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Description 

The  present  invention  relates  to  dot  enhancing  compositions  for  negative  working  photographic  systems. 
More  particularly,  certain  embodiments  of  the  invention  relate  to  utilisation  of  photographic  elements  contain- 
ing  novel  dot  enhancing  compositions  to  improve  dot  quality  in  letterpress  and  offset  lithography. 

High  contrast  negative-working  silver  halide  photographic  elements,  together  with  film  emulsions  and  ap- 
propriate  developers  are  known  in  the  art  and  are  partiuclarly  useful  in  forming  half  tones  in  letterpress  and 
offset  lithography.  Rather  than  reproducing  tones  by  varying  the  amount  of  ink,  letterpress  and  offset  lithog- 
raphy  conventionally  convert  halftones  into  a  pattern  of  small  and  clearly  defined  dots,  wherein  darker  tones 
are  formed  by  increasing  dot  size  and  lighter  tones  by  decreasing  dot  size. 

It  is  highly  desirable  that  each  dot  display  the  highest  possible  optical  density  and  that  the  dots  be  well 
formed  with  the  fringe  area  around  each  dot  displaying  sharp  contrast  such  that  optical  density  drops  very 
quickly  as  a  function  of  distance  from  the  edge  of  the  dot.  This  characteristic  is  often  referred  to  as  "edge  gra- 
dient".  A  dot  with  high  density  and  good  contrast  is  said  to  be  a  "hard  dot". 

In  addition  to  the  foregoing  characteristics,  it  is  also  important  that  the  edge  of  each  dot  be  sufficiently 
smooth  to  avoid  bridging  with  neighboring  dots  when  lighter  tones  are  being  reproduced.  This  smoothness  may 
be  measured  by  determining  the  percentage  of  darkened  surface  area  on  a  photographic  element  at  which 
bridging  first  occurs.  It  is  desirable  for  dot  smoothness  to  substantially  avoid  bridging  at  less  than  40  percent 
and  more  preferably  45  percent  or  as  close  to  50  percent  as  possible.  Avoidance  of  bridging  near  the  50  percent 
level  requires  a  smooth  and  well-formed  dot.  A  hard  dot  which  also  achieves  high  smoothness  enables  high 
accuracy  tone  reproduction  needed  in  the  industry. 

In  the  prior  art,  various  hydrazines,  particularly  formyl  hydrazines,  have  been  used  as  developing  agents 
in  order  to  enhance  dot  quality.  It  is  believed  that  these  prior  art  compounds  promote  infectious  development 
and  desirably  increase  density  and  contrast.  Formyl  phenyl  hydrazines  and  various  aryl  formyl  hydrazides  have 
been  utilized  as  part  of  the  photographic  film  emulsion  in  hydrophilic  colloid  layers  of  negative  working  pho- 
tographic  materials,  and  it  has  occasionally  been  suggested  that  they  be  used  as  part  of  a  developing  solution. 
Systems  using  these  prior  art  compounds  have  succeeded  in  producing  dots  with  good  density  and  contrast. 
However,  these  dots  do  not  necessarily  display  the  smoothness  necessary  for  highly  accurate  tone  reproduc- 
tion. 

Another  problem  with  prior  art  systems  is  the  undesirable  occurrence  of  "pepper  effect",  which  may  result 
when  silver  is  undesirably  reduced  in  the  absence  of  exposure  of  film  to  light.  Hence,  dark  spots  or  "pepper" 
may  appear  at  unexposed  positions  on  the  film  which  should  not  be  drakened.  In  many  prior  art  systems  this 
effect  may  become  more  pronounced  over  time  as  developing  solutions  are  broken  down  by  contact  with  at- 
mospheric  oxygen.  A  problem  with  prior  art  systems  is  that  high  density  and  good  contrast  have  been  difficult 
to  achieve  while  simultaneously  providing  smooth  edges  and  retarding  pepper  effect. 

It  is  accordingly  an  object  of  the  present  invention  to  provide  novel  high  contrast  developing  agents  that 
can  be  used  in  letterpress  and  offset  lithography  applications  to  give  high  quality,  hard,  well  formed  dots  having 
good  edge  smoothness  with  a  minimum  of  pepper  effect. 

