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‘This invention relates to 1,3-bis[3-amino-1,2 4-

triazolel-oxypropenes, to a method for their prep-
silver-halide emul-

aration, and to photographic
sions containing the same. |

It 1s known in the art that light-sensitive emul-
sions, such as gelatin silver-halide emulsions, have
a declded tendency to fog. The fog may 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 color intensity and gen-
eral appearance of which are determined by the
minute particle size and degree of subdivision.
The fog is 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 g 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[3fa,mino-1_,2,4-
triazolel-oxypropenes. -

A turther object is to provide 1,3-bis[3-amino-
1,4,4-triazolel-oxXypropenes as stabilizers or fog
Inhibiting agents which tend to prevent the
Tormation of chemical fog in light-sensitive sil-
ver-halide emulsions. - E -
A still further object is to provide 1,3-bis{3-

amino-1,2,4-triazolel-oxypropenes as stabilizers
or anti-iogging agents for light-sensitive silver-
halide emulsions, which do not lower the sensitiv--

ity of the emulsion, and which increase its sta-
Still further objects and advantages will appear

from the following specification. | o

- We have found that the above objects are ac-

complished by condensing a 8-keto ester or anilide

thereof, with a 3-amino-1,2,4-trigzole. The re-

sulting condensation product is characterized by

a structure corresponding to the following gen-
eral formula:

Ri Rz O
#N N é:(’)——-y}——N—N%
R—C~ e O—R
\N;-"l -—NH2 | H2N~l= d
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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, R: is
an alkyl of the same value as R, aryl, e. g., phenyl,

©0-, m-, and p-tolyl, naphthyl, diphenyl, etc.,

aralkyl, e. g., benzyl, methylbenzyl, ethylbenzyl,
and the like, Rz is either hydrogen allyl, or an
alkyl of the same value as R. R
The method for the preparation of 1,3-bis[3-
amino-1,2,4~triazole] ~oxypropenes consists of
condensing 1 mol of a g-keto ester or anilide
thereof, of the following general formula:

Ry
Ri1—C o_éﬂ—oo—-Rs

wherein Rs is of the same value as Ri, R4 is of
the same value as Rz, and Rs 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: N
_,','N\ 5
Rﬁ-40/ NH

- é—NHz

N

wherein Re¢ is either hydrogen or an alkyl group,
€. g., methyl, ethyl, propyl, butyl, and the like.
Suitable g-keto esters and anilides thereof are,
for example, ethyl acetoacetate, ethyl benzoyl-
acetate, ethyl a-ethyl acetoacetate, ethyl a-allyl
acetoacetate, ethyl toluylacetate, ethyl propionyl-
acetate, ethyl butyrylacetate, ethyl wvaleryl-
acetate, ethyl acetoacetanilide, ethyl benzoyl-
acetanilide, ethyl a-ethyl acetoacetanilide, ethyl
a-alyl acetoacetanilide, ethyl toluylacetoaceta-
nilide, ethyl propionylacetoacetanilide, ethyl
butyrylacetoacetanilide, ethyl valerylacetoacetg -
nilide, and the like. | |
As suitable 3-amino-1,2.4-trigzoles may be
mentioned, s-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 B-keto ester or
anilide thereof, and the. 3-amino-1,2,4-irigzole 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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3
tane, cyclooctane, benzene, 0-, m-, and p-xXylene,
ethylbenzene, 1,2,4- trimethylbenzene, propyi-
benzene, 14,-,3-ethylmet'hylbenzene, 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 reerystallized 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-- 10 ..

ous solution of sodium or potassiuin hydfoxlde,
for several days at room temperature. After
standing for several days at:room. temperature;

- _(g)*

the reaction mixture is dilutéd:with about an -

equal volume of water and warmed slightly-to'res
dissolve the precipitated product. To this solu-
tion a sufficient quantity of cold :glacial -acefic::.
acid is added in order to neutralize the alkali,

15

and after chilling in an ice-bath, the product is-

filtered off and washed: several times with cold
water and.recrystallized:froni:boiling: water.

The«3-amino-1,2 4-triazoles ‘and. the pg-keto
esters-and: anilides:thereof:areswell-known to the
artand; the methods :for:their:preparation meed

not :be. deseribed - herein.. .

