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This invention relates to a stabilized photographic com 
position, and more particularly, it concerns with a photo 
graphic element, e.g., photographic ?lm, paper or plate, 
bearing on a support a photosensitive layer containing 
an acetylenically unsaturated compound hereinafter speci 
?ed. 

In the art it is well known that photographic com 
positions, when stored for a long period after their prep 
aration, suifer f-rom decrease in speed and formation of 
undesired fog. In order to prevent these adverse e?ects, 
a variety of stabilizers also have been proposed. Incor 
poration of the known stabilizers, however, is disadvan 
tageous because it usually causes decrease in speed, and 
the demand in the art has been directed to develop a sta 
bilizer which will permit to prevent fog without vany ad 
verse influence on photosensitivity. 

It is accordingly one object of the present invention 
to provide a photographic composition which can resist 
to any undesired effect caused by storage over a long 
period of time. 

Another object of the present invention is to provide 
a photographic element which is entirely safe from forma 
tion of fog. 

Other objects, features, capabilities and advantages 
which are comprehended by the invention will be apparent 
from the speci?cation and claims which follow. 
The above-mentioned and other objects can be attained 

by incorporating into a photographic composition a com 
pound, as stabilizer, represented by the general formula 

wherein R is hydrogen atom or carboxyl, alkoxycarbonyl, 
phenyl or substituted phenyl radical, and Q is alkoxy 
carbonyl, carbamoyl, 

phenyl, substituted phenyl or naphthyl radical, or in case 
R represents hydrogen atom, Q may be a group of the 
formula 

(in which R1 represents hydrogen atom, lower alkyl, 
phenyl, substituted phenyl or aralkyl radical; R2 repre 
sents lower alkyl, phenyl, substituted phenyl, naphthyl or 
aralkyl radical, or it may, together with the R1, form a 
cycloalkyl radical; and R3 is hydrogen or acyl radical). 
We have now found that if the above-speci?ed com 

pound is present in a photographic composition of the 
present invention, the said composition can be safely 
stored over a long period of time, without su?ering from 
decrease in speed or formation of fog. In a typical em 
bodiment of the present invention, the speci?ed com 
pound of the general Formula A may be incorporated 
into at least one of the gelatine comprising layers of a 
photographic element, such layers including emulsion 
layers, sub-layers, internal layers, protective layers and 
backing layers. Another advantage of the present inven 
tion is that where the speci?ed compound is added to a 
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photographic emulsion during its ripening or digestion, 
it is possible to prevent fog formation, and consequently 
to facilitate an increase of speed due to the ripening or 
digestion. 

Typical compounds of the general Formula A, which 
can be used e?ectively in a photographic composition of 
the present invention, include the following: 

CHaQ-CECH (II) 

(HQ-CECE (III) 

BIG-CECE (1V) 
02N~< -ozon (v) 

v @3050]; (VI) 
onto 0 0-050-0 0 0 0113 (VII) 
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mQ-on-ozon (XXIII) 

O C 0 (36115 

orn-on-ozon (XXIV) 

(Ian 
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Some of the above-illustrated compounds are novel 
substances which have never been prepared and used, 
and in order to give full ‘and sufficient disclosure in the 
present speci?cation, our reference will be made herein 
under in connection with the preparative method of such 
novel substances. 

1-t0lyl-2-pr0pyne-1-0l (XX ).—A solution containing 
NaCECH was prepared from 4.6 g. of metallic sodium, 
‘about 200 cc. of liquid ammonia, a small quantity of ferric 
nitrate (|Fe(NO3)3) and gaseous acetylene in the manner 
heretofore known per se in the art. To the resulted solu 
tion, a solution of 24 g. of p-methylbenzaldehyde in 30 cc. 
of dry ether was added dropwise at —80° C. After com 
pletion of the addition, the mixture was stirred at -35° 
to —40° C. for 5 hours. Then, 15 g. of ammonium chlo 
ride was added thereto, and ammonia was vaporized off 
at room temperature. To the resulted residue, ether and 
water were added. The ethereal layer separated was 
removed and then combined with the ethereal extract ob 
tained by shaking the aqueous layer with ether. The 
combined ethereal portion Was washed with dilute sul 
furic acid, aqueous sodium bicarbonate and water, and 
then dried over sodium sulfate. After evaporation of 
the ether therefrom, the residual liquid mass was sub 
jected to distillation under reduced pressure to have a 
fraction (18 g.) boiling at 96°—98° C./0.8 mm. Hg. This 
fraction was identi?ed as 1-tolyl-2-propyne-1-ol having the 
formula 

