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The present invention relates to photographic developer 
substances and more especially to substances‘ derived 
from 4-amino-pyrazolones-(S ). ‘ 

-As photographic developers, it has been the practice 
hitherto generally to employ substances which belong 
to the class of aromatic polyvalent hyd'roxy compounds, 
amino-hydroxy compounds or polyvalent amino com 
pounds. Compounds of the heterocyclic class are known 
to have developer properties (German Patent No. 
646,516), inter alia, S-pyrazolones, substituted in the 
4-position with an amino group, which S-pyrazolorles 
contain the m-aminoketone structurein the heterocyclic 
nucleus. These aminopyrazolones are, however, exclu 
sively substances which are alkylated in the 3-position. 
These compounds have not been used in practice as de 
velopers, since they are quite unstable with relatively 
small intensity of development and show a strong tend 
ency to fogging. 

It has now been found that 4-aminopyrazolones of the 
following constitution do not have these properties which 
are disadvantageous for use in practice as developers: 

wherein R1 may represent -—OH, O-alkyl, O-aryl, 
O-aralkyl NH2 or substituted NH2 groups, —NH—NH2 
or substituted hydrazide groups, —NH——OH or an 
azide group and also alkyl, aryl or aralkyl radicals. 
R2 may represent hydrogen, alkyl, aralkyl, aryl groups 
or substituted aryl groups or heterocyclic radicals. 

It has surprisingly been found that such compounds 
represent excellent photographic developer substances, 
since they operate without fogging with a surprisingly 
high development intensity and are sufficiently stable in 
order to be used practically as developers. The de 
veloper substances may either be used independently 
or with advantage in combination with known developer 
substances, whereby they either work more quickly owing 
to ‘their great rapidity, i.e. develop images to the same 
gamma value in a shorter time, or they develop a speci?c 
photographic material to higher gamma values with the 
same development period. Moreover, the property of 
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sions and also for less sensitive positive emulsions or 
paper emulsions. The developer substances are suitable 
both for direct development of silver halide layers and 
for the production of photographic reversal images. Yet 
another advantage of the said compounds, as compared 
with the known developer substances, is their water 
solubility and alkali-solubility, which is sometimes high 
and renders it possible for strongly concentrated de 
veloper solutions to be manufactured and brought on 
to the market. The developer substances according to 

. the present invention may be incorporated into silver 
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super-additivity may also frequently be used with ad- ‘ 
vantage in combination with other developer substances 
for producing higher sensitivity. Suitable known de 
veloping substances are for instance polyhydric phenols 
such as pyrocatechol, hydroquinone, pyrogallol, o- and 
p-aminophenols such as p-methyl-aminophenol, N-p 
oxyphenylglycin, o- and. p-phenylendiamines. These sub 
stances may be substituted in the amino group or in the 
aromatic nucleus. The developer substances are suitable 
for the development of the Widest possible variety of 
silver halide emulsions, for highly sensitive negative emul 
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halide emulsion layers which are developed by alkaline 
solution containing, if desired, developer substances. 
Examples of the aforementioned pyrazolones are: 
4-amino-5-pyrazolones-3-carboxylic acid ethyl ester, 

1-pheny1-4-amino-5-pyrazolones~3-carboxylic acid ethyl 
ester, 1-phenyl-4-amino-5-pyrazolone-3-carboxylic acid 
amide, l - (p - ethoxy - phenyl) - 4 - amino- 5 - pyrazo 

lone-3-carboxylic acid ethyl ester, 1-phenyl-3-(methane 
sulphohydrazo-carbonyl)-4-amino-5-pyrazolone or l-(p 
sulphophenyl) - 4 - amino - 5 - pyrazolone - 3 - carboxylic 

acid methyl ester. A large number of further compounds 
are possible, according to substitution of the radicals R1 
and R2. The production of these aminopyrazolones is 
carried out according to known processes. For exam 
ple, suitable pyrazolones may be transformed by treat 
ment with nitrite into the isonitroso-compounds and the 
latter by reduction with tin into the associated amino 
compounds. The reduction of the isonitroso-cornpounds 
may also be carried out according to other known proc 
esses, for example with zinc and glacial acetic acid or 
catalytically. Another available method for the produc 
tion of such compounds is based upon the reductive split 
ting of azo dyestuifs, which are obtained. by coupling 
suitable pyrazolones with diazonium salts. 

