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29  Filter  dye  for  photographic  element. 

2)  Dyes  having  the  structure 

A = C - t C H = C H V <   > - < p 2   < 

V  

vherein 
\  represents  a  substituted  or  unsubstituted  acidic  nucleus  having  a  carboxyphenyl  substituent  selected 
rom  the  group  consisting  of  2-pryazolin-5-ones  free  of  any  substituent  bonded  thereto  through  a  carboxyl 
jroup,  rhodanines,  hydantoins,  2-thiohydantoins,  4-thiohydantoins,  2,4-oxazolidindiones,  2-thio-2,4-ox- 
izolidindiones,  isoxazolinones,  barbituric,  2-thiobarbiturics,  and  indandiones, 
3  represents  hydrogen,  substituted  or  unsubstituted  alkyl  of  1  to  4  carbon  atoms,  or  benzyl, 
V  and  R2  each  independently  represents  substituted  or  unsubstituted  alkyl  or  aryl,  or  taken  together  with 
V,  R6,  N,  and  the  carbon  atoms  to  which  they  are  attached,  represent  the  atoms  needed  to  complete  a 
ulolydyl  ring, 
V  represents  H,  or  substituted  or  unsubstituted  alkyl  or  aryl, 
¥  and  Rs  each  independently  represents  H,  or  R5  taken  together  with  R\  or  R6  taken  together  with  R2, 
epresent  the  atoms  necessary  to  complete  a  carbocyclic  ring,  and 
n  is  0  or  1 
ire  disclosed.  The  dyes  are  useful  as  filter  dyes  in  photographic  filter  layers. 
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FILTER  DYE  FOR  PHOTOGRAPHIC  ELEMENT 

This  invention  relates  to  filter  dyes  and  their  use  in  photographic  elements. 
Filter  dyes  are  widely  used  in  photographic  elements.  Filter  dyes  may  be  located  in  several  locations  in 

an  element.  They  may  be  in  a  radiation-sensitive  layer,  an  overcoat  layer,  in  a  layer  adjacent  to  the 
radiation-sensitive  layer,  in  an  interlayer  of  a  multilayer  element,  in  an  undercoat  layer  adjacent  to  the 

5  support  or  in  a  backing  layer  on  the  side  of  the  support  opposite  the  radiation-sensitive  layer. 
When  incorporated  directly  in  the  radiation-sensitive  layer  they  can  function  to  improve  sharpness  by 

absorbing  light  scattered  from  one  silver  halide  grain  to  another.  Such  dyes  are  referred  to  as  absorber 
dyes.  Filter  dyes  also  function  to  retard  the  sensitivity  of  one  light  sensitive  layer  relative  to  another  in  a 
multilayer  element.  By  absorbing  some  of  the  exposing  radiation  the  filter  dye  aids  in  balancing  the 

io  sensitivities  of  all  the  light  sensitive  layers. 
Filter  dyes  that  function  primarily  to  absorb  unwanted  radiation  due  to  reflection  or  refraction  from  layer 

interfaces,  the  layer-support  interface,  and  particularly  from  the  back  side  of  the  support,  are  referred  to  as 
antihalation  dyes.  The  layers  that  contain  them  are  referred  to  as  antihalation  layers. 

There  are  other  places  and  purposes  for  filter  dyes  and  filter  layers.  For  example,  a  filter  layer  may  be 
75  used  in  or  near  the  overcoat  layer  to  protect  the  light  sensitive  layer  against  radiation  from  certain  spectral 

regions.  In  multilayer  films  where  there  may  be  two  or  more  light  sensitive  layers,  it  is  sometimes 
necessary  to  have  filter  dye  interlayers.  In  duplitized®  materials,  such  as  X-ray  films,  filter  layers  are  used 
to  reduce  crossover  exposure  of  the  light  sensitive  layers.  Elimination  of  crossover  exposure  is  an  ideal  that 
is  highly  desirable  but  has  not  yet  been  fully  attained. 

20  A  number  of  problems  are  associated  with  filter  dyes  and  filter  layers.  It  is  very  important  that  the  dyes 
remain  in'  the  layer  and  not  wander  or  diffuse  into  the  adjacent  layers.  This  often  necessitates  the  presence 
of  a  mordant  to  hold  the  dye  in  the  layer.  It  is  equally  important  for  the  dyes  to  be  completely  decolorized 
and/or  removed  from  the  element,  usually  during  processing,  after  they  have  performed  their  function.  Dye 
stability,  especially  under  high  temperature  and  high  humidity  incubation  is  also  important. 

25  In  some  photographic  elements,  it  is  desirable  to  absorb  unwanted  radiation  across  the  entire  visible 
spectrum.  In  such  elements  it  is  not  unusual  to  use  up  to  five  filter  dyes  in  a  single  filter  layer  to  accomplish 
this  desirable  objective.  Clearly  it  would  be  an  improvement  to  reduce  the  number  of  filter  dyes  used  in  the 
layers  of  such  elements. 

U.S.  Patent  3,560,214  discloses  dyes  comprising  a  carboxyl  and  phenyl  substituted  pyrazoline  nucleus 
30  linked  through  a  methine  group  to  a  dialkylaminophenyl  group.  However  these  dyes,  according  to  the  patent 

and  our  own  experiments,  are  migratory. 
It  is  an  objective  of  this  invention  to  provide  filter  dyes  for  photographic  elements  which  meet  the 

foregoing  requirements  for  filter  dyes,  do  not  cause  post  process  dye  stain  or  migrate  from  layer  to  layer 
and  reduce  the  number  of  filter  dyes  needed  in  a  filter  layer. 

35  The  foregoing  objectives  are  achieved  with  a  dye  having  the  formula: 

40 
l  '  / r 5   p1 

A = = < * - C H = C H ^ <   > - < p 2  

R 
! 