OH 

oua~®—on~ozon 
1-p-chlorophenyl-Z-propyne-I-0l O-acetylate (XXIII). 

——A solution containing NaCECH was prepared from 
2.3 g. of metallic sodium, 150 cc. of liquid ammonia, a 
small quantity of ferric nitrate and acetylene gas in the 
manner heretofore known per se. To this solution, a 
solution of 14 g. of p-chlorobenzaldehyde in 20 cc. of 
dry ether was added dropwise at ~80” C. After com 
pletion of the addition, the mixture was stirred at ——3S° 
to —40° C. for 6 hours. Then, 10 g. of solid ammonium 
chloride was added thereto and ammonia was vaporized 
at room temperature. The resulted residue was shaken 
with ether and water. The ethereal layer was separated, 
and the aqueous layer was extracted with ether. The 
ethereal portions were combined, washed with dilute sul 
furic acid, sodium bicarbonate and water, and dried over 
sodium sulfate. After vaporization of ether therefrom, 
the remaining liquid mass‘ was subjected to distillation 
thereby to obtain l-(p-chlorophenyl)-2-propyne-1-ol hav 
ing B.P. 80—82° C./0.3 mm. Hg (yield 10‘ g.). The free 
alcohol obtained was dissolved in 100 cc. of pyridine and 
added with 30 cc. of acetic anhydride. The mixture was 
allowed to stand overnight at room temperature. Then, 
the mixture was poured into water and extracted with 
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ether. The ethereal extract was washed with dilute hy 
drochloric acid, aqueous sodium bicarbonate and then 
water, and dried over anhydrous sodium sulfate. After 
evaporation of ether, the remaining liquid mass was sub 
jected to distillation in vacuo thereby to have 10 g. of 
1-(p-chlorophenyl) - 2-propyne - 1 - ol O-acetylate having 
B.P. 99—100° C./1 mm. Hg and represented by the for 
mula 

OOOCH3 

1-phenyl~3-butyne-2-0l (XXV).—A G-rignard solution 
containing HCEC Mg Br was prepared from magnesium 
(12 g.), ethyl bromide (60 g.), tetrahydrofuran (300‘ cc.) 
and gaseous acetylene according to the method described 
in Organic Synthesis, 39, 56. To the solution prepared, 
a solution of 55 g. of fresh phenylacetaldehyde in 30- cc. 
of tetrahydrofuran was added with ice-cooling. After 
completion of the addition, the resulted mixture was 
stirred overnight at room temperature. Then it was 
added with a solution of 50‘ g. of ammonium chloride 
in 300 cc. of water with ice-cooling. Ether also was 
added thereto. The organic solvent layer separated was 
removed, and the remaining aqueous layer was extracted 
with ether. The ethereal portions were combined, 
washed with water until litmus test showed neutral, and 
then dried over sodium sulfate. After vaporization of 
the organic solvent, the remaining liquid mass was sub 
jected to distillation in vacuo, thereby yielding 30 g. of 
1-phenyl-3-butyne-2-ol (B.P. 65~66° C./0‘.23 mm. Hg) 
of the formula 

