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Abstract - Reaction o f  2-(4-methoxyphenyl)-4-phenyl-5(4H)-oxazolone ( 1 )  w i t h  

hydrazonoyl ch lor ides  2 under phase t r a n s f e r  cond i t ions  af forded 1 .4 -d ia ry l -  

4-(4-methoxybenzamido1-5(1H)-pyrazolone-3-carb0xylic ac id  a l ky les te rs  3 as the 

main products. Besides ethanedioic ac id  monoesters 2-ary l -2- (2 .4-d ia ry l -oxazol -  

5-y1)hydrazides 4 and 4,4'-bis-(1.2,4-triaryl-5(1H)-imidazolones 5 were obtained 

5(4H)-Oxazolones having a t  l e a s t  an H-atom on C-4  are we l l  known as precursors o f  r eac t i ve  carba- 

nions which can undergo a great  number o f  reac t ions .  
3 

Previous work from our research group deal t  w i t h  the alkylation and arylation o f  5i4HI-oxarolones 

under phase t ransfer  cond i t ions .  2.4 

Aiming t o  extend the p o t e n t i a l  of 5(4Hl-oxazolones as s t a r t i n g  compounds f o r  the  synthesis o f  hete- 

rocyc les  and t o  f i n d  a rou te  t o  subs t i t u ted  pyrazolones f o r  pharmacological evaluat ion,  we have 

invest iga ted the reac t i on  o f  2-~4-methoxyphenyll-4-phenyl-5i4Hi-oxazolone (11 w i t h  several hydrazo- 

noyl ch lor ides  2a-n. 

Oxazolone 1 was reacted w i t h  an equimolar amount o f  the corresponding hydrazonoyl ch lo r i de  2 i n  me- 

thy lene ch lo r i de  so lu t i on  i n  presence o f  an aqueous s o l u t i o n  o f  sodium carbonate and o f  a c a t a l y t i c  

amount o f  tetrabutylanmonium bromide. The reac t i on  mix ture  was s t i r r e d  a t  room temperature u n t i l  

consumption of the  s t a r t i n g  compounds and elaborated by column chromatography. As the main products 

pyrazolones 3a-n were obtained i n  4-47% y i e l d  and i d e n t i f i e d  on the basis o f  a n a l y t i c a l  and spectro- 

scopic data, mainly 1R absorpt ions i n  the NH, C=O and C=N regions. An X-ray s i ng le -c rys ta l  ana lys is  

of 3d confirmed the s t ruc ture .  The formation of compounds 3 i s  e a s i l y  r a t i o n a l i z e d  by the nucleo- 
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p h i l i c  a t tack  o f  t h e  anion de r i ved  from 1  t o  the  hydrazonoyl c h l o r i d e  or ,  poss i b l y ,  t o  t h e  cor res-  

ponding n i t r i l e  imine g i v i n g  in te rmed ia te  a which rearranges t o  the  f i n a l  product  (Scheme). Th is  

r eac t i on  shows some s i m i l a r i t y  w i t h  t h e  r epo r t ed  pyrazolone f o r m a t ~ o n  f rom oxazolone in te rmed ia tes  

having an hydraz inoa lky l  subs t i t uen t .  
5  

I n  some instances,  besides 3  t h e  oxazole d e r i v a t i v e s  4a-c and/or the  b is - im idazo lones  5a-e were 

formed i n  subs tan t i a l  amount and cou ld  be i s o l a t e d .  The i d e n t i f i c a t i o n  o f  4 r e s t s  on a n a l y t i c a l  and 

spectroscopic evidence, ma in ly  IR absorpt ions i n  t h e  COOR and CONH reg ions  and t h e  presence of a  

t y p i c a l  'H-NMR s igna l  associated w i t h  the  NH group i n  the  O =  9.0-10.0 r eg ion .  Conf i rmat ion  was 

obtained f rom X-ray ana l ys i s  o f  4b. Compounds 5 show i n  the  I R  spectrum a  band i n d i c a t i v e  of t h e  

