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3361r ,  1970. 

6 .  It is i n t e r e s t i n g  t o  n o t e  t h a t  under t h e  r e a c t i o n  c o n d i t i o n s  desc r ibed  

(1.0 m 0 h r  equ iva len t  of  a c y l r t i n g  r e a g e n t ) ,  no apprec iab le  amount of  

product  r e s u l t i n g  from t h e  F r i e d s l - C r a f t s  a c y l a t i o n  of t h e  s o l v e n t  

( t o l u e n e )  was observed. 

Submitted by  Yunur Akcamur' and Ger t  Pollenz*b 
(041 3 01 86 1 

'Erc i yes t n i v e r  s i t es i 
Fen Edebiya t  F a k s l t e s i  
Kayser i ,  TURKEY 

' I n s t i t u t e  of organ ic  Chemistry 
I so tope  Department 
Un ive r s i ty  of Graz, A-8010 Graz, AUSTRIA 

The r e a c t i o n  of 4-benzoyl-S-phenylfuran-2,3-dione (1) wi th  phenyl- 

hydrazones o r  phenylhydrazine l e a d s  t o  p y r r z o l e c r r b o x y l i c  a c i d s  .l The use 

of oximes i n s t e a d  of phenylhydrazones would be expected t o  g ive  t h e  

corresponding i s o x a z o l e c 8 r b o x y ~ i c  a c i d s .  S u r p r i s i n g l y  however, t h e  oximes 

- 2 add t o  2 t o  y i e l d  t h e  1:l adducts  which were i d e n t i f i e d  as oxime e t h e r s  

con ta in ing  an a c e t r l  group: oxime e t h e r s  of t h i s  type  had n o t  been 

The format ion  of t h e s e  oxime e t h e r s  may be viewed desc r ibed  p r e v i o ~ s l y . ~ ' ~  

8 s  occur r ing  + a Yichael a d d i t i o n  t o  1: a very  s i m i l a r  a t t 8 c k  of  

phenylhydrazine on 4 was d i scussed  in a previous  paper.' There a r e  o n l y  a 

few h o r n  examples of t h e  s y n t h e s i s  of oxime e t h e r s  + Michael a d d i t i o n  of 

oximes t o  a c t i v a t e d  o l e f i n t .  3 
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This  addi t ion  is  a thermally r e v e r s i b l e  process.  Thus a t  150' ( o r  i n  

boi l ing  xylenes) ,  an acylated oxime is  obtained,  s t a r t i n g  e i t h e r  from 

o r  from the  corresponding s t a r t i n g  m a t e r i a l s  1 and b themselves. In both 

1 - 

1 -co 
f 

3 a - c  - 

cases .  5 i s  obviously derived from a nucleophi l ic  addition' of t h e  oxime 2 
t o  the  dibenzoylketene i n t e r m e d i a t ~ , ~  formed by decarbonylation of 1. In 

Quit0 a s i m i l a r  fashion. t h e  t e t e n e  intermediate  adds phenylhydrazones t o  

a f ford  the  dibenzoylacet ic  ac id  hydrazider.  1 

Compounds 3. and & show c h a r a c t e r i s t i c  IB absorpt ion bands a t  1770(s) ,  

1700(m) and 1660(s) om-', & a t  1805, 1690 and 1660 cm-l i n  the s o l i d  s t a t e  

(KBr). In chloroform, these absorpt ion bands of 3.-c s h i f t  t o  1720 and 

1630 cm-'. A poss ib le  explanat ion could be the  tautomorism of these 

compounds which is dependent on t h e i r  physical  s t s t e .  

From the  'II and 13C-NNR s p e c t r a  of E, i t  i s  ev ident  t h a t  two 

s tereoisomeric  forms must e x i s t  i n  a molar r a t i o  of approximately 70:30. 

This could be due e i t h e r  t o  r o t a t i o n a l  b a r r i e r s  of the oxime group o r  t o  

EIZ-isomerism of t h e  oximes.6 The s h i f t  d i f fe rences  of 0.1 ppm (lH-MCa 

spectrum) and of 2-4 p p ~  (13C-NNR spectrum) agree well  with correponding 

l i t e r a t u r e  da ta  of El2 oxime i ~ o m e r i r m . ~ * ~  Complete assignment of carbon 
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atoms of i s  given i n  the  Experimental Sect ion.  The fragmentat ion 

p a t t e r n  i n  t h e  MS s p e c t r a  of 3 demands a thermally i n i t i a t e d  primary 

e l imina t ion  of t he  oxime. This  i s  made ev iden t  from peaks wi th  h i g h e s t  

i n t e n s i t i e s ,  ass igned t o  t h e  corresponding oxime i t s e l f  and t h e  

fragmentat ion p a t t e r n  of pure 1. (m/e = 250, M+-COt 105, PhCO). The IB and 

'H-NMR s p e c t r a  (no OH, NE-absorption bands. CH-signal a t  6.6 ppm) confirmed 

the  d i k e t o  form of 4. This  agrees  wel l  with e a r l i e r  r e s u l t s  obtained from 

va r ious  d ibenzoy lace t i c  a c i d  d e r i v a t i v e s  ,' 88  which again show no tendency 

toward e n o l i z a t i o n  under t h e  measurement cond i t ions .  

converted i n t o  t h e  e s t e r  2' by e thano lys i s .  

Compound 4 i s  e a s i l y  

ExPEJtummL SBCIloN 

'H NMR, 1 3 C  "R and Mass s p e c t r a  were determined on Varian EM-360L and XL. 
200 and MAD 111 spectrometers  r e s p e c t i v e l y .  

