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The bromination of 1-phenylpyrazolid-3-one (phenidone) and of 
4-methyl-l-phenylpyrazolid-3-one (methylphenidone)with bromine 
in acetic acid has been studied. Phenidone is brominated by an equi- 
molar amount of bromine with the formation of 1-(p-bromophenyl)py- 
razolid-a-one, whiie methylphenidone is oxldized to 3-hydroxy-4- 
methyl-l-phenylpyrazole. On bromination with a twofold excess of 
bromine, phenidone gives 1-(p-bromophenyl)-3-hydroxypyrazote, and 
methylphenidone is converted into 1-(p-bromophenyl)--g-hydroxy-4- 
methylpyrazole. 

l - P h e n y l p y r a z o l i d - 3 - o n e  and s o m e  of i t s  d e r i v a -  

t i r e s  a r e  w i d e l y  u s e d  a s  d e v e l o p m e n t  a c t i v a t o r s  in the  

p r o c e s s i n g  of b l a c k - a n d - w h i t e  l i g h t - s e n s i t i v e  m a t e -  

r i a l s  [1 ,2] .  Of the  c h e m i c a l  p r o p e r t i e s  of c o m p o u n d s  

of t h i s  s e r i e s ,  only  h y d r o x y l a t i o n  [3], a m i n o m e t h y l a -  

t ion  wi th  ke t ene  [5] have  b e e n  d e s c r i b e d .  

F o r  a s tudy  of the  b r o m i n a t i o n r e a c t i o n ,  we  s e l e c t e d  

1 - p h e n y l p y r a z o l i d - 3 - o n e  (I) and 4 - m e t h y l - l - p h e n y l -  

p y r a z o l i d - 3 - o n e  (II), w h i c h  a r e  s i m i l a r  in s t r u c t u r e  

and  p h o t o g r a p h i c  p r o p e r t i e s  [6]. It a p p e a r e d  l ike ly  tha t  

the  b e h a v i o r  on b r o m i n a t i o n  would  a l s o  be  s i m i l a r .  

The r e s u l t s  of  the  e x p e r i m e n t s  s h o w e d  tha t  c o m -  

pound  (I) f i r s t  b r o m i n a t e s  in p o s i t i o n  4 of the  p h e n y l  

n u c l e u s  wi th  the f o r m a t i o n  of 1 - ( p - b r o m o p h e n y l ) p y r a z -  
o l i d - 3 - o n e  (III) wh ich ,  u n d e r  the a c t i o n  of a s e c o n d  

m o l e  of b r o m i n e ,  i s  o x i d i z e d  to 1 - ( p - b r o m o p h e n y l ) - 3 -  

h y d r o x y p y r a z o l e  (IV). (On the  s t r u c t u r e  of the p r o d u c t s  

of the  o x i d a t i o n  of p y r a z o l i d o n e  s e e ,  f o r  e x a m p l e ,  [7]). 
H o w e v e r ,  in the  c a s e  of c o m p o u n d  II the  o p p o s i t e  p a t -  

t e r n  w a s  o b s e r v e d :  f i r s t  ox ida t i on  to 3 - h y d r o x y - 4 -  

m e t h y I - l - p h e n y l p y r a z o l e  (V) took p l a c e  and t h e n  b r o -  

ru ina t ion  wi th  the  f o r m a t i o n  of 1 - ( p - b r o m o p h e n y l ) - 3 -  
h y d r o x y - 4 - m e t h y l p y r a z o l e  (VI). 
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Thus ,  a CH~ g r o u p  in p o s i t i o n  4 of the  p y r a z o l i d o n e  
r i n g  i n c r e a s e s  the  c a p a c i t y  of  the  l a t t e r  f o r  ox ida t ion .  

It i s  known tha t  c o m p o u n d  I i s  l e s s  s t a b l e  in  an 
a lka l i ne  m e d i u m  than  c o m p o u n d  1I [8]. A c c o r d i n g  to 

ou r  o b s e r v a t i o n s ,  on b e i n g  b o i l e d  w i t h  h y d r o c h I o r i c  
ac id ,  c o m p o u n d  I u n d e r g o e s  an o p e n i n g  of  the  p y r a z o -  

l idone  r i n g  wi th  the f o r m a t i o n  of N 1 - ( f i - e t h o x y c a r b o n y l ) -  
p h e n y l h y d r a z i n e ,  w h i l e  Compound II i s  u n a f f e c t e d  u n d e r  

* F o r  p a r t  III, s e e  [13]. 

t h e s e  c o n d i t i o n s .  C o n s e q u e n t l y ,  in t h i s  e a s e ,  a l s o ,  the 

i n t r o d u c t i o n  of a CHa g r o u p  in to  the p y r a z o l i d o n e  r i n g  

s h a r p l y  c h a n g e s  i t s  r e a c t i v i t y .  

The  s t r u c t u r e  of the  p y r a z o l i d o n e  III w a s  c o n f i r m e d  

by  i n d e p e n d e n t  s y n t h e s i s  f r o m p - b r o m o p h e n y l h y d r a z i n e  

and m e t h y l  a c r y l a t e  in the  p r e s e n c e  of s o d i u m  bu tox ide  
[9]. The b r o m i n a t i o n  of  s u b s t a n c e  I wi th  a twofold  e x -  

c e s s  of b r o m i n e  and the  b r o m i n a t i o n  of  c o m p o u n d  III 

wi th  an e q u i m o l e c u l a r  a m o u n t  of b r o m i n e  led  to one 

and the s a m e  s u b s t a n c e  IV. The s t r u c t u r e  of c o m p o u n d  

V w a s  s h o w n  by i t s  f o r m a t i o n  on w h e n  II w a s  o x i d i z e d  
wi th  f e r r i c  c h l o r i d e  [10]. 

