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Description 

Field  of  the  Invention 

5  This  invention  relates  to  a  silver  halide  based  color  photographic  element  containing  dye  forming  couplers,  more 
specifically  to  the  incorporation  of  a  scavenger  compound  for  residual  magenta  coupler  in  such  an  element,  and  to  a 
method  of  improving  the  resistance  to  yellowing  of  a  processed  color  photographic  element. 

Background  of  the  Invention 
10 

It  is  well  known  that  thermal  and  photochemical  yellowing  are  major  problems  in  image  stability  of  color  prints.  It 
is  also  known  that  yellowing  is  caused  by  decomposition  of  residual  magenta  coupler  (i.e.  coupler  that  has  not  reacted 
to  form  dye)  on  exposure  of  the  print  to  light  and/or  to  heat  and  humidity.  Over  the  years  significant  improvement  in 
thermal  and  photochemical  yellowing  has  been  achieved  by  introducing  magenta  couplers  that  are  less  prone  to  yel- 

15  lowing.  However,  there  still  exists  a  need  to  further  improve  the  position  with  respect  to  yellowing  in  color  paper. 
It  has  been  suggested  that  certain  epoxy  compounds  are  able  to  undergo  reaction  with  residual  magenta  couplers 

and  thereby  effectively  prevent  both  thermal  and  photochemical  yellowing  since  the  products  of  the  reaction  are  not 
yellow  and  are  not  prone  to  yellowing.  See  for  example  U.S.  Patent  No.  4,540,657  to  Krishnamurthy  and  Japanese 
Patent  Publication  No.  62-131259  to  Fuji  Photo  Film  Co.,  Ltd.  The  incorporation  of  sparingly  soluble  epoxy  compounds 

20  into  photographic  elements  for  other  purposes  is  also  disclosed  in  the  art.  See  for  example  U.S.  Patent  No.  4,900,655 
to  Nakazyo  and  European  Patent  Publication  No.  471  ,347  to  Tomiyama.  However,  attempts  to  incorporate  such  com- 
pounds  in  a  photographic  element  in  the  manner  suggested  in  the  art  to  prevent  yellowing  have  resulted  in  a  loss  of 
color  density  in  the  print.  There  is  therefore  a  need  to  devise  a  method  for  inhibiting  the  thermal  and  photochemical 
yellowing  in  color  prints  without  reducing  the  color  density  of  the  print. 

25 
Summary  of  the  Invention 

One  aspect  of  this  invention  comprises  a  multilayer  color  photographic  element  for  use  with  a  processing  solution 
containing  an  external  solubilizing  agent  comprising  a  support  having  coated  thereon: 

30 
(a)  a  photosensitive  first  layer  comprising 

(i)  a  silver  halide  emulsion  and 
(ii)  a  magenta  coupler  dispersed  therein;  and 

35 
(b)  a  second  layer  comprising  a  scavenger  compound  capable  of  reacting  with  the  magenta  coupler  to  produce  a 
product  which  is  resistant  to  yellowing; 

wherein  at  least  one  of  said  layers  contains  a  pH  dependent  solubilizing  agent  capable  of  dissolving  the  scavenger 
40  compound  at  a  pH  above  8. 

The  scavenger  compound  is  preferably  an  epoxy  compound.  The  second  layer  is  preferably  adjacent  the  first  layer. 
The  first  layer  can  be  positioned  between  and  adjacent  to  the  second  layer  and  a  third  layer  which  also  contains  a 
scavenger  compound  capable  of  reacting  with  the  magenta  coupler  to  produce  a  product  which  is  resistant  to  yellowing. 

Another  aspect  of  this  invention  comprises  a  method  of  improving  the  resistance  to  yellowing  of  a  color  photographic 
45  element  after  processing,  which  method  comprises 

(A)  exposing  a  photographic  element  to  light  to  produce  a  desired  latent  image  thereon,  said  element  comprising 
a  support  having  coated  thereon: 

so  (a)  a  photosensitive  first  layer  comprising 

i)  an  aqueous  silver  halide  emulsion  and 
ii)  a  magenta  coupler  dispersed  therein,  and 

55  (b)  a  second  layer  which  comprises  a  scavenger  compound  capable  of  reacting  with  the  magenta  coupler  to 
produce  a  product  which  is  resistant  to  yellowing; 

wherein  at  least  one  of  said  layers  contains  a  pH  dependent  solubilizing  agent  for  the  scavenger  compound  capable 

2 
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of  solubilizing  the  scavenger  compound  at  a  pH  above  8;  and 
(B)  processing  the  element  after  exposure  with  a  processing  solution  having  a  pH  above  8  and  containing  an 
external  solubilizing  agent. 

5  The  external  solubilizing  agent  for  the  scavenger  compound  can  be  an  aromatic  alcohol,  preferably  benzyl  alcohol. 
The  scavenger  compound  is  preferably  an  epoxy  compound.  The  second  layer  is  preferably  adjacent  the  first  layer. 
The  first  layer  can  be  positioned  between  and  adjacent  to  the  second  layer  and  a  third  layer  which  also  contains  a 
scavenger  compound  capable  of  reacting  with  the  magenta  coupler  to  produce  a  product  which  is  resistant  to  yellowing. 

A  processed  photographic  element  of  this  invention  is  resistant  to  thermal  and  photochemical  yellowing  yet  retains 
10  the  color  density  of  a  comparable  photographic  element  which  does  not  contain  a  scavenger  compound,  such  as  an 

epoxy  compound.  While  not  wishing  to  be  bound  by  any  theory,  it  is  believed  that  the  loss  of  color  density  of  the  print 
when  an  epoxy  compound  is  incorporated  into  the  photographic  element  in  accordance  with  the  prior  art  is  due  to 
reaction  of  the  epoxy  compound  with  the  magenta  coupler  during  storage  of  the  element  prior  to  processing.  This 
results  in  less  dye  being  formed  during  processing  and,  consequently,  loss  of  color  density  in  the  print.  In  accordance 

is  with  this  invention,  premature  reaction  of  the  magenta  coupler  and  epoxy  compound  is  inhibited  by  placing  these 
components  in  different  layers  in  the  element.  The  presence  of  the  pH  dependent  solubilizing  agent  solubilizes  the 
epoxy  compound  permitting  it  to  migrate  into  the  layer  containing  the  magenta  coupler  during  processing.  It  then  reacts 
with  the  residual  magenta  coupler  to  inhibit  yellowing  in  the  resulting  print  upon  exposure  to  light  and/or  to  heat  and 
humidity  over  an  extended  period  of  time. 

20 
Detailed  Description  of  the  Invention 

The  photographic  element  of  this  invention  comprises  a  support  having  coated  thereon  a  photosensitive  first  layer 
comprising  a  magenta  coupler  and  a  second  layer  comprising  a  scavenger  compound.  It  is  to  be  understood  that  the 

25  color  photographic  element  further  comprises  a  plurality  of  layers  and  that  the  first  and  second  layers  may  be  positioned 
wherever  desired  in  the  multilayer  structure.  The  plurality  of  layers  can  include  one  or  more  additional  magenta  coupler 
containing  layers,  one  or  more  layers  containing  the  scavenger  compound  in  addition  to  other  layers  conventionally 
present  in  color  photographic  elements.  The  support  can  be,  for  example,  cellulose  acetate,  a  synthetic  polymer  such 
as  polyethylene  terephthalate,  or  paper. 

30  The  photosensitive  first  layer  comprises  a  silver  halide  emulsion  containing  dispersed  therein  a  magenta  coupler. 
Silver  halide  emulsions  and  magenta  couplers  are  well  known.  See  for  example  Research  Disclosure  308,119  dated 
December  1989. 

The  magenta  dye  forming  coupler  is  preferably  a  pyrazolone,  pyrazolotriazole,  pyrazolobenzimidazole  with  or  with- 
out  a  suitable  leaving  group.  The  magenta  coupler  can  be  monomeric,  dimeric,  trimeric,  oligomeric  or  polymeric  coupler 

35  wherein  the  coupler  moiety  can  be  attached  to  the  polymeric  backbone  via  a  substituent  on  the  coupler  moiety  or  a 
substituent  on  a  coupling  off  group.  Illustrative  magenta  couplers  are  disclosed  in,  for  example,  U.S.  Patents  Nos. 
1,969,479;  2,311,082;  2,343,703;  2,369,489;  2,575,182;  2,600,788;  2,706,685;  2,908,573;  3,061,432;  3,062,653; 
3,152,896;  3,153,816;  3,214,437;  3,253,924;  3,311,476;  3,419,391;  3,519,429;  3,725,067;  3,770,447;  3,907,571; 
3,928,044;  3,935,015;  4,120,723;  4,123,281;  4,199,361;  4,336,325;  4,351,897;  4,385,111;  4,401,752;  4,407,936; 

40  4,413,054;  4,283,472;  4,338,393;  4,420,556;  4,443,536;  4,500,630;  4,522,915;  4,540,654;  4,576,912;  4,581,326; 
4,621,046;  4,728,598;  4,774,172;  and  4,853,319  European  Patent  Applications  Nos.  284,239;  284,240;  240,852; 
170,164;  and  177,765;  Japanese  Patent  Publication  Nos.  60/170854,  60/194451  and  60/194452  and  Great  Britain 
Patents  Nos.  1,047,612,  1,357,372  and  1,530,272,  and  "Farbkuppler-eine  Literaturubersicht",  published  in  Agfa  Mit- 
teilungen,  Band  III,  pp  126-156  (1961). 

