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In order to study their photographic properties, a number of 3-amino- 
1-(p-aminophenyi)-2-pyrazolines have been synthesized from the cor- 
responding amines. 

S o m e  l - ( p - a m i n o p h e n y l ) - 3 - i m i n o p y r a z o l i d i n e s  ( in 

the  t a u t e m e r i c  f o r m ,  3 - a m i n o - 2 - p y r a z o l i n e s )  h a v e  

b e e n  p a t e n t e d  a s  a d d i t i v e s  f o r  c o l o r  and  b l a c k - a n d -  

wh i t e  d e v e l o p i n g  s o l u t i o n s  [1]. The  r e s u l t  of the  a c t i o n  

of t h e s e  a d d i t i v e s  i s  a s u b s t a n t i a l  i n c r e a s e  in  the  l e v e l  

of the  l i g h t - s e n s i t i v i t y  of the  p h o t o l a y e r s  t r e a t e d  [2]. 

To  o b t a i n  s u b s t a n c e s  of t h i s  type  i t  h a s  b e e n  p r o -  

p o s e d  to u s e  the  r e d u c t i o n  of the  c o r r e s p o n d i n g  a r o -  

m a t i c  N - c y a n o e t h y l - N - n i t r o s o a m i n e s  [3], b u t  t h e i r  

s y n t h e s i s  h a s  no t  b e e n  d e s c r i b e d  in  de t a i l .  

We  h a v e  s y n t h e s i z e d  a n u m b e r  of  3 - a m i n o - l - ( p -  

a m i n o p h e n y l ) - 2 - p y r a z o l i n e s  by  the  fo l l owing  r o u t e :  

~ - - N H  2 ~ ' ~ - -  NH 2 

NH~ HNCI t  2 CH2CN O N N C H 2 C H 2 C N  N / " N  / 
l " 1 f I 

i i I I I 
R ' N C O C H  3 R ' N C O C H  3 R ' N C O C H  3 R ' N C O C H ~  R ' N H  " 2HCI 

I 
la R = R ' = H ;  IIO R = 3 - C H 3 ,  R ' = H ;  I c R = H ,  R ' = C H  3 

At  a t t e m p t  to o b t a i n  c o m p o u n d  I wi th  R = 2-CH3,  

R '  = H p r o v e d  u n s u c c e s s f u l .  In the  r e d u c t i o n  of t he  

N - n i t r o s o  d e r i v a t i v e ,  the  N - - N  bond  w a s  c l e a v e d ,  a s  

h a s  b e e n  r e p o r t e d  p r e v i o u s l y  [4]. 

C o m p o u n d  Id, w i th  R = H, R '  = CH3SO 2 was  o b -  

t a i n e d  by  t h e  r o u t e  s h o w n  above  s t a r t i n g  f r o m  N - m e t h -  

a n e s u l f o n y l - p - p h e n y l e n e d i a m i n e .  D u r i n g  the  w o r k ,  t he  

p o s s i b i l i t y  of o b t a i n i n g  Id d i r e c t l y  by  the  m e t h a n e s u l -  

f ony l  d e r i v a t i v e  fo r  w h i c h  the  s t r u c t u r e  of 3 - m e t h a n e -  

s u l f o n y l a m i n o -  1 - ( p - m e t h a n e s u l f o n y l a m i n o p h e n y l ) - 2 -  

p y r a z o l i n e  h a s  b e e n  p r o p o s e d .  

T h e  3 - a m i n o -  1 - ( p - a m i n o p h e n y l ) - 2 - p y r a z o l i n e s  

s y n t h e s i z e d  h a v e  b e e n  t e s t e d  as  a d d i t i v e s  i n b l a c k - a n d -  

wh i t e  d e v e l o p e r s .  T h e  r e s u l t s  of  t h e s e  t e s t s  wi l l  be  

r e p o r t e d  s e p a r a t e l y .  

EXPERIMENTAL 

5-Aeetamido-2-aminotoluene (II). A suspension of 50 g of 3- 
acetamido-6-nitrotoluene [5] and ~ 5 g Raney nickel in 0.5 ml of 
methanol was treated slowly, dropwise, with 40 ml of hydrazine hy- 
drate. The mixture boiled with the copious evolution of gas. After the 
end of the vigorous reaction, another ~3 g of Raney nickel was added 
to the reaction mixture and it was boiled for 1 hr to decompose the ex- 
cess of hydrazine hydrate. The solution formed was filtered hot and 
evaporated in vacuum to give 32.2 g (75.5%) of II. Colorless prisms 
with mp 69-70.5' C (from water). Found, %: C 62.69, 62.61; H 7.45, 

*For part II, see [4]. 