EXAMPLE 1 

For developing a commercially available black-and 
white ?lm with the sensitivity of 17/10 DIN, there is 
employed‘the following developer solution: 

Sodium sulphite anhydrous ______________ __g__ 80 
Hydroquinone __________________________ __g__ 3 
Borax g__ 3 
KBr ___ g 0.5 
1-phenyl-4-amino-S-pyrazolone - 3 - carboxylic acid 
amide hydrochloride __________________ __g__ 2.5 

Water cc 1000 

The developer solution has a soft action and is ?ne~ 
grained with high speed. With a development period of 
nine minutes, the ?lm shows a fogging of 0.08. The’ 
development period for a like ?lm material (17/ 10 DIN) 
in a corresponding metol-hydroquinone developer, which 
contains 1.7 g. of metol (=molar quantity) instead of the 
1-phenol-4-amino-5-pyrazolone-3-carboxylic acid amide 
hydrochloride, is eighteen minutes for producing similar 
sensitivity ‘and gradation. (Fogging 0.17.)~ 
The following table, in which the gamma values and 

fogging values are entered in dependence upon the devel 
opment period, illustrates the great rapidity and contrast 
of the photographic developer, the ?gures in brackets 
representing the values for like material treated in a cor 
responding metol-hydroquinone developer: 

Development period (minutes) Gamma value Fogging 

4% ______________________________ __ 0.3 (0.25) 0.04 (0,04) 
________________________________ __ 0.49 (0.3) 0.08 (0.05) 
13% _____________________________ ._ 0. 64 (0.44) 0.13 (0.09) 
18 _______________________________ .. 0.7 (0.5) 0 13 (0.17) 
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' 1-phenyl-4-amino-pyrazolone-3-carboxylic acid amide 
is prepared as follows: 

206 g. of 1-phenyl-pyrazolone-3-carboxylic acid ethyl 
> ester ‘are heated in the autoclave with -- - 

380 g. of ammonia (25%) to 80-85” C. for 6 hours, 
' a part of the ammonia is distilled o? and the content 
dissolved in 

500 cc. of water. After addition of 
56 g. of nitrite, the solution is slowly introduced with 

stirring at 0° C. into 
1000 cc. of hydrochloric acid (10% ), ?ltered with ‘suction 
and the ?ltered substance washed with hydrochloric 
acid (10%) and methanol. 
Yield: 235 g. of isonitroso derivative. 

50 g. of the isonitroso product are dissolved in 
500 cc. of glacial acetic acid and treated at 40-50" C. 

With zinc dust until decolorization. After ?ltering the 
solution and passing in hydrogen chloride, the hydro 
chloride of the aminopyrazolone is obtained in good 
yield; it is ?ltered with suction, the ?ltered substance 
‘dissolved in little water While hot, precipitated with 

’ hydrochloric acid and dried in vacuum over caustic 
potash after ?ltering with suction. 

Yield: 40 g. 
EXAMPLE 2 

For developing a commercially available black-and 
White ?lm With the sensitivity of 17/10 DIN, there is 
employed the following developer solution: 
Anhydrous sodium sulphite _______________ __g__ 80 
Borax _________________________________ __g__ 3 

KBr __________________________________ __g__ 0.5 
Metol _________________________________ __g__ 1.5 

Methane-sulphohydrazide of 1-phenyl-4-arnino-5 
pyrazolone-S-carboxylic acid hydrochloride__g__ 9.5 

Water ________________________________ __cc__ 1000 

Strongly-acting ?ne-grain developer. (Development 
period: eight to nine minutes.) 