45  Magenta  dye-forming  couplers  comprise  pyrazolone  compounds  of  the  general  formulae: 

A r  

50 

( M - l )  

X 

55 
and 
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A r  
\  

N  N  0  
5 

X  H 

10  pyrazolotriazole  compounds  of  the  general  formulae: 

(M-3)  

20 

and 

25 
N  N  N 

30 

(M-4)  

and  pyrazolobenzimidazoles  of  the  formula: 

35 

(M-5)  

wherein 
45 

Ar  is  an  unsubstituted  aryl  group  or  an  aryl  group  (including  pyridyl)  substituted  with  one  or  more  substituents 
selected  from  halogen  atoms  and  cyano,  alkylsulfonyl,  arylsulfonyl,  sulfamoyl,  sulfonamide,  carbamoyl,  carbona- 
mido,  alkoxy,  acyloxy,  aryloxy,  alkoxycarbonyl,  aryloxycarbonyl,  ureido,  nitro,  alkyl,  and  trifluoromethyl,  or  Ar  is  an 
aryl  group  substituted  with  a  group  which  forms  a  link  to  a  polymeric  chain; 

so  R1  is  a  substituted  or  unsubstituted  phenyl  group  and  R2  is  a  substituted  or  unsubstituted  alkyl  or  phenyl  group, 
the  R1  and  R2  substituents  being  individually  selected  from  halogen  atoms,  and  alkyl,  aryl,  alkoxy,  aryloxy,  car- 
bonamido,  carbamoyl,  sulfonamide,  sulfamoyl,  alkylsulfinyl,  arylsulfinyl,  alkylsulfonyl,  arylsulfonyl,  alkoxycarbonyl, 
aryloxycarbonyl,  acyl,  acyloxy,  ureido,  imido,  carbamate,  heterocyclic,  cyano,  trifluoromethyl,  alkylthio,  nitro,  car- 
boxyl  and  hydroxyl  groups,  provided  that  R1  and  R2  each  contain  at  least  6  carbon  atoms  or  the  R1  and  R2  sub- 

55  stitutents  may  individually  comprise  a  group  which  forms  a  link  to  a  polymeric  chain; 
R3  and  R4  are  individually  selected  from  the  group  consisting  of  hydrogen,  substituted  and  unsubstituted  alkyl, 
substituted  and  unsubstituted  phenyl,  substituted  and  unsubstituted  alkoxy,  substituted  and  unsubstituted  amino, 
substituted  and  unsubstituted  anilino,  substituted  and  unsubstituted  acylamino,  halogens  and  a  group  which  links 

4 
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to  a  polymer,  provided  that  the  total  number  of  carbon  atoms  contained  in  R3  and  R4  is  at  least  6  if  neither  R3  nor 
R4  is  a  group  which  links  to  a  polymer;  and 
X  is  hydrogen  or  a  coupling-off  group  selected  from  the  group  consisting  of  halogens,  alkoxy,  aryloxy,  alkylthio, 
arylthio,  acyloxy,  sulfonamide,  carbonamido,  arylazo,  nitrogen-containing  heterocyclic  and  imido  groups.  Coupling- 

5  off  groups  are  well  known  to  those  skilled  in  the  photographic  art.  Generally,  such  groups  determine  the  equivalency 
of  the  coupler  and  modify  the  reactivity  of  the  coupler.  Coupling-off  groups  can  also  advantageously  effect  the 
layer  in  which  the  coupler  is  coated  or  other  layers  in  the  photographic  material  by  performing,  after  release  from 
the  coupler,  such  functions  as  development  inhibition,  bleach  acceleration,  color  correction,  development  accel- 
eration  and  the  like.  Representative  coupling-off  groups  include,  as  noted  above,  halogens  (for  example,  chloro), 

10  alkoxy,  aryloxy,  alkyl  thio,  aryl  thio,  acyloxy,  sulfonamide,  carbonamido,  arylazo,  nitrogen-containing  heterocyclic 
groups  such  as  pyrazolyl  and  imidazolyl,  and  imido  groups  such  as  succinimido  and  hydantoinyl  groups.  Except 
for  the  halogens,  these  groups  may  be  substituted  if  desired.  Coupling-off  groups  are  described  in  further  detail 
in:  U.S.  Patents  Nos.  2,355,169;  3,227,551;  3,432,521;  3,476,563;  3,617,291;  3,880,661;  4,052,212  and 
4,134,766,  and  in  British  Patent  References  Nos.  1,466,728;  1,531,927;  1,533,039;  2,006,755A  and  2,01  7,704A. 

15 
Preferred  structures  of  magenta  couplers  are  4-  or  2-equivalent  pyrazolone  couplers,  particularly  couplers  of  the 

structure: 

(M-6)  
30 

wherein: 

Ar  is  selected  from  the  group  consisting  of  unsubstituted  aryl  groups,  substituted  aryl  groups  and  substituted  pyridyl 
groups,  the  substituents  being  selected  from  the  group  consisting  of  halogen  atoms  and  cyano,  alkylsulfonyl,  ar- 

35  ylsulfonyl,  sulfamoyl,  sulfamido,  carbamoyl,  carbonamido,  alkoxy,  acyloxy,  aryloxy,  alkoxycarbonyl,  aryloxycarbo- 
nyl,  ureido,  nitro,  alkyl  and  trifluoromethyl  groups; 
Y  is  an  anilino  group  substituted  with  one  or  more  substituents  selected  from  the  group  consisting  of  halogen 
atoms,  and  alkyl,  aryl,  alkoxy,  aryloxy,  carbonamido,  carbamoyl,  sulfonamide,  sulfamoyl,  alkylsulfinyl,  arylsulfinyl, 
alkylsulfonyl,  arylsulfonyl,  alkoxycarbonyl,  aryloxycarbonyl,  acyl,  acyloxy,  ureido,  imido,  carbamate,  heterocyclic, 

40  cyano,  hydroxyl  groups,  and  groups  which  form  a  link  to  a  polymeric  chain,  and  wherein  Y  contains  at  least  6 
carbon  atoms;  and 
X  is  a  coupling-off  group  selected  from  the  group  consisting  of  halogen,  alkoxy,  aryloxy,  alkylthio,  arylthio,  acyloxy, 
sulfonamide,  sulfonyloxy,  carbonamido,  arylazo,  nitrogen-containing  heterocyclic  and  imido  groups. 

45  Coupling-off  groups  are  well  known  to  those  skilled  in  the  photographic  art.  Generally,  such  groups  determine  the 
equivalency  of  the  coupler  and  modify  the  reactivity  of  the  coupler.  Coupling-off  groups  can  also  advantageously  effect 
the  layer  in  which  the  coupler  is  coated  or  other  layers  in  the  photographic  material  by  performing,  after  release  from 
the  coupler,  such  functions  as  development  inhibition,  bleach  acceleration,  color  correction,  development  acceleration 
and  the  like.  Representative  coupling-off  groups  include,  as  noted  above,  halogens  (for  example,  chloro),  alkoxy,  ary- 

so  loxy,  alkylthio,  arylthio,  acyloxy,  sulfonamide,  carbonamido,  arylazao,  nitrogen-containing  heterocyclic  groups  such  as 
pyrazolyl  and  imidazolyl,  and  imido  gorups  such  as  succinimido  and  hydantoinyl  groups.  Coupling-off  groups  are  de- 
scribed  in  further  detail  in:  U.S.  Patent  Nos.  2,355,169;  3,227,551;  3,432,521;  3,476,563;  3,67,291;  3,880,661; 
4,052,212  and  4,134,766,  and  in  British  Patent  Reference  Nos.  1,466,788;  1,531,927;  1,533,039;  2,006,755A  and 
2,017,704A. 