@.c-t 

wherein 
45  A  represents  a  substituted  or  unsubstituted  nucleus  having  a  carboxyphenyl  or  sulfonamidophenyl  substitu- 

ent  selected  from  the  group  consisting  of  2-pryazolin-5-ones  free  of  any  substituent  bonded  thereto  through  * 
a  carboxyl  group,  rhodanines,  hydantoins,  2-thiohydantoins,  4-thiohydantoins,  2,4-oxazolidindiones,  2-thio- 
2,4-oxazolidindiones,  isoxazolinones,  barbiturics,  2-thiobarbiturics,  and  indandiones. 
R  represents  hydrogen,  substituted  or  unsubstituted  alkyl  of  1  to  4  carbon  atoms,  or  benzyl,  * 

so  R'  and  R2  each  independently  represents  substituted  or  unsubstituted  alkyl  or  aryl,  or  taken  together  with 
R5,  Rs,  N,  and  the  carbon  atoms  to  which  they  are  attached,  represent  the  atoms  needed  to  complete  a 
julolydyl  ring, 
R3  represents  H,  or  substituted  or  unsubstituted  alkyl  or  aryl, 
R5  and  Rs  each  independently  represents  H,  or  R5  taken  together  with  R1,  or  R5  taken  together  with  R2, 
represent  the  atoms  necessary  to  complete  a  carbocyclic  ring  such  as  tetrahydroquinoyl,  and 
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m  is  u  or  l  . 
In  a  preferred  embodiment,  the  dyes  of  the  invention  are  merostyryl  arylidenes  having  the  formula: 

R  
3 

(  •=•   ; c = c - e c H = c H t - <   I  > - n t   ,  
>*  K R 4   « = < R 6  

wnerem 
R  represents  hydrogen,  substituted  or  unsubstituted  alkyl  of  1  to  4  carbon  atoms,  or  benzyl, 
R'  and  R2  each  independently  represents  substituted  or  unsubstituted  alkyl  or  aryl,  or  taken  together  with 
R5,  R6,  N,  and  the  carbon  atoms  to  whatever  they  are  attached,  represent  the  atoms  needed  to  complete  a 
julolydyl  ring, 
R3  and  R'  each  independently  represents  H,  substituted  or  unsubstituted  aikyl,  aryl,  alkoxy,  hydrogen,  or 
acetamido, 
R4  represents  substituted  or  unsubstituted  alkyl,  alkoxycarbonyl,  aryl,  acyl,  or  amido, 
R5  and  R6  each  independently  represents  H,  or  R5  taken  together  with  R\  or  R6  taken  together  with  R2, 
represent  the  atoms  necessary  to  complete  a  carbocyclic  ring, 
R"  is  COjH  or  NHS02R5  wherein  R5  is  substituted  or  unsubstituted  alkyl  or  aryl, 
x  is  1  or  2,  and 
n  is  0  or  1  . 

The  carboxyphenyl  substituent  on  A  is  important  in  immobilizing  the  dye  at  coating  pH's  of  5-7. 
The  acyl,  alkyl  and  alkoxy  groups  may  contain  from  one  to  twenty  carbons.  Examples  of  such  groups 

include  acetyl,  benzoyl,  methyl,  ethyl,  propyl,  methoxy  carboxyl,  ethoxy  carboxyl,  butoxy  carboxyl,  fluoralkyl, 
dodecyl,  and  octadecyl.  The  aryl  groups  may  contain  from  six  to  twenty  carbons,  which  may  be  further 
substituted  with  a  wide  variety  of  groups.  Examples  of  such  substituted  and  unsubstituted  aryl  groups 
including  phenyl  and  napthyl  with  alkyl  substituents  as  defined  above. 

Microcrystailine  dispersions  of  the  dyes  of  this  invention  leave  no  residual  post-processing  stain  in 
processed  photographic  elements.  Polymeric  mordants  are  not  needed  to  immobilize  the  dyes,  as 
immobilization  is  achieved  without  mordants.  Complete  and  irreversible  dye  removal  during  processing  is 
achieved.  Broadened  and  shifted  absorption  is  obtained  which  makes  the  compositions  particularly  suitable 
for  filter  or  antihalation  applications.  Their  broadened  absorption  bands  are  particularly  useful  in  reducing 
the  number  of  dyes  needed  in  a  single  element  to  absorb  unwanted  radiation.  Another  advantage  is 
superior  dye  stability  when  subjected  to  high  temperature  and  high  humidity  incubation. 

Examples  1-3  below  relate  to  the  preparation  of  representative  dyes  of  the  invention.  Variations  on  the 
orocedures  described  to  obtain  other  dyes  of  this  invention,  such  as  those  of  the  examples  and  Table  I  and 
II  below  are  within  the  skill  of  the  practicing  synthetic  chemist.  Procedures  for  making  such  dyes  are 
described  in  "The  Cyanine  Dyes  and  Related  Compounds",  Frances  Hamer,  Interscience  Publishers,  1984. 

Abbreviations  used  in  the  examples  are:  NMR  =  nuclear  magnetic  resonance,  IR  =  infrared,  HCI  = 
Hydrochloric  acid,  EtOH  =  ethanol,  MeOH  =  methanol,  Et20  =  ethyl  ether,  DMF  =  dimethylformamide, 
DMSO  =  dimethylsuifoxide,  NaOH  =  sodium  hydroxide  and  mp  =  melting  point. 

cXAIVH-'Lh  I  

Preparation  of  Dye  6,  Table  I 

Step  1  Preparation  of  Intermediate  :  1  -(3,5-Dicarboxyphenyl  -3-methyl)-2-pyrazolin-5-one 

A  solution  of  sodium  nitrite  (35.8  g,  0.52  mol)  in  water  (75  ml)  was  added  to  a  slurry  of  5- 
aminoisophthalic  acid  (90.6  g,  0.50  mol)  in  4.8  molar  HCI  (500  ml)  at  0°C  over  15  minutes  with  stirring. 
Stirring  was  continued  for  one  hour  at  0-5  °C  and  the  slurry  was  then  added  to  a  solution  of  sodium  sulfite 
(270  g,  2.2  mol)  in  water  (1.21)  all  at  one  time,  with  stirring,  at  2°C.  The  resulting  homogeneous  solution  was 
heated  at  50-60°C  for  45  minutes.  Concentrated  HCI  (60  ml)  was  added  and  the  reaction  mixture  was 

I 
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heated  further  at  90  °C  for  one  hour.  After  cooling  to  room  temperature,  another  portion  of  concentrated  HCI 
(500  ml)  was  added.  The  solid  was  isolated  by  filtration  and  washed  on  a  funnel  with  acidified  water,  EtOH 
and  lignoin  in  succession.  The  off-white  solid  was  dissolved  in  a  solution  of  NaOH  (76  g,  1.85  mol  in  600  ml 
water).  This  solution  was  subsequently  acidified  with  glacial  acetic  acid  (166  ml,  3.0  mol)  to  yield  a  thick 

5  slurry.  This  was"  isolated  by  filtration,  washed  on  the  funnel  with  water,  EtOH,  and  lignoin  in  succession,  and 
thoroughly  dried  in  a  vacuum  oven  at  80°C,  and  10  mm  Hg.  The  mp  was  above  300°C.  The  NMR  and  IR 
spectra  were  consistent  with  the  structure  for  5-hydrazino-1  ,3-benzenedicarboxylic  acid.  The  product  gave  a 
positive  test  for  hydrazine  with  Tollens'  reagent. 