7.26; N 16.21, 16.17. Calculated for CeHLIN20.0.5H20, %: C 62.40; 
H 7.56; N 16.17. 

N-~-Cyanoethyl-N'-methanesulfonyl-p-phenylenediamine (III), A 

mixture of 73.7 g of N-methanesulfonyl-p-phenylenediamine, 45 ml 

of acrylonitrile, and 340 ml of water was boiled for 6 hr. The precipi- 

tate that deposited on cooling was filtered off, washed with a small 

amount of ice water and dried in the air. This gave 65 g (68%) of sub- 

stance. Colorless plates with mp 102-104 ~ C (from water). Found, %: 

C 50.25, 50.14; H 5.97, 5.78; N 17.61, 17.52. Calculated for CIoHI3N 30~S, 

%: C 50.18; H 5.47; N 17.56. 
The other cyanoethylated amides were obtained similarly (see 

Table i). 
N- (IB- Cyanoethyl)- N'- methanesulfonyl- N- nitroso- p- phenylenedi- 

amine (IV). A solution of 100 g of III and 200 ml of 16% HCI was 
cooled to 0" C, and a solution of 29 g of sodium nitrite in 50 ml of 
water was added dropwise, after which the mixture was kept at 0 ~ C 
for 2 hr. The precipitate that had deposited was filtered off, washed 
free from acid with water, and dried in the air. Yield 48.2 g (43%). 
Light yellow needles with mp 122 ~ C (decomp., from aqueous metha- 
nol). Found, %: N 21.24, 20.99. Calculated for CIoHI2N403S, %: 
N 21.22. 

The other nitroseamines were obtained similarly (see Table 2). 
3-Amino-l-(p-methanesulfonylaminophenyl)-2-pyrazoline (Id). A 

solution of 20 g of IV in 400 ml of glacial acetic acid at 12-15*C was 
treated in small portions with 36 g of zinc dust, and the mixture was 
stirred at 15~ for I hr and was left overnight at room temperature. 
After this, the solid matter was filtered off, the filtrate was concen- 
trated in vacuum to small volume, and the residue was neutralized 
with 10% caustic soda solution. The precipitate that deposited was 
filtered off, washed with water, and dried at ~100~ Yield 5 g 
(26.4%). Mp 182-185~ (from water). Literature data: mp 185 ~ C. 

1-(p-Acetylaminophenyl)-8-amino-2-pytazoline. This was ob- 
tained in a similar manner to Id. Yield 48.7%. Colorless prisms with 
mp 204-206 ~ C (from methanol). According to the literature [6], mp 
204 ~ C. On being boiled with an ethanolic solution of picric acid, it 
formed a picrate. Yellow needles with mp 186-187 ~ C. Found, %: 
N 22.09, 21.86. Calculated for ClzH14N40"C6HaN307, %: N 21.92. 

1-(4- Aeetamido-3- methylphenyl)- 8- amino-2-pyrazoline (V). 
This was obtained in a similar manner to Id. After the concentration 
of the acetic acid solution, the residue was treated with 20% sodium 
carbonate solution, and the precipitate was filtered off, washed with 
water, dried, and boiled with dry acetone. The insoluble residue was 
filtered off and the filtrate was evaporated to dryness. Yield 51%. 
Colorless prisms with mp 244-244.5 ~ C (from aqueous methanol). 
Found, %: C 61.99, 61.70; H 7.41, 7.14; N 24.08, 24.18. Calculated 
for C~HI~N40, %: C 62.04; H 6.94; N 24.12. Ncrate, yellow needles 
with mp 204-205 ~ C (from methanol). Found, %: N 21.49, 21.47. 
Calculated for C~H16N40. C sH3NaOT, %: N 21.26. 

S-Amino-l-(p-methylacetylaminophenyl)-2-pyrazoline. This was 
obtained in a similar manner to Id. Yield 89.2%. Colorless prisms 
with mp 232 ~ C (from ethanol). According to the literature [3], mp 
2a2~ C. 