55  Particularly  preferred  are  compounds  in  which 

Ar  is  of  the  structure: 

5 



EP0  628  179  B1 

C I  

Q  

c i  

wherein  R1  is  selected  from  the  group  consisting  of  halogen,  cyano,  alkylsulfonyl,  arylsulfonyl,  sulfamoyl,  sulfon- 
amide,  carbamoyl,  carbonamido,  ureido,  alkoxycarbonyl,  aryloxycarbonyl,  acyloxy,  alkoxy,  aryloxy,  nitro  and  trif- 
luoromethyl  groups; 
Y  is  of  the  structure: 

p  is  from  zero  to  2  and  each  R2  is  in  a  meta  or  para  position  with  respect  to  R3; 
each  R2  is  individually  selected  from  the  group  consisting  of  halogen,  alkyl,  alkoxy,  aryloxy,  carbonamido, 
carbamoyl,  sulfonamide,  sulfamoyl,  alkylsulfinyl,  arylsulfinyl,  alkylsulfonyl,  arylsulfonyl,  alkoxycarbonyl,  ary- 
loxycarbonyl,  acyloxy,  ureido,  imido,  carbamate,  heterocyclic,  cyano,  nitro,  acyl,  trifluoromethyl,  alklythio  and 
carboxyl  groups;  and 
R3  is  selected  from  the  group  consisting  of  hydrogen,  halogen,  alkyl,  alkoxy,  aryloxy,  alkylthio,  carbonamido, 
carbamoyl,  sulfonamide,  sulfamoyl,  alkylsulfonyl,  arylsulfonyl,  alkoxycarbonyl,  acyloxy,  acyl,  cyano,  nitro  and 
trifluoromethyl  groups;  and 

X  is  of  the  structure: 

wherein  R4  and  R5  are  individually  selected  from  the  group  consisting  of  hydrogen,  halogen,  alkyl,  alkoxy,  aryloxy, 
carbonamido,  ureido,  carbamate,  sulfonamide,  carbamoyl,  sulfamoyl,  acyloxy,  alkoxycarbonyl,  aryloxycarbonyl, 
amino  and  carboxyl  groups,  and  wherein  q  is  0,  1  or  2  and  R5  may  be  in  the  meta  or  para  position  with  respect  to 
the  sulfur  atom. 

wherein 

S 
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Suitable  magenta  dye-forming  couplers  for  use  in  the  compositions  and  methods  of  the  present  invention  include, 
but  are  not  limited  to,  the  following  compounds: 

C H 2 C H 2 C H 2  

(M-7)  

N  N  N 

C H ,  ( C H a ) ,   —   0 — f \  -NH 

C H 3 S 0 2 N H -  

C O C H C 1 0 H 2 1 - n  

(M-8)  
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f   C H . C H ^ - f C H . C H ^ - f C H . C H } ^  

CONH  C = 0   CONH 

OC2H4OC2H5  C ( C H 3 ) 2  

C H 2 S 0 3 H  

C H 2 C H 2 C H 2  

N  N- 

CH. 

C I  

( M - 1 0 )  

f C H . C H ^ C H . C H ^ - f C H . C H ^  

CONH C = 0  
j  

-10.2 

CONH 
CH 

CH- 

3 CH- 

N  N- 

CH 

OC2H4OC2H5  C ( C H 3 ) 2  
I 
C H 2 S 0 3 N a  

C I  

( M - l l )  

8 



EP0  628  179  B1 

C I  

( M - 1 2 )  

( M - 1 3 )  

N H C O C 1 3 H 2 7 - n  

( M - 1 4 )  

9 
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C 1 2 H 2 5 - n  

S02N  (CH3  )  2 

(M- 

S ° 2 C 1 2 H 2 5 - n  

( M - 1 6 )  

10 
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CH- CH.  

10 

15 

N  N- 

CH 

N H C O C H C 1 0 H 2 1 - n  

C I  
CH. O 

' /   w  
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Examples  of  two-equivalent  3-anilino  pyrazolone  dye-forming  magenta  couplers  suitable  for  use  in  the  coupler 
35  compositions  of  the  present  invention  include,  but  are  not  limited  to  the  following: 

40 
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C I  
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C I  

( M - 2 4 )  

(M-25)  
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( M - 3 1 )  
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Particularly  preferred  couplers  are  the  compounds  of  the  formulae: 

22 



EP0  628  179  B1 

C I  

( M - 2 2 )  

50 
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( M - 2 0 )  

In  accordance  with  this  invention,  a  scavenger  compound  capable  of  reacting  with  the  magenta  coupler  is  incor- 
porated  into  a  second  layer  which  is,  preferably,  adjacent  to  the  first  layer.  Placing  the  scavenger  compound  and  the 
magenta  coupler  in  separate  layers  inhibits  premature  reaction  between  the  scavenger  compound  and  the  coupler.  In 
a  preferred  embodiment,  the  first  layer  can  be  positioned  between  and  adjacent  to  the  second  layer  and  a  third  layer 
which  also  contains  a  scavenger  compound  capable  of  reacting  with  the  magenta  coupler  to  produce  a  product  which 
is  resistant  to  yellowing.  At  least  one  of  these  layers  contains  a  pH  dependent  solubilizing  agent,  as  described  more 
fully  below. 

The  scavenger  compound  capable  of  reacting  with  the  magenta  coupler  is  preferably  an  epoxy  compound.  Pre- 
ferred  epoxy  compounds  are  of  the  structure: 

, 0 .  

■L  C- 

R. 

: C H ( C H 2 ) n _ R .  

1 3 - 1 1  

where  A  is  a  polyvalent  atom,  an  acidic  oxide  group,  a  carboxylic  group,  a  heterocyclic  moiety,  a  carbocyclic  group, 
or  an  alkane  or  substituted  alkane  group; 
each  L  is  at  least  one  divalent  linking  group; 
R-,  and  R2  are  each  independently  selected  from  H,  alkyl,  cycloalkyl,  aryl,  heterocyclic  and  ester; 
n  is  a  positive  integer  with  a  range  of  1  to  30  -  with  the  proviso  that  when  n  is  0,  R2  is  H; 
m  is  a  positive  integer  of  at  least  one,  with  the  proviso  that  at  least  one  A,  L,  R-,  or  R2  contains  at  least  one  ester 
or  amide  group  derived  from  an  acidic  oxide  of  carbon,  phosphorous,  sulfur,  boron  or  silicon. 

Preferred  epoxy  compounds  are  terminal  epoxy  compounds  described  in  U.S.  Patent  No.  4,540,657  to  Krishna- 
murthy,  the  entire  disclosures  of  which  are  incorporated  by  reference.  These  preferred  epoxy  compounds  are  of  the 
structure: 
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,C) 

■L  C- 

R- 

.CH. 

10 

where  A,  L  and  R1  are  as  defined  above. 
A  particularly  preferred  epoxy  compound  has  the  structure: 

: s - 2 )  

15 

20 

0  (CH2)  g- 

0  ( C H  2  '  9 

o  

0  

25 ( S - 3  

The  objectives  of  the  invention  are  realized  by  preparing  separate  dispersions  of  the  scavenger  compound  and 
the  magenta  coupler  and  incorporating  the  scavenger  compound  in  the  photographic  element  in  at  least  one  layer  that 

30  is  separate  but,  preferably,  adjacent  to  the  photosensitive  layer  containing  the  magenta  coupler. 
A  compound  capable  of  solubilizing  the  scavenger  compound  at  a  pH  above  about  8,  but  not  at  lower  pH  values, 

is  incorporated  into  at  least  one  of  the  layers  containing  the  magenta  coupler  or  the  scavenger  compound.  This  com- 
pound  is  referred  to  herein  as  a  pH  dependent  solubilizing  agent.  The  layers  can  be  coated  onto  the  support  together 
with  other  layers  as  desired  by  conventional  techniques.  Typically,  the  first  layer  comprises  a  silver  halide  emulsion  in 

35  which  the  silver  halide  grains  have  been  sensitized  to  green  light  and  in  which  droplets  of  magenta  coupler  dissolved 
in  an  appropriate  solvent,  for  example  dibutyl  phthalate  or  tricresyl  phthalate,  are  dispersed.  An  auxiliary  solvent,  such 
as  ethyl  acetate  or  the  like  can  be  used  in  the  preparation  of  the  dispersion  and  then  removed. 

The  second  layer  comprises  an  aqueous  dispersion  containing  droplets  of  the  scavenger  compound.  In  accordance 
with  this  invention,  a  solubilizing  agent  for  the  scavenger  compound  is  incorporated  in  the  dispersed  droplets  in  either 

40  or  both  of  the  layers.  As  noted  above,  the  solubilizing  agent  solubilizes  the  scavenger  compound  at  a  pH  above  about 
8,  preferably  above  about  9.  The  solubilizing  agent  may  be  any  hydrocarbon  compound  containing  a  hydrocarbon 
chain  of  eight  or  more  carbon  atoms  and  an  acid  functionality,  such  as  carboxyl  or  sulfonamide.  Included  in  this  are 
fatty  acids,  ethoxy  carboxylates  and  sarcosinates.  The  solubilizing  agent  is  preferably  a  long  chain  fatty  acid,  such  as 
myristic  acid  or  palmitic  acid.  The  solubility  of  the  scavenger  compound  in  a  medium  containing  0.01  M  of  the  solubilizing 

45  agent  and  0.01  M  of  sodium  chloride,  10%  v/v  n-propanol  and  90%  v/v  water  should  be  not  more  than  1  u,g/ml  at  pH  5 
and  not  less  that  20.0  u,g/ml  at  pH  10. 