A  slurry  composed  of  the  product  5-hydrazino-1  ,3-benzenedicarboxylic  acid  (64.7  g,  0.33  mol), 
10  ethylacetoacetate  (50.7  g,  0.39  mol)  and  glacial  acetic  acid  (250  ml)  was  stirred  and  refluxed  for  22  hours. 

The  mixture  was  cooled  to  room  temperature  and  the  product  that  had  precipitated  was  isolated  by  filtration, 
washed  with  water,  EtOH,  Et20,  and  lignoin  in  succession  and  thoroughly  dried  in  a  vacuum  oven  at  80°C 
and  10  mm  Hg.  The  mp  of  the  solid  was  above  310°C.  The  NMR  and  IR  spectra  were  consistent  with  the 
assigned  'structure.  The  product  gave  a  negative  test  with  Tollens'  reagent.  The  C,H,  and  N  elemental 

15  analyses  were  in  agreement  with  those  calculated  for  the  empirical  formula. 

Step  2  Preparation  of  1-(3,5-Dicarboxyphenyl)-4-(4-dimethylaminobenzylidene)-3-methyl-2-pyrazolin-5-one  - 
(Dye  6,  Table  I) 

20 
A  slurry  composed  of  1-(3,5-dicarboxyphenyl)-3-methyl-2-pyrazoline-5-one  (44.6  grams,  0.17  mol),  4- 

dimethylamino-benzaldehyde  (26.9  grams,  0.18  mol)  and  EtOH  (500  ml_)  was  heated  at  reflux  for  three 
hours.  The  reaction  mixture  was  chilled  in  ice  and  the  resulting  crude  orange  product  was  isolated  by 
filtration  and  washed  with  EtOH  (200  mL).  The  product  was  purified  by  three  repetitive  slurries  of  the  solid 

25  in  acetone  (1.4  I)  at  reflux  and  filtering  to  recover  the  dye.  The  mp  of  the  product  was  above  310°C.  The 
NMR  and  IR  spectra  were  consistent  with  the  structure  assigned.  The  C,  H,  and  N  elemental  analyses  were 
in  agreement  with  those  calculated  for  the  empirical  formula. 

30  EXAMPLE  2 

Preparation  of  Dye  1_,  Table  I  (1-(4-Carboxyphenyl)-4-(4-dimethylaminobenzylidene)-3-methyi-2-pyrazolin-5- 
one 

35  A  slurry  composed  of  1-(4-carboxyphenyl)-3-methyl-2-pyrazolin-5-one  (21.8  g,  0.10  mol),  4- 
dimethylamino-benzaldehyde  (14.9  g,  0.10  mol)  and  EtOH  (250  ml)  was  heated  at  reflux  for  two  hours.  The 
reaction  mixture  was  cooled  to  room  temperature,  resulting  in  a  crude  orange  product  which  was  isolated 
by  filtration.  The  product  was  then  washed  with  ether  and  dried.  The  product  was  purified  further  by  making 
a  slurry  of  the  solid  in  EtOH  (700  ml)  at  refluxing  temperature  and  filtering  the  slurry  to  recover  the  dye.  The 

40  treatment  was  repeated.  The  mp  of  the  product  was  above  31  0°C.  The  NMR  and  IR  spectra  were 
consistent  with  the  structure  assigned.  The  C,  H,  and  N  elemental  analyses  were  in  agreement  with  those 
calculated  for  the  empirical  formula. 

45  EXAMPLE  3 

Preparation  of  Dye  11,  Table  I  1-(4-Carboxyphenyl)-4-(4-dimethylamino-cinnamyfidene)-3-methyl-2- 
pyrazolin-5-one 

so  1-(4-Carboxyphenyi)-3-methyl-2-pyrazolin-5-one  (2.18  g  0.010  mol),  4-dimethylaminocinnamaldehyde 
(1.75  g,  0.010  mol)  and  glacial  acetic  acid  (10  ml)  were  mixed  together  to  form  a  slurry.  It  was  heated  to 
reflux  with  stirring,  held  at  reflux  for  five  minutes  and  then  cooled  to  room  temperature.  EtOH  (20  ml)  was  » 
added  to  the  reaction  mixture,  which  was  heated  again  to  reflux,  held  there  for  five  minutes,  and  cooled  to 
room  temperature.  The  product  was  isolated  by  filtration,  washed  in  succession  with  ethanol  and  lignoin, 

55  and  dried.  The  reaction  was  repeated  twice  on  the  same  scale  and  the  products  obtained  were  all 
combined.  They  were  treated  further  by  first  slurrying  in  refluxing  EtOH  (150  ml),  isolating  the  solid  by 
filtration  while  hot,  and  then  slurrying  in  refluxing  MeOH  (200  ml)  and  isolating  it  again,  while  hot,  by 
filtration.  The  mp  was  282-284°C.  The  NMR  and  IR  spectra  were  consistent  for  the  structure  assigned.  The 

4 



-.^  ^1=,,,,0,,ia,  a,,aiy3C3  WBIB  m  Uyreement  witn  tnose  calculated  for  the  empirical  formula  of  the 
dye. 

The  dyes  prepared  in  Examples  1-3  and  other  dyes  of  the  invention  prepared  with  similar  properties  are listed  m  Tables  I  and  II  along  with  their  absorption  maxima  (in  methanol  solution  with  a  stabilizing  amount  of 5  tnethylamme)  and  extinction  coefficients. 

.IHOLC  1 

( H O O C ) x ^   L c (   .  n  /   V  

1-Ph  e - m a x  
_1  _2  ?  a.  S u b s t n .   x  /Umax  , , „ - 4 .  R  <  R  R  R  P o s i t i o n   n  (nm)  <10  ) 

