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Severa l  3 -a lky l -  and 3-phenyl -4 ,5 -d ihydroxypyrazo les  were  obtained by the react ion  of a -  
ace toxyacylacet ic  e s t e r s  with hydraz ine  hydra te  and phenylhydrazine.  

Dimro th  and Schweizer  synthes ized 1 -pheny i -3 -methy l -4 ,5 -d ihydroxypyrazo le  (l) by mixing a -  
ace toxyacetoacet ic  e s t e r  with excess  phenylhydrazine and subsequent heating of the react ion  mix tu r e  [1], 
but we have been unable to reproduce  the i r  expe r imen t s .  As it turned out, I is r ead i ly  fo rmed  when the r e -  
actioa is c a r r i e d  out in alcohol in the p r e s en ce  of ammonia .  

The react ion  of some a - a c e t o x y a c y l a c e t i c  e s t e r s  (II) with hydraz inehydra t e  gives  d thydroxypyrazoles  
I~  in 35-75% yie lds .  

HO/~'N -~N I ~ 2 HO/<..N,.-N 
I OCOCH~ H 
C6H5 
I I I  I I I  

The synthes ized 4 ,5-d ihydroxypyrazo les  (Table 1) a re  co lo r l e s s  c r y s t a l s  that gradual ly  become red 
in a i r  and pa r t i cu l a r ly  rapidly  in solut ions.  They reduce  s i l ve r  n i t r i te  in alkaline sulfi te solut ions.  The i r  
mo lecu la r  absorpt ion is shifted to the long-wave region as compared  with the absorpt ion of 5 -pyrazo lones  
[2-4]. Moreover ,  the s p e c t r a  of 3 -a lky l -4 ,5 -d ihydroxypyrazo les  cons is t  of one absorpt ion band with X max 
258 (log e 3.8, in alcohol), while those of the cor responding  5-pyrazo lones  cons i s t  of two bands with X max  
220 and 242 nm,  which, according to [2], co r r e spond  to the absorpt ion of the enol and keto fo rms ,  r e s p e c -  
t ively.  A shift  of the t au tomer ic  equi l ibr ium to favor  4 -hydroxy-5 -py razo lones  or  5 -hydroxy-4 -py razo lones  
apparen t ly  occurs  in the case  of the d ihydroxypyrazoles  because  of s tabi l izat ion of the carbonyl  group by 
in t r amolecu la r  hydrogen bonding. This  is also indicated by the p re sence  of a broad band at 2200-3400 c m  -~ 
in the IR s p e c t r a  of the subs tances .  The photo p rope r t i e s  of 4 ,5-d ihydroxypyrazoles  a re  d iscussed  in [5,6]. 

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

~-Ace toxyacy lace t i c  Acid Ethyl  E s t e r s  (II). A 0 .1-mole  sample  of lead t e t r aace ta t e  was added 
gradual ly  to a solution of 0.1 mole  of ethyl acylaceta te  in 40 ml  of glacia l  acet ic  acid in such a way that the 
t e m p e r a t u r e  did not exceed 45 ~ as a r e su l t  of spontaneous heating.  The solution was s t i r r e d  for 1 h and 
diluted with 100 ml  of wa te r .  The product  was ex t rac ted  with e ther ,  and the ex t rac t  was  dr ied with an-  
hydrous  sodium sulfate .  The e ther  was r emoved  by dist i l la t ion,  and the res idue  was vacuum-dis t i l led  
(Table 2). 

3 -Alky l -4 ,5 -d ihydroxypyrazo les  (III). A 0.01-mole sample  of ethyl ~ -ace toxyacy lace t a t e  and 0.01 
mole of 25% hydrazine  hydrate  solution were  mixed, during which warming  to 40-50 ~ was obse rved .  The 
mix ture  was heated for  5 min on a boi l ing-water  bath, and the resu l t ing  prec ip i ta te  was r emoved  by f i l t r a -  
t ion and washed with alcohol and a l c o h o l - d r y  e ther  or  t r i t u ra t ed  with d ry  e ther  (Table 1). 

*With the par t ic ipat ion of N. F.  Baranova .  
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TABLE I. 3-Alkyl-4,5-dihydroxypyrazoles (lid 

CH3 
C~Hs 
rt-C3H7 
n-C4H9 
n,-CsH H 
n-CsHIs 
n-CTH~s 
tz-C8HI7 
n-CgH,9 

mp, 'E: 

183--I'8'5 
i74--17,5 
i5,7-- i'5,8 
14,11142 

t53 
16'4-- i,~15 
1516,-- P58 
151--I53 
106-- 158 

Empirical 
formula 

C4t16N~O~ 
CsHaN:O~ 
C~HIoN~O~ 
CTH;~N202 
CsH~4N~O2 
CgII~6N~O~ 
C~oI-I~8N~Q 
C,~H~o,N~O~ 
C~H~N~02 

found 

24,6 
22,0 
t9,8 
18,2 
1i6,3 
15,3 
13,7 
13.1 
12,0 

N, % 
calc. 