A  novel  dot  enhancing  agent  is  incorporated  in  photographic  products  in  the  invention.  The  products  may 
be  photographic  light  sensitive  materials  or  photographic  developer  compositions.  The  novel  nucleating  agent 
has  the  general  formula: 

wherein  is  an  aromatic  group  and  A  is  a  substituted  or  unsubstituted  aromatic  nucleus,  and  wherein  each 
of  the  two  carboxyl  groups  specifically  depicted  in  said  general  formula  (I)  is  bound  to  a  different  carbon  atom 
of  said  aromatic  nucleus.  In  certain  preferred  embodiments,  a  negative-working  photographic  element  is  pro- 
vided  with  at  least  one  of  the  novel  dot  enhancing  agents  of  the  invention,  preferably  in  one  or  more  hydrophilic 
colloid  layers  of  said  photographic  element. 
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In  other  preferred  embodiments,  an  image-forming  process  is  provided  which  comprises  image-wise  ex- 
posing  to  light  a  photographic  light-sensitive  material  comprising  at  least  one  silver  halide  photographic  emul- 
sion  layer  and  contacting  said  exposed  photographic  material  with  a  developer,  wherein  said  contacting  occurs 
in  the  presence  of  an  effective  amount  of  a  dot  enhancing  agent  of  the  above  general  Formula  (I). 

5  Applicants  have  surprisingly  found  that  when  the  novel  nucleating  agents  disclosed  herein  are  added  to, 
or  substituted  for,  the  hydrazines  utilized  in  the  prior  art,  peppering  is  reduced.  Particular  improvement  over 
prior  art  systems  is  observed  after  the  developing  solution  has  had  extended  contact  with  atmospheric  oxygen, 
a  situation  which  tends  to  greatly  increase  peppering  in  the  prior  art.  Moreover,  dots  formed  in  accordance 
with  the  invention  show  excellent  edge  smoothness  as  evidenced  by  a  substantial  lack  of  bridging  between 

10  dots  at  tones  reproduced  as  high  as  45  percent  dot.  This  is  accomplished  without  decreasing  the  stability  of 
the  film  emulsions  or  of  the  developing  solutions,  and  without  increasing  necessary  exposure  time. 

The  effectiveness  of  the  compositions  of  the  invention  in  enhancing  density,  contrast,  smoothness  and 
overall  dot  quality  is  surprising  and  unexpected  in  view  of  teachings  in  the  relevant  art.  For  instance,  in  Kitchin 
etal.,  "An  Improved  Process  for  Hydrazine-Promoted  Infectious  Development  of  Silver  Halide",  J.  Photog.  Sci., 

15  Vol.  35  (1987),  pp.  162-64,  a  hypothetical  mechanism  is  set  forth  for  the  contrast-promoting  infectious  devel- 
opment  attributed  to  certain  formyl  hydrazine  compounds  of  the  prior  art.  The  proposed  mechanism  involves 
the  oxidation  of  the  hydrazine  to  a  corresponding  diimide  derivative  having  the  structure  R-N=N-CHO.  In  con- 
tradistinction,  the  N,N-diacyl  tertiary  nitrogen  compounds  of  the  invention  would  not  be  expected  to  undergo 
oxidation  to  such  a  diimide  derivative.  Without  intending  to  be  bound  by  theory,  experimental  data  indicates 

20  that  the  mechanism  of  the  N,N-diacyl  compounds  of  the  invention  does  not  involve  a  preliminary  hydrolysis  of 
the  compound  into  a  hydrazine  which  could  then  be  oxidized  to  the  diimine  derivative  suggested  by  Kitchin  et 
al.  The  structure 

25 

30 

55 

I Z - 4   </  V-NHNHCO 

COOH 

,  a  hydrolysis  product  of  a  preferred  dot  enhancing  agent  of  the  invention  and  has  not  proven  to  be  an  effective 
dot  enhancer  or  contrast  promoter  as  would  be  expected  if  the  mechanism  of  the  invention  involved  a  prelim- 
inary  hydrolysis  step. 

Another  art  reference  (Nothnagle,  U.S.  Patent  4,269,929)  suggests  that  electron  withdrawing  hydrazine 
35  substituents  should  be  avoided.  See  Column  4,  line  23  to  Column  5,  line  10.  See  also  Simson,  U.S.  Patent 

4,650,746,  Col.  2,  lines  11-41.  Presumably,  such  electron  withdrawing  substituents  could  retard  oxidation.  De- 
spite  art  references  tending  to  suggest  that  ability  to  undergo  oxidation  is  important  to  contrast  promoting 
agent,  the  compounds  of  the  invention  would  not  be  expected  to  readily  undergo  oxidation.  Yet  they  exhibit 
excellent  and  surprising  effectiveness. 