For comparison purposes, similar ?lm material (17/10 
DIN) is developed after exposure in the sensitometer in 
the corresponding metol-hydroquinone developer (con 
taining the molar amount of hydroquinone, namely 3 g., 
instead of the aminopyrazolone) and the gamma values 
and also development fogging are measured after differ 
ent development periods and compared with correspond 
ingly treated photographic material which is developed 
in the developer of Example 2, the ?gures in brackets 
representing gamma values and fogging values of the ?lm 
material developed in the corresponding anetol-hydro~ 
quinone developer. 

Development period (minutes) Gamma value Fogging 

0.5 (0.25) 0 07 (0.04) 
0.75 (0.3) 0 10 0.07) 
0.9 (0. 43) 0 10 0. 09) 
1.0 (0.46) 0 12 0.11) 

- The methane sulfohydrazide of 1-phenyl-4-amino-5_ 
pyrazolone-3-carboxylic acid is prepared as follows: 

206 g. of 1-phenyl-pyrazolone-3-carboxylic acid ethylester 
' are introduced into 

120 cc. of alcohol and heated to boiling temperature for 
5 hours with 

120 cc. of hydrazinehydrate (83%) while stirring under 
re?ux. After cooling the reaction mixture is intro 
duced with stirring into 

200 cc. of hydrochloric acid (20%) and 
200 g. of ice, ?ltered with suction, the ?ltered substance 

washed with water and dried. 

Yield: 220 g. of hydrazide; M.P.: 252~254° C. 

220 g. of the hydrazide are dissolved in 
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4 
430 cc. of sodium hydroxide solution (5%) and reacted 

dropwise at 10—15° C. with 
125 g. of methane sulfochloride with the simultaneous 

addition of sodium hydroxide solution (10%) at such 
a rate that the solution is kept alkaline against phenol 
phthalein. The solution is stirred for a further 30 
minutes and precipitation effected With hydrochloric 
acid (10%) after ?ltering, then ?ltered with suction _ 
and the ?ltered substance washed. The wet ?lter cake 
is dissolved in sodium hydroxide solution (10%), 
rnixed with 

70 g. of nitrite and introduced with stirring into 
300 cc. of hydrochloric acid and 
700 g. of ice. The isonitroso product obtained is ?ltered‘ 

with suction, the ?ltered substance stirred ‘with water, 
?ltered with suction and dried. 

Yield: 250 g. 

The isonitroso compound can be reduced with tin 
sponge and hydrochloric acid according to the process 
described in Arch. Pharm., 278 (1940), p. 330. 

EXAMPLE 3 

Anhydrous sodium sulphite ______________ __g__ 125 
Soda _________________________________ __g__ 12 
KBr __________________________________ __g__ 1.5 
4-amino-5-pyrazolone-3-carboxylic acid ethyl ester 

hydrochloride ________________________ __g__ 13 
Water ________________________________ __cc__ 1000 

The developer develops negatives brilliantly with ?ne 
grain and free from fogging. (Development, period: 
eight minutes.) 
'4-amino-5-pyrazolone-3-carboxylic acid ethyl ester is 

prepared as follows: ' 

150 g. of sodium acetate, 
790 g. of sodium oxalate and 
630 g. of hydrazine sulfate in 
3000 cc. of water are heated to boiling temperature with 

stirring for 6 hours and then stirred in the cold. The 
pyrazorlone formed is separated by ?ltering with suc 
tion, washed with water, stirred twice with 

100 cc. of methanol each and ?ltered with suction. 

Yield: 430 g. 