o  —  
1  CH3  H  CH3  1 4   0  466  3 . 7 3  

2  C2H5  H  CH3  1 4   0  471  4 - ? 5  

5  3  n_C4H9  H  CH3  *  4  0  475  4 . 5 0  

4  CH3  H  COOC2H5  1 4   0  508  5 . 2 0  

5  i - C 3 H 7 O C ^ H 2   CH3  CH3  1 4   0  430  3 . 3 4  

6  CH3  H  CH3  2  3 ,5   0  457  3 . 7 8  

7  C2H5  H  CH3  2  3 ,5   0  475  4 . 5 5  

8  n_C4H9  H  CH3  2  3 ,5   0  477  4 . 9 2  

9  i - C 3 H 7 0 C ^ H 2   H  CH3  2  3 ,5   0  420  3 . 6 2  

,  10  i - C 3 H 7 0 C C H 2   CH3  CHs  2  3 ,5   0  434  3 . 2 5  

11  CH3  .  
H  CH3  1  4  1  516  4 . 6 2  

12  i - C 3 H 7 O C   CH2  H  CH3  1 4   0  420  3 . 9 4  

<j 
13  CH3  H  C  CH3  1  4  0  573  5 . 5 6  

14  CH3  H  COOEt  1 4   1  576  5 . 7 6  

15  CH3  H  CH3  2  3 ,5   1  506  3 . 9 0  

16  CH3  H  COOEt  1  4  0  502  4 . 8 3  
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TABLE  I  -  C o n t ' d  

If  CH3  H  COOEt  2  3 ,5   1  560  5 . 2 5  

18  C  H  H  COOEt  1  4  0  512  6 . 2 2  

19  CH3  H  CF3  1  4  0  507  4 . 5 8  

20  CH3  H  Ph  1  4  0  477  4 . 5 4  

21  CH3  H  C  CH3  1  4  0  506  5 . 3 6  

T a b l e   I I  

u y e  
22  

23 

R 
*  —  •  

3 
R -  

H 

H 

4 
£ -  

CH3 
CH 

K B 4   • = <   ) •  

1 -Ph   S u b s t n   A.-max 
4 

R.  x  P o s i t i o n   (  nm) 

CH3  1  4  5 0 0  

CH  2  3 , 5   5 0 2  

e—  max  
- 4  

( 1 0 — )  

5  .  82  

5  .  4 7  

ine  aoove  ayes  in  lables  l  and  II  may  also  have  sulfonamido  substituents  instead  of  the  carboxyl 
substitutents,  such  as: 

\  
•  

) - S 0 2 N H - . ( #   C H 2 C 0 2 C H ( C H 3 ) 2  

KJ=%ch  C H 2 C 0 2 C H ( C H 3 ) 2  

\  

) 

« 

V  
/   >\  /- 

: h 2 c o 2 c h ( c h 3 ) 2  

: h 2 c o 2 c h ( c h 3 ) 2  

50  ine  ayes  or  aiis  invention  are  useful  in.  for  example,  black  and  white,  single  color,  multicolor,  or 
duplitized®  X-ray  photographic  elements.  They  can  be  present  in  any  layer  of  the  element  where  it  is 
desirable  to  include  a  filter  dye,  for  example,  in  the  silver  haiide  emulsion  layer  or  a  separate  filter  layer 
The  dyes  of  the  invention  can  be  utilized  m  any  amount  that  is  useful  to  filter  or  absorb  light,  but  it  is 
particularly  advantageous  to  utilize  them  in  an  amount  and  in  a  location  so  that  they  wiil  be  solubihzed  and 

;5  washed  out  during  processing.  In  situations  where  it  is  desirable  to  absorb  only  a  small  amount  of  light,  only 
a  small  amount  of  dye  is  needed.  In  situations  where  it  is  desirable  to  absorb  a  larger  amount  of  light,  larger 
amounts  of  dye  can  be  used,  as  long  as  the  stain  level  remains  at  a  level  that  is  acceptable  for  that 
particular  photographic  element.  The  dye  is  preferably  present  m  the  eiemert  of  the  invention  >n  an  amount 
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of  from  1  to  1000  mg/ft2. 
The  dyes  of  the  invention  are  preferably  in  the  form  of  a  solid  particle  microcrystalline  dispersion  for 

incorporation  into  a  layer  such  as  a  hydrophilic  colloid  layer  coated  on  a  photographic  element.  The 
microcrystalline  dispersion  can  be  formed  by  precipitating  the  dye  in  the  form  of  a  dispersion  and/or  by 

5  well-known  milling  techniques,  e.g.,  ball-milling,  sand-milling,  or  colloid-milling  the  dye  in  the  presence  of  a 
dispersing  agent.  The  dye  particles  in  the  dispersion  preferably  have  a  mean  diameter  of  less  than  10  urn 
and  more  preferably  of  less  than  1  urn.  The  dye  particles  can  be  conveniently  prepared  in  sizes  ranging 
down  to  0.01  urn  or  less. 

Multicolor  elements  contain  dye  image-forming  units  sensitive  to  each  of  the  three  primary  regions  of 
w  the  spectrum.  Each  unit  can  be  comprised  of  a  single  emulsion  layer  or  of  multiple  emulsion  layers 

sensitive  to  a  given  region  of  the  spectrum.  The  layers  of  the  element,  including  the  layers  of  the  image- 
forming  units,  can  be  arranged  in  various  orders  as  known  in  the  art.  In  an  alternative  format,  the  emulsions 
sensitive  to  each  of  the  three  primary  regions  of  the  spectrum  can  be  disposed  as  a  single  segmented 
layer,  e.g.,  as  by  the  use  of  micro-vessels  as  described  in  U.S.  Patent  4,362,806. 

75  A  typical  multicolor  photographic  element  would  comprise  a  support  bearing  a  cyan  dye  image-forming 
unit  comprised  of  at  least  one  red-sensitive  silver  halide  emulsion  layer  having  associated  therewith  at  least 
one  cyan  dye-forming  coupler,  a  magenta  dye  image-forming  unit  comprising  at  least  one  green-sensitive 
silver  halide  emulsion  layer  having  associated  therewith  at  least  one  magenta  dye-forming  coupler  and  a 
yellow  dye  image-forming  unit  comprising  at  least  one  blue-sensitive  silver  halide  emulsion  layer  having 

20  associated  therewith  at  least  one  yellow  dye-forming  coupler.  The  element  can  contain  additional  layers, 
other  filter  layers,  interlayers,  overcoat  layers,  subbing  layers,  and  the  like. 

In  the  following  discussion  of  suitable  materials  for  use  in  the  emulsions  and  elements  of  this  invention, 
reference  will  be  made  to  Research  Disclosure,  December  1978,  Item  17643,  published  by  Kenneth  Mason 
Publications,  Ltd.,  The  Old  Harbourmaster's,  8  North  Street,  Emswocth,  Hampshire  PO10  7DD,  ENGLAND, 

25  the  disclosures  of  which  are  incorporated  herein  by  reference.  This  publication  will  be  identified  hereafter  by 
the  term  "Research  Disclosure". 

The  silver  halide  emulsions  employed  can  be  either  negative-working  or  positive-working.  Suitable 
emulsions  and  their  preparation  are  described  in  Research  Disclosure  Sections  I  and  II  and  the  publi  cations 
cited  therein.  Suitable  vehicles  for  the  emulsion  layers  and  other  layers  are  described  in  Research 

30  Disclosure  Section  IX  and  the  publications  cited  therein. 
In  addition  to  the  couplers  the  elements  can  include  additional  couplers  as  described  in  Research 

Disclosure  Section  VII,  paragraphs  D,  E,  F  and  G  and  the  publications  cited  therein.  These  couplers  can  be 
incorporated  in  the  elements  and  emulsions  as  described  in  Research  Disclosure  Section  VII,  paragraph  C 
and  the  publications  cited  therein. 

