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This invention relatesto 1,3-bis (3-amino-1,2,4- 
triaZolel-OXypropenes, to a method fortheir prep 
aration, and to photographic silver-halide emul 
sions containing the Same. 

It is known in the art that light-Sensitive emul 
sions, Such as gelatin silver-halide emulsions, haVe 
a decided tendency to fog. The fogmay be of two 
types, namely, yelloW fog and chemical (gray) 
fog. The yelloW fog, sometimes referred to as 
color fog or dichroic fog, is essentially a col 
loidal deposit of silver, the colorintensity and gen 
eral appearance of Which are determined by the 
minute particle size and degree of subdivision. 
The fogis chiefly yelloW in color and is most ap 
parent in the lighter portions of a negative. The 
color may Vary, hoWever, and the colloidal silver 
particles may, for example, appear green by re 
flected light and yelloW or red by transmitted 
light. The so-called chemical fog, or gray fog, 
on the other hand, is the more common and is 
formed in a number of Ways. It may be caused. 
by premature exposure, by excessive ripening of 
the emulsions, or by the storage of the film, par 
ticularly at high temperatures or for unusually 
long periods of time. 

It is an object of the present invention to pro 
vide 1,3-bis (3-amino-1,2,4-triazole-oxypropenes 
useful as stabilizers for silver-halide emulsions. 
Another object of this invention is to provide a 

process of preparing such 1,3-bis (3-amino-1,2,4- triaZolel-OXypropenes. 
A further object is to provide 1,3-bis (3-amino 

1,2,4-triaZolel-oxypropenes as stabilizers or fog 
inhibiting agents Which tend to prevent the 
formation of chemical fog in light-sensitive sil 
ver-halide emulsions. 
A still further object is to provide 1,3-bis E3 

amino-1,2,4-triaZolel-oXypropenes as stabilizers 
or anti-fogging agents for light-sensitive silver 
halide emulsions, Which do notlower the sensitiv 
ity of the emulsion, and Which increase its sta bility. 

Still further objects and advantages will appea 
from the folloWing specification. 
We have found that the above objects are ac 

complished by condensing a 3-keto ester oranilide 
thereof, With a 3-amino-1,2,4-triaZole. The re 
Sulting condensation productis characterized by 
a structure corresponding to the folloWing gen 
eral formula: 

R. R. O 
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Wherein R is hydrogen or an alkyl group, e.g. 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec.-butyl, tert,-butyl, amyl, and the like, R1is 
analkyl of the same value as R, aryl, e.g., phenyl, 

: o-, m-, and p-toly, naphthyl, diphenyl, etc., 
aralkyl, e.g., benzyl, methylbenzyl, ethylbenzyl, 
and the like, R2 is either hydrogen ally, oran 
alkyll of the same value as R. 
The method for the preparation of 1,3-bis (3- 

amino-1,2,4-triaZole-OXypropenes consists of 
condensing 1 mol of a 3-keto ester or anilide 
thereof, of the following general formula: 

Wherein R3 is of the same Value as Ri, R4 is of 
the same value aS R2, and R5 is an anilino Or 
alkoXy radical, e.g., methoxy, ethoxy, propoXy, 
butOXy, amoXy, heXoXy, heptOXy, octoXy, and the 
like, With 2 mols of 3-amino-1,2,4-triaZole of the 
folloWing general formula: 

Wherein R6 is either hydrogen or an alkyl group, 
e.g., methyl, ethyl, propyl, butyl, and the like. 
Suitable 3-keto esters and anilides thereof are, 

for example, ethyl acetoacetate, ethyl benzoy 
acetate, ethyl a-ethyl acetoacetate, ethyl a-allyl 
acetoacetate, ethyl toluylacetate, ethyl propionyl 
acetate, ethyl butyrylacetate, ethyl valeryl 
acetate, ethyl acetoacetanilide, ethyl benzoyl 
acetanilide, ethyl a-ethyl acetoacetanilide, ethyl 
a-alyl acetoacetanilide, ethyl toluylacetoaceta 
nilide, ethyl propionylacetoacetanilide, ethyl 
butyrylacetoacetanilide, ethyl valerylacetoaceta 
nilide, and the like. 
AS suitable 3-amino-1,2,4-triazoles may be 