~~3-Benzoyl-2.5-dihydro-4-hydroxy-5-oxo-2-phenyl-2-furyl~oximes ( 2 ) .  Gen- 

e r a l  Procedure.- A mixture of 0.5 g (1 .8  mmol)  of 1 and 1.8 mmol of t h e  

corresponding oxime was warmed up t o  50-60' f o r  5 min. Af t e r  coo l ing ,  t he  

products  c r y s t a l l i z e d  upon a d d i t i o n  of 5 m l  d ry  e t h e r .  B e c r y s t a l l i z a t i o n  

was avoided because of p a r t i a l  decomposition of the thermally u n s t a b l e  

compounds. 

- 3a: 

'H NMR (CDC13) :  6 7.2-8.1 ( m ,  A r H ) ,  8.3 (s, C H ) .  I R ( K B r ) :  3350 cm-' (OH, 

b road) ,  1770, 1710, 1670 cm-'. MS (80 eV): m/e ( r e l .  i n t e n s i t i e s )  250 (M+ 

-CO, -orime. 201, 2 2 2 ( 8 ) ,  121(15) ,  lOS(100). 

63% y i e l d  a s  yellow n e e d l e s ,  mp. 122-124'. 

e. Calcd f o r  C24H17N05: C ,  72.12; H,  4.29; N, 3.50 

Found: C ,  71.88; H, 4.26; N, 3.45 

- 3b: 81% y i e l d  as yellow need le s ,  mp. 134-135'. 

'H NMR (CDC13) :  

1 3 C  NMR (CDC13) :  14 ,  16 (q, 130 Hz. We), 110.4 ( t ,  3Hz. C-2). 123.0 (s, C- 

3 ) .  150.8 (s, C-41, 156, 160 (m, oxime-C), 165, 168 (s. C-51, 190.0 ( t ,  

6 2.3 (s, Me), 2.4 ( 0 ,  Me), 7.2-8.0 ( m ,  A r H ) .  
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482, benzoyl-C). IR(KBr1: 3360 om-' (b road) ,  1770, 1700, 1660 cm-l; 

(CEC13): 3380 cm-' (broad) ,  1720, 1620, 1575 c d ' .  YS (8OeV): m / e  ( r e l .  

i n t e n s i t i e s )  250 (Y+-CO, -oxime, 101, 222(5),  135(15),  105(100). 

4. Calcd f o r  %5H1$J05: C ,  72.63: H ,  4.63; N, 3.39 

Found: C,  72.69; H, 4.65; N, 3.34 

- 3c: 

'H NyB (CDC13): 1 3 C  NMR 

(CDC13): 10.3, 11.6, 14.4 ( t ,  120 Hz, C%),  109.0 ( t ,  4 Hz. C-2), 121.2 

( 8 ,  C-31, 151.2 (1, C-41, 158.0 (m, oxime-C), 166.0 (s, C-51, 188.4 ( t .  4 

Hz, benzoyl-C). IB(KBr): 3000 (b road) ,  1805, 1690, 1660 cm-'; ( C H C l 3 ) :  

3330 om-' (b road) ,  1720, 1615, 1570 om-'. 

4. Calcd f o r  C23E21NO5: 

60% y i e l d  as orange need le s ,  r p .  96-91'. 

6 1.5, 2.2, 2.5 (broad, a,), 7.0-8.0 ( m ,  A r H ) .  

C ,  70.57; B, 5.41; N, 3.58 

Found: C ,  70.48; H, 5.46; N, 3.50 

ChDibenzoylacetyl Acetophenone (hire (4 )  

a )  Thermolysit of 0.6 g 3 a t  145-150° f o r  10 min. gave, a f t e r  cool ing and 

t reatment  with d ry  e t h e r ,  0.4 g (72%) of 5 r e c r y s t a l l i z e d  from e thano l ,  

op. 140-141'. 

b) To a s o l u t i o n  of 0.24 g (1.8 mmol) of in 6 m l  xylene heated a t  

r e f l u x ,  was added a s o l u t i o n  of 0.5 g (1.8 mmol)  of in 30 m l  xylene 

dropwise over 2 h r s .  The so lven t  was then removed ip vacuo and the 

r e s idue  t r e a t e d  with d ry  e t h e r  t o  y i e l d  0.23 g (33%) of 4 ,  r e c r y s t a l -  

l i z e d  from e thano l ,  mp. 140-141'. 

'H NyB (CDC13): IB(KEr ) :  

1770, 1690, 1680 om-'. YS (80 eV):  m/e ( r e l .  i n t e n s i t i e s )  251, 250(5) ,  

223, 224( 151, 135( 10) , 105( 100) . 
- Anal. Calcd f o r  t+4HlflO4: 

b 2.25 (1, (XI3), 6.6 (1, C E ) ,  7.2-8.1 (m, A r H ) .  

C, 74.79; B, 4.97; N. 3.63 

Found: C ,  74.58: H, 4.87: N, 3.57 

Dibenzoylacetic Acid Ethyl E s t e r  ($1.- Compound 5 (0.1 g) was ref luxed in a 

55 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
0
9
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



OPPI BRIEFS Volume 19, No. 1 (1987) 

mixture of 4 ~l ethanol and 1 m1 rater for 1 hr. After cooling, 0.06 g 

(78%) of 1. crystallized from the solutions it was identified by its mp. 

112O, mixture melting point with an authentic sample9 and comparison in "L. 

chromatography. - 
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