35  The  photographic  elements  or  individual  layers  thereof,  can  contain  brighteners  (see  Research  Disclo- 
sure  Section  V),  antifoggants  and  stabilizers  (see  Research  Disclosure  Section  VI),  antistain  agents  and 
image  dye  stabilizer  (see  Research  Disclosure  Section  VII,  paragraphs  I  and  J),  light  absorbing  and 
scattering  materials  (see  Research  Disclosure  Section  VIII),  hardeners  (see  Research  Disclosure  Section 
XI),  plasticizers  and  lubricants  (see  Research  Disclosure  Section  XII),  antistatic  agents  (see  Research 

40  Disclosure  Section  XIII),  matting  agents  (see  Research  Disclosure  Section  XVI)  and  development  modifiers 
(see  Research  Disclosure  Section  XXI). 

The  photographic  elements  can  be  coated  on  a  variety  of  supports  as  described  in  Research  Disclosure 
Section  XVII  and  the  references  described  therein. 

Photographic  elements  can  be  exposed  to  actinic  radiation,  typically  in  the  visible  region  of  the 
45  spectrum,  to  form  a  latent  image  as  described  in  Research  Disclosure  Section  XVIII  and  then  processed  to 

form  a  visible  dye  image  as  described  in  Research  Disclosure  Section  XIX.  Processing  to  form  a  visible  dye 
image  includes  the  step  of  contacting  the  element  with  a  color  developing  agent  to  reduce  developable 
silver  halide  and  oxidize  the  color  developing  agent.  Oxidized  color  developing  agent  in  tunvreacts  with  the 
coupler  to  yield  a  dye. 

so  The  following  examples  illustrate  the  use  of  the  dyes  of  the  invention  in  filter  layers  of  photographic 
elements. 

EXAMPLES  4-23 
55 

7 



0  274  723 

7<J 

45 

SO 

Procedure  for  Preparation  of  the  Microcrystalline  Dye  Dispersions 

The  dyes  were  subjected  to  ball-milling  according  to  the  following  procedure.  Water  (21.7  ml)  and  a 
6.7%  solution  of  Triton  X-200®  sufactant  (TX-200©)  (2.65  g)  (available  from  Rohm  &  Haas)  were  placed  in  a 
60  ml  screw-capped  bottle.  A  1.00  g  sample  of  dye  was  added  to  this  solution.  Zirconium  oxide  (ZrO) 
beads  (40  ml)  (2mm  diameter)  were  added  and  the  container  with  the  cap  tightly  secured  was  placed  in  a 
mill  and  the  contents  were  milled  for  four  days.  The  container  was  removed  and  the  contents  added  to  a 
12.5%  aqueous  gelatin  (8.0  g).  The  new  mixture  was  placed  on  a  roller  mill  for  10  minutes  to  reduce 
foaming  and  the  resulting  mixture  was  then  filtered  to  remove  the  ZrO  beads. 

Coating  Procedure 

A  spreading  agent,  surfactant  10G®,  and  a  hardener  (bis(vinyl-sulfonylmethyl)ether)  were  added  to  the 
rs  dye-gelatin  melt  prepared  as  described  in  the  preparation  of  the  microcrystalline  dye  dispersions.  A  melt 

prepared  from  the  latter  mixture  was  then  coated  on  polyethylene  terephthalate  support  to  achieve  a  dye 
coverage  of  0.32  g,m2,  gelatin  coverage  of  1.60  g/m2,  a  spreading  agent  level  of  0.096  g,m2  and  a  hardener 
level  of  0.016  g/m2.  Spectral  data  were  obtained  from  an  analysis  of  the  coatings  on  a  spectrophotometer 
interfaced  with  a  computer.  A  summary  of  the  data  obtained  is  in  Table  III  where  the  dye  numbers 

20  correspond  to  those  of  Tables  I  and  II.  All  absorption  maxima  and  half  band  width  (HBW)  data  are 
expressed  in  nanometers  (nm).  Three  sets  of  absorption  data  are  presented:  X-max  and  HBW  of  the  coating 
containing  the  ball-milled  dispersion  of  the  dye,  X-max  and  HBW  of  the  same  coating  at  pH  10,  the  pH  at 
which  the  merostyryl  chromophore  is  fully  ionized,  and  X-max  and  HBW  of  the  dye  in  methanol  solution. 

In  addition  to  the  data  in  Table  III,  absorption  spectra  of  the  coatings  for  dyes  1,  2,  3,  6,  10  and  11  were 
25  made.  Comparison  of  the  curves  of  coatings  containing  microcrystalline  dispersion  of  a  particular  dye  with 

the  same  dye  in  a  coating  at  pH  10  showed  the  microcrystalline  dispersion  absorbance  maximum  was 
shifted  compared  to  the  solution  spectra.  This  provides  an  unexpected  advantage  for  use  as  a  filter  dye. 

Referring  to  Table  III,  it  is  clear  that  the  absorption  spectra  of  the  coatings  containing  the  microcrystal- 
line  dye  dispersion  are  broader  than  for  the  same  dyes  in  solution  or  in  coatings  at  pH  10.  Thus, 

30  microcrystalline  dispersions  of  the  dyes  of  the  invention  are  suitable  for  filter  applications  where  broad 
visible  light  filtration  is  required.  This  broad  absorption  also  serves  to  reduce  the  number  of  dyes  needed 
for  a  particular  filter  application. 

35 

55 
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l a o i e   i l l  
5 

M i c r o c r y s t a l l i n e   C o a t i n g  

I a u i e   ^ o a r i n q   (PH  10)  S o l u t i o n  

,a  ®y~e  /Umax  HBW  /Umax  HBW  /Umax  HBW 

1  444  145  441  135  466  9 0  
2  493  173  453  112  471  8 4  

5  3  507  133  459  122  475  7 0  
4  499  195  489  100  508  67  
5  461  150  421  110  430  91 

10  6  551  125  437  1  10  457  91 
7  494  130  467  101  475  75  
8  488  127  467  104  477  78 

s  9  470  183  423  89  420  86 
10  486  137  427  99  434  98 
11  480  210  462  139  516  1 3 0  
12  428  151  -  _  420  86 
13  488  21  1  _  _  573  1 1 6  
16  501  192  -  502  71 
18  506  98  -  512  6 4  

5  19  491  176  -  _  507  6 4  
20  493  161  -  _  4 7 7 .   9 0  
21  437  91  -  506  6 4  