The  solubilizing  agent  may  be  present  in  an  amount  of  about  1  to  about  35%  by  weight  based  on  the  total  weight 
of  the  oil  phase  in  a  dispersion  after  removal  of  the  auxiliary  solvent,  if  present. 

The  photographic  element  is  processed  using  a  standard  developer  composition.  Atypical  developer  composition 
so  comprises  an  aqueous  solution  containing  a  developing  agent,  such  as  a  p-phenylene  diamine,  for  example,  4-N-ethyl- 

N-(2-methanesulphonamidoethyl)amino-o-toluidine,  an  accelerator  such  as  sodium  hydroxide  a  preservative  such  as 
sodium  sulfite,  a  restrainer  such  a  potassium  bromide  and  various  stabilizers  and  other  additives.  A  discussion  of 
processing  compositions  can  be  found  in  Research  Disclosure  308,119  and  references  mentioned  therein.  The  entire 
research  disclosure  is  incorporated  herein  by  reference. 

55  Preferably,  the  developer  composition  contains  a  compound  capable  of  solubilizing  the  scavenger  compound  (re- 
ferred  to  herein  as  "external  solubilizing  agent").  The  external  solubilizing  agent  is  a  water  miscible  organic  compound, 
preferably  an  alcohol,  more  preferably  an  aromatic  alcohol,  such  as  benzyl  alcohol.  The  developer  composition  pref- 
erably  contains  the  external  solubilizing  compound  in  an  amount  of  about  0  to  about  5%,  more  preferably  about  0.5  to 
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about  3.5%,  the  percentages  being  by  volume,  based  on  the  volume  of  the  developer  composition. 
The  following  examples  illustrate  the  invention. 

Example  1  (Comparative) 

Preparation  of  Dispersion  (A): 

A  dispersion  of  the  magenta  coupler  M-20  was  prepared  in  the  following  manner: 
3.7g  of  the  coupler  was  combined  with  3.7g  of  the  solvent  SOLI  (tricresyl  phosphate)  and  45g  of  ethyl  acetate  to 

10  constitute  the  oil  phase.  The  aqueous  phase  was  prepared  by  combining  47.  2g  of  a  12.5%  w/w  solution  of  Type  IV 
gelatin  with  5.9g  of  a  10%  w/w  solution  of  the  surfactant  Alkanol  XC  (commercially  available  from  DuPont)  and  59.  5g 
of  distilled  water.  The  aqueous  phase  was  then  combined  with  the  oil  phase  and  the  mixture  was  passed  three  times 
through  a  colloid  mill  to  obtain  the  dispersion.  The  ethyl  acetate  was  then  removed  from  the  dispersion  by  evaporation 
at  60°C  and  reduced  pressure. 

15 
Preparation  of  Dispersion  (B): 

A  dispersion  of  the  scavenger  compound  S-3  was  prepared  in  the  following  manner: 
9g  of  S-3  was  combined  with  45g  of  ethyl  acetate  to  constitute  the  oil  phase.  The  aqueous  phase  was  prepared 

20  by  combining  48g  of  a  12.5%  w/w  solution  of  Type  IV  gelatin  with  6g  of  a  10%  w/w  solution  of  Alkanol  XC  and  12g  of 
distilled  water.  The  aqueous  phase  was  then  combined  with  the  oil  phase  and  the  mixture  was  passed  three  times 
through  a  colloid  mill.  The  ethyl  acetate  was  then  removed  from  the  dispersion  by  evaporation  at  60°C  and  reduced 
pressure. 

Portions  of  dispersion  (A)  and  dispersion  (B)  were  mixed  together,  combined  with  a  green  sensitized  silver  chloride 
25  emulsion  and  coated  as  a  photosensitive  layer  on  a  paper  support  to  give  coverage  of  247.65  mg/m2  (23  mg/ft2)  S-3, 

353.06  mg/m2  (32.8  mg/ft2)  M-20,  1  7.22  mg/m2  (16  mg/ft2)  Ag  and  1  076.4  mg/m2  (1  00  mg/ft2)  gelatin  in  a  photosensitive 
layer  as  shown  in  Table  I  below.  An  overcoat  layer  was  applied  over  the  photosensitive  layer.  The  required  amount  of 
hardener  was  added  to  the  overcoat  just  prior  to  coating. 

30 

35 

Table  I 
Overcoat  1399.3  mg/m2  (130mg/ft2)  gelatin 

Photosensitive  layer 

Paper  support 

Example  2  (Invention): 

Dispersions  (A)  and  (B)  prepared  in  Example  1  were  applied  to  a  paper  support  in  separate  layers.  In  this  case 
the  photosensitive  layer  contained  only  the  green  sensitized  silver  chloride  emulsion  and  the  coupler  M-20.  The  scav- 
enger  compound  S-3  was  coated  in  a  separate  layer  above  the  photosensitive  layer  as  shown  in  Table  II  below: 

Table  II 
Overcoat  1399.3  mg/m2  (130mg/ft2)  gelatin 

247.57  mg/m2  (23mg/ft2)  S-3 

1  399.32  mg/m2  (1  30mg/ft2)  gelatin 
353.06  mg/m2  (32.8mg/ft2)  M-20 

17.22  mg/m2  (16mg/ft2)  Ag 
1  076.4  mg/m2  (1  00mg/ft2)  gelatin 

Paper  support 

Coated  strips  from  Example  1  and  Example  2  were  allowed  to  harden  and  then  exposed  and  processed  in  the 
same  way.  Processing  was  done  using  the  standard  RA-4  process  (commercially  available  from  the  Eastman  Kodak 
Company,  Rochester,  NY).  Additional  strips  from  Example  1  and  Example  2  were  stored  at  room  temperature  for  four 
weeks  prior  to  exposure  and  processing  to  examine  the  effect  of  raw  stock  keeping  on  sensitometry.  The  results  are 
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shown  in  Figure  1  and  Figure  2.  Figure  1  shows  fresh  sensitometry  and  Figure  2  shows  sensitometry  after  four  weeks 
of  raw  stock  keeping.  It  is  clear  that  the  invention  offers  significant  advantages  in  terms  of  raw  stock  keeping. 

Example  3 
5 

Preparation  of  Dispersion  (C): 

A  dispersion  of  the  magenta  coupler  M-20  was  prepared  using  the  following  procedure: 
5.7g  of  M-20  was  combined  with  5.7g  of  SOLI  and  50.  5g  of  ethyl  acetate  to  constitute  the  oil  phase.  The  aqueous 

10  phase  was  prepared  by  combining  76g  of  a  12/5%  w/w  solution  of  Type  IV  gelatin  with  9.5g  of  a  10%  w/w  solution  of 
Alkanol  XC  and  93.  Ig  of  distilled  water.  The  aqueous  phase  was  combined  with  the  oil  phase  and  the  mixture  was 
passed  three  times  through  a  colloid  mill.  The  ethyl  acetate  was  then  removed  from  the  dispersion  by  evaporation  at 
60°  C.  and  reduced  pressure. 

is  Preparation  of  Dispersion  (D): 

A  dispersion  of  the  scavenger  compound  S-3  was  prepared  in  the  following  manner. 
1.875  grams  of  S-3  was  combined  with  16.88  grams  of  ethyl  acetate  to  constitute  the  oil  phase.  The  aqueous 

phase  was  prepared  by  combining  24  grams  of  a  12.5%  w/w  solution  of  Type  IV  gelatin  with  3  grams  of  a  10%  w/w 
20  solution  of  Alkanol  XC  and  46.1  grams  of  distilled  water.  The  aqueous  phase  was  combined  with  the  oil  phase  and  the 

mixture  was  passed  three  times  through  a  colloid  mill.  The  ethyl  acetate  was  then  removed  from  the  dispersion  by 
evaporation  at  60°  C.  and  reduced  pressure. 

Preparation  of  Dispersion  (E): 
25 

Same  as  dispersion  (D)  except  that  the  oil  phase  contained  0.562g  myristic  acid  in  addition  to  the  1  .875g  of  S-3 
and  16.88g  of  ethyl  acetate. 

Preparation  of  Dispersion  (F): 
30 

Same  as  dispersion  (E)  except  that  the  oil  phase  contained  0.844g  myristic  acid. 

Preparation  of  Dispersion  (G): 

35  Same  as  dispersion  (E)  except  that  the  oil  phase  contained  1  .  1  25  g  myristic  acid. 
Coatings  were  made  with  dispersions  C,  D,  E,  F  and  G  using  the  format  shown  in  Table  III  below.  These  coatings 

contained  an  additional  layer  (not  shown)  which  contained  a  dispersion  for  absorbing  ultra-violet  radiation.  The  emulsion 
used  was  the  same  as  that  used  in  Example  1  above.  Formats  a  to  d  (see  Table  III)  contained  varying  levels  of  myristic 
acid  in  the  scavenger  layer  based  on  dispersions  D,  E,  F  and  G,  respectively. 

