calcd f o r  CZ5Hl9NO3: C ,  78,70; H ,  5,02; N ,  3,67. 

Found: C ,  78,41; H I  5,04; N ,  3,83. 

_ _  _ _  3c: 35 % y i e l d  as c o l o r l e s s  needles  from e t h a n o l ,  mp. 187-88O; 

I R  1680 m ,  1645 s Cm-l  ( C = O ) ;  m a s s  spectrum M 

( c a l c d .  403). 

Anal. Calcd f o r  C27H17N03:  C ,  80,38; H ,  5,25; N ,  3,47. 

Found: C ,  80,33; H ,  5,31; N ,  3,41. 

+ 403 

Hydrolys is  of 33 . - A mixture  of 0 .3  g 33, 15 m l  dioxane, -- -- 
~ ~ 

0 . 5  m l  water and 5 mg p - to luenesu l fon ic  a c i d  w a s  r e f l u x e d  f o r  

1 hour.  A f t e r  evapora t ion  of t h e  s o l v e n t s ,  t h e  r e s i d u e  w a s  

t r i t u r a t e d  wi th  5 m l  methanol i n  o rde r  t o  s e p a r a t e  from 0.05 g 

o f  undecomposed 3_a; _- t hen  5 m l  of w a t e r  w a s  added t o  t h e  

methanol ic  s o l u t i o n  t o  y i e l d  0.1 g (63 % )  colorless n e e d l e s ,  

pm. 78' (from methanol) , i d e n t i f i e d  as dibenzoylmethane. 

Removal of t h e  methanol i n  vacuo gave 0.05 g ( 6 2  % )  of a 

colorless subs t ance ,  mp. 130°, i d e n t i f i e d  as benzamide. 
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5 .  Melting points are corrected. IR spectra were determined 

as KBr disks. The mass spectrum of 3s was obtained on a 

AEI MS-20 mass spectrometer. 

_ _  

(Rece ived  June  1 2 ,  1973; i n  r e v i s e d  form September  2 4 ,  1973) 
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