,  22  477  124  482  108  500  7 0  
23  505  129  492  89  502  66  

>  Dye  Immobilization  in  Coating  and  Removal  During  Processing 

The  coated  microcrystalline  dye  dispersions  prepared  as  described  in  the  previous  examples  were evaluated  for  dye  mobility.  Samples  of  the  coatings  were  given  a  five  minute  distilled  water  wash  The results  for  four  of  the  dyes.  1.  2.  3  and  5.  are  shown  in  Table  IV.  The  coatings  were  also  evaluated  for  post 
processing  stain  following  processing  m  the  Kodak  Prostar®  processor  used  commercially  to  process microfilm,  subjecting  the  elements  to  a  development  step  at  a  pH  of  11.4  for  30  seconds.  These  results  are also  included  in  Table  IV 



l a o i e   i u  

O p t i c a l   D e n s i t y  
5 

A f t e r   A f t e r  

Dye  B e f o r e   H  ^0  Wash  P r n s t a r  
1  2 . 2 5 5   2 . 2 9 2   0 . 0 0 7   ,  

0  2  1 . 7 8 2   1 . 7 9 5   0 . 0 1 0  
3  1 . 4 4 0   1 . 4 5 1   0 . 0 0 7   , 

• 5   1  .  403  1  .383   0 . 0 1 3  
@* 

s  24  1 . 4 3   0 . 0 1   0 . 0 1  

-* 
Dye  24  i s   a  c o m p a r i s o n   dye  of  t h e   s t r u c t u r e :  

SO  H—  (   ) —   N - c (   ,  .  CH. 3  N - = . /   > = C H - . f   W   ' > = C H - <   > - <   3 

= <   NCH3 
CH3 

25  w n i c n   e x n i o i t e d   a  A.-max  of  450  nm  and  a  b a n d w i d t h  
of  117  nm  b e f o r e   any  w a s h i n g   or  p r o c e s s i n g .  

Table  IV  shows  that  no  dye  density  was  lost  by  the  dyes  dispersed  and  coated  as  described  in  the 
previous  examples  due  to  the  distilled  water  wash.  This  shows  that  there  was  no  dye  wandering  from  layer 

30  to  layer.  The  comparison  dye,  on  the  other  hand,  exhibited  severe  washout,  indicating  a  high  degree  of  dye 
wandering. 

Table  IV  also  demonstrates  dramatically  the  complete  removal  of  the  microcrystalline  dispersion  dyes 
on  Prostar®  processing  at  room  temperature.  No  residual  stain  is  left.  The  same  results  were  observed 
when  the  coatings  were  processed  with  Kodak  X-Omat®  processing,  which  is  used  commercially  to  process is  x-ray  film,  subjecting  the  elements  to  a  development  step  at  a  pH  of  10.3  for  30  seconds.  This  is  an 
improvement  over  other  known  latex  imbibed  yellow  filter  dyes  which  are  incompletely  removed  by  these 
processing  conditions. 

For  Examples  28  and  29,  microcrystalline  dispersions  of  dyes  of  the  formula 

_  '  t.  \  /  
<   ) - S O   N H - (   ) - f f - <   > ~ %   CH  CO  C H ( C H 3 ) 2  •=•   •= •   J  % = C H - . ^   % - | \ T   1 1   3 2  

^ \   X C H 2 C 0 2 C H ( C H 3 ) 2  

*ere  coated  as  with  Examples  24-27,  and  subjected  to  a  5-minute  distilled  water  wash  and  processed  with Codak  E-6®  processing,  as  described  in  British  Journal  of  Photography  Annual.  1977.  pp.  194-97  The esults  are  presented  m  Table  V. 
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f a b l e   U 

O p t i c a l   D e n s i t y  

A f t e r   A f t e r  
® u  r\  I.I  U  r-  /- L^e  k  B e f o r e   H20  Wash  E - 6 ~  

25  H  1 . 0 4   ~  1 .26   0 . 0 1  

26  CH3  1 . 7 2   1 . 6 6   0 . 0 1  
24  1 .43   0 . 0 1   0 . 0 1  

uy°  'd  "au  a  A-meix  ui  tta  nm  ana  a  oanawiatn  or  i^l  nm  before  washing  or  processing.  Dye  26  had 
a  \-max  of  453  nm  and  a  bandwidth  of  97  nm  before  washing  or  processing.  The  results  in  Table  V  indicate 
that  the  photographic  compositions  of  the  invention  containing  Dyes  25  and  26  do  not  wander  during  the 
/vater  wash,  but  decolorize  completely  after  photographic  processing.  The  comparison  Dye  24,  however, 
washes  out  during  the  water  wash,  indicating  severe  wandering. 

Example  30 

Evaluation  of  Dyes  of  the  Invention  in  Antihalation  Layers  in  Combination  With  Other  Dyes 

The  utility  of  microcrystalline  dyes  of  this  invention,  in  combination  of  other  dyes,  is  illustrated  with 
lyes  1  and  5  of  Table  I.  The  dispersions  were  prepared  as  in  examples  5-19.  These  dispersions  were  each 
:oated.  as  a  component  of  an  antihalation  layer  in  a  multilayer  format,  along  with  a  cyan  filter  dye,  bis[l-(4- 
:arboxyphenyl)-3-methyl-2-pyrazolin-5-one-(4)]pentamethineoxonol.  The  coatings,  1  to  4  in  Table  VI.  were 
ivaluated  for  dye  stain  after  processing.  The  emulsion  layer  was  a  chemically  and  spectrally  sensitized  0.25 
nicron  cubic  silver  bromoiodide  (3%  iodide)  emulsion  layer  coated  to  achieve  silver  coverage  of  1.45  g,m2 ind  gelatin  coverage  of  1.56  g,m2.  The  gelatin  coverage  in  the  antihalation  layer  was  1.88  g.m2.  The  levels 
)f  dyes  1  and  5  and  of  the  cyan  dye  are  indicated  in  Table  VI.  The  gelatin  coverage  in  the  overcoat  layer 
vas  1.56  g/m2.  The  coatings  were  exposed  to  a  tungsten  light  source  in  a  sensitometer,  developed,  fixed 
ind  washed  in  the  Kodak  Prostar®  process  and  dried. 