imidazolone s t r uc tu re6  a t  1740-1750 cm-' and are cha rac te r i zed  by an El-mass spectrum l a c k i n g  t h e  

molecular  i o n  and showing ins tead a  peak w i t h  a  m/z o f  h a l f  the  molecular  weight  corresponding t o  

the  r a d i c a l  o r i g i n a t e d  by cleavage of the  band l i n k i n g  the  two imidazolone moie t ies .  FO-mass spe- 

c t rum al lowed t o  evidence t h e  molecular  ion .  The easy thermal cleavage o f  b is -azo lone compounds has 

been observed i n  o ther  instances.  
7  

An exp lanat ion  qf the  r e a c t i o n  pathways which a f f o r d  products 4 and 5 i s  i n d i c a t e d  i n  the  Scheme. 

Through the  acy l a t i on  o f  t h e  eno la te  o f  1  by the  h a l ~ d e  2 i n t e r m e d ~ a t e  b i s  produced which i s  t r ans -  

formed i n t o  the  f i n a l  product  4 by t h e  w e l l  known i n t r amo lecu la r  rearrangement o f  ary lhydrazonate 

es te r s .  8 ,  9 

Through cyc l oadd i t i on  o f  t h e  n i t r i l e  imine in te rmed ia te  d e r i v i n g  f rom 2, adduct c i s  ob ta ined 
10, 11 

which can rearrange t o  the  pseudobase e by cleavage o f  the  t r ~ a z o l e  r i n g  (cyanoformate e l i r n ~ n a -  

12 
t i o n  ) and Dimroth- type rearrangement o f  d. Reduction o f  e  g ives  t h e  corresponding r a d i c a l  which 

dimer izes t o  5. The format ion o f  b is- imidazolones f rom the  cor respond~ng r a d i c a l s  i s  known. 
13 

A l t e r n a t i v e  mechanisms as t h e  f o rma t i on  of 5  from t h e  b~s -oxazo lone  w h ~ c h  i s  known t o  be o x i d a t i v e l y  

o r i g i n a t e d  from 1  under bas ic  cond i t ions14 or  f rom an open cha in  in te rmed ia te  as t h e  corresponding 

N-(4-methoxybenzoyl I - pheny lg l yc i ne -an i l i de  cou ld  be excluded by separate experiments under t h e  same 

cond i t ions .  I t  was a l so  r u l e d  ou t  t h a t  3, 4 or  5  cou ld  be the  precursors  o f  another o f  the  products 

s ince  they  were s t ab le  under t h e  r e a c t i o n  cond i t i ons .  

U n i t - c e l l  dimensions and X-ray d i f f r a c t e d  i n t e n s i t y  data f o r  compounds 3d, 4b and 5c were measured 

a t  room temperature on an Enraf-Nonius CAD4 d i f f rac tometer  equipped w i t h  graphite-monochromated MoKa 

rad7a t i on  ( 1  = 0.71073 A ) .  The s t r uc tu res  were solved by d i r e c t  methods w i t h  program M U L T A N ' ~  and 

re f i ned  by least-squares methods us ing  t h e  SDP-Plus program package. 16 



Compound 3d, C27HlgN305F6, c r y s t a l l i z e s  i n  the  t r i c l i n i c  space group P! wh i t h  a = 9.35911). b = 

3 
10.194(2), c  = 15.693(3) A, a = 100.4112), R = 101.25(2), Y = 110.17(2)0, V = 1327.4(5)A , Z = 2, 

3 
0 -1.450 g/cm . 4649 independent r e f l e c t i o n s  were measured up t o  20 = 50" by t h e  'o-scan technique. 