OH 

Incorporation of the speci?ed compound of the gem 
eral Formula A into a layer or layers of the photographic 
element of the present invention can be made in the 
manner heretofore known per se in the art. For example, 
where the compound is to be present in an emulsion 
layer of the said element, it is possible to add the com 
pound into the emulsion at any time just before, during 
or after the second ripening of the said emulsion. Addi 
tion of the compound at the stage after the second ripen 
ing of the emulsion is most preferred. Alternatively, the 
compound may be added to a starting material for prep 
aration of the emulsion, for example gelatine. The 
amount of the acetylenic compound added will vary de 
pending on the type of emulsions, the class of acetylenic 
compound used, the degree of stabilization desired and 
the type of a layer to which the compound is added, but 
it usually is within the range of 10‘ mg. to 2 g. per liter 
of the emulsion or coating solution. It is desirable to 
add such acetylenic ally unsaturated compound in solu 
tion dissolved in a suitable solvent, e.g., water, dilute al 
kalis, methanol, ethanol, etc., if the addition is made to 
an emulsion. 
Use of the acetylenic ally unsaturated compound as 

a stabilizer does not adversely influence on sensitization 
of a photographic emulsion concerned. Thus, the photo 
graphic emulsion containing the said unsaturated com 
pound can be sensitized by way of gold-, sulfur- or other 
chemical sensitization or super-sensitization. Furthen 
more, the acetylenic ally unsaturated compound referred 
to herein sometimes can provide desirable effect to facili 
tate an increase of speed because the said compound will 
prevent increased fog which frequently occurs accompany 
ing to the sensitization. It is of course true that decrease 
of speed and increase of fog during storage of the emul~ 
sion also can be prevented by use of the acetylenic ally 
unsaturated compound. - 

Still another advantage of the present invention is tha 
fog and desensitization both which frequently occur dur 
ing the storage of a color photographic material contain 
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ing the large amount of color formers in the emulsion 
can be e?ectively prevented by use of the acetylenic ally 
unsaturated compound according to the present invention. 
The emulsion to which an acetylenic ally unsaturated 

compound of the general Formula A has been added can 
be applied to a suitable support in the manner heretofore 
known per se in the art, e.g., coating or pouring. Suit 
able supports includes ?lms, papers and glass plates. 
Particularly suitable are ?lms of the types, such as cellu 
lose esters, e.g., cellulose triacetate; polyesters obtained 
by the polycondensation of phthalic, isophthalic or ter 
ephthalic acid with a dihydric alcohol, e.g., polyethylene 
terephthalate, poly [cyclohexane-1,4-dimethylol] ter 
ephthalate, etc.; and polycarbonates including those ob 
tained by the polycondensation of bis-phenyl A with car 
bonic acid. 

EXAMPLE 1 

A silver bromo-iodide emulsion useful for high speed 
negatives and containing 3% by mole of silver iodide is 
prepared according to neutral process. This emulsion 
is subjected to second ripening at a temperature of 60° 
C. for 75 minutes. After the said ripening, the emulsion 
is divided to twelve portions, one of which is used for 
preparation of control ?lm and the other eleven used re 
spectively in combination with the individual member of 
the acetylenic compounds listed below. Each portions 
are prepared to form ?lms which in turn are stored at 
55° C. for 3 days. Samples of these ?lm coatings were 
then exposed in an intensity-scale type sensitometor and 
developed for ?ve minutes in a developer of the following 
composition: 

Grams 
Metol (p-methylaminophenol sulfate) _________ __ 2.0 
Sodium sul?te (anhydrous) __________________ __ 50.0 

Hydroquinon ______________________________ __ 4.0 

Sodium carbonate (monohydrate) ____________ __ 7.0 

Potassium bromide _________________________ __ 0.75 

Water to make 1.0 liter. 

The developed samples were stopped with dilute acetic 
acid and then ?xed, Washed and dried. The results are 
set forth in Table I. 

