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RESEARCHES ON SUBSTITUTED ARYLAMIDES OF DITHIOCARBOXYLIC ACIDS 

IX. Cyc l iz ing  N - A r y l c y a n o a c e t a m i d e s  to P y r a z o l e  D e r i v a t i v e s *  
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Reaction of N-aryl cyanoacetamides with hydrazine hydrate, or 
its monoaryl-substitution products, gives 3-arylamino-5-aminopyra- 
zoles and 1-aryi-3-arylamino-5-aminopyrazoles. Treatment of amino- 
pyrazoles with aryldiazonium chlorides leads to isolation of the arylazo 
derivatives. A hypothesis that the pyrazole derivatives synthesized 
have an amine structure is put forward on the basis of their chemical 
properties and IR spectra. 

P y r a z o l e  d e r i v a t i v e s  have  found ex tens ive  appl i -  
ca t ion  as m e d i c i n a l s .  The s e r i e s  of this  c l a s s  of 
compounds  conta ins  phys io log ica l ly  ac t ive  subs tances  
ac t ing  on the cen t r a l  ne rvous  s y s t e m  [1], having a 
c o n s i d e r a b l e  a n t i s p a s m o d i c  ac t iv i ty  [2], and a lso  
a n a l g e s i c  [3] and o ther  p r o p e r t i e s .  

To syn thes i ze  a m i n o -  and i m i n o p y r a z o l e s ,  use is  
made  of the condensa t ion  of  hydraz ine  hydra te  and i t s  
d e r i v a t i v e s  w i t h / ~ - k e t o n i t r i l e s  and s i m i l a r  compounds .  

The  p r e s e n t  au thors  p r e v i o u s l y  d e s c r i b e d  the p r e -  
pa ra t ion  of  N - a r y l  cyanoac t amides  [4]. It was of  in-  

t e r e s t  to use  t he se  compounds  to p r e p a r e  h i the r to  
un re po r t ed  3 - a r y l a m i n o - 5 - a m i n o p y r a z o l e s  and 1 - a r y l -  
3 - a r y l a m i n o - 5 - a m i n o p y r a z o l e s ,  and to inves t iga te  
s o m e  of t he i r  p r o p e r t i e s .  

EN HCSCFI2CN 

I~ N H C--"-~C l |  R N H C ~ E I !  
NHzNHR' // /1 ~ // \ 2 

N\N/C--NH z N\N/C~-NH 

R ~ H ,  Ar R' R' 

It can be a s s u m e d  that  the r e a c t i o n  of N - a r y l  cyan-  
o a c e t a m i d e s  with hyd raz ine  hydra te  p r o c e e d s  via  the 
f o r m a t i o n  of  the hyd razone  RNHC (~---NNH2) CH2CN, 

s i nce  when the r e a c t a n t s  w e r e  mixed,  t h e r e  is spon-  

t aneous  heat ing,  and copious  evolu t ion  of hydrogen  
sul f ide .  However ,  even  when the r e a c t i o n  was  run 

with cool ing,  it p roved  i m p o s s i b l e  to i so l a t e  a h y d r a -  

zone with the pos tu la ted  s t r u c t u r e .  
It i s  to be noted that  cyanoace tanu l ide  does  not r e -  

ac t  with hyd raz ine  hydra te ,  even  on p ro longed  hea t ing  
on a s t e a m  bath. 

With a r y l d i a z o n i u m  c h l o r i d e s  the p y r a z o l e  d e r i v a -  

t i v e s  g ive  the c o r r e s p o n d i n g  azo d e r i v a t i v e s ,  with 

s t r u c t u r e :  

=RNH ~ N H  RNHC C - - N H ~ .  

N - - N  N - - N H  

Heat ing  3 - a n i l i n o - 5 - a m i n o p y r a z o l e  in e x c e s s  a c e -  

t ic  anhydr ide  g ive s  a subs tance ,  which ana lyzes  as 

a d iace ty l  d e r i v a t i v e .  Acy la t ion  of 1 - p h e n y l - 3 - a n i l i n o -  

5 - a m i n o p y r a z o l e  a l so  g ives  a compound ana lyz ing  as 

* F o r  P a r t  VIII s ee  [5]. 

a d iaeyl  de r iva t i ve .  Acyla t ion  of 3 - a n i l i n o - 4 - p h e n y l a z o -  
5 - a m i n o - p y r a z o l e  g ives  a compound analyz ing  as a 
monoacy l  de r iva t ive .  

The a m i n o p y r a z o l e s  obtained give with hyd r och lo r i c  
acid sa l t s ,  which on neu t r a l i za t ion  r e a d i l y  r e v e r t  to 
the b a s e s .  The IR s p e c t r u m  of 3 - a n i l i n o - 5 - a m i n o p y r a -  
zo le  shows in tense  absorp t ion  bands at 1590 and 1630 
c m  -1, c o r r e s p o n d i n g  to NH 2 group  f r e q u e n c i e s .  

The r e s u l t s  s ta ted  above jus t i fy  the a s sumpt ion  
that  the compounds obtained under  the p a r t i c u l a r  con-  
di t ions a r e  amino d e r i v a t i v e s  of  py razo l e .  