X 

For 2937 r e f l e c t i o n s  w i t h  I 1 2 o ( l )  the  R and wR values are 0.061 and 0.064, r espec t i ve l y .  A drawing 

o f  the  molecule, w i t h  thermal e l l i p s o i d s  a t  the  0.20 p r o b a b i l i t y  l e ve l ,  i s  r epo r t ed  i n  the  F igure ,  

where the  H atoms have been omi t ted  f o r  t h e  sake o f  c l a r i t y .  The F atoms o f  t h e  two -CF3 groups, 

a f fec ted  by very h igh  thermal mot ion and/or d isorder ,  are a l so  omit ted.  The pyrazolone r i n g  shows a 

s l i g h t  t w i s t  conformation w i t h  ax i s  through the N atom ~ n v o l v e d  i n  the  C=N double bond; the  pucke- 

r i n g  parameters17 are q = 0.086 i and y, = 270.3". The -COOCH group i s  almost coplanar w i t h  t h e  
2 2 3 

five-membered r i n g ,  the  d i hed ra l  angle between t h e  two corresponding planes be ing  -2'. Bond d i s t a -  

nces and angles do no t  show unusual values. 

The c r y s t a l s  o f  compound 4b are t e t r agona l ,  space group 14,/a, w i t h  a = 25.75117). c  = 15.981141 A, 

'3 3 
Y = 10597(5) A , Z = 16, D = 1.453 g/cm . Least-squares ref inement was hampered by ex tens ive  

X 

d isorder  a f f e c t i n g  one o f  t h e  two -CF groups and the  -COOCH fragment. The presence o f  d i so rde r  was 
3 3 

a l so  r e f l e c t e d  i n  the  l a r g e  number o f  weak i n t e n s i t i e s :  ou t  o f  the  4730 independent r e f l e c t i o n s  

c o l l e c t e d  by 8:28 scans w i t h i n  28d5OS, on ly  3170 had ne t  i n t e n s ~ t y  1 ,011). The molecular  model 

repor ted  i n  tbe  F i gu re  gave R = 0.065 and wR = 0.080 on the  1315 r e f l e c t i o n s  w i t h  112o ( I )  and ( s i ne /  

2.)r0.42. The f i v e  atoms of t h e  oxazole r i n g  are coplanar w i t h i n  0.004 A. The i r  p lane makes a 

d ihedra l  angle o f -  3" w i t h  t h a t  o f  t h e  phenyl r ~ n g  w i t h  no subs t i tuen ts ,  and of -11" w t h  the  plane 

of the r i n g  c a r r y i n g  the  -0CH group. 
3 

Bis- imidazolone 5c c r y s t a l l i z e s  as a CH CN so l va te  i n  t r i c l i n i c  space group p i ,  w i t h  a = 8.758(3), b 
3 

" 3 
= 16.15014), r = 16.524(4) A, a =  91.1012), 0 = 94.98(2), y =  95.42(2)", V = 2317(1) A . With two 

3 3 
u n i t s  o f  formula Cq8H30N404F12"CH3CN per c e l l ,  D i s  1.427 g/cm versus 1.415 gicm measured. W i t h i n  

X 

the l i m i t  of 28445". 6029 independent r e f l e c t i o n s  were measured. The least-squares re f inement  o f  t h e  

s t ruc tu re ,  based on the  4814 F whose net  i n t e n s i t i e s  were above background (1101, gave R = 0.096 
ObS 

and wR = 0.019. A drawing of one o f  the  two c r y s t a l l o g r a p h i c a l l y  independent molecules o f  5c 

inc luded i n  t t ) e  c e l l  i s  g iven  i n  the  F igure .  As shown by the  Figure,  the  molecule i s  made of two 

imidazolone m r i e t i e s  r e l a t e d  by a cen ter  of symmetry. The lenght  of t h e  C - C  bond which connects t h e  

two halves o f  the molecule i s  1.602(5)A i n  one molecule and 1.594(4)A i n  t h e  o ther .  These values a re  

s i m i l a r  t o  those found i n  m u l t i - s u b s t i t u t e d  ethanes, e.g. 1.606(3)A f o r  the  c e n t r a l  bond o f  

pentaphenylethme.18 The conformation of the  two molecules 1s very s i m i l a r ,  most o f  t h e i r  
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5C 