The  c o m p o u n d  o b t a i n e d  by the  b r o m i n a t i o n  of I l w i t h  

a twofold  e x c e s s  of b r o m i n e  p r o v e d  to be  i d e n t i e a l w i t h  

c o m p o u n d  VI o b t a i n e d  by  the b r o m i n a t i o n  of V With an 
e q u i m o l e c u l a r  a m o u n t  of b r o m i n e  by  a known m e t h o d  [11]. 

E X P E R I M E N T A L  

1-(p-Bromophenyl)pyrazolid-3-one (III). A) A solution of 8 g of 
bromine in i0 ml of glacial acetic acid was added dropwise to a solu- 

tion of 8.1 g of I in 20 ml of glacial acetic acid in such a way that the 

temperature of the reaction mixture did not exceed 50" C, and then 
the hot mass was poured into water, and the precipitate was filtered 
off, washed with water, dried, and crystallized from benzene. Yield, 
1.8 g (15%), Colorless needles becoming pink in the light, with mp 
133-133.5 ~ C, Xmax 225 nm, log s 4.13 (ethanol). Found, %: C 44.93; 
H 3.58; Br 33.07; N 11.49. Calculated for CsHsBrN20, %: C 44.83 
H 3.76; Br 33.14; N 11.62. 

B) At 25-30 ~ C, 14.5 g of p-bromophenylhydrazine hydrochloride 
[12] was added to a solution of sodium butoxide obtained from 6.9 g of 
Na and 110 ml of butanol, and the mixture was stirred at 80 = C for 30 
min and cooled to 25 ~ C after which 13 g of methyl acrylate and 100 
ml of butanol were slowly added. The reaction mixture was then 
heated to 110-115 ~ C, and kept at this temperature for 1 hr, cooled to 
30 ~ C, treated with 100 ml of water, stirred until the solid matter had 
dissolved, poured into a beaker, and neutralized with 50% acetic acid. 
The ethanoIic layer was separated off and the bulk of the butanol was 
distilled off in the vacuum of a water pump, after which the hot resi- 
due was transferred to a beaker and cooled with stirring. The precipi- 
tate that deposited was filtered off, washed with petroleum ether, and 
crystallized from benzene. Mp 133.5-134 ~ C. A mixture with the sub- 
stance obtained by method CA) gave no depression of the meltingpoint. 

1-(p-Bromophenyl)-3-hydroxypyrazole (IV). A) This was obtained 
in the same way as III from 8.1 g of I and 16 g of bromine (tempera- 
ture about 80 ~ C). Yield 3,8 g (31%), Colorless prisms with mp 215- 
216 ~ C (from toluene). Xmax 281 rim, log s 4.32 (ethanol). Found, %- 
C 45.17; H 2.90; N 11.73. Calculated for CsHTBrN20, %: C 45.21; 
H 2.95; N 11.71. 

B) From 0.6 g of III and 0.4 g of bromine, by the method described 
above for III, a substance with mp 214-215 ~ C (from toluene) was ob- 
tained. A mixture with the substance obtained by method (A) gave no 
depression of the melting point. 

3-Hydroxy-4-methyl-l-phenylpyrazole (V). This was obtained in 
the same way as llI from 8.8 g of II and 8 g of bromine (temperature 
about 60 ~ C). Yield 3.2 g (37%). Colorless plates with mp 205-206 ~ C 
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(from ethanol), kmax 279 nm, log e 4.25 (ethanol). A mixture with 
the substance obtained by the oxidation of II with ferric chloride gave 
no depression of the melting point. 

1-(p-BromophenyI)-8-hydroxy-4-methylpyrazole (VI). This was 
obtained in the same way as III from 8.8 g of II and 16 g of bromine 
(temperature about 70 ~ C). Yield 4.5 g (36%). Colorless prisms with 
mp 239-240 ~ C (from ethanol), kmax 287 nm log s 4.40 (ethanol). A 
mixture with the substance obtained by the bromination of V with an 
equimolecular amount of bromine gave no depression of the melting 
point. 

Nl-(•-Ethoxycarbonyl)phenylhydrazine. A mixture e l i 0  g of I and 
70 ml of conc HC1 was heated at t00 ~ C for 5 hr and was cooled, and, 
after evaporation, the hydrochloride of the desired substance was ob- 
tained. Yield 7.7 g (58%). Colorless prisms with decomp, p. 228 ~ C 
(from ethanol). Found, %: C 49.88; H 5.83; C1 16.00; N 12.87. Calcu- 
lated for CsHI2NzO2 �9 HCI, ~ C 49.89; H 6.04; C1 16.36; N 12.93. 

The treatment of the hydrochloride with a saturated aqueous solu- 
tion of ~odium acetate yielded the substance in the form of colorless 
plates with mp 96-97 ~ C (from benzene). Found, %: C 60.02; H 6.70; 
N15.64. Calculated form CsH12N~O ~, 0]0: C 59.98; H 6.71; N 15.55. 
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