430 g. of the pyrazolone are dissolved in 
1000 cc. of hydrochloric acid ( 1:1) at 50° ‘C., the un 

dissolved portion is separated by ?ltering and the solu 
tion is mixed at lO-15 ° C. with 

170 g. of nitrite in 
300 cc. of water. After ?ltering with suction, washing 

water and drying ~ 
380 g. of isonitroso derivative are obtained. The deriva 

tive is mixed with 
100 cc. of alcohol, reacted while stirring with 
1000 cc. of hydrochloric acid and reduced by gradual 

addition of 250 g. of tin sponge within 5 hours. The 
hydrochloride is ?ltered with suction, dissolved in 

1000 Iclc. of hot water, ?ltered and precipitated in the cold 
wit 

150 cc. of hydrochloric acid. After ?ltering with suc 
tion, washing with little water and drying in vacuum. 

340 g. of the developer substance are obtained. 

EXAMPLE 4 

Anhydrous sodium sulphite ___________ __'____g__ 40 
Potash ________________________________ __g__ 40 

KBr __________________________________ __g__ 2 

Hydroquinone __________________________ __g__ 6 
1 - phenyl - 4 - amino ‘ 5 - pyrazolone - 3 - car 

boxylic acid amide hydrochloride _________ __g__ 10 
Water ________________________________ __cc__ 1000 

Very powerful negative developer. (Development peri 
od: three minutes.) ‘ I 
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EXAMPLE 5 

Solution A 

Water _ p _ g__ 1000 

1-phenyl-4-amino~5-pyrazolone-3~carboxylic acid hy 
drazide hydrochloride _________________ __g__ 60 

Potassium metabisulphite ________________ __g__ p 20 

. ‘ _g___ 25 

Solution B 

. ' Water __cc__ 1000 

' Caustic potash ______________ __. _________ __g.._ 50 

Soft high-speed developer for negatives. (Develop 
‘ ment period: forty seconds.) 

1~phenyl-4-amino-5-pyrazolone-3-carboxylic acid hy 
drazide can be prepared as follows: 

l-phenyl-5-pyrazolone-3-carboxylic acid ethyl ester is 
converted to the isonitroso compound according to Arch. 
Pharm., 278 (1940), p. 330. ‘ 

130 g. of the isonitroso compound are stirred at room 
temperature for 6 hours with . 

130 g. of hydrazine hydrate (78%), reacted with meth 
anol and ?ltered with suction. 
The reaction product is reduced with tin sponge and 

hydrochloric acid according to Arch. Pharm, 278 (1940), 
p. 330. 

EXAMPLE 6 ‘ 

Metol ‘ -____ g 1 

Sodium sulphite anhydro _______________ __g_._ 13 
Soda g__ 26 _ 
KBr _ _ g-.. l 

1 - phenyl - 4 - amino - 5 - pyrazolone - 3 - car 

boxylic acid ethyl ‘ester hydrochloride ____ __g__ 8 
Water ________________________________ __cc__ 1000 

Normal developer ‘for silver bromide and silver chloride 
papers. 

This laminopyrazolone is produced according to Arch. 
Pharm, 278 (1940), p. 330. 

EXAMPLE 7 
In the developer of Example 3, the hydrochloride of 

4-amino-5-pyrazolone-3-carboxylic acid ester is replaced 
by 15 g. of 1-(p’-sulfophenyl)-4-amino-5-pyrazolone-3 
carboxylic acid ethyl ester. The developer is of high sta 
bility and develops negatives brilliantly and free from 
fogging. 

1 - (p' - sulfophenyl) ~ 4 - amino - 5 - pyrazolone - 3 

carboxylic acid ethyl ester is prepared as follows: 

31.2 g. of 1-(p'-sulfophenyl)~5~pyrazolone-3-carboxylic 
acid ethyl ester are dissolved in 

150 cc. of sodium hydroxide solution (10% ), mixed with 
7.0 g. of nitrite dissolved in little water, and introduced 

dropwise with stirring at 5—l0° C. into hydrochloric 
acid. The isonitroso product precipitating in yellow 
?ocs is ?ltered With suction, the ?ltered substance 
‘stirred with hot alcohol and dried by suction ?ltering. 