Table I 

Just after prepara- Incubated at 55° 0. 
Amount of tion of the ?lms for 3 days after 
compound preparation 

Compound per liter 
of emulsion 

(mg) Relative Fog Relative Fog 
speed speed 

Control ___________________ _. 100 0. 04 42 0. 75 
I 300 100 0. 04 80 0. 15 

350 100 0. 04 80 0. 10 
200 100 0.03 85 0.05 
600 100 0. 04 95 0. 07 
450 100 0. 03 95 0. 06 
400 100 0. 04 80 0. 06 
200 100 0. 04 60 0. 10 
400 100 O. 02 95 0. 05 
400 100 0. 04 70 0. 25 
420 100 0. 04 70 0.30 
420 100 0. 04 85 0. 15 
450 100 0. 04 75 0. 28 
400 100 0. 04 85 0. 08 

In this test, photographic sensitivity which usually is an 
inverse number of the amount of light exposure to give 
an optical density of 0.1 on fog density, is expressed as 
relative speed to that of unstored control ?lm. The data 
of Table I clearly indicates that the acetylenic ally un 
saturated compounds referred to are useful for prevention 
of undesired fog. 

EXAMPLE 2 

The high speed negative emulsion used in Example 1 
is subjected to second ripening in the same manner as in 
Example 1. The treated emulsion is sensitized by addi 
tion of dodecyl ethylene oxide lauryl ether in the amount 
of 100 mg. per liter of the emulsion. The emulsion is 
divided to portions, each of which is added with the in 
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dividual member of the acetylenic compounds. Com 
parative test is conducted in the same manner as in Ex 
ample 1. The results obtained are set forth in Table II. 

Table II 

Just after prepara- Incubated at 55° 0. 
Amount of tion of the ?lms for 3 days after 
compound preparation 

Compound per liter 
of emulsion 

(mg) Relative Fog Relative Fog 
speed speed 

100 0.05 40 0. 97 
100 0. 05 130 0.07 
100 0.03 90 0.05 
100 0. 05 120 0. 10 
100 0.05 125 0.15 
100 0.05 110 0.20 

The data of Table II clearly indicates that the photo 
graphic emulsions having been sensitized could be safely 
stabilized by addition of the acetylenic ally unsaturated 
compounds. 

EXAMPLE 3 

To the high speed negative emulsion used in Example 
1, sodium thiosulfate is added as sulfur-sensitizer in the 
amount of 2 mg‘. per liter of the said emulsion. The re 
sulted emulsion is divided to three portions, on of which 
is used as control and the other used for the following 
test. The acetylenic ally unsaturated compound of the 
Formula IV is added to the second portion at the amount 
of 300 mg. per liter of the said portion and the acetyl 
enically unsaturated compound of the Formula VIII added 
to the third portion at the amount of 200 mg. per liter. 
The resulting mixtures are subjected to second ripening 
at 60° C., while each samples are collected at the time 
of 20 min., 40 min., 60 min., 80 min. and 100 min., and 
coated to ?lm supports. The ?lms obtained are measured 
in speed and fog according to the procedures described in 
Example 1. The results are set forth in Table III. 

Table III 

Additive 20' 40' 60' so’ 100' 

Control: 
Relative speed ________ __ 60 90 100 104 92 
Fog _________________ __ 0. 02 0. 05 0. 0s 0. 11 0. 1s 

‘ Relative speed ________ __ 3e 54 92 113 120 
Fog ___________________ .- 0. 02 0. 03 0. 03 0. 07 0. 08 

‘Relative speed ........ _- 3e 55 95 115 120 
Fog ___________________ -_ o. 02 0. 03 0. 03 0. 07 0. 08 

In the above table, relative speed was de?ned with refer 
ence to the value of control having been ripened for 60 
minutes as 100. As clearly shown in Table III, speed 
of the ?lms having been added with the acetylenic ally 
unsaturated compounds was found to be effectively in 
creased in response to the progress of ripening, with less 
tendency of fog, while speed of these ?lms was not so ap 
preciably increased in comparison with the control during 
the initial stage of the second ripening. 

EXAMPLE 4 

The high speed negative emulsion used in Example 1 
is subjected to second ripening at 60° C. for 75 minutes, 
and then, a solution containing l-i(4’-phenoxy~‘3’-sulfo 
phenyl)e3~heptadecyl-5-pyrazolone as a color former is 
added thereto. The resulted emulsion is coated onto a 
?lm base. Onto the surface of the resulted ?lm, 3% 
gelatine solution incorporated with or without the listed 
compound is ‘applied as protective layer (to have a multi 
layer ?lm. The resultant ?lm is stored at 55° C. for 3 
days in the same manner as in Example l, The above 
ttreated ?lm, as well .as untneated ?lm, are developed with 
a color developing solution containing diethylap-phenyl 
one diam-inc. The developed ?lms ewe bleached, ?xed and 
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water-washed in the customarily ‘known manner. The 
results obtained are set ‘forth in Table IV. 