mentiomed, 3-amino-1,2,4-triazole, 3-amino-5- 
methyl -1,2,4-triazole, 3 -amino-5- ethyl-1,2,4- 
triaZole, 3-amino -5- propyl -1,2,4-triazole, 3 
amino-5-butyl-1,2,4-triaZole, 3-amino -5- amyl 
1,2,4-triaZole, and the like. 
The condensation between the 6-keto ester or 

anilide thereof, and the 3-amino-1,2,4-triazole is 
carried out by heating the reaction components 
at a temperature ranging from 150-160° C., in 
the presence of a, suitable solvent such as nitro 
benzene, for a period of time ranging from 10 
minutes to 2 hours. The final product either 
precipitates or is removed by diluting With an. 
aromatic hydrocarbon, Such as, for example, 
toluene, chlorobenzene, cyclohexane, cyclohep 
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tane, cyclooctane, benzene, o-, m-, and p-Xylene, 
ethylbenzene, 1,2,4-trimethylbenzene, propyl 
benzene, 1,3-ethymethylbenzene, or an oxy 
genated solvent, e.g., ether, acetone, ethylmethyl 
ketone, diethyl ketone, dimethyl ketone, propyl 
ketone, allylacetone, mesityl oxide, dioXane, and 
the like, and recrystallized from Water. Instead 
of heating the reaction components, the reactants 
may be allowed to stand in a cold, aqueous, alk 
aline solution such as, for example, a 5-20% aque-. 
ous solution of sodium or potassium hydroxide,. 
for several days at room temperature. After 
standing for several days atroom.temperature, 
the reaction mixture is diluted with about an : 
equal volume of Water and Warmed Slightlytore 
dissolve the precipitated product. To this solu 
tion a sufficient quantity of Cold glacial acetic, 
acid is added in order to neutralize the alkali, 
and after chilling in an ice-bath, the productis 
filtered off and Washed: Severaltimes With cold 
Water andrecrystallized:fromboiling Water. 
The 3-amino-1,2,4-triazoles Cand the 3-keto 

esters-andanilides:thereofarewell-known to the 
artandthemethods for their preparation need 
notbe. described herein.. 
Specificcompounds"which have been prepared 

in::accordance with the above procedures, With 
their formulas, are as-follows: 

1,3-bis3-amino-1,2,4-triazole-(2)-i-methyl-2-allyl-3- 
oxy-propene-(1) 

1,3-bis(3-amino-1,2,4-triazole-(2)-1-methyl-3-o8y 
propene-(1) 

i CH o 
N-N-3= --N-N 
2 | s 

(). 

(2) 
-N-N 

s 

1,3-bis 3-amino-5methyl-1,2,4-triazole-(2)}-1-methyl-3- 
oxy-propene-(1) . 

i 1,3-bis(3-amino-5-methy-1,2,4-triazole-(2)1-1-methy-2- 
* ; ally-3-oxy-propene-(1) 

(4) 

(5) 

CB 

1,3-bis3-amino-1,2,4-triazole(2)-1-phenyl-3-oxy 
propene-(1) 

CHI 9 (6): 
CBr 

/. 
1,3-bis (3-amino-1,2,4-triazole-(2)}-1-ethy-3-oxy-propene-(I) 

4 

1,3bis famino6propy:124trage-0)}4-methy:3osy-propene 
- (8). CH3 CE3 O 

The following examples are intended to illus 
trate the preparation of the compounds disclosed 
above It" Will be appreciated that the condi 
tions of reactions, e.g., time of reaction and tem 
perature, may be varied and that the supplemen 
tary process of purification may be resorted to 
wherever found desirable. These and-other vari 
ations and modifications will be evident to.those 
skilled in the art in light of the guiding-principies 
disclosed herein. 