Dihydroehloride of 3-amino-l-(4-amino-a-methylphenyl)-2-py- 
razoline (Ib). This was obtained by the hydrolysis of V by a published 
method [1]. The amine liberated was filtered off and dissolved in 
methanol, and the solution was treated with cone. HC1. The precipi- 
tate that deposited was fiItered off, washed with methanol saturated 
with hydrogen chloride, and dried. Yield 66%. Colorless needles (from 
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Table 1 

HXCH2CH~CN 
F 

r 
R'NCOcH 8 

H 

2-CHa 

3-CHa 

H 

R" 

I 

H 3 

H 4 

H 3 

CH3 6 

Mp, " C 

121--122 

133.5-- 
- -135  

104.5-- 
--105.5 

122 

Form of Empirical 
the crys- formula 
tals 

f 
Prisms CHHIaNaO 

Prisms CI2HIsNsO 

Needles C~H~sNaO- 
I �9 H~O 

Leaflets C12HIsNsO 

Found, % Calculated, % 

Yield, 
I % 

C I H N C H N 
[ 

i i20.9 r i 20.6r!75 
20,64 i 
119,54! 119,34] 19.7" 
19 24] ! ~ i 

'61.29i 7.06117.81 61,25 7.28]17-90~ 40.5 
61.15] 7.36 17,71[ l 
66.801 6.62 19.22!66.33 6 95 19,34i 41,8"* 
66.521 6,69 1927] 

*43.5% of the initial amine was recovered from the mother solution. 
**48.3% of the initial amine was recovered from the mother solution. 

H 

2-CH3 

3-CH3 

H 

R' Yield, 
% 

I 
H I 88 

J H 76* 

H 83* 

J CHs 63 

i 
' M p ,  ~  
(decomp.) 

151--152 

99 100 

105--I06 

91--93 

Table 2 
ONN CH2CH_~C,~ 

I 

I 

R~NCOCH~ 

Empirical 
formula C 

CIIHI2N40~ 56.92 
56.72 

CI2HNN402 

58.25 
58.03 

Found, % 

498 
487 

5.78 
5,47 

*After nitrosation, the substance was extracted with chloroform. 

Calculated, % 

N 

24.08 56.88 
24.48 
22,63 
22.58 
22.91 
22.96 

58.52 

G H 

5,20 

5.73 

24.12 

22.75 

22,75 
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conc. HCI). The substance gradually decomposes on being heated 
above 150 ~ C. Found, %: N 21.09, 21.12. Calculated for C,0H14N 4. 
' 2HCI, % : N 21.29. 

Dihydrochloride of 3-amino-l-(p-amin0phenyl)-2-pyrazoline (Ia). 
This was obtained in a similar manner to Ib. Yield 57%. Colorless 
needles (from conc. HC1). On being heated, the substance decomposes 
without melting. Found, %: CI 28.13, 28.20; N 22.11, 22.13. Calcu- 
lated for CsHI2N4-2HC1, %: CI 28.46; N 92.49. 

Dihydroehloride of 3-amino-l-(p-methylaminophenyl)-2-pyrazo- 
line (Ie). This was obtained in a similar manner to Ib. The amine 
isolated was dissolved in dry methanol, a current of dry hydrogen chlo- 
ride was passed through the solution, and the precipitate was filtered 
offand dried. Yield a9.7%. Colorless needles with deeomp, p. ~135 ~ C 
(from methanol). Found, %: C1 27.08, 27.22. Calculated for Ci0Hi4N~" 
�9 2HC1, %: C1 26.94. 

3-Methanesul fonylamino- 1- (p- methanesulfonylaminophenyl)- 2- 
pyrazoline. At room temperature, i g of Ia was treated with 1.5 g of 
methanesulfonyl chloride, the reaction mixture was heated in the 
boiling water bath, the solid mass formed was dissolved in the mini- 
mum amount of ethanol, and the solution was poured into a large vol- 
ume of water. The precipitate that deposited was filtered off, washed 

with water, and dried at ~100 ~ C. Yield 0.7 g(37.1%). Mp 198-200 ~ C 
(from water). Found, %: N 16.90, 16.87; S 19.29, 19.15. Calculated 
for CI1HI~N4OaS2, %: N 16.85; S 19.29. 
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