Figure .  Perspective views of molecules 3d, 4b and 5c as determined by X-ray ana lys is .  H and F atoms 

have been omit ted fo r  the sake o f  c l a r i t y  

EXPERIMENTAL 

Oxarolone 1 was prepared according t o  a l ~ t e r a t u r e  procedure,14 hydraronoyl c h l o r i d e  2a-e, g-h, 

I-nZO are known compounds. New compounds 2 f  and 2 i  were obtained according t o  the  same method: 2 f ,  

mp 150-15IDC; ( y i e l d :  86%); 2 i ,  mp 178T; ( y i e l d :  90%).  

- 1415 - 



Table. Py razo lones  3, Oxazoles 4, and Imidazolones 5 Prepared 

Compd. ~ l u e n t '  Y i e l d  mp ( W C  Mo lecu la r  ( ~ u j o l ) ~  ~ ( c m - ' )  IH-NHR (COCI~/TMS) 
b d f 

NO. ( s o l v e n t )  formula NH C=O C=N 6 P P ~  

136-139 
C26H23N306 

(CHC13/(i-C3H7)20) (473.5) 

185 dec. C H BrN305 
26 22 

(CH CI / ( i - C  H ) 0 )  
2 2 3 7 2  

(536.4) 

199-200 
C27H22N405 

(CHC13, h o t )  1482.5) 

1610 3.8, 3.9 ( two  s, 6H, 0CH3); 6.9-7.9 

(m. 13H, H and NH) 
a r m  

1605 3.8, 3.9 ( t w o s .  6H. OCH ); 6.8-7.9 
3 

(m, 14H, Harm and NH) 

I 6 1 0  3.8, 3.9 ( two  s, 6H, OCH ), 6.7-7.9 
3 

(n, 14H. Harem and NHI 

1610 3.8, 3.9 ( t w o  s, 6H, OCH 1; 6.7-7.8 
3 

(n, I IH,  H and NH); 8.5 (s, 2 
arom 

) 

1610 3.7, 3.8, 3.9 ( t h r e e  s, 9H, 0CH3); 

6.7-7.9 (m, 14H. H and NH) 
arom 

1610 2.4 (s, 3H, CH3); 3.8, 3.9 ( two  s, 

6H, 0CH3); 6.7-7.9 (m, 13H. H 
arom 

and NH) 

1610 1.0 ( t ,  J = 6 Hz, 3H, CH3); 1.4-1.9 

(m, 2H, CH ); 3.6-4.0 (m, 8H, OCH 
2 3 

and OCH ); 6.7-7.9 (m, 14H, H 
2 arom 

and NH) 

I 6 1 0  1.3 ( t ,  J = 6 Hz, 3H, CH 1; 3.8 (s, 
3 

3H, 0CH3); 4.3 (q,  J = 6 Hz. ZH. 

OCH 1 ;  6.7-7.9 (m, 15H, Harem and NH 
2 

1610 1.3 (t, J = 6 Hz, 3H, CH3); 3.8 (s, 

3H. 0CH3); 4.3 (q, J = 6 Hz, 2H, 

0CH2); 6.7-7.9 (m, 14H. H and NH 
arom 



(CH C1 In-C5HI2) 
2 2 

165-166 dec. 

(CHC13/(i-C3H7)20) 

275-276 dec. 

(CHCI3, h o t )  

279-280 dec. 

(CHC13. h o t )  

253-254 dec. 

(CHC13/n-C H ) 
5 12 

272-274 dec. 

(CHCI3, h o t )  

264-265 dec. 