40  Some  tertiary  diacyl  derivatives  do  not  perform  within  inventive  parameters.  When  the  aromatic  com- 
pounds  of  the  invention  are  replaced  by  non-aromatic  analogs  (on  the  carbonyl  side  of  the  structure)  as  in  struc- 
tures  ll-5and  II-6  infra,  infections  development  was  not  observed  even  at  high  levels  of  nucleator  incorporation. 

In  certain  embodiments  of  the  invention,  the  novel  dot  enhancing  compositions  are  incorporated  into  a  pho- 
tographic  film. 

45  In  especially  preferred  embodiments,  the  compositions  include  a  compound  having  the  following  general 
structure: 

0  

R1NHN. 
50 

R , N H N ^  

0 
( I )  

Preferred  substituents  at  the  position  in  general  Formula  I  above  include  but  are  not  limited  to  mono- 
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cyclic  aryl  groups,  dicyclic  aryl  groups,  heterocyclic  groups,  heteroaryl  groups  and  substituted  analogs  of  the 
foregoing.  Especially  preferred  are  benzene,  naphthalene,  pyridine,  pyrimidine,  imidazole,  pyrazole,  thiazole, 
benzothiazole,  benzimidazole,  indazole,  quinoline,  isoquinoline  and  substituted  analogs  of  the  foregoing. 

Preferred  examples  of  A  in  Formula  I  is  a  substituted  or  unsubstituted  aromatic  nucleus  which  includes 
5  but  is  not  limited  to  monocyclic  aryl  groups,  dicyclic  aryl  groups,  heterocyclic  groups,  heteroaryl  groups  and 

substituted  analogs  of  the  foregoing.  Especially  preferred  are  benzene,  naphthalene,  pyridine,  pyrimidine,  in- 
dazole,  quinoline,  isoquinoline  and  substituted  analogs  of  the  foregoing. 

The  most  preferred  compositions  include  compounds  having  the  following  general  structure: 

15 

R5  ( I I )  
20 

wherein  F̂   is  as  described  above  for  Formula  I,  and  R2  through  R5  include,  but  are  not  limited  to:  substituted 
or  unsubstituted  alkyl,  amino,  acylamino,  alkylamino,  acyl,  amino-acyl,  alkylaminoacyl,  carboalkoxy,  alkoxy, 
hydroxy,  acyloxy,  carboxylic  acid,  phenyl,  hydrogen,  nitro,  halogen,  or  may  be  cyclized  to  form  an  aromatic  or 

25  heteroaromatic  group. 
Preferred  dot  enhancing  compounds  for  use  in  the  dot  enhancing  compositions,  products  and  methods  of 

the  invention  include,  but  are  not  limited  to  Compounds  listed  below. 

HO2 
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I I - 6  

5 

In  accordance  with  the  invention,  one  or  more  dot  enhancing  compositions,  having  an  effective  amount 
w  of  at  least  one  compound  represented  by  Formula  (I)  above,  are  preferably  added  into  a  sulfur  or  sulfur-gold 

sensitized  photographic  emulsion  at  a  concentration  from  about  ICh5  moles  per  mole  of  silver  to  about  1Ch1 
moles  per  mole  of  silver.  About  ICh3  is  especially  preferred.  N-phenylamino-phthalimide  has  proven  to  be  ef- 
fective  and  may  be  synthesized  for  instance  by  the  following  two  reactions  (M.Z.  Barakat,  S.K.  Shehab  and 
M.M.  El-Sadr,  J.  Chem.  Soc,  3299  (1955);  F.M.  Rowe,  J.G.  Gillan  and  AT.  Peters,  J.  Chem.  Soc,  1808  (1935)). 

15 

R e a c t i o n   1 ;  

0  0  

25 

R e a c t i o n   2 ;  
30 

35 

Analogous  reactions  of  hydrazines  with  dicarboxylic  acids  or  phthalic  anhydrides,  wherein  the  hydrazines, 
40  acids,  or  anhydrides  are  first  modified  with  desired  substituents  by  conventional  techniques  may  be  utilized 

to  obtain  other  Formula  (I)  compounds  useful  in  the  dot  enhancing  compositions  of  the  invention.  Alternatively, 
some  substituents  may  be  added  after  reacting  the  acid  or  anhydride  with  the  hydrazine  rather  than  before. 