20 

2 Eacample I 
CH3CH5 O 

N-N-?=-3-N-N. 
30 Hc c-H 

N=-NE, HN-lès-N 
1,3-bis 3-amino-1,2,4-triazole-(2)-1-methyl-2-allyl-3-oxy 

propene-(i) 
35 To 15 cc. of nitrobenzene, 0.1 mol (84 grams) 

of 3-amino-1,2,4-triazole and 0.05mol (3.5 grams) 
of ethyla-allyl acetoacetate were added and the 
mixture heated to 150-160°. C., for 1 hour. The 
reaction mixture was cooled toroom temperature 

4o and the product precipitated by the addition of ether. The precipitated product was washed sev 
eraltimes with ether and recrystallized fromwa 
ter With the addition of charcoal. 

. Ecample II: 
45 pH II º 

N-N-3=6-3-N-N. 
HC CEE .. 

N=èNHHN-?=èN 
1,3-bis (3-amino-1,24-triazole-(2)J-1-methyl-3-oxy-propene-(1) 
One-tenth mol (84 grams). of. 3-amino-1,2,4- 

triazole is dissolved in 15 cc. of Waterand the mix 
ture cooled to room temperature. To thissolu 
tion 0.1mol-(13 grams), ofethylacetoacetateis 
added. After standing for 15 minutes, a cold-solu 
tion of 4 grams of NaOH in 10 cc of wateris 
added:slowly-With external cooling to keep the 
mixture, approximately.: at: room.temperature, 
After standing. 2 days at room.temperature, the 
mixture is. diluted to 40 cc. -and-Warmed slightly 
to redissolve the precipitated product. SiX grams 
of-cold-glacial acetic-acid is then added, and after 
chilling in an ice-bath, the productis filtered off 
and washed with a few cc.-of-cold-waterandire 
crystallized fromboiling Water.- - 

Eacample III 
CH. H. O 

55 

60: 

65 

70 
A/ C-CH3 CH3-C / 
N=-NE, HN-N 

1,3-bis (3-amino-5-methyl-1,2,4-triazole-(2)-1-methyl-3- 
oxy-propene-(1) 
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To 15 cc. of nitrobenzene, 1 moi (9.8 grams) of 
3-amino-5-methyl-1,2,4-triazole and 0.05 mol (6,5 
grams) ofethyl acetoacetate Were added and the 
mixture heated to 150-160°C., for 1 hour. The 
reaction mixture Was cooled to room temperature 
and the product isolated by diluting With ether 
and recrystallizing from Water. 

Ecample IV 

II º 
N-N-Ca=C-C-N-N 

1,3-bis 3-amino-1,2,4-triazole-(2))-1-phenyl-3-oxy-propene-(1) 
Example III Was repeated With the exception 

that 9.6 grams of ethyl benzoylacetate Was Sub 
stituted for 6.5 grams of ethyl acetoacetate. 

In the preparation of emulsions containing the 
stabilizers as above prepared, a solution of the 
stabilizer in a Suitable Solvent, Such as alcohol 
or an alcohol-Water mixture, adjusted to a neu 
tral or slightly alkaline pH, i.e., pH 7.5 to 10, is 
made up and the solution mixed with the emul 
sion atanypoint duringits preparation, but pref 
erably during ripening or just prior to coating in 
concentrations varying from 25 mg. to 500 mg. 
per liter of emulsion. The actual concentration 
employed Will depend upon the type of emulsion 
used and may VarysomeWhat With the particular 
compound employed, 
The method of testing the stabilizers employed 

in the folloWing examples consistS of coatting tWO 
film strips, such as cellulose acetate, With the 
same emulsion, one With and One Without any 
stabilizer, storing the emulsions in an incubator 
for six days at 50° C., then eXposing, developing, 
fixing, and Washing the Same under standard 
conditions. The fog density or blackening pro 
duced in the unexposed areas in the tWo emul 
sions is then measured in a transmission densi 
tometer of standard type. 
The following examples Will serve to illustrate 

certain ways in which the 1,3-bis 3-amino-1,2,4- 
triazole-oxypropenes of our invention are ap 
plied as stabilizers forsilver-halide emulsions, but 
are not to be construed as limiting the invention. 