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

S,Aniltno-5-amtnopyrazolr 0.7 ml Hydrazine hydrate was slowly 
dripped into a solution of 2 g (0.011 mole) cyanoacetanilide in 2 ml 
ETCH. When the first drops ofhydrazine hydrate were added, forma- 
tion of HzS was observed (test portion on lead acetate paper), accom- 
panied by slight heating of the reaction mixture. After 1-2  hr forma- 
tion of H2S had completely ceased, and a crystalline preciptate had 
formed; this was filtered off, and washed on the funnel with EtCH and 
water, then dried in air. After removing the EtCH from the filtrate, 
a further quantity of reaction product was obtained. Purification was 
effected by recrystallizing from ETCH, yield 1.1 g. 

The compounds listed in Table 1, were prepared similarly. 
8-Arylamino-5-aminopyrazole I-IV were slightly colored crystal- 

line substances, soluble in hot water, EtCH and mineral acids, slightly 
soluble in alcoholic and aqueous alkalies to give bluish-violet solu- 
tions, which gradually turned brown; insoluble in ether, benzene, 
CHC1 s and a series of organic solvents. 

3-Anilino-5-aminopyrazole hydrochloride formed colorless crys- 
tals mp 89~ ~ (ex ETCH). Found: C1 16.00: 15,90; N 24.42; 24.50%, 
calculated for Ca H10N4-HC1.H2n: C1 15.53; N 24.50%. 

Diacetyl derivative of 3-antlino-5-aminopyrazole, mp 218-219 ~ 
(ex ETCH), Found: N 21.35; 21.34~ calculated for ClsH14N402: 
N 21.79%. 

1-Aryl-3-arylamino-5-aminopyrazoles (Table 1, V-VII) were 
slightly colored crystalline substances, soluble in mineral acids, 
slightly soluble in dilute alkalies to give colored solutions, insoluble 
in water, and a series of organic solvents. They were purified by re- 
crystallizing from ETCH. 

1-Phenyl-3-anil ino-5-aminopyrazole hydrochloride, mp 92-93" 
(ex ETCH). 

Diacetyl derivative of 1-phenyl-3-anilino-5-aminopyrazole mp 
204 ~ (ex ETCH). Found: N 16.91; 17.15%, calculated for C~tsNg92:  
N 16.76010. 

3-Aniltno-4-phenylazo-5-aminopyrazole. 3 g AcONa and 3 ml 
water were added to a solution of 0.2 g (1.2 raM) 3-anilino-5-amino- 
pyrazole in 3 ml EtOH. The whole was cooled with ice water, stirred 
vigorously, and a diazo solution prepared, from 0.1 g (1.1 mM) ani- 
line and 0.13 g (1.9 mM) NaNO2, added. Stirring continued for about 
an hour, and the products were poured on to ice. The precipitate was 
filtered off, washed on the funnel with water, and air dried, yield 
0.3 g (95%), mp 177" (ex MeOH on dilution with water). 

The compounds listed in Table 2 were prepared similarly. They 
were crystalline and yellow to dark red. They were soluble in ether, 
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Compound 

I 
II 

I l l  
Iu  
V 

VI 
VII 

H %3 
NO2 

H 
H 
Br 

Table  1. 

CIt 

p'RC6HqNH ~ C--NH 2 
,t I 
N--N--R'  

R' 

H 
H 
H 
H 

C8H5 
p-CHsC6H4 

C6Hs 

Mp, ~ 

166 
167--168 

204 
192--193 

177 
141 
230 

, Formula 

C�HIoN4 
CIoH,~N4 
C�H~BrN4 
C�HsNsO2 
CIsHI,N, 
Ct6H,6N, 
C,sH,~BrN4 

N, % 

F o u n d  

31,94; 32.05 
30.30; 30.24 
22.08; 22A9 
32.46; 32.50 
22.16; 22.18 
21,29; 21.40 
16.47; 16.59 

Calculated 

32.18 
29.78 
22.13 
31.96 
22.40 
21.21 
17.02 

Yield, % 

60 
51 
62 
81 
67 
40 
21 

R R' 

H H 
H H2NSO~ H'4 

CH3 HOOC 

Table 2 

C'=N~N HC6 H4 R'-p 
p-RCGH4,NHC C--NH~, 

I[ II " 
N - - N  

Mp, ~ 

177 
250--'252 
192---d93 

>250 
215 

>250 

Formula 

CIsH,4N6 
C,~H,sN702S 
C,dHi~N8 
CIsH,3NrOz 
C,sHt3CIN6 
C,6HI6N~O2 

N,% 
Found 

3O.00; 30.09 
2.6.82; 26.80 
28.40; 28.35 
29.79; 29.88 
25,96; 25.86 
24.57; 24,61 

N,% 
Calculated 

30.21 
26.70 
28.76 
30,34 
26.88 
25,00 

Yield,  % 

95 
64 
60 
66 
69 
67 
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CHCla, dioxane, and many other organic solvents, as well as in min- 
eral acids, slightly soluble in alkalies, insoluble in water. 

The acyl derivative of 3-anilino-4-phenylazo-5-aminopyrazole 
was a crystalline dark red compound, mp 193-194 ~ Found: N 25.97; 
26.06%, calculated for CtTHIsN60: N 26.25%. 
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