Preferably,  a  photographic  light  sensitive  material  for  use  in  accordance  with  the  invention  comprises  a 
support  which  has  at  least  one  silver  halide  photographic  emulsion  layer  thereon.  The  support  is  preferably  a 

45  flexible  material  having  a  thickness  of  about  3  to  7  urn.  In  many  applications  the  material  is  substantially  clear, 
although  some  applications  desirably  utilize  a  pigmented  support.  The  support  is  preferably  a  plastic  material 
such  as  a  polyester,  polycellulose  acetate,  polystyrene  or  polyethylene.  These  materials  are  preferably  surface 
modified  to  better  accept  a  surface  coating  of  a  aqueous  gelatinous  material.  It  is  desirable  to  add  an  antiha- 
lation  material  to  the  back  side  of  the  support,  i.e.,  that  side  which  is  not  to  receive  photographic  emulsion. 

so  This  antihalation  layer  retards  curling  of  the  support  which  would  otherwise  be  expected  upon  coating  one  side 
with  an  aqueous  emulsion,  and  acts  to  avoid  actinic  flair. 

The  silver  halide  layer  preferably  comprises  substantially  surface  latent  image  type  monodispersed  silver 
halide  grains  having  an  average  grain  size  of  less  than  about  1  urn  and  preferably  less  than  about  0.7  urn  in 
a  common  photographic  binder.  Appropriate  silver  halides  include  but  are  not  limited  to  silver  chloride,  silver 

55  chlorobromide,  silver  bromide,  silver  iodobromide  and  mixtures  thereof.  One  or  more  compounds  within  the 
scope  of  general  Formula  (I)  are  added  to  the  emulsion.  It  is  preferred  that  the  concentration  of  these  com- 
pounds  in  the  emulsion  be  from  about  10-5  to  about  10-1  mole  per  mole  silver.  The  emulsion  is  desirably  treated 
with  known  additives  such  as  stabilizers  and  the  like,  and  applied  to  a  substantially  uniform  depth  on  the  sub- 
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strate,  preferably  a  depth  between  about  20  and  100  in  wet  thickness  which  dries  to  a  layer  of  about  2  to 
1  0  nm,  preferably  about  5  p.m.  It  is  desirable  to  apply  an  overcoat  to  provide  an  antiabrasion  layer,  said  overcoat 
having  a  hardener.  Hardeners  may  also  be  applied  to  the  emulsion  formulation. 

Dot  enhancing  compositions  of  the  invention  and  products  containing  them  may,  if  desired,  include  infec- 
5  tious  development  promoters  such  as  the  hydrazines  of  the  prior  art.  However,  common  hydrazine  compounds 

such  as  the  aryl  formyl  hydrazines  typical  of  the  prior  art  are  not  necessary.  The  dot  enhancing  compositions 
of  the  invention  are  being  specifically  described  as  part  of  the  photographic  light-sensitive  material,  but  may 
alternatively  be  used  as  part  of  the  developing  solution,  or  in  both  developer  and  photographic  material. 

Preferred  methods  of  utilizing  the  novel  dot  enhancing  compositions  of  the  invention  involve  incorporating 
10  said  dot  enhancing  compositions  into  one  or  more  hydrophilic  colloid  layers  of  a  photographic  element  as  de- 

scribed  above,  image-wise  exposing  said  element  to  light  and  then  developing  said  exposed  photographic  ele- 
ments  in  a  conventional  manner,  normally  by  contacting  the  exposed  element  for  about  30  to  60  seconds  with 
an  appropriate  developing  solution.  Appropriate  developing  solutions  preferably  contain  one  or  more  of  the  fol- 
lowing: 

15  an  effective  amount  of  a  sulfite  preservative  a  contrast-promoting  amount  of  an  amino  compound,  especially 
a  methylamino-substituted  hydroxy  benzene  dihydroxybenzene. 

The  invention  is  further  illustrated  by  the  following  examples  which  are  set  forth  by  way  of  illustration  only 
and  not  by  way  of  limitation. 

20  Example  1 

A  cubic,  mono-dispersed  silver  bromide  emulsion  having  an  average  grain  size  of  0.25  urn  was  prepared 
by  a  balanced  double  jet  technique  by  simultaneously  adding  solutions  of  2  normal  silver  nitrate  and  2  normal 
potassium  bromide  into  a  3  percent  aqueous  gelatin  solution  at  a  temperature  of  60°C  over  a  period  of  60  min- 

25  utes  while  maintaining  the  pAg  at  7.0.  After  the  soluble  salts  were  removed  by  coagulation  and  washing,  the 
emulsion  was  reconstituted  to  a  12%  silver  analysis  and  6%  gelatin  concentration.  The  emulsion  was  chem- 
ically  sensitized  for  70  minutes  at  56°C  using  sodium  thiosulfate  at  2.5  x  10-4  mole/mole  of  silver.  After  sen- 
sitization,  the  emulsion  was  treated  with  6-hydroxy-4-methyl-1  ,3,3a,7-tetrazaindene  at  1  .25  x  1  0-2  mole/mole 
silver.  The  resulting  emulsion  was  substantially  of  the  surface  latent  image  type,  and  internal  sensitivity  relative 