(CHC13, h o t )  

1605 3.8, 3.9 ( t w o  s, 6H, 0CH3); 6.9-7.9 

(m, 14H. Harem and NH) 

1605 3.9, 4.0 ( t w o s ,  6H, 0CH31; 6.8-7.9 

(m, 14H, H and NH) 
a r m  

1600 1.4 ( t .  J = 6 Hz, 3H. CH3); 3.9 (s ,  

3H, OCH I; 4.4 (q, J = 6 Hz, 2H, 
3 

0CH21; 6.8-8.2 (m, 13H, Harem and 

NH); 8.4 (s .  lHarom) 

1610 3.7, 3.8 ( two  s, 6H, OCH I; 6.6-8.1 
3 

(m, 13Harom); 9.2 (s, IH, NH) 

1610 3.8, 3.9 ( two  s, 6H, 0CH3); 6.8-8.2 

(m.  ]?Harm); 9.4 (5, IH, NHI 

1600 3.6, 3.7, 3.8 ( t h r e e s ,  9H, OCH ); 
3 

6.3-8.3 (m,  13H 1; 9.5 (s. IH, NH 
arom 

1620 3.8 (s ,  3H, OCH I; 6.7-8.1 (m, 12 
3 

Harem ) 
1620 3.8 (s .  3H, 0CH3); 6.7-8.1 (m, 13 

Hwom ) 
1610 3.8 (s. 3H, 0CH31; 6.7-8.2 (m, 12 

) % Harem g 
1620 3.8 (s, 3H, 0CH3); 6.7-8.1 (m, 13  

2 
1 .2 

1610 3.8 (s ,  3H, 0CH3); 6.7-8.1 (m, 13  



a1 R a t i o  of e l u e n t  ( p e t r o l e u m  e ther /d ich lo rometane)  i n  column chromatography. 

b )  Not opt imized.  

c l  Uncorrected. measured w i t h  a BUchi 510 apparatus.  

d l  Microanalyses da ta  f o r  new compounds: 

3a C, 58.61; H, 3.74; N. 8.20 (C, 58.26; H, 3.62; N. 8 . 1 4 ) .  

3b C, 62.83; H, 4.22; N, 8.79 (C, 62.54; H, 4.08; N, 8 . 8 6 ) .  

3c C, 68.25; H, 5.06; N, 9.18 (C, 67.88; H, 5.21; N, 9.131. 

3d  C, 55.96; H, 3.30; N, 7.25 (C, 56.30; H, 3.26; N, 7 .27) .  

3e C, 65.95; H, 4.89; N, 8.87 (C, 65.50; h, 4.68; N, 8 . 6 2 ) .  

3f C, 58.21; H, 4.13; N, 7.83 (C, 57.86; H, 4.08; N, 7 .69) .  

39 C, 67.05; H,  5.43; N, 8.38 (C, 66.79; H, 5.07; N, 8.031. 

3h C, 68.25; H,  5.06; N, 9.18 (C, 67.85; H, 4.88; N, 8 . 9 6 ) .  

31 C, 67.21; H,  4.59; N, 11.61 (C, 66.79; H, 4.38; N, 11.431. 

31 C, 61.05; H, 3.94; N, 8.21 (C, 60.76; H, 3.93; N, 7 .74) .  

3. C, 62.83; H, 4.22; N, 8.79 (C, 62.53; H, 4.15; N, 8.951. 

3n  C, 62.14; H, 4.41; N, 11.15 (C, 61.75; H, 4.45; N, 10.95) .  

4a C, 62.83; H, 4.22; N, 8.79 (C, 62.46; H, 4.22; N. 8 . 5 6 ) .  

4b C, 55.96; H,  3.30; N, 7.25 LC. 55.59; H, 3.44; N, 7 .09) .  

4c C , 6 5 . 9 5 ; H , 4 . 8 9 ; N , 8 . 8 7  ( C , 6 5 . 5 3 ; H , 4 . 9 0 ;  N , 8 . 7 8 ) .  

5a C, 64.39; H, 3.68; N, 6.82 (C, 64.59; H, 3.60; N, 7 .19) .  