Specific .compounds. which have been prepared
in::aceorgdance. with the. a,bove procedures with

then" formulas are as-follows:

' CH: C3H; Q-
(L - | | II |
N—N—Ce=—=C~ N—N
] | | SN
_HG‘(\. | - - /O-—JH-
N=C—NH: HEN—L“:N

1,3-bis[3-amino-1,2,4-triazole-(2)}-1-methyl-2-allyl-3-
oxy-propene-(1)

T3
 N—-N—C=—=C—C N
‘,}a;.. . I
.~ HC . . .

(2\.)‘.#,3
L N
%‘

S S ) =

AN | ./_
N=(C—NH;s:- Hﬁ‘t — =N

1,3-bis{3-ammino-1,2 ,4-triazole-(D)]- 1—methy1-3-oz&v-
propene—(l)

 CHs3H © =
(IJ—-{lJ P:?N N
" R

(3)

,/
OHE—“O | /C—“OHH
| "\I—G N'Hé' H,N- G“N
T 3—11313{3 “aminc-5-methyl-i, 2.4*'[‘.1‘1Ezﬂle-(ﬂ)]ﬂ-methyl..3‘.. e
- oXy-propene- (1)

CHs- CaH:s Q-

NNé=G “‘_'%NN
E # _

. CHE—C‘

G

(49

“*-.
C-—-GHs T
/;

= O—NH;.. HN—C=N":

R 1 3-1}18[3-&1111110-5-111813121’9'1 1,2 4-tr1aztﬁn-(2)]—1 methy1-2-
= aﬂyl-%xy-prop&ne-(l} -

(5*}-,__

/N.-
HO"’" |
\.

S
N=(- -NH: - HzN——i—-—'-N -

1,3 hls{3-ammo-*1 2, 4—1:1‘1&201@&(2)]-1—13henyl%-ox}J-
| . prupene—(i) 3

CHs -

o
N—N- é._...tll-—&—N—N _

F «

1,3bis B-ahinio-1;2 d-triszole- (2)] 1-ethyl-3-0¥y-propene-(1).
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(7 (|3H3 El: fi'i)
N—N 0-—-—-—-0-—~C—N——-N
OHECHECHE'—C\ l /C—CHECH&CH:{
N=(-—NH:; H:N =N

1,33-15is-l{3-’31mi11{:§'-’5-prbpyl-i,ﬁ,4—tri&i}0}e-(2)]J-‘Iﬂﬂ‘lihﬂ%-d:{jf'—prﬂpem-

N—N

JCJE_ES'_—C

?Ha CH; O
ol NN
/C—C 2Hz
| N“—G-——Nﬂs HsN—C=N
1, 3 bl‘i [‘3—31[11110 ﬁ*ethsrlhl 2 4-trigzole-(2)}-1,2-dimethyl-3-0xy-
- propene-~(1)

The.r follﬂwmgi examples are intended to ilius-
trate the preparation of the compounds disclosed
above: It will be appreciated that the condi-
tiohs'of reactions, e. g., time of reaction and tem-
perature, may be varied and that the supplemen-
tary: process- of pumﬁca,tmn 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. |

Emmplé-}f
_ om Gty 0
N——N"—Cmc-———— —-——'N-'“N
_Z
HC

N=C—NH;" HN--C=N""

1 3-!)15 [3-amineg-1,2,4-triazole-(2)}-1 meth:;'l-2 -allyl-3-0xy~ .

| ~ propener {1) -

To 15 cc. of nitrobenzene, 0.1 mol (8.4 grams)
of 3-amino-1,2,4~triazole and 0. 05.1mol.(8.5 grams)
of ethyl «-allyl acetoacetate were. added and. the
mixture heated. to 150—-160°.C., for 1 hour. - The’
reaction mixture was cooled toroom temperature
and the product precipitated by the additmn of
ether. The precipitated product was washed Sev-
eral times with ether and recrystalhzed from wa-.
ter mth the addition of charcoal

Example: I
CH; H 0O -

N—-N—-(l: =—C—C -—N—-—N

P X
HC' LI a G"L‘H”
N\ -

TN=C-NH  HN-= ==N/

1,3-bis [3-amino-1,2,4-triazole- (2)]-1-méthyl-3-0xy-propene-(1) -

One-tenth mol (84 grams)- of.3-amine-1,2,4-
triazole is dissolved in 15.cc. of water and the miX-
ture cooled-to room. temperature. - ‘To this:solu~:
tion O. 1 mol.(13.grams). of.ethyl. -acetoacetate-is
added. After standing for 15.minutes; a cold-solu-
tion of 4 grams.of NaOH.in- 10. cc.-of water: is
added: slowly- with external cooling-to ‘Keep-the
mixture.. approxuna,tely -at: .room- temperature.
After. standmg 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 1c:e-bath -the .product.is- filtered. off:
and washed with a. few cc.-of--cold- water .and:re-
crystalhzed from: boiling -water. - |