30  to  the  surface  was  negligible.  The  emulsion  was  spectrally  sensitized  by  treating  with  3.2  x  10-4  mole/mole  of 
anhydro-5,5'-dichloro-9-ethyl-3,3'-bis-(3-sulfopropyl)-oxacarbocyanine  triethylammonium  salt.  The  test  com- 
pounds  were  then  added  at  the  levels  listed  in  Table  1  .  After  adding  sodium  dioctyl  sulfosuccinate  as  a  coating 
aid  at  0.7  g/mole,  the  emulsion  was  coated  onto  a  polyester  substrate  at  a  coating  weight  of  40  milligrams  of 
silver  per  square  decimeter.  The  emulsion  was  overcoated  with  an  aqueous  gelatin  antiabrasion  layer  contain- 

35  ing  a  formaldehyde  hardener.  After  drying,  the  resulting  film  was  exposed  to  a  2666  K  tungsten  light  for  20 
seconds  through  a  2  Log  E  continuous  tone  wedge,  and  an  identical  wedge  which  was  interposed  with  a  gray, 
negative,  elliptical  dot  screen  of  337  lines  per  cm  (133  lines  per  inch).  Samples  were  processed  in  developers 
whose  formulations  are  listed  in  Table  2.  The  sensitometry  which  was  obtained  are  included  in  Table  1  . 

40  Example  2 

Cubic,  mono-dispersed  silver  bromide  or  iodobromide  emulsions  of  0.25  micron  crystal  size  were  prepared 
as  described  in  Example  1,  but  rhodium  was  included  in  the  halide  feed  stream  as  its  hexabromo  complex. 
The  chemical  sensitization  was  performed  at  55  to  60°C  for  70  minutes  using  gold  trichloride  at  5  x  10-5 

45  mole/mole  in  combination  with  sodium  thiosulfate  at  2.5  x  10-4  mole/mole.  Compound  1  was  added  at  a  level 
of  3  x  1  0-3  mole/mole.  The  remainder  of  the  photographic  work-up,  exposure,  and  processing  were  as  descri- 
bed  in  Example  1  .  The  sensitometric  data  are  included  in  Table  3,  and  are  compared  to  results  obtained  using 
an  emulsion  as  prepared  in  Example  1. 

so  Example  3 

Synthesis  of  N-Phenylamino-phthalimide 

Phthalic  acid  (1  .66  gram,  0.01  mole),  phenylhydrazine  (1  .08  gram,  0.01  mole),  and  zinc  chloride  (3.0  gram, 
55  0.022  mole)  were  added  into  50  ml.  of  dioxane.  After  refluxing  for  2  hours,  the  mixture  was  cooled  to  room 

temperature.  The  solvent  was  then  removed  and  the  residue  was  poured  into  ice-water  which  precipitated  a 
yellow  solid.  After  recrystallization  from  methanol,  the  pure  compound  was  obtained  in  30%  yield  as  yellow 
needles  (0.7  grams;  m.p.  180°C). 

13 
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Example  4 

Synthesis  of  N-(phenylamino)-4-methylphthalimide 

5  A  solution  of  phenylhydrazine  (1  .08  gram,  0.01  mole)  in  10  ml.  of  nitrobenzene  was  added  dropwise  into 
a  solution  of  4-methylphthalic  anhydride  (1.62  gram,  0.01  mole)  in  20  ml.  of  nitrobenzene.  The  mixture  was 
warmed  to  1  50°C  for  30  minutes  and  then  50  ml.  of  toluene  was  slowly  added.  The  water  was  azeotropically 
removed  by  distillation  of  the  toluene.  The  mixture  was  then  cooled  and  poured  into  a  large  volume  of  petroleum 
ether.  The  powder  which  precipitated  was  removed  by  filtration.  After  recrystallization  from  methanol,  pure 

10  product  was  obtained  as  yellow  needles  in  60%  yield  (1.5  grams;  m.p.  168-170°C). 