40 
Table  III 

Gelatin  Overcoat 

1399.32  mg/m2  (130  mg/ft2)  gelatin 
UV  Protection  Layer 

1334.7  mg/m2  (124  mg/ft2)  gelatin 

247.6(23.0)  246.7  (23.0)  246.7  (23.0)  246.7  (23.0) 
S-3  S-3  S-3  S-3 
0.00  44.  1  6  (6.89)  111.4(1  0.4)  1  48.5  (1  3.8) 

Myristic  Acid  (Dispersion  Myristic  Acid  (Dispersion  Myristic  Acid  (Dispersion  Myristic  Acid  (Dispersion 
D)  E)  F)  G) 

Emulsion  Layer 
172.2  (16.0)  Ag 

353.06  (32.8)  M-20 
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Table  III  (continued) 
Emulsion  Layer 

1076.4  (100)  gelatin 

(Dispersion  C) 

Paper  Support 

format  a format  b format  c format  d 

All  numbers  refer  to  laydowns  in  mg/m2  (mg/ft2)-  unless  otherwise  noted. 
Unexposed  strips  from  the  coatings  were  processed  using  the  standard  RA-4  process  (control)  and  a  modified 

RA-4  process  wherein  the  RA-4  developer  contained  3.2%  v/v  benzyl  alcohol  (invention).  One  set  of  strips  were  ex- 
posed  to  50  Klux  high  intensity  daylight  (HID)  radiation  for  two  weeks  and  another  set  of  strips  were  kept  in  a  dark 
oven  at  77°C  and  40%  RH  for  four  weeks.  In  each  case  the  change  in  status  A  blue  density  was  measured.  The  results 
are  shown  below  in  Tables  IV  and  V. 

Table  IV 
Delta  Blue  After  2  Weeks  50  Klux  HID  Radiation 

Format  #  RA-4  (Control)  Modified  RA-4 

a  0.14  0.12 
b  0.14  0.08 
c  0.15  0.07 
d  0.15  0.05 

Table  V 
Delta  Blue  after  4  wks  77°C.  40%  RH  Dark  Keeping 
Format  #  RA-4  (Control)  Modified  RA-4 

a  0.26  0.14 
b  0.27  0.14 
c  0.26  0.14 
d  0.26  0.13 

Example  4 

Dispersions  of  the  magenta  coupler  M-20  and  the  scavenger  compound  S-3  were  prepared  using  procedures 
similar  to  that  described  above  for  dispersion  C  and  dispersion  F,  respectively,  in  Example  3.  The  dispersions  were 
then  coated  in  the  formats  shown  in  Table  VI  below: 

Table  VI 
Photosensitive  Layer  Scavenger  Layer  Photosensitive  Layer 
353.  1  (32.8)  M-20  1  23.8  (11.5)  S-3  1  76.5  (16.4)  M-20 
807.3  (75)  GEL  269.1  (25)  GEL  403.7  (37.5)  GEL 
172.2  (16)  Ag  86.11  (8)  Ag 

Scavenger  Layer  Photosensitive  Layer  Scavenger  Layer 
247.6  (23)  S-3  353.1  (32.8)  M-20  247.6  (23)  S-3 
538.2  (50)  GEL  807.3  (75)  GEL  538.2  (50)  GEL 

172.2  (16)  Ag 
SUPPORT  Scavenger  Layer  Photosensitive  Layer 

1  23.8  (11.5)  S-3  1  76.5  (16.4)  M-20 
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Table  VI  (continued) 
SUPPORT  Scavenger  Layer  Photosensitive  Layer 

269.1  (25)  GEL  403.7  (37.5)  GEL 
86.11  (8)  Ag 

SUPPORT  SUPPORT 

format  e  format  f  format  g 
The  numbers  the  amount  of  each  component  in  mg/m2  (mg/ft2). 

Each  of  the  formats  contains  the  same  amount  of  coupler,  silver,  scavenger  compound  and  gelatin.  In  format  (f) 
the  photosensitive  layer  is  sandwiched  between  two  scavenger  layers  whereas  in  format  (g)  the  scavenger  layer  is 
sandwiched  between  two  photosensitive  layers.  Each  format  also  contains  a  UV  protection  layer  and  a  gelatin  overcoat 
(not  shown  in  Table  VI). 

Unexposed  coatings  based  on  each  format  were  processed  using  the  standard  RA-4  process  (control)  and  also 
a  modified  RA-4  process  wherein  the  RA-4  developer  contained  1  .6%  v/v  benzyl  alcohol.  The  strips  were  then  analyzed 
for  coupler  content  by  high  performance  liquid  chromatography  (HPLC)  along  with  a  strip  that  had  not  been  processed. 
The  same  strips  were  then  analyzed  for  coupler  content  after  2  weeks  storage  at  room  temperature.  The  results  are 
shown  in  Table  VII. 

Table  VII 
Format  M-20  in  raw  stock  M-20  in  processed  coating  after  2  wks  at  rm  temp 

Fresh  2  wk  RT  RA-4  mod.  RA-4 

(e)  352.0  348.8  345.5  168.0 
(32.7)  (32.4)  (32.1)  (15.6) 

(f)  348.8  327.2  315.4  66.7 
(32.4)  (30.4)  (29.3)  (6.2) 

(g)  345.5  338.0  318.6  119.5 
(32.1)  (31.4)  (29.6)  (11.1) 

The  numbers  indicate  the  amount  of  M-20  in  mg/m2  (mg/ft2) 

35  It  is  clear  that  significantly  greater  post-process  elimination  of  the  coupler  M-20  is  achieved  using  the  sandwich 
arrangements  (f)  and  (g).  With  arrangement  (f)  more  than  80%  of  the  residual  coupler  is  eliminated  in  processed 
coatings  after  2  weeks  storage  at  room  temperature;  however,  only  6%  of  the  coupler  is  lost  in  unprocessed  coatings 
under  the  same  conditions. 

Another  set  of  processed  coatings  were  stored  at  room  temperature  for  two  weeks  and  then  exposed  to  50  Klux 
40  high  intensity  daylight  (HID)  radiation  for  two  weeks.  The  change  in  status  A  blue  density  as  a  result  of  exposure  to 

radiation  was  then  measured.  The  results  are  shown  in  Table  VIII  below: 

Table  VIII 

50 

Delta  Blue  After  2  Weeks  50  Klux  HID  Radiation 

Format  #  RA-4  Modified  RA-4 

(e)  0.11  0.09 
(f)  0.09  0.02 
(g)  0.09  0.05 

These  results  show  that  this  invention  provides  excellent  image  stability,  particulary  when  the  photosensitive  layer 
is  sandwiched  between  two  scavenger  layers  and  the  developer  solution  contains  1  .6%  benzyl  alcohol. 

Example  5 
55 

Dispersions  of  the  magenta  coupler  M-20  and  the  scavenger  compound  S-3  were  prepared  in  the  following  manner. 
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Dispersion  of  S-3 

The  oil  phase  was  prepared  by  combining  3.75  grams  of  the  scavenger  compound  with  1  .7  grams  of  myristic  acid 
in  a  50  ml_  beaker.  60  grams  of  ethyl  acetate  was  added  and  the  solution  was  stirred  on  a  hot  plate  for  about  five  minutes. 

5  The  aqueous  phase  was  prepared  by  combining  6.0  grams  of  Alkanol  SC  with  32  grams  of  a  12.5%  w/w  solution 
of  Type  IV  gelatin  in  water.  56.5  grams  of  distilled  water  was  then  added  and  the  solution  was  stirred  on  a  hot  plate  for 
about  five  minutes. 

The  aqueous  phase  was  combined  with  the  oil  phase  and  the  mixture  was  stirred.  The  mixture  was  then  passed 
three  times  through  a  colloid  mill  to  obtain  the  dispersion.  The  ethyl  acetate  was  removed  by  evaporation  under  reduced 

10  pressure. 

Dispersion  of  M-20 

The  oil  phase  was  prepared  by  combining  1  .7  grams  of  M-20  with  1  .7  grams  of  tricresyl  phosphate  and  11.5  grams 
is  of  ethyl  acetate.  The  solution  was  stirred  for  about  ten  minutes. 

The  aqueous  phase  was  prepared  by  combining  2.5  grams  of  Alkanol  XC  with  20  grams  of  a  12.5%  w/w  solution 
of  Type  IV  gelatin  in  water.  24.1  grams  of  distilled  water  was  then  added  and  the  solution  was  stirred  on  a  hot  plate  for 
about  five  minutes. 

The  aqueous  phase  was  combined  with  the  oil  phase  and  the  mixture  was  passed  three  times  through  a  colloid 
20  mill  to  obtain  the  dispersion.  The  ethyl  acetate  was  then  removed  by  evaporation  under  reduced  pressure. 