Table IV 

Amount Just after prepara- Iucubated at 55° 0. 
added to 1 1. tion of the ?lms for 3 days after 

Compound of 3% gela- preparation 
used tine solution 

(ma) _ 7 
Relative Fog Relative Fog 
speed speed 

____________ __ 100 0. 08 90 0. 40 
500 100 0. 07 105 O. 15 
800 100 0. 06 110 0. 10 
700 100 0. 08 95 0. 12 
500 100 0. 08 95 0. 20 
700 100 0. 07 95 0. 18 
1000 100 0. 06 100 0. 15 

The data of .'I‘:ab=le IV clearly indicates that fog formation 
can be prevented by the presence of the acetylenic com— 
pounds in protective layer. 

EXAMPLE 5 

A silver bromo-iodide emulsion useful tor high speed 
negatives and containing 3% by mole of silver iodide is 
prepared according to neutral process. This emulsion is 
subjected to second ripening vat 60° C. for 75 minutes. 
After completion of the ripening, the emulsion is divided 
into eleven portion-s, one of which is used as control and 
the other ten used respectively in combination with the 
individual member of the acetylenic ally unsaturated com 

' pounds listed below. Each portion is prepared to [form 
?lms which in turn are stored at 55° C. tor three days. 
Speed and fog of the ?lms are determined in the same 
manner as in Example 1. The results are set forth in 
Table V. 

Table V 

Just after prepara- Incubated at 55° C. 
Amount of tion of the ?lms for 3 days after 
compound preparation 

Compound per liter 
of emulsion 

(mg) Relative Fog Relative Fog 
speed speed 

____________ __ 100 0. 04 42 0.75 
300 100 0. 04 95 0. 18 
250 100 0. 04 90 0. 25 
300 100 0. 04 85 0. 20 
300 100 0. 04 80 0. 30 
400 100 O. 03 90 0. 12 
500 100 0. 04 90 0. 10 
600 100 0. 04 85 0 13 
400 100 0. O3 85 0. 15 
400 100 0. 04 80 0. 20 
400 100 0. 04 80 0. 22 

The data of Table V clearly indicates that iog formation 
is prevented by addition of the :aoetylenic ally unsaturated 
compounds of the invention. 

Modi?cations of the present invention will be apparent 
for those skilled in the art. It is, therefore, to be under 
stood that in ‘lieu of the (acetylenic compounds of the lore 
going examples, we may use any one or more of the 
lacetylenic compounds de?ned by the aforementioned gen 
eral Formula A and that the acetylenic compounds re 
ferred to herein may be used singly or in combination 
with the customarily known stabilizers and antifoggant, 
without any undesired effects. 
What We claim is: 
1. A light-sensitive, photographic silver halide com 

position comprising light-sensitive silver halide and, as the 
stabilizer therefor, an acetylenically unsaturated com 
pound represented by the general formula 

in which R is one member selected from the group con 
sisting of hydrogen atom, carboxyl, allooxycarb-onyl, 
phenyl and substituted phenyl radicals, and Q is one mem 
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her selected ‘from the group consisting of alkoxycarbonyl, 
carbamoyl, 

phenyl, substituted phenyl and naphthyl radicals, and in 
case R represents hydrogen atom, Q may represent a 
group of the formula 

R1 OR; 

\(|}_ 
/ 

R2 

wherein R1 represents one member selected from the 
group consisting of hydrogen atom, lower alkyl, phenyl, 
substituted phenyl and saralkyl radicals; R2 represents one 
member selected ‘from the group consisting of lower alkyl, 
phenyl, substituted phenyl, naphthyl and aralkyl radicals, 
and both R1 and R2 may tori-n together cycl-oalkyl radi 
cal; and R3 is one member selected from the group con 
sisting of hydrogen atom and acyl radical. 