TABLE  I 

20 
Test  Results  far  Example  1 

Test  Compound  Gradier.t(f)  Dot 
Developer  St?  Dmax  Speed  Pepper  Q u a l i t y  

30 

35 

40 

50 

Number'  Amcunt(a)  (b)  (c)  (d)  (e)  G-l  G-2  (g)  (h) 

None  A  0.03  5  +  117  1.6  5.1  0  5 
None  B  0.03  4.6  66  1.2  4.S  0  5 
1-1  3.0x10-3  A  0.03  5  +  550  13.1  23.7  0  1 
1-1  3.0x10-3  B  0.03  5  +  308  8.8  14.1  0  1 
1-17  2.0x10-3  A  0.04  5  +  561  9.2  23.7  0  1 
1-17  2.0x10-3  B  0.04  5  +  285  5.3  11.0  0  1 
1-24  1.0x10-3  A  0.05  5  +  650  6.4  15.6  6  2 
I-  36  7.5x10-4  A  0.03  5  +  6=0  4.4  25.8  3  1 
II-  l  5.0x10-3  A  0.03  5  +  620  6.3  32.7  0  3 
I I - l   5.0x10-3  B  0.03  5  +  360  33.6  43.1  50  2 
II-2  5.0x10-5  A  0.03  5  +  432  7.1  29.3  4=  1 
1  1-2  5.0x10-5  "  0.03  5+  352  --  4.9  8.S  90  4 
11-  3  4.CX10-3  0.03  5  +  610  8.5  18.0  10  1 
12-  4  5.0x10-3  0.04  5  +  220  2.0  6.9  0  5 
II-5  1.0x10-2  *  0.05  5  +  124  1.8  4.4  0  5 
IL-JL  A  0.05  5  +  156  1.8  5.1_  ___0  5 

Notes:  (a)  Moles  of  compound  per  mole  of  s i l v e r  
(b)  See  Table  2  for  developer  formulat ion  and  condi t ions   of 

development 
(c)  Ease  plus  fog 
(d)  Maximum  d e n s i t y  
(e)  Expressed  a r i t h m e t i c a l l y   as  the  a n t i - l c g a r i t h m   of  3  minus 

the  r e l a t i v e   log  exposure  at  an  opt ica l   densi ty  of  0.5  abt 
base  plus  fog.  

(f)  G-l  is  the  gradient   from  0.1  to  0.5  density;   G-2  from  0 .5  
to  3  d e n s i t y .  

(g)  Expressed  in  terms  of  the  average  number  of  pepper  s p o t s  
observed  in  a  1  square  cent imeter   area  in  a  non-exposed,  1 
developed  portion  of  the  f i l m .  

(h)  Expressed  on  a  scale  ranging  from  1  to  5  ,  with  1  be ing  
exce l len t   ( i . e . ,   conventional   l i th   type  q u a l i t y ) ,   3  be ing  
fair  ( i . e . ,   conventional  rapid  access  l i th   q u a l i t y ) ,   and 
being  poor  ( i . e . ,   continuous  tone  q u a l i t y ) .  

bu t  
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D e v e l o p e r s   Used  to  E v a l u a t e   Tes t   C c a p o i L i d s  

I n g r e d i e n t   D e v e l o p e r   A  D e v e l o p e r   E 

D i s t i l l e d   Water  7C0  c r a s s   700  g r a n s  
p - M e t h y l a m i n o p h e n o l   s u l f a t e   1  g r a n s  
Sodium  S u l f i t e ,   Anhy.  75  g r a n s   £0  g r a n s  
D i p o t a s s i u m   P h o s p h a t e   -'"  87 .1   g r a n s  
Sod iun   m e t a - B o r a t e   O c t a h y d r a t e   29.9  g r a n s  
Sod iun   B i c a r b o n a t e   7  g r a n s  
P o t a s s i u m   Bromide  3.5  g r ans   5  g r a n s  
EDTA,  Na-2  (a)  1  crams  3  g r a n s  
2-  D i e t h y l a m i n c e t h a r . o l   46.8'   g r a n s  
3-  D i e t h y l a m i n c - l   ,  2 - p r o p a r . e d i o l   22  g r a m s  
5 - M e t h y l b e r . z o t r   i a r o i s   0.3  g r a n s   1.2  g r a n s  
5 - N i t r o i n d a z o l e   0.1  g r a n s  
Hydroqu i r ione   40  grams  40  g r a n s  
Pher . idone   0.5  g r a n s  
P o t a s s i u m   H y d r o x i d e   To  pH  11.5  To  pK  1 2 . 0  
D i s t i l l e d   Water  To  1.0  l i t e r   To  1.0  l i t e  
Deve lopmen t   T e m p e r a t u r e   32  C  33  C 
D e v e l o p m e n t   Time  40  sec .   40  s e c .  