The  dispersions  were  then  coated  in  formats  d  and  e  shown  in  Table  IX  below  (the  numbers  indicate  the  amount 
of  each  component  in  mg/m2  (mg/ft2)).  The  dispersion  containing  M-20  was  mixed  with  the  emulsion  prior  to  coating. 

Table  IX 
123.8  (11.5)  S-3  269.1  (25)  GEL 
269.1  (25)  GEL 

353.1  (32.8)  M-20  252.1  (32.8)  M-20 
807.3  (75)  GEL  807.3  (75)  GEL 
172.2  (16)  Ag  172.2  (16)  Ag 

123.8  (11.5)  S-3  269.1  (25)  GEL 
269.1  (25)  GEL 

format  h  format  i 
The  numbers  in  the  above  table  indicate  the  amount  of  each  component  in  mg/m2  (mg/ft2). 

Each  format  also  contains  a  UV  protection  layer  and  an  overcoat  (not  shown).  Format  i  (control)  is  the  same  as  h 
(invention)  except  that  it  does  not  contain  any  scavenger  compound. 

Unexposed  coatings  based  on  each  format  were  processed  using  the  standard  Kodak  EP-2  process.  A  set  of 
processed  coatings  were  stored  at  room  temperature  for  four  weeks  and  then  analyzed  for  coupler  content  by  High 
Performance  Liquid  Chromatography  (HPLC).  A  second  set  of  processed  coatings  were  held  at  room  temperature  for 
two  weeks  and  then  exposed  to  50  Klux  high  intensity  daylight  radiation.  Table  X  compares  results  obtain  for  format  h 
(invention)  and  format  i  (control). 

Table  X 
Format  M-20  in  raw  stock  M-20  in  processed  coating  (after  4  wks  at  rm  temp)  Delta  Blue 

Fresh  4  wk  RT 

h  368.2(34.2)  307.9(28.6)  118.4(11.0)  0.05 

i  371.4(34.5)  321.8(29.9)  343.3(31.9)  0.15 
The  values  of  M-20  indicate  content  in  mg/m2  (mg/ft2). 

55  It  is  clear  that  the  method  of  the  invention  results  in  significant  elimination  of  residual  coupler  after  processing  and 
this  is  reflected  in  improved  image  stability  (column  4  of  Table  X  shows  the  change  in  blue  density  in  the  coating  after 
exposure  to  high  intensity  daylight  radiation).  Column  2  of  Table  X  shows  the  amount  of  coupler  in  unprocessed  coatings 
(raw  stock)  before  and  after  storage  at  room  temperature  for  four  weeks.  It  is  clear  that  the  method  of  our  invention  is 
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effective  in  preventing  mixing  of  coupler  and  scavenger  compound  in  unprocessed  coatings. 

EXAMPLE  6 

Dispersions  of  the  magenta  coupler  M-20  and  the  scavenger  S-3  were  prepared  in  the  following  manner: 

Dispersion  of  S-3 

The  oil  phase  was  prepared  by  combining  3.75  grams  of  the  scavenger  S-3  with  1.7  grams  of  myristic  acid  in  a 
50  mL  beaker,  60  grams  of  ethyl  acetate  was  added  and  the  solution  was  stirred  on  a  hot  plate  for  about  five  minutes. 

The  aqueous  phase  was  prepared  by  combining  6.0  grams  of  Alkanol  XC  with  32  grams  of  a  12.5%  w/w  solution 
of  Type  IV  gelatin  in  water.  56.5  grams  of  distilled  water  was  then  added  and  the  solution  was  stirred  on  a  hot  plate  for 
about  five  minutes. 

The  aqueous  phase  was  combined  with  the  oil  phase  and  the  mixture  was  stirred.  The  mixture  was  then  passed 
three  times  through  a  colloid  mill  to  obtain  the  dispersion.  The  ethyl  acetate  was  removed  by  evaporation  under  reduced 
pressure. 

Dispersion  of  M-20 

The  oil  phase  was  prepared  by  combining  1  .7  grams  of  M-20  with  1  .7  grams  of  SOL-2,  1  .98  grams  of  1-1  ,  0.283 
grams  of  I-2  and  11  .5  grams  of  ethyl  acetate.  The  solution  was  stirred  for  about  ten  minutes. 

The  aqueous  phase  was  prepared  by  combining  2.5  grams  of  a  10%  solution  of  Alkanol  XC  with  20  grams  of  a 
12.5%  solution  of  Type  IV  gelatin  in  water,  21  .8  grams  of  distilled  water  was  then  added  and  the  solution  was  stirred 
on  a  hot  plate  for  about  five  minutes. 

The  aqueous  phase  was  combined  with  the  oil  phase  and  the  mixture  was  passed  three  times  through  a  colloid 
mill  to  obtain  the  dispersion.  The  ethyl  acetate  was  then  removed  by  evaporation  under  reduced  pressure. 

Compounds  identified  as  1-1,  I-2,  and  SOL-2  have  the  following  structures: 

O 

H3C  C  CH3 

H3C  C 

1-1 
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0  CH3 

C6H13—  0—  C—  (  CH2  )  3—  C ^ "  

OH  CH- O 

C  —  ( C H 2 ) —   C - 0 —   C6H13 

CH. 

1-2 

H 

CH3  (CH2  )  3  C—  C H 2 0  

C2H5 

PO 

SOL-2 

The  dispersions  were  then  coated  in  the  formats  shown  below  (the  numbers  indicate  the  amount  of  each  component 
in  mg/m2  (mg/ft2)).  The  dispersion  containing  M-20  and  the  image  stabilizers  was  mixed  with  the  emulsion  prior  to 
coating. 

123.8  (11.5)  SI 

269.1  (25)  Gel 

353.0  (32.8)  M-20 

411.2(38.2)  1-1 

59.20  (5.5)  1-2 

172.2(16.0)  Ag 

807.3  (75.0)  Gel 

123.8  (1  1.5)  SI 

269.1  (25)  Gel 

269.1  (25)  Gel 

353.0  (32.8)  M-20 

411.2(38.2)  1-1 

49.20  (5.5)  1-2 

172.2(16.0)  Ag 

807.3  (75.0)  Gel 

269.1  (25)  Gel 

A  B 

Each  format  also  contains  a  UV  protection  layer  and  an  overcoat  (not  shown).  Format  B  (control)  is  the  same  as 
A  except  that  it  does  not  contain  any  scavenger. 
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Coatings  based  on  each  format  were  exposed  using  a  0-3  density  21  step  tablet  and  a  1B  densitometer  with  a 
3000  degree  Kelvin  tungsten  lamp  and  Wratten  99  and  0.6  ND  filters.  The  exposed  coatings  were  processed  using 
the  standard  Kodak  EP-2  process.  Processed  coatings  were  held  at  room  temperature  for  two  weeks  and  then  exposed 
to  50  Klux  high  intensity  daylight  (HID)  radiation.  Table  I  compares  yellowing  (change  in  blue  Dmin)  and  dye  fade 

5  (change  in  green  Dmax)  for  A  (invention;  image  stabilizers  and  scavenger)  and  B  (control;  image  stabilizers  onlv). 

Coating  Plan  Blue  Dmin  Green  Dmax 

Fresh  After  HID  Fresh  After  HID 

A  0.06  0.10  2.47  2.16 

B  0.06  0.15  2.47  2.16 

It  is  clear  that  the  method  of  the  invention  using  a  combination  of  light  stabilizers  for  the  magenta  image  dye  and 
a  scavenger  for  residual  magenta  coupler  achieves  a  reduction  in  yellowing  (delta  blue  Dmin  of  0.04  versus  0.09  for 
the  control)  while  at  the  same  time  maintaining  a  good  position  with  respect  to  dye  fade. 

Example  7 

Dispersions  of  M-20  and  S-3  were  prepared  using  procedures  similar  to  those  described  in  Example  6  except  that 
tricresyl  phosphate  was  used  as  the  permanent  solvent  for  M-20  instead  of  SOL-2  and  the  oil  phase  of  the  coupler 
dispersion  in  this  example  did  not  contain  any  image  stabilizers. 

A  dispersion  containing  UV  absorbers  was  prepared  using  the  following  procedure.  The  oil  phase  was  formulated 
by  combining  85  grams  of  UV-1  with  15  grams  of  UV-2,  33.3  grams  of  SOL-3  and  11.4  grams  of  hydroquinone.  The 
mixture  was  heated  to  116°C.  The  aqueous  phase  was  formulated  by  combining  70.8  grams  of  Type  IV  gelatin  with 
495.6  grams  of  water  and  56.9  grams  of  a  10%  w/w  solution  of  Alkanol  XC.  The  mixture  was  heated  to  71  °C.  The  oil 
phase  was  mixed  with  the  aqueous  phase  and  passed  two  times  through  a  homogenizer  to  obtain  the  dispersion. 