T a b l e   UI  

L e u e l   C y a n  
: o a t i n q   No.  Due  ajfm  *  l a n a ]  

1  1  0 . 1 1   0 . 1 1  
2  1  0 . 1 6   0.  16 
3  5  0 . 1 1   0 . 1 1  
4  5  0.  16  '  0.  16 

uumniys  uunusming  microcrystalline  dispersions  of  dyes  1  and  5  and  the  cyan  filter  dye.  at  the 
ivels  shown  in  Table  I.  exhibited  no  residual  dye  stain  and  provided  significantly  high  light  absorption. 
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Wldlf  1  lit 

i.  n  uye  iicjviiiy  ine  lurmuia: 

—  v  J  m 

1  yR  Dl  

m  \   /   ' \   2 
V  

vvi  ici  OH  1 
A  represents  a  substituted  or  unsubstituted  acidic  nucleus  having  a  carboxyphenyl  or  sulfonamidophenyl 
substituent  selected  from  the  group  consisting  of  2-pryazolin-5-ones  free  of  any  substituent  bonded  thereto 

15  through  a  carboxyl  group,  rhodanines,  hydantoins,  2-thiohydantoins,  4-thiohydantoins.  2,4'-oxazolidindiones, 
2-thio-2,4-oxazolidindiones,  isoxazolinones.  barbiturics,  2-thiobarbituncs.  and  mdandiones, 
R  represents  hydrogen,  substituted  or  unsubstituted  alkyl  of  1  to  4  carbon  atoms,  or  benzyl, 
R'  and  R2  each  independently  represents  substituted  or  unsubstituted  alkyl  or  aryl,  or  taken  together  with 
Ra.  R6,  N,  and  the  carbon  atoms  to  which  they  are  attached,  represent  the  atoms  needed  to  complete  a 

20  julolydyl  ring, 
R3  represents  H,  or  substituted  or  unsubstituted  alkyl  or  aryl, 
R°  and  R5  each  independently  represents  H,  or  R5  taken  together  with  R\  or  R5  taken  together  with  R2, 
represent  the  atoms  necessary  to  complete  a  carbocyclic  ring,  and 
m  is  0  or  1  . 

=5  2.  'A  dye  according  to  claim  1  that  is  a  merostyryl  arylidene  dye  having  the  formula: 

R 

n  p  R  p6  
/   ; » - i y - c :   I  / • t V   ^ r  

W   ) c = C - e C H = C H ^ - <   T  > - <   
7 

>:/  ; —   w-cr  i  / • t V   ^  

VVI  JC?t  CH  I 
R  represents  hydrogen,  substituted  or  unsubstituted  alkyl  of  1  to  4  carbon  atoms,  or  benzyl, 
R'  and  R2  each  independently  represents  substituted  or  unsubstituted  alkyl  or  aryl,  or  taken  together  with 
R'.  Ra.  N.  and  the  carbon  atoms  to  which  they  are  attached,  represent  the  atoms  needed  to  complete  a 0  julolydyl  ring, 
R3  and  R7  each  independently  represents  H,  substituted  or  unsubstituted  alkyl.  aryl,  alkoxy.  hydrogen,  or 
acetamido, 
R4  represents  substituted  or  unsubstituted  alkyl.  alkoxycarbonyl,  aryl,  acyl,  or  amido, 
R'  and  R5  each  independently  represents  H.  or  R5  taken  together  with  R\  or  R5  taken  together  with  R-. 5  represent  the  atoms  necessary  to  complete  a  carbocyclic  ring, 
Ra  is  C02H  or  NHSOjR3  wherein  R5  is  substituted  or  unsubstituted  aikyl  or  aryl. 
x  is  1  or  2,  and 
n  is  0  or  1. 

3.  A  dye  according  to  claim  2  wherein  R-  and  R2,  each  independently  reoresents  CH,  C-H-  n-C-H-  o--  & 

i-C:H  0  C  CCH3, 
R3  represents  H,  CH:.  or  OH.  ^ R4  represents  CH-,  C00C2H5,  or  COOH. 
R5.  R5  and  R'  each  represent  H,  or 

'  R5.  R5.  R'  and  R2.  together  with  the 
atoms  to  which  they  are  attached,  form  a  julolydyl  ring. 

4.  A  dye  according  to  claims  1  or  2  selected  :rom  those  of  Taoles  I  and  II  as  follows: 



'  P u l e   1 

< c > T S  

\  11  vuu  y  A 
'  r V  

e—  max 
- 1 . 2   3  /i  S u b s t n .   x  X-max  , , , . - 4 ,  

^   R  ,  R  R  _R  P o s i t i o n   n  fnm)  <lc  > 

1  CH3  H  CH3  1 4   0  466  3 . 7 3  

2  C2H5  H  CH3  1 4   0  471  4 . 7 5  

3  n-C4H9  H  CH3  1 4   0  475  4 . 5 0  

4  CH3  H  C00C2H5  1 4   0  508  5 . 2 0  

5  * -C3H7OC^H2  CH3  CH3  1 4   0  430  3 . 3 4  

6  CH3  H  CH3  2  3 ,5   0  457  3 . 7 8  

7  C2H5  H  CH3  2  3 ,5   0  475  4 . 5 5  

8  n~C4H9  H  CH3  2  3 ,5   0  477  4 . 9 2  

9  i - C 3 H ? O C ^ H 2   H>  CH3  2  3 ,5   0  420  3 . 6 2  

0  i - C 3 H ? O C ^ H 2   CH3  CH3  2  3 ,5   0  434  3 . 2 5  

1  CH3  H  CH3  1 4   1  516  4 . 6 2  

•  f? 
2  i - C 3 H 7 0 C   CH2  H  CH3  1 4   0  420  3 . 9 4  

3  CH3  H  C  CH3  1  4  0  573  5 . 5 6  

4  CH3  H  COOEt  1 4   1  576  5 . 7 6  

5  CH3  H  CH3  2  3 ,5   1  506  3 . 9 0  

6  CH3  H  COOEt  1 4   0  502  4 . 8 3  

7  CH3  H  COOEt  2  3 ,5   1  560  5 . 2 5  

8  C2H5  H  C00Et   1 4   0  512  6 . 2 2  

9  CH3  H'  CF3  1  4  0  507  4 . 5 8  
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t a b l e   I  C o n t ' d  

z  j.  o n .  

n  Pn 1  4  0  477  4 . 5 4  

n  u  on^  i  4  5 0 6  5 . 3 6  

I  a b l e   I I  

i  /   \  

(.  nuuu  ;  x 
L > - - <   > - <  

22  

23 

H 

H 

4  

CH 
13 

1-Ph   S u b s t n   A.-max 

x  P o s i t i o n   (  nm) 
1  4  5 0 0  
2  3 , 5   5 0 2  

e—  max  
- 4  

( 1 0 — )  

5  .  82  

5 . 4 7  

*  "  uyc  a^uiumy  iu  uaims  i  -f  seiectea  rrom  tne  ayes  numbered  1,  2,  3.  4.  5.  6.  10  and  12  of  Table  I. 
M  6.  A  photographic  element  comprising  a  support  and  a  radiation-sensitive  silver  halide  layer  character- 

ized  by  a  layer  comprising  a  dye  having  the  formula: 

R3 
R  

I  R5  1 

A = C - e C H = C H t = - <   '  ) — <   , 
• = v   «  R 

R 

A  represents  a  substituted  or  unsubstituted  acidic  nucleus  having  a  carboxyphenyl  or  sulfonamidophenyl 
substituent  selected  from  the  group  consisting  of  2-pryazoiin-5-ones  free  of  any  substituent  bonded  thereto 

.through  a  carboxyl  group,  rhodanines,  hydantoins,  2-thiohydantoins,  4-thiohydantoins,  2.4-oxazoiidindiones. 
2-thio-2,4-oxazolidindiones,  isoxazolinones.  barbiturics,  2-thiobarbiturics,  and  indandiones. 