Ecample V 
A photographic film coated With an Ordinary 

gelatin-bromoiodide emulsion of normal Speed 
and contraston development understandard con 
ditions, after incubation for six days at 50° C., 
gave a fog of 0.28 density. Another film coated 
with the same emulsion containing an addition of 
100 mg. of the compound of ExampleI per 1000 cc. 
of emulsion, equivalent to about 50 grams of sil 
ver-halide, and developed under the Same condi 
tions, after the Same incubation, gave a fog of 
only 0.06 density. 

Eacample VI 
Example V was repeated with the exception 

that an equivalent quantity of the compound of 
Example II was substituted for the compound of 
Example I. The results obtained Were almost 
identical With those obtained in Example V. 

Eacample VII 
Example V Was again repeated With the eX 

ception that 75 mg. of the compound of Example 
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6 
III were substituted for 100 mg. of the compound 
ofEXan1ple I. Afterincubation and development, 
the emulsion containing the compound of Ex 
ample III gave a fog of only 0.1. 

Further eXperimentS have shown that emul 
sions containing stabilizers in accordance With 
our invention have not only improved keeping 
qualities (i.e., a reduction in the fog produced by 
incubation or bylong storage), but have greattly 
diminished and, in some cases completely elimi 
nated changes of speed to Which some emulsions 
are susceptible. 
The stabilizers, which We have prepared and 

employed, may be used in various kinds of emul 
sions. In addition to being useful in Orthochro 
matic and panchromatic emulsions, they mayalso 
be used in non-sensitized emulsions and X-ray 
emulsions. If used With sensitizing dyes they 
may be added to the emulsion before orafter the 
dyes are added. The dispersing agents for the 
silver-halides may be gelatin or other colloid 
Such as Water-soluble cellulose derivatives, e.g., 
hydroxy ethyl cellulose, methyl cellulose, car 
boxy-oxy-cellulose, low acetyl value cellulose 
acetate, and the like. The stabilizers may also 
be employed in gelatin or other colloid, such as 
polyamides or a mixture of gelatin With a poly 
amide as described in United States Patent 
2,289,775; polyvinyl alcoholandjelling compound 
as described in United States Patent 2,249,537; 
polyvinyl acetaldehyde acetal resins and par 
tially hydrolyZed acetate resins described in 
United States Patents 1,939,422 and 2,036,092; 
cellulose derivatives, e.g., cellulose nitrate, cellu 
lose acetate, the lower fatty acid esters of cellu 
lose including simple and mixed esters, ethers 
of cellulose, and the like, as an under or Over 
coat for the emulsion, or as a backing layer for 
the support. MoreoVer, they may be incorporated 
in the support for the sensitive emulsion layer 
Orinan intermediate layer betWeen the Sensitive 
emulsion layer and the Support, Such as the 
baryta coating commonly used in photographic 
papers, or they may be incorporated in a protec 
tive layer coated upon the emulsion surface, or 
the otherWise finished photographic material may 
be bathed in an alcohol or alcohol-Water Solu 
tion containing the stabilizer. 

In the accompanying drawing the various fig 
ures are enlarged section views of photographic 
materials haVing anti-fogging layers made ac 
cording to Our invention. 
As shown in Figure 1, the support , which may 

be of any suitable material such as glass, cellu 
lose ester, Synthetic resin, or paper, is provided 
With an anti-fogging layer 3, containing one of 
the 1,3-bis (3-amino-1,2,4-triazolel-oxypropenes 
referred to aboVe. The light sensitive emulsion 
layer 2 is attached to the anti-fogging layer 3. 

Figure 2 illustrates a similar material in Which 
the support f is coated with a light-sensitive 
emulsion layer 2, and on the latter side there is 
provided an anti-fogging layer 3 containing one 
of said 1,3-bis (3-amino-1,2,4-triazolel-oxypro 
peneS. 

Figure 3 illustrates a film or plate of Which the 
Support i bears on one side the light-sensitive 
emulsion layer 2, and on the other side an anti 
fogging layer 3 containing one of said 1,3-bis 
3-amino-1,2,4-triazolel-oxypropenes. 
Figure 4 illustrates a film, plate, or paper of 

which the support I is provided with the light 
sensitive emulsion layer 2 containing as an anti 
fogginglayer one of said 1,3-bis (3-amino-1,24 triaZOle-OXypropenes. 