Compounds  identified  as  UV-1  ,  UV-2,  and  SOL-3  have  the  following  structures: 

HO  C  (CH3  )  2CH2CH3 

UV-2 
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C2H5 C2H5 

CH3  (CH2)  3CHCOOCH2  //  \ \   CH2COOCH  (  CH2  )  3CH3 

SOL-3 
10 

A  separate  dispersion  of  hydroquinone  was  prepared  in  the  following  manner.  The  oil  phase  was  formulated  by 
combining  100  grams  of  hydroquinone  with  300  grams  of  dibutylphthalate.  The  mixture  was  heated  to  100°C.  The 
aqueous  phase  was  formulated  by  combining  150  grams  of  Type  IV  gelatin  with  1050  grams  of  water  and  35.9  grams 

is  of  a  1  0%  w/w  solution  of  Alkanol  XC.  The  mixture  was  heated  to  52°C.  The  oil  phase  was  combined  wtih  the  aqueous 
phase  and  passed  once  through  a  homogenizer  to  obtain  the  dispersion. 

Coating  melts  based  on  the  above  dispersions  were  prepared  and  coated  on  a  paper  support  in  the  format  shown 
below.  The  required  amount  of  hardener  was  added  prior  to  coating.  The  numbers  refer  to  coverages  in  mg/m2  (mg/ft2). 

20  Overcoat 

Gelatin  1458.5(135.5) 
UV  Overcoat 

UV-1  274.5  (25.5) 
UV-2  48.44  (4.5) 
Hydroquinone  36.60  (3.4) 
Gelatin  1334.7(124.0) 

UV  Layer 
30 

UV-1  274.5  (25.5) 
UV-2  48.44  (4.5) 
Hydroquinone  43.06  (4.0) 
Gelatin  629.7  (58.5) 

35  S-3  156.7(48.0) 

Magenta  Imaging  Layer 

Ag  172.2(16.0) 
Gelatin  1270.2(118.0) 

40 
M-20  353.06  (32.8) 

Interlayer 

Hydroquinone  94.19(8.75) 
45  Gelatin  753.5  (70.0) 

S-3  156.7(48.0) 
SUPPORT 

so  A  control  coating  containing  no  S-3  was  also  made.  Unexposed  strips  from  each  coating  were  processed  in  RA- 
4  developer  containing  1.6%  v/v  benzyl  alcohol  and  then  stored  at  room  temperature.  The  strips  were  analyzed  for 
residual  coupler  as  a  function  of  time.  A  set  of  unprocessed  strips  were  stored  at  room  temperature  for  the  same  length 
of  time  to  check  for  reaction  between  coupler  and  S1  in  raw  stock.  The  results  are  as  follows: 

55 
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M-20  R e m a i n i n g   in  mg/m2  ( m g / f t 2 )  

Raw  S t o c k   P r o c e s s e d  

a f t e r   2  a f t e r   4  a f t e r   2  a f t e r   4 

wk  RT  wk  RT  wk  RT  wk  RT 

w i t h   S-3  3 1 7 . 5   3 1 8 . 6   9 7 . 9 5   8 3 . 9 6  

( 2 9 . 5 )   ( 2 9 . 6 )   ( 9 . 1 )   ( 7 . 8 )  

c o n t r o l   3 2 6 . 2   3 1 4 . 3   3 3 2 . 6   3 2 7 . 2  

( 3 0 . 3 )   ( 2 9 . 2 )   ( 3 0 . 9 )   ( 3 0 . 4 )  
15 

It  is  clear  that  the  amount  of  coupler  in  unprocessed  coatings  (raw  stock)  remains  the  same  even  after  4  weeks 
at  room  temperature  and  is  comparable  to  what  is  found  in  the  control.  In  processed  coatings  about  75%  of  the  residual 
coupler  is  eliminated  in  the  same  period  of  time.  It  therefore  is  clear  that  it  is  possible  to  achieve  selective  elimination 

20  of  residual  magenta  coupler  in  a  multilayer  color  photographic  element  without  altering  the  basic  structure  of  the  ele- 
ment.  In  this  case  the  scavenger  compound  S-3  was  incorporated  in  the  existing  UV  layer  and  interlayer  on  either  side 
of  the  magenta  imaging  layer. 

In  a  preferred  embodiment  of  the  invention,  ther  is  provided  a  multilayer  color  photographic  element  comprises  a 
photosensitive  layer  comprising: 

25 
i)  a  silver  halide  emulsion;  and 
ii)  a  magenta  coupler  wherein  when  the  photographic  element  has  been  developed  and  stored  at  room  temperature 
for  at  least  about  two  weeks,  the  magenta  coupler  content  in  the  Dmin  (i.e.,  unexposed)  region  of  the  element  is 
less  than  about  70%  of  the  coupler  content  prior  to  development. 

30 
Another  preferred  embodiment  of  the  invention  provides  a  multilayer  color  photographic  element  comprising: 

a)  a  photosensitive  layer  comprising 

35  i)  a  silver  halide  emulsion  and 
ii)  a  magenta  coupler  dispersed  therein;  and 

b)  a  second  layer  adjacent  said  photosensitive  layer  and  containing  an  epoxy  compound  capable  of  reacting  with 
the  magenta  coupler  to  produce  a  product  which  is  resistant  to  yellowing,  wherein  when  the  photographic  element 

40  has  been  processed  and  stored  at  room  temperature  for  at  least  about  two  weeks,  the  magenta  coupler  content 
in  the  Unexposed  region  of  the  element  is  less  than  about  70%  of  the  coupler  content  prior  to  development. 

45 

50 

Claims 
45 

1  .  A  multilayer  color  photographic  element  for  use  with  a  processing  solution  containing  an  external  solubilizing  agent 
comprising  a  support  having  coated  thereon: 

(a)  a  photosensitive  first  layer  comprising 
50 

(i)  a  silver  halide  emulsion  and 
(ii)  a  magenta  coupler  dispersed  therein;  and 

(b)  a  second  layer  comprising  a  scavenger  compound  capable  of  reacting  with  the  magenta  coupler  to  produce 
55  a  product  which  is  resistant  to  yellowing;  wherein  at  least  one  of  said  layers  contains  a  pH  dependent  solubi- 

lizing  agent  capable  of  dissolving  the  scavenger  compound  at  a  pH  above  8. 

2.  The  photographic  element  according  to  claim  1  ,  wherein  said  first  layer  is  adjacent  said  second  layer. 
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The  photographic  element  according  to  claim  1  ,  which  further  comprises  a  third  layer  which  comprises  a  scavenger 
compound  capable  of  reacting  with  the  magenta  coupler  and  said  first  layer  is  positioned  between  and  adjacent 
to  said  second  and  third  layers. 

The  photographic  element  according  to  any  preceding  claim,  wherein  the  pH  dependent  solubilizing  agent  com- 
prises  a  long  chain  fatty  acid. 

The  photographic  element  according  to  claim  4  wherein  the  pH  dependent  solubilizing  agent  comprises  myristic 
acid  or  palmitic  acid. 

The  photographic  element  according  to  any  preceding  claim,  wherein  the  magenta  coupler  is  a  pyrazolone,  a 
pyrazolotriazole,  or  a  pyrazolobenzimidazole  compound. 

The  photographic  element  according  to  claim  6,  wherein  the  magenta  coupler  is  a  compound  of  the  formula 

The  photographic  element  according  to  any  preceding  claim,  wherein  the  scavenger  compound  is  an  epoxy  com- 
pound  having  the  structural  formula: 

■L  C- : C H ( C H 2 ) n   r .  
J  m 

wherein  A  is  a  polyvalent  atom,  an  acidic  oxide  group,  a  carboxylic  group  a  heterocyclic  moiety,  a  carbocyclic 
group  or  an  alkane  or  substituted  alkane  group;  each  L  is  at  least  one  divalent  linking  group;  Ft,  and  R2  are  H, 
alkyl,  cycloalkyl,  aryl,  heterocyclic,  ester;  n  is  a  positive  interger  with  a  range  of  1-30,  with  the  proviso  that  when 
n  is  0,  R2  is  H;  and  m  is  a  positive  interger  of  at  least  1  ,  with  the  proviso  that  at  least  one  A,  L,  R-,  or  R2  contains 
at  least  one  ester  or  amide  group  derived  from  an  acidic  oxide  of  carbon  phosphorus,  sulfur,  boron  or  silicon. 

The  photographic  element  according  to  claim  8,  wherein  the  epoxy  compound  has  the  structural  formula: 

0  

0  (CH2)  9  < J  

0 ( C H 2 ) 9   —   < 1  

0  

36 



EP0  628  179  B1 

10.  The  method  of  improving  the  resistance  of  yellowing  of  a  color  photographic  element  after  processing,  which 
method  comprises 

(A)  exposing  a  photographic  element  according  to  any  preceding  claim  to  light  to  produce  a  desired  latent 
5  image  thereon;  and 

(B)  processing  the  element  after  exposure  with  a  processing  solution  having  a  pH  above  8  and  containing  an 
external  solubilizing  agent. 