34 g'. of the nitroso compound are mixed with stirring with 
20 cc. ofalcohol and ' ‘ 

120 cc. of hydrochloric acid and reduced with 
24 g. of tin sponge as usual. The aminopyrazolone is 

?ltered with suction and recrystallized from water. 

EXAMPLE 8 

Metol _________________________________ -_g__ 0.75 
Hydroquinone __________________________ __-g__ 2 
1 - phenyl-4-amino-5-pyrazolone~3-carboxylic acid 

(ethanolamide) -hydrochloride ___________ __»g__ 1.5 
Sodium sul?e anhydrous __________________ ..g.. 80 
Borax ____ ___ _g__ 3 

Potassium bromide _____________ ..._‘ _______ __g-_ 0.5 

Water __________________________ __cc__. Up to 1000 
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6 
High-speed ?ne-grain developer; development period: 

8 minutes. 
1-phenyl-4-amino-S-pyrazolone-3-carboxylic acid-(etha 

nolamide) is prepared as follows: 

20.6 g. of l-phenyl-5-pyrazolone-3-carboxylic acid ethyl 
ester and 

20 cc. of ethanol amine (50%) are heated under re?ux 
to 140° C. for .5 hours, diluted with water and intro 
duced with stirring into hydrochloric acid (10% ). The 
reaction product is ?ltered with suction and the ?ltered 
substance recrystallized from methanol (50% ). 
Yield: 28 g. (Wet). 

The ethanol amide is dissolved in sodium hydroxide 
solution (3%), mixed with 8 g. of nitrite, introduced with 
stirring into hydrochloric acid (10%), ?ltered with suc 
tion and recrystallized from alcohol. 

Yield: 23.5 g. 

23.5 ‘g. of the isonitroso product are dissolved in 
150 cc. of methanol, mixed with 
1 g. of Raney nickel and stirred at 60—70° C. in the 

. ‘autoclave until hydrogen absorption is ‘complete. The 
hydrogenation solution is ?ltered with suction in the 
heat and precipitated with hydrochloric ‘acid. 
Yield: 18 g. 

‘ EXAMPLE 9 

1 - (p’-aminophenyl)-4-amino-5-pyrazolone-3-carbox 
ylic acid ethyl ester hydrochloride _________ __g___ 3 

Sodium sul?te anhydrous __________________ __g__ 40 
Hydroquinone _________________ _'_ _________ __g__ 6 

Soda ___________________________________ __g__ 20 
Potassium bromide _______________________ __-g__ 1 
Water __________________________ __cc_._ Up to 1000 

Soft-acting negative developer for orthochromatic and 
panchromatic photographic materials; development pe 
riod: 5 minutes. 

l-(p'-aminophenyl) - 4 - amino-5-pyrazolone-3~carbox 

ylic acid ethyl ester is prepared as follows: 

27.7 g. lr(p'-nitrophenyl)-5-pyrazolone-3-carboxylic acid 
ethyl ester are dissolved in 

150 cc. of sodium hydroxide solution (3%.), reacted with 
7.5 g. of nitrite and introduced with stirring into 
100 cc. of hydrochloric acid and ‘ ‘ 

100 g. of ice. The isonitroso product formed is ?ltered 
with suction, washed with water and dried. 

30.5 g. of the isonitroso product are suspended with. 
50 cc. of alcohol and ' p 

200 cc. of hydrochloric acid and treated in the usual man 
ner with. ’ 

60 g. of tin sponge until decolorization. Apart from the 
nitroso group, the nitro grouping is also completely re 
duced. The diamine is ?ltered with suction, dissolved, 
in little water in the heat and precipitated with hydro! 
chloric acid while cooling. The hydrochloride is ?l 
tered with suction and dried in vacuum over caustic 
potash. ‘ 

EXAMPLE 10 

In the developer of Example 4, the hydrochloride of 
1-phenyl-4-amino-5-pyrazolone-3-carboxylic acid ester is 
replaced by 10 g. of l-(p'iethoxyphenyl)-4-amino-5-py 
razolone-3-carboxylic acid. ‘ A negative developer is thus 
obtained. ‘ 