5b C, 70.31; H, 4.29; N, 7.45 (C, 69.85; H, 4.25; N, 7 .48) .  

5c C, 60.38; H, 3.16; N, 5.87 (C, 60.73; H, 3.25; N, 5 .77) .  

5d C, 67.47; H, 3.94; N, 6.84 (C, 67.29; H, 4.04; N, 6 . 7 4 ) .  

5e C, 70.30; H, 4.29; N, 7.45 (C, 69.92; H, 4.53; N. 7.38) .  

e l  Recorded on a Perk in-Elmer 197 I n f r a r e d  spectrophotorneter .  

f l  Obtained on a Var ian  EM 360, 60 MHz spectrometer .  OMSO-d6/TMS, as s o l v e n t  f o r  5a.b.d.e. 1 3 ~ - ~ ~ 4 ~  
I n t  

( V a r i a n  XL-200, CDCI3/TMSint as s o l v e n t ) :  3d: 0 = 52.9 ( E H ~ o c o ) ; , ~ ~ . ~  ( c H ~ o ) ;  66.8 (C-41; 159.7 

(C-3); 166.9 (gOCH3 and CONHI; 170.5 (C-5 ) .  4b: 6 = 53.9 LCH,OCO); - 55.3 (CH30); 138.7 (C-5) ;  

155.1 (C-21; 159.8 (CONHI; 167.3 (COO). 5c: h = 55.3 (CH301; 79.2 (C-41; 159.1 (C-2 ) ;  177.4 (C-51. 

MS ( V a r i a n  MAT-311-A, 70eVl: 3c: ( E l l ,  m/l = 457 ( M ~ ) .  3d: L E I ) ,  m/i = 579 (M+. 21. 135 ( 1 0 0 ) .  

4b: ( E l l ,  m/r = 579 ( M I , ] ) ,  134 (1001. 5a: (FD), m/l = 818 ( ~ ~ 1 ,  409. 5b: (FDI, m / i =  375. 5c: 

(FDI, m/f = 954 (M'); ( E l l ,  m/r = 477 (331, 346 ( 1 0 0 ) .  5d: (FDI.  m/f = 409. 

Pyrazolones 3a-n. Oxazoles 4a-c and B is - im idazo lones  5a-e; General  Procedure: 

Dichloromethane (35 m11 i s  mixed w i t h  a s o l u t i o n  of sodium carbona te  ( 3  g, 30 mmoll i n  water  (25 ml ) 

To t h e  b i p h a s i c  m i x t u r e  hydrazonoyl  c h l o r i d e  2 (10  mmoll, oxazo l inone  1 (2.7 g, 10 mnol l ,  and t e t r a -  

butylamnonium bromide (0.3 g, 1 m o l l  a r e  added. The m i x t u r e  i s  v i g o r o u s l y  s t i r r e d  a t  room tempe- 

r a t u r e  u n t i l  consumption of t h e  s t a r t i n g  m a t e r i a l s  ( 2 - 4  h ) .  The o r g a n i c  l a y e r  i s  separated and t h e  
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aqueous l aye r  ex t r ac ted  w i t h  dichloromethane (20 m l ) .  The combined organic e x t r a c t s  are washed w t h  

water u n t i l  neu t ra l ,  d r i e d  w i t h  anhydrous sodium su l f a t e ,  and evaporated. The res i due  i s  chromato- 

graphed on a s i l i c a  ge l  column. Petroleum e ther  (b.p. 40-60°C) i s  used as e l uen t  which i s  g radua l l y  

mixed w i t h  dichloromethane. The m ix i ng  r a t i o s  corresponding t o  the  e l u t i o n  o f  the  products are 

l i s t e d  i n  the  Table. The s i n g l e  f r a c t i o n s  are c r y s t a l l i z e d  f rom t h e  so lven t  i n d i c a t e d  i n  the  Table. 

Yie lds,  mp and a n a l y t i c a l  da ta  a re  l i s t e d  i n  the  Table. 
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