‘2. A light-‘sensitive, photographic silver halide compo 
sition comprising light-sensitive silver halide and phenyl 
acetylene as the stabilizer therefor. 

‘3. A light-sensitive, photographic silver halide com 
position com-prising light-sensitive silver halide and p 
bromophenyl acetylene ‘as the stabilizer therefor. 

4. A light-sensitive, photographic silver halide com 
position comprising light-sensitive silver halide and car 
bamoyl acetylene as the stabilizer thereior. 

‘5. A light-sensitive, photographic silver halide compo 
sition comprising light-sensitive silver halide and diacetyl 
acetylene as the stabilizer therefor. 

6. A light-sensitive, photographic silver halide com 
position comprising light-sensitive silver halide and phenyl 
propiolic acid as the stabilizer therefor. 

-7. A light-sensitive, photographic silver halide compo 
sition comprising light-sensitive silver halide and ?-ethynyl 
naphthalene as the stabilizer therefor. 

18. A light-sensitive, photographic silver halide compo 
sition comprising lightasensitive silver halide ‘and pschlo-ro 
pheny-l acetylene as the stabilizer therettor. 

‘9. A light-sensitive, photo-graphic silver halide compo— 
sition comprising light-sensitive silver halide ‘and l-phenyl 
2-propyne-1~ol as the stabilizer therefor. 

10. A light-sensitive, photographic silver halide emul 
sion comprising gelatin having light-sensitive silver halide 
dispersed therein and containing as a stabilizer an acetyl 
enical‘ly unsaturated compound represented by the gen 
eral iormula 

in Which R is one member selected from the group‘ con 
sisting of hydrogen atom, carboxyl, lallooxycarbonyl, 
phenyl and substituted phenyl radicals, and Q is one rnem— 
ber selected from the group consisting of alkoxycarbonyl, 
carbarn-oyl, 

phenyl, substituted phenyl and naphthyl radicals, and in 
case -R represents hydrogen atom, Q may represent a group 
of the formula 

R1 0 R3 
\ l 
C_. 

R2 

wherein R1 represents one member selected irom the group 
consisting of hydrogen atom, lower alkyl, phenyl, substi 
tuted phenyl and :aralky-l radicals; R2 represents one mem 
ber selected (from the ‘group consisting of lower alkyl, 
phenyl, substituted phenyl, naphthyl and aralkyl radicals, 
and both R1 and R2 may form together cycloalkyl radi 
cal; and R3 is one member selected from the group con 
sisting of hydrogen atom and acyl radical. 
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.11. A light-sensitive, photographic silver halide emul 
sion as claimed in claim '10; further comprising a mem 
ber selected from the group consisting of sulfur, ‘gold 
:and reductive sen'sitizers. 

'12. A light-sensitive, photographic silver halide emul 
sion as claimed in claim '10; further comprising a surface 
active agent. . 

13. A light-sensitive, photographic silver halide emul 
sion as claimed in claim ‘10; further comprising :an opti 
cal sensitizerr. 

14. A light-sensitive, photographic silver halide emul 
sion as claimed in ‘claim .10; further comprising a color 
dormer. 

15. A photographic element comprising a support hear 
ing ‘thereon a layer of the light-sensitive photographic 
silver halide emulsion as claimed in claim .10. 

116. A photographic element as claimed in claim 15; 
wherein said support is a ?lm mainly consisting of a poly 
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meric material selected ?rom (the group consisting lOf cellu 
liosic esters, polyesters and piolycarbonates. 

.117. A photographic element as claimed in claim 16; 
wherein said ?lm is cellulose triacetate ?lm. 

‘118. A photographic element (as claimed in claim 16; 
wherein said ?lm is polyethylene terephthalate ?lm. 

19. A photographic element as claimed in- claim 16; 
wherein said ?lm is a ?lm of ‘the poly/condensation prod 
not of bis~phenvol A and carbonic acid. 
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