E:wmple I
CH: H O

N—N— bbb
N

CH?—C// L ‘L )
\-\I= —~NHyg - HiN=C=N"

1,3-bis [3-amino-5-methyl-1,2,4-iriazole-(2) }-1-methyl-3-
oxy-propene-(1) |

G—-—-CH;
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- To 15 ce. of nitrobenzene, 1 mol (9.8 erams) of
3-amino-5-methyl-1,2,4-triazole and 0.05 mol (6.5
grams) of ethyl acetoacetate were added and the
mixture heated to 1560-160° C., for 1 hour. The
reaction mixture was cooled to room temperature
and the product isolated by diluting with ether
and recrystallizing from water.

Example IV

]El[O
C—C—N

N—N—
&

N

N
- CH
/ |

HC

N-—_«L—-NHz HN—C=N o
1,3-bis [3-amino-1,2,4-triazole- (2)]-lfphonyl-a-oxy-propeﬁo-(1)

Example IIT 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 at any point during its preparation, but pref-
erably during ripening or just prior to coating in
concentrations varying from 25 mg. to 500 me.
per liter of emulsion. The actual concentration
employed will depend upon the type of emulsion
used and may vary somewhat with the particular
compound employed. |

The method of testing the St&blllZEI‘S employved
in the following examples consists of coating 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 den51—
tometer of standard type.

The following examples will serve to 111ustrate
certain ways in which the 1,3-bis[3-amino-1,2,4-
triazolel-oxypropenes of our invention are ap-
plied as stabilizers for silver-halide emulsions, but
are not to be construed as limiting the invention.

Framople V

A photographic film coated with an ordinary
gelatin-bromoiodide emulsion of normal speed
and contrast on development under standard 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 Example I 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.

Example VI

Example V was repeated with the exception
that an equivalent quantity of the compound of
Example IT was substituted for the compound of
Fxample I. 'The results obtained were almost
identical with those obta,med m Exa,mple V

Example VII

Example V was again repeated with the ex-
ception that 75 mg. of the compound of Example
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111 were substituted for 100 mg, of the compound
of Example I. After incubation and development,
the emulsion -containing the. compound Of Ex-
ample IIT 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 by long storage), but have greatly
diminished and, in some cases completely elimi-
nated changes of speed to w'.hlch some emulsions
are susceptible.

The stabilizers, wmch we ha,ve prepored and
employed, may be used in various kinds of emul-
sions. In addition to being useful in orthochro-

‘mafic and panchromatic emulsions, they may also

be used in non-sensitized emulsions and X-ray
emulsions. If used with sensitizing dyes they
may be added to the emulsion before or after 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 gelatm or other colloid, such as
polyamldes or a mmture of gelatin with a poly-
amide as described in United States Patent
2,289,775; polyvinyl alcohol and Jelling compound
as descmbed in United States Patent 2,249 ,937;
polyvinyl acetaldehyde acetal resins and par-
tially hydrolyzed acetate resins described in
Unlted States Patents 1,939,422 and 2,036,092:
cellulose derivatives, e. g., cellulose nitrate, cellu-
lose acetate, the Iower 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
or in-an 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 la.yers made ac-
cording to our invention. |

As shown in Figure 1, the support 1, Wthh ma.y
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 emiulsion
layer 2 is attached to the anti-fogging layer 3.

Figure 2 illustrates a similar material in which
the support | is coated with a light-sensitive
emulsion layer 2, and on the latter side there is
provided an antl -fogging layer 3 containing one
of said 1,3-bis [3-amino-1,2 4-tr1&zole]-oxypro- |
penes.

Figure 3 illustrates a film or plate of which the
support | 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-triazole]- -0Xypropenes.

Figure 4 illustrates a film, plate, or paper. of
which the support 1 is provided with the light-
sensitive emulsion layer 2 containing as an anti-
fogging layer one of said 1,3-bis [3-amino 1, 24-»
triazole] -OXypropenes. B
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Since the: presence of; these. new. compounds:
tends. t0. prevent; chemical fog whether they. are:
incorporated: directly  infto. the emulsion, added:
to a separate surfage or substratum layer, it is.

understocd. that. the- term “photographic mate-

rial” as. employed herein and in the- appended:
claims, is used:in_ g generic sense to: mclude each_.

of these possible applications.