10  Patentanspriiche 

1  .  Mehrschichtiges  farbphotographisches  Element  fur  die  Verwendung  mit  einer  Entwicklungslosung,  enthaltend  ein 
externes  loslichmachendes  Mittel,  mit  einem  Trager,  auf  dem  sich  befinden: 

is  (a)  eine  photosensitive  erste  Schicht  mit 

(i)  einer  Silberhalogenidemulsion,  und 

(ii)  einem  Purpurrot-Kuppler,  der  hierin  dispergiert  ist;  und 
20 

(b)  eine  zweite  Schicht  mit  einer  Abfangerverbindung,  die  mit  dem  Purpurrot-Kuppler  unter  Erzeugung  eines 
Produktes  zu  reagieren  vermag,  das  gegenuber  einer  Vergilbung  resistent  ist,  wobei  mindestens  eine  der 
Schichten  ein  pH-abhangiges  loslichmachendes  Mittel  enthalt,  das  die  Abfangerverbindung  bei  einem  pH- 
Wert  iiber  8  zu  losen  vermag. 

25 
2.  Photographisches  Element  nach  Anspruch  1  ,  in  dem  die  erste  Schicht  der  zweiten  Schicht  benachbart  ist. 

3.  Photographisches  Element  nach  Anspruch  1  ,  das  weiterhin  aufweist  eine  dritte  Schicht,  die  eine  Abfangerverbin- 
dung  enthalt,  die  mit  dem  Purpurrot-Kuppler  zu  reagieren  vermag,  und  in  dem  die  erste  Schicht  zwischen  und 

30  benachbart  zu  den  zweiten  und  dritten  Schichten  angeordnet  ist. 

4.  Photographgisches  Element  nach  einem  der  vorstehenden  Anspruche,  in  dem  das  pH-abhangige  loslichmachen- 
de  Mittel  eine  langkettige  Fettsaure  umfaBt. 

35  5.  Photographisches  Element  nach  Anspruch  4,  in  dem  das  pH-abhangige  loslichmachende  Mittel  Myristinsaure  oder 
Palmitinsaure  umfaBt. 

6.  Photographisches  Element  nach  einem  der  vorstehenden  Anspruche,  in  dem  der  Purpurrot-Kuppler  eine  Pyrazo- 
lone  eine  Pyrazolotriazol-  oder  eine  Pyrazolobenzimidazolverbindung  ist. 

40 
7.  Photographisches  Element  nach  Anspruch  6,  in  dem  der  Purpurrot-Kuppler  eine  Verbindung  der  Formel  ist: 

8.  Photographisches  Element  nach  einem  der  vorstehenden  Anspruche,  in  dem  die  Abfangerverbindung  eine  Epo- 
xyverbindung  mit  der  Strukturformel  ist: 
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C H ( C H 2 ) B —   R j  
m 

worin  A  ein  polyvalentes  Atom  ist,  eine  saure  Oxidgruppe,  eine  Carboxylgruppe,  ein  heterocyclischer  Rest,  eine 
carbocyclische  Gruppe  oder  eine  Alkan-  oder  substituierte  Alkangruppe;  worin  L  jeweils  mindestens  eine  divalente 
verbindende  Gruppe  ist;  worin  R1  und  R2  stehen  fur  H,  Alkyl,  Cycloalkyl,  Aryl,  eine  heterocyclische  Gruppe,  Ester; 
worin  n  eine  positive  Zahl  mit  einem  Bereich  von  1  bis  30  ist,  wobei  gilt,  dal3  wenn  n  fur  O  steht,  R2  H  bedeutet; 
und  worin  m  eine  positive  Zahl  von  mindestens  1  ist,  wobei  gilt,  dal3  mindestens  ein  Rest  von  A,  L,  R-,  oder  R2 
mindestens  eine  Ester-  oder  Amidgruppe  aufweist,  die  sich  ableitet  von  einem  sauren  Oxid  von  Kohlenstoff,  Phos- 
phor,  Schwefel,  Bor  oder  Silicium. 

9.  Photographisches  Element  nach  Anspruch  8,  worin  die  Epoxyverbindung  die  Strukturformel  aufweist: 

10.  Verfahren  zurVerbesserungder  Widerstandsfahigkeit  gegenuber  Vergilbung  einesfarbphotographischen  Elemen- 
tes  nach  der  Entwicklung,  wobei  das  Verfahren  umfaBt: 

(A)  die  Exponierung  eines  photographischen  Elementes  nach  einem  der  vorstehenden  Anspruche  mit  Licht 
unter  Erzeugung  eines  gewunschten  latenten  Bildes;  und 

(B)  die  Entwicklung  des  Elementes  nach  der  Exponierung  mit  einer  Entwicklungslosung  mit  einem  pH-Wert 
von  iiber  8  und  mit  einem  Gehalt  an  einem  externen  loslichmachenden  Mittel. 

Revendications 

1.  Element  photographique  multicouche  en  couleurs  utilise  avec  une  solution  de  traitement  contenant  un  agent  so- 
lubilisant  externe  comprenant  un  support  revetu  : 

(a)  d'une  premiere  couche  photosensible  comprenant 

(i)  une  emulsion  aux  halogenures  d'argent,  et 
(ii)  un  coupleur  magenta  disperse  dans  I'emulsion  ;  et 

(b)  d'une  seconde  couche  comprenant  un  compose  nettoyeur  capable  de  reagir  avec  le  coupleur  magenta 
pour  obtenir  un  produit  resistant  au  jaunissement  ;  ou  au  moins  une  desdites  couches  contient  un  agent  so- 
lubilisant  dependant  du  pH  capable  de  dissoudre  le  compose  immobilisant  le  developpateur  oxyde  a  un  pH 
superieur  a  8. 

2.  Element  photographique  selon  la  revendication  1,  dans  lequel  ladite  premiere  couche  est  adjacente  a  ladite  se- 
conde  couche. 

3.  Element  photographique  selon  la  revendication  1  comprenant  en  outre  une  troisieme  couche  contenant  un  com- 

0  

0 ( C H 2 )   9  < J  

0 ( C H 2 ) 9 —   < 1  

0  
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pose  nettoyeur  capable  de  reagir  avec  le  coupleur  magenta,  ladite  premiere  couche  etant  placee  entre  lesdites 
seconde  et  troisieme  couches  et  de  maniere  adjacente  auxdites  couches. 

Element  photographique  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  I'agent  solubilisant 
dependant  du  pH  comprend  un  acide  gras  a  chaTne  longue. 

Element  photographique  selon  la  revendication  4,  ou  I'agent  solubilisant  dependant  du  pH  comprend  de  I'acide 
myristique  ou  palmitique. 

Element  photographique  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  coupleur  magenta 
est  un  compose  pyrazolone,  pyrazolotriazole  ou  pyrazolobenzimidazole. 

Element  photographique  selon  la  revendication  6,  dans  lequel  le  coupleur  magenta  est  un  compose  de  formule 

Element  photographique  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  compose  net- 
toyeur  est  un  compose  epoxy  represents  par  la  formule  structurale  : 

A _ T L _ _ C   C H ( C H 2 ) n —   R 2 J ^  

* i  

ou  A  est  un  atome  polyvalent,  un  groupe  oxyde  acide,  carboxylique,  un  motif  heterocyclique,  carbocyclique  ou  un 
alcane  substitue  ou  non  ;  chaque  groupe  L  est  au  moins  un  groupe  de  liaison  divalent  ;  R1  et  R2  sont  H,  un  groupe 
alkyle,  cycloalkyle,  aryle,  heterocyclique,  ester  ;  n  est  un  entier  positif  de  1  a  30,  a  la  condition  que  lorsque  n  est 
0,  R2  est  H  ;  et  m  est  un  entier  positif  d'au  moins  1  ,  a  la  condition  qu'au  moins  un  des  groupes  A,  L,  R-,  ou  R2 
contienne  au  moins  un  ester  ou  un  groupe  amide  derive  d'un  oxyde  acide  de  carbone,  phosphore,  soufre,  bore 
ou  silicium. 

Element  photographique  selon  la  revendication  8,  dans  lequel  le  compose  epoxy  est  represents  par  la  formule 
structurale  : 
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0  

0  (CH2)   9  
< J  

0 ( C H 2 )   g  < l  

0  

10.  Procede  permettant  d'ameliorer  la  resistance  au  jaunissement  d'un  element  photographique  en  couleurs  apres 
traitement,  ledit  procede  consistant  a  : 

(A)  exposera  la  lumiere  un  element  photographique  selon  I'une  quelconque  des  revendications  precedentes 
pour  obtenir  I'image  latente  desiree  sur  ledit  element,  et 
(B)  traiter  I'element  apres  exposition  avec  une  solution  de  traitement  ayant  un  pH  superieur  a  8  et  contenant 
un  agent  solubilisant  externe. 
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