Notes :   (a)  E t h y l e n e   d i a m i n e   t e t r a - a c a t i c   a c i d ,   d i - s o d i u n  
s a l t   . 
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Eva lua t ion   of  Compound  1-1  in  D i f f e r en t   Emulsions  (a) 

Emulsion  Speed  (e)  Gradient  Cf)  Dot 
B-r?  Das::  at  0.5  Pepper  Qua i i t  

Eai ide  Type  Rh  (b)  (c)  (d)  Density  G-l  G-2  (g)  (h) 

100  %  Bromide.  None  0.05  5  +  £00  9.5  17.4  0  1 
100  %  Eromide  1500  0.09  4.6  975  2.4  15.4  0  1 
2  *  lode-  1200  0.05  4.8  281  6.6  13.8  2  2 

Eromide 

Notes:  (a)  Frocessed  in  Developer  A. 
(b)  Rhodium  content   in  r.ano  -moles  "per  mcle  s i l v e r .  
(c)  Ease  plus  fog  
(d)  Maximum  o p t i c a l   c e . - i i t y  
(e)  Expressed"  in  a r i t h m e t i c   form  as  the  ant  i-  l oga r i t hm  cf  3 

minus  the  r e l a t i v e   Log  e x p o s u r e .  
(f)  G-l  is  the  g rad ien t   from  6.1  to  0.5  d e n s i t y ;   G-2  from  0 .5  

to  3  d e n s i t y .  
(g)  Pepper  expressed  in  same  terms  as  in  Table  1. 
(h)  Dot"  q u a l i t y   expressed  in  same  terms  as  in  Tables  1. 

Claims 

1.  Ap A  photographic  product  that  includes  a  dot  enchancing  agent  and  that  is  selected  from 
(a)  a  photographic  light  sensitive  material  comprising  a  support  having  thereon  at  least  one  silver  halide 
photographic  emulsion  layer,  and 
(b)  a  photographic  developing  composition,  characterised  in  that  the  dot  enchancing  agent  is  a  com- 
pound  of  the  general  formula: 

( I )  

wherein  is  an  aromatic  group  and  A  is  substituted  or  unsubstituted  aromatic  nucleus,  and  wherein 
each  of  the  two  carboxyl  groups  specifically  depicted  in  general  formula  (I)  is  bound  to  a  different  car- 
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bon  atom  of  said  aromatic  nucleus. 

2.  A  photographic  product  that  is  a  light  sensitive  material  according  to  claim  1  in  which  the  dot  enchancing 
agent  is  present  in  a  hydrophilic  colloid  layer  of  the  photographic  material. 

5 
3.  A  photographic  product  that  is  a  light  sensitive  material  according  to  claim  1  or  claim  2  in  which  the  silver 

halide  is  a  substantially  surface  latent  image-type  monodispersed  silver  halide  and  is  selected  from  silver 
chloride,  silver  chlorobromide,  silver  bromide  and  silver  iodo-bromide. 

4.  A  photographic  product  that  is  a  delevoper  composition  according  to  claim  1  and  that  it  further  includes 
10 an  effective  amount  of  a  sulfite  preservative. 

5.  A  photographic  product  according  to  any  preceeding  claim  wherein  is  selected  from  monocyclic  aryl 
groups,  dicyclic  aryl  groups,  heterocyclic  groups,  heteroaryl  groups  and  substituted  analogs  of  the  fore- 
going,  and  is  preferably  selected  from  benzene,  naphthalene,  pyridine,  pyrimidine,  imidazole,  pyrazole, 

15  thiazole,  benzothiazole,  benzimidazole,  indazole,  quinoline,  isoquinoline  and  substituted  analogs  of  the 
foregoing. 

6.  A  photographic  product  according  to  claim  5,  wherein  is  a  benzene  ring-containing  substituent. 

20  7.  A  photographic  product  according  to  claim  5,  wherein  the  dot  enhancing  agent  has  the  general  formula: 

( I I )  

wherein  F̂   is  a  substituted  or  unsubstituted  aromatic  group,  and  wherein  R2,  R3,  R4  and  R5  are  indepen- 
35  dently  selected  from  hydrogen,  substituted  or  unsubstituted  alkyl,  amino,  acylamino,  alkylamino,  acyl, 

amino-acyl,  alkylaminoacyl,  carboxylic  acid,  phenyl,  nitro,  halogen;  or  R2,  R3,  R4,  R5,  or  a  combination  of 
any  of  them,  may  form  an  aromatic,  heteroaromatic,  or  other  cyclic  moiety. 