;  R  represents  hydrogen,  substituted  or  unsubstituted  alkyl  of  1  to  4  carbon  atoms,  or  benzyl. 
R̂   and  R2  each  independently  represents  substituted  or  unsubstituted  alkyl  or  aryl,  or  taken  together  with 
R'.  Rs.  N,  and  the  carbon  atoms  to  which  they  are  attached,  represent  the  atoms  needed  to  complete  a 
julolydyl  ring, 
R3  represents  H,  or  substituted  or  unsubstituted  alkyl  or  aryl, 

,  R=  and  R°  each  independently  reoresents  H,  or  R5  taken  together  with  R\  or  R5  taken  together  with  R-.  may each  represent  the  atoms  necessary  to  complete  a  carbocyclic  ring,  and 
m  is  0  or  1. 

7.  A  photographic  element  according  to  claim  6  wherein  the  dye  layer  is  'ccated  on  the  opposite  side  of 
the  support  from  the  silver  halide  layer. 

;  8.  A  photographic  element  according  to  claim  6  wherein  the  silver  haiice  layer  is  on  one  sice  of  the 
support,  and  further  comprising  a  second  silver  halide  radiation-sensitive  layer  on  the  other  sice  of  the 
support,  and  wherein  the  dye  layer  ,s  'ccated  between  one  of  the  silver  haiide  layers  and  the  support. 
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a.  m  pnoiograpnic  element  comprising  a  support  and  a  layer  comprising  radiation-sensitive  silver  halide, 
said  layer  characterized  by  a  dye  having  the  formula: 

I  '  sRS  p1 1  ^ * T V /   / R  
:C-fCH=CH-)^—  (  ) —   N(  2  ,  w h e r e i n  

V  

«  represents  a  suDstitutea  or  unsubstituted  acidic  nucleus  having  a  carboxyphenyl  or  sulfonamidophenyl 
substituent  selected  from  the  group  consisting  of  2-pryazolin-5-ones  free  of  any  substituent  bonded  thereto 
through  a  carboxyl  group,  rhodanines,  hydantoins,  2-thiohydantoins,  4-thiohydantoins,  2,4-oxazolidindiones, 
2-thio-2,4-oxazolidindiones,  isoxazolinones,  barbiturics,  2-thiobarbiturics,  and  indandiones, 

75  R  represents  hydrogen,  substituted  or  unsubstituted  alkyl  of  1  to  4  carbon  atoms,  or  benzyl, 
R1  and  R2  each  independently  represents  substituted  or  unsubstituted  alkyl  or  aryl,  or  taken  together  with 
R5,  R6,  N,  and  the  carbon  atoms  to  which  they  are  attached,  represent  the  atoms  needed  to  complete  a 
julolydyl  ring, 
R3  represents  H,  or  substituted  or  unsubstituted  alkyl  or  aryl, 

20  R5  and  R6  each  independently  represents  H,  or  R5  taken  together  with  R\  or  Rs  taken  together  with  R2,  may 
each  represent  the  atoms  necessary  to  complete  a  carbocyclic  ring,  and 
m  is  0  or  1  . 

10.  A  photographic  element  according  to  claims  6-9  wherein  the  dye  is  in  the  form  of  a  microcrystalline 
dispersion. 

25  11.  A  photographic  element  according  to  claims  6-10  wherein  the  dye  is  a  merostyryl  arylidene  dye 
having  the  formula: 

< ^ r   l < c : c ^ c h = c h ^ < . L > ; < ^   - 

R  R 
15 

wherein 
R  represents  hydrogen,  substituted  or  unsubstituted  alkyl  of  1  to  4  carbon  atoms,  or  benzyl, 
R1  and  R2  each  independently  represents  substituted  or  unsubstituted  alkyl  or  aryl,  or  taken  together  with 
R5,  R6,  N,  and  the  carbon  atoms  to  which  they  are  attached,  represent  the  atoms  needed  to  complete  a 

<o  julolydyl  ring, 
R3  and  R'  each  independently  represents  H,  substituted  or  unsubstituted  alkyl,  aryl,  alkoxy,  hydrogen,  or 
acetamido, 
R4  represents  substituted  or  unsubstituted  alkyl,  alkoxycarbonyl,  aryl,  acyl,  or  amido, 
R5  and  R6  each  independently  represents  H,  or  R5  taken  together  with  R\  or  R6  taken  together  with  R2, 

!5  represent  the  atoms  necessary  to  complete  a  carbocyclic  ring, 
R8  is  C02H  or  NHS02R9  wherein  R9  is  substituted  or  unsubstituted  alkyl  or  aryl, 
x  is  1  or  2,  and 
n  is  0  or  1  . 

12.  A  photographic  element  according  claim  11  wherein 
o  R1  and  R2,  each  independently  represents  CH,,  C2H5,  n-C«H„  or 

o 
i-C,H,0  6  CCH2, 
R3  represents  H,  CH3,  or  OH, 
R4  represents  CH3,  C00C2H5,  or  COOH, 

5  R5,  Rs  and  R7  each  represent  H,  or 
Rs,  R6,  R'  and  R2,  together  with  the  atoms  to  which  they  are  attached,  form  a  julolydyl  ring. 

5 
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13.  A  photographic  element  according  to  claims  6-12  wherein  the  layer  containing  said  dye  comprises  a 
mixture  of  bis[1-(4-carboxyphenyl)-3-methyl-2-pyrazolin-5-one-(4)]  pentamethine  oxonol  and  a  dye  selected 
from  the  group  consisting  of: 

• - •   0  
HOOC-* 

»  —  ♦ 
W-C: \  C=CH- - N ( C H 3 ) 2  

CH. 

a n d  

lb 
HOOC- 

\  /  IV—  C; 
) c = C H - (  

/ C H 3  

^ . _ N _ ( i _ C 3 H 7 O C C H 2 ) 2  

CH. 

20 
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