24,6 
'21,9 
19,7 
17,9 
16,5 
15,2 
14,I 
13,2 
12,3 

- Yield, % 

46 
35 
3'5 
32 
4,3 
39 
42 
75 
64 

T A B L E  2. a - A c e t o x y - f i - k e t o  E s t e r s  (II) 

CH3 
C~Hs 
n-C3H7 
n-C4Ho 
n-CsI-Ii~ 
n-C6HI~ 
n-C7HI5 
n-CsIllz 
ti'CgHl9 
C~H~ 

bp, 't2 (mm) /tD~U 

1,136'2 142,81[~2,4,6 * CaHuOs 
1,10190 :47,25!47,08 CoHl4Os 
1,0'860 15' 7'4!51,69] CIoHI60~ 
'1,080`2 i56,92156131 I C,lI-Ii8OE 
1,~4:7 /3,l,32160,94 i C~2It2oO~ 
1,'03'7~8165,8165,561 Clatto20~ 
12262 170,30 70,17 C~41-I~O.~ 
1,0204 ]74,48,74,78 C15H260~ 
1,9,026 i79,84[7,9,401 C~dI~8()~ 
I,~%6 i6'~,52i~1,951 C,3t-I[40~ 

111--1d3 (6) a, b 1,4̀ 29,0 
1,16--I 17,5 (9) lASTS 
116~I'16 (8)a 1,43,),5 
12'7.--128 (7)a [ 1,4376 
1.14--,142 (9~a 1,436~ 

158'--1!~9 (9)u d [ 1.44~7 
159~l,60 (i0:1 [ 1,4437 
175--,17q (g)u i 1,44!5,7 
174--178 (IO)",~ i,all0' 

MR~ Empirical 
   caic o mul  . 

52,9 ~1 
55,6 7,1 
56,9 7,6 
50,08,5 
5.9,38.3 
61,0 8,8 
83,0 9,0 
,33,5 9,3 

Calr ,,a/6 

C H 

7,0 
55,4 7,5 
57,4 7,9 
59,08.3 
60,4 8,6 
6~1,7 8,9 
62,9 9,1 
64,0 9,4 

47 
47 
48 
62 
56 
51 
47 
53 
52 
46 

aThe f r e s h l y  d is t i l led  compound  was a pa l e -ye l l ow  liquid that  b e -  
c a m e  c o l o r l e s s  on s tanding [1]. 
bBp 120-122 ~ (15 ram) [1]. 
CThese a re  the n ~  and d 25 va lues .  
d C o l o r l e s s  liquid. 
eBp 140-143 ~ {1 ram) [1]. 

3 - P h e n y l - 4 , 5 - d i h y d r o x y p y r a z o l e  H y d r o c h l o r i d e .  A mix tu re  of 2.5 g (0.01 mole)  of e thyl  a - a c e t o x y -  
benzoy l ace t a t e  and 3.3 g (0.015 mole)  of 25% h y d r a z i n e  hyd ra t e  solut ion was s t i r r e d  fo r  2 h and heated on a 
b o i l i n g - w a t e r  bath for  30 rain.  The p rec ip i t a t e  was  r e m o v e d  by f i l t ra t ion ,  c r y s t a l l i z e d  f r o m  10 ml  of h y d r o -  
ch lo r i c  acid (sp. g r .  1.18), dr ied ,  and washed  with benzene  to give 1.2 g (52%) of c o l o r l e s s  c r y s t a l s  with mp 
165-167~ X m a x ,  n m  (log r <220 (>3~ (3.99). Found:  C 46.9; 46.9; H 4.9, 5.0; N 12.4, 12.7%. 
C9HsN202 �9 HC1 �9 H20.  Ca lcu la t ed :  C 46.9; H 4.8; N 12.1%. 

1 - P h e n y l - 3 - m e t h y l - 4 , 5 - d i h y d r o x y p y r a z o l e  (I). A 5.4-g (0.05 mole)  s a m p l e  of pheny lhydraz ine  was  
added to a solut ion of 9.4 g (0.05 mole)  of a - a c e t o x y a c e t o a c e t i c  e s t e r  in 25 ml  of a lcohol  under  n i t rogen ,  
fol lowed by the g radua l  addition of 6 ml  of 28% a m m o n i u m  hydrox ide .  The mix tu r e  was  hea ted  at 60 ~ an a 
w a t e r  bath,  and the a lcohol  was  then r e m o v e d  by vacuum dis t i l la t ion .  The r e s idue  was  t r e a t ed  with 10.7 
ml  of h y d r o c h l o r i c  ac id  (sp. g r .  1.18), and the ye l low p rec ip i t a t e  was  d r i ed  and washed  with pe t ro l eum 
e t h e r  to give 3.5 g (37%) of a p roduc t  with mp 205-206 ~ Crys t a l l i z a t i on  f r o m  45 ml  of g l ac ia l  ace t ic  acid 
and washing with 50 ml  of d r y  benzene  gave 2.15 g of pa l e -ye l l ow  c r y s t a l s  of I with mp 231-233 ~ (rap 225 ~ 
[1]); Xmax ,  n m  (log e ): 230 (3.93), 274 (3.69). Found:  N 15.0, 14.6%. C10HIoN202. Ca lcu la t ed :  N 14.7%. 
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