Development periods: 3-4 minutes. 
1-(p'-ethoxy-phenyl) - 4 - amino-5-pyrazolone-3-carbox 

ylic acid is prepared as follows: _ 

20 g. p-ethoxyphenylhydrazine-hydrochloride are intro 
duced into 

100 cc. of alcohol, » 
10 g. of sodium acetate are added and reacted at room 
temperature dropwise with ' 

20 g. of oxalate. After stirring for one hour the mixture 
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is'?ltered with suction and the ‘?ltered substance re 
crystallized from alcohol. 1-(p'-ethoxyphenyl)-5-py 

. razolone-3-carboxylic acid is obtained by stirring the 
ester in 2 N sodium hydroxide solution for some hours 
‘and isolated by acidifying the alkaline solution. 

16 g. of the carboxylic acid are dissolved in 
70 cc. of sodium hydroxide solution (4%), mixed with 
4.5 g. of nitrite and introduced with stirring into 
100 cc. of hydrochloric acid (1:1). The isonitroso prod 

uct formed is ?ltered with suction, the ?ltered substance 
Washed with Water ‘and dried. The reduction is effected 
with tin spouse and hydrochloric acid in the usual 
manner. 

EXAMPLE l1 

1 - (2'-tetrahydrothiophenesulfone)-4-amino-5-pyraz 
olone-3-carboxylic acid ethyl ester hydrochlo 
ride _________________________________ __g__ 14 

Sodium sul?te anhydrous _________________ __g__ 125 
Soda ____' ________________________________ __ 6 

Potassium bromide ______________________ __g__ 2.5 
Water __________________________ __cc__ Up to 1000 

Very soft ?ne-grain developer; development period: 
12-14 minutes. 

1 - (2’ - tetrahydrothiophenesulfone) - 4 - amino - 5 - 

pyrazolone-3-carboxylic acid ethyl ester is prepared as fol 
lows: 

31.5 g. of an aqueous hydrazine solution (35%) are re 
acted with 

16.0 g. of butadiene sulfone, ‘kept at 75° C. ‘for 30 hours 
and the major quantity of water removed in vacuum. 

15 g. of the resulting hydrazine are heated to 45° C. for 
5 hours with 

21 g. of sodium oxalate, 
50 cc. of alcohol (50%) and 
6.6 cc. of glacial acetic acid. The alcohol is distilled off 

in vacuum, the residue suspended with dilute hydro 
chloric acid, ?ltered with suction and the ?ltered sub 
stance recrystallized from acetic acid. 

22' g. of the resulting pyrazolone are dissolved in sodium 
hydroxide solution (5% ), mixed with 

7 g. of nitric and introduced with stirring into hydro 
chloric acid (10%), ?ltered with suction and the ?l 
tered substance dried. 

12 g. of the isonitroso compound ‘formed are reduced in 
the usual manner in 

10 cc. of alcohol and 
48 cc. of hydrochloric acid with 
4.6 g. of tin sponge. 

EXAMPLE 12 

1 - phenyl - 4 - amino - 5 - pyrazolone - 3 - carboxylic 

acid __________________________________ __g__ 1.6 
Sodium sul?te anhydrous _____ __, __________ __g__ 45 

Hydroquinone __________________________ __g__ 1.2 
Soda _____ __' ___________________________ __\g__ 8 

Potassium-metadbi-sul?te (K2S2O5) _________ __g_._ 4 
Potassium bromide ______________________ __g__ 1 
Water _________________________ __cc__ Up to 1000 

Normal negative developer; development periods: 10; 
12 minutes. 

1 - phenyl - 4-amino-5-pyrazolone-3-carboxylic acid is 
prepared as follows: 

1 - phenyl - 5 - pyrazolone-S-carboxylic acid is reacted 

with benzene diazonium chloride as usual. 