Va,,naus modlﬁcatiuns of thzs inventmn wﬂl;

+++++

fqre understﬂqd thatrr the pa.tent granted shall--:

only be limited by the appended cl&mls
We claim::

1. A: photographic material comprising a base

- and:a. light-sensitive silver-halide emulsion car-

ried-thereby, said photographic material contain-

ing, in fog.inhibiting amount, a. compound of the
general formula: |

R
NG

Rs (!31’ |
f'J C—N—N

NG
C—R

fN :

-

R—C_
AN

N—*L'——Nﬁa H;N—C=N
wherein R is a member selecied from the class

cansmtmg of hydragen and alkyl groups, Ri1 is a .
member- selected from the class consisting of-

alkyl aryl and aralkyl:groups, and Rz is a mem-
ber selected from, the class consisting of hydro-
gen, allyl and alkyl groups.

2 A photogra.phm material comprising a base
and- g hght-senmtwe silver-halide emulsion car-
ried thereby, said photographlc materla,l contain-
ing, in fog inhibiting amount, a compound for the
formula:

CHs

el -

e \
e
N=C—NH:  HN—C=N

CaH; C‘._

HO

3., A photographic material ‘comprising a.base:
and-alight-sensitive silver-halide emulsion car-
ried thereby, said photographic material contain-
ing; ip-fog inhibiting amount, a.compound of the

formula: -
CHy H O
NGl NN
E;G’.f l  Som.
\N? ~=INHj . HnNZﬁG_=N{ |

4, A photographie -material'comprising, a base
and a light-sensitive silver-halide emulsion car-
ried-thereby, said-photographic material contain-
ing,-in- fag 1nh1b1t1ng amount g, compound of the
farmula

CHs H {IZI)
- X

(}H:—-C l P
\"“C NH; H;N*— =N

C—C Hs

'5 A photographic material comprising a base,

and. .a. hght—senslt;ve silver-hglide emulsion con-.
tagnmg, in fog.inhibiting. amount, a -compound of -

the general formula
S ]ihf ?,.-.. {g:f'
N—N—C==C—C<-N=-N -
R—C G-—-—R

==(;—NHjy.. H:N--*—-i—ﬂ -

wherein-R is & member selected from the-class
consisting of hydmgen -and -alkyl groups, Riis a
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member: selected: from the class consisting. of
alkyl, aryl and aralkyl groups, and Rz is a - mem-
ber selected .from.the class. cnnsisting._:-of? hydra-.-.
gen, allyl, and alkyl.groups.

6. A photographie material. cc}mprlsing a base,
and a light-sensitive silver~-halide emulsion con-
talning, in fog Inhibiting amount, a compound of
the formula:

CH; CsHs O

| 1
N—N c=é C—N—N
= R
HO\ L /OH
Nz==(O—NH> HN—C=N

1. A photographic material comprising a base,
and a light-sensitive silver-halide emulsion con-

taining, in fog- inhibiting amount 8 compound of
the formiula:

(I'}Hz R
N—N—C==C-—C—N-—N
H_G..\ | _ /C}.E;_
N=(C~—NHs  HsN—C=N"

8, A . photographic material comprising a. base
and a lighf-sensitive silver-halide emulsion con-
taining, in fog mhlbitmg amount, a cnmpound
of the farmula |

| 0H3 H 0

X |
C-CHj

CH;—C*
| ya

| \N——L—NHa H;N—C=N" |

§. A photographic gelatino sﬂver-hallde emul—-
sion containing from gbout 25 .mg. to about 500
me. per liter of emulsion of‘a compound of the
formula: |

?Hz (l-'}EHE . {ll} .
N—N—C==(C— C—N—N
i | N
HO _/C.H--
N=C—NHz;.  HN—C=N"

10. A photographic gelatino silver-halide emul-
sion containing from about 25 mg. to about 200
mg. per liter of emulsmn of a compound of the.
formula:

C_HS H Q.

d S

Hcg : /GHf
N=(C—NH; HN—C=N "

11. A photographic gelatino silver-halide emul-
sion .containing from about 25 mg. to about 500
mg. per:liter of emulsion of a compound.of the-
probable. formula:

OE: H: O
(l) |
| O-—- C—N—N""
ﬁ N
CH;—*C\ l . C-——C Hj
N=C—NHz . H:ﬁ[—*b"‘“’N
NEWTON HETMBACH.

WALTER KELLY, JR.
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