30.8 g. of the resulting azo dyestuif are'suspended with 
50 cc. of alcohol and 
120 cc. of hydrochloric acid and then stirred with 
25 g. of tin sponge until decolorization, ?ltered With suc 

tion, the ?ltered substance boiled with hydrochloric 
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8 
acid (3%) and water, ?ltered with suction and the ?l 
tered substance washed with water. 

What we claim is: 
1. The process of developing silver halide layers which 

comprises applying to said'layers a compound having a 
formula selected from the group consisting of 

I 
R: 

and 

wherein R1 is a radical selected from the group consist 
ing of —OH, O-alkyl, O-aryl, O-aralkyl, NH2, —NH- 
NH2, and -NH—OH, and R2 is selected from the group 
consisting of hydrogen, alkyl, aral‘kyl, aryl and Z-tetrahy 
drothiophene sulfone radicals, inran alkaline medium. 

2. A photographic developing composition consisting 
, essentially of a compound having a formula selected from 
the group consisting of 

N 
| 
R: 

wherein R1 is a radical selected from the group consisting 
of —OH, O-alkyl, O-aryl, O-aralkyl, NH2, —NH—NH2, 
and —NH-—OH, and R2 is selected from the group con 
sisting of hydrogen, alkyl, aralkyl, aryl and 2-tetrahydro 
th-iophene sul-fone radicals, plus a compound selected 
from the group consisting of pyrocatechol, hydroquinone, . 
pyrogallol, p-methyl-amino-phenol, N-p-oxyphenylglycin, 
o- and p-phenylendiamines. 

3. A photographic developer comprising a silver hal 
ide developing compound having a formula selected from 
the class consisting of: 

1 
R2 

wherein R1 is a radical selected from the ‘group consisting 
of —OH, O-alkyl, O-aryl, O-aralkyl, NH2, —NH—NH2, 
and —NH—OH, and R2 is selected from the group con 
sisting of hydrogen, alkyl, aralkyl, aryl and 2-tetrahydro— 
thiophene sulfone radicals, in an alkaline medium, togeth 
er with a compound selected from the group consisting of 
pyrocatechol, hydroquinone, pyrogallol, p-methylamino 
phenol, N - p - oxyphenylglycin, and ortho and para 
phenylenediamines. 

4. A photographic developer according to claim 3, 
wherein the ?rst named compound is 1-phenyl-4-amino 
5-pyrazolone-3-carboxylic acid amide. 
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5. A photographic developer according to claim 3, 
wherein the ?rst named compound is 1-(p'-ethoxyphen— 
yl) -4-amino-5-pyrazolone-3-carboxylic acid. 

6. A photographic developer according to claim 3, 
wherein the ?rst named compound is 4-amino-5-pyrazo 
lone-3-carboxylic acid ethyl ester. 

7. A photographic developer according to claim 3, 
wherein the ?rst named compound is l-phenyl-4-amino 
5-pyrazolone-3-carboxylic acid hydrazide. 

8. A photographic developer according to claim. 3, 
wherein the ?rst named compound is 1-(p'-aminophenyl) 
4-amino-5-pyrazo1one-3-carboxylic acid ethyl ester. 

9. A photographic developer according to claim 3 
wherein said silver halide developing agent is l-phenyl 
4-amino-5-pyrazolone-3-carboxylic acid. 

10. In a silver halide developer mixture having a sil 
ver halide developer combined with an alkali metal sul 
?te, the‘ improvement according to which the developer 
is a compound whose formula is selected from the group 
consisting of 

i1. 
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wherein R1 is a radical selected from the group consisting 
of OH, O-alkyl, O-aryl, O-aralkyl, -—NH2, —NH--NH2, 
and —-NH-—OH, and R2 is selected from the group con 
sisting of hydrogen, alkyl, aralkyl, aryl and Z-tetrahydro 
thiophene sulfone radicals. 

11. The combination of claim 10 in which the silver 
halide developer is 1-phenyl-4-amino-S-pyrazolone-3-car 
lboxyl acid' amide. 

and 
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