8.  An  image  forming  process  which  comprises  image  wise  exposure  to  light  of  a  photographic  light  sensitive 
40  material  comprising  at  least  one  silver  halide  photographic  emulsion  layerand  contacting  the  photographic 

material  with  a  developer  wherein  the  contact  occurs  in  the  presence  of  a  dot  enchancing  agent,  charac- 
terised  in  that  the  dot  enchancing  agent  is  a  material  as  defined  in  any  of  claims  1  or  5  to  7. 

45 

50 

9.  A  method  according  to  claim  8,  wherein  the  developer  includes  an  effective  amount  of  a  sulfite  preser- 
vative. 

10.  A  method  according  to  claim  8  or  claim  9  wherein  the  developer  includes  a  contrast  promoting  amount  of 
an  amino  compound,  preferably  a  methylamino  substituted  hydroxybenzene. 

11.  A  method  according  to  any  of  claims  8  to  10  wherein  the  developer  includes  dihydroxybenzene. 

12.  A  method  according  to  any  of  claims  8  to  11  wherein  the  dot  enhancing  agent  is  present  in  at  least  one 
hydrophilic  layer  of  the  film. 

Patentanspruche 

1.  Photographisches  Produkt,  das  ein  Punkte  verbesserndes  Mittel  enthalt  und  das  ausgewahlt  wird  aus 

17 



EP  0  349  274  B1 

(a)  einem  photgraphischen  lichtempfindlichen  Material,  das  einen  Trager  enthalt,  welcher  mindestens 
eine  photograph  ische  Silberhalogenid-Emulsionsschicht  hat,  und 
(b)  einer  photograph  ischen  Entwicklungszusammensetzung,  dadurch  gekennzeichnet,  dali  das  Punk- 
te  verbessernde  Mittel  eine  Verbindung  ist  mit  der  allgemeinen  Formel: 

0 
II 
C 

R^NHN<^  A 

C 
II 
0 ( I )  

wobei  Ri  eine  aromatische  Gruppe  ist  und  Aein  substituierteroderunsubstituierteraromatischer  Kern, 
und  wobei  jede  der  zwei  Carboxylgruppen,  welche  speziell  in  der  allgemeinen  Formel  (I)  dargestellt 
sind,  mit  einem  anderen  Kohlenstoffatom  des  aromatischen  Kerns  verbunden  ist. 

Photographisches  Produkt,  das  ein  lichtempfindliches  Material  gemali  Anspruch  1  ist,  bei  welchem  das 
Punkte  verbessernde  Mittel  in  einer  hydrophilen  kolloiden  Schicht  des  photographischen  Materials  vor- 
handen  ist. 

Photographisches  Produkt,  das  ein  lichtempfindliches  Material  gemali  Anspruch  1  oder2  ist,  bei  welchem 
das  Silberhalogenid  ein  im  wesentlichen  oberflachenlatentes,  bildtypisches,  monodispergiertes  Silber- 
halogenid  ist  und  ausgewahlt  wird  aus  Silberchlorid,  Silberchlorbromid,  Silberbromid  und  Silberjodbro- 
mid. 

Photographisches  Produkt,  das  eine  Entwicklungszusammensetzung  nach  Anspruch  1  ist  und  das  ferner 
eine  wirksame  Menge  an  Sulf  it-Praservierungsmittel  enthalt. 

Photographisches  Produkt  nach  einem  der  vorhergehenden  Anspruche,  wobei  R̂   ausgewahlt  wird  aus 
monocycl  ischen  Arylgruppen,  dicyclischen  Arylgruppen,  heterocycl  ischen  Gruppen,  Heteroarylgruppen 
und  substituierten  Analogen  dervorhergehenden  Verbindungen,  und  insbesondere  aus  Benzol,  Naphtha- 
lin,  Pyridin,  Pyrimidin,  Imidazol,  Pyrazol,  Thiazol,  Benzthiazol,  Benzimidazol,  Indazol,  Chinolin,  Isochinolin 
und  substituierten  Analogen  dervorhergehenden  Verbindungen. 

Photographisches  Produkt  gemali  Anspruch  5,  wobei  R̂   ein  einen  Benzolring  enthaltender  Substituent 
ist. 

Photographisches  Produkt  gemali  Anspruch  5,  wobei  das  Punkte  verbessernde  Mittel  die  allgemeine  For- 
mel  hat: 

R5  ( I I )  

wobei  Ri  eine  substituierte  oder  unsubstituierte  aromatische  Gruppe  ist  und  wobei  R2,  R3,  R4  und  R5  un- 
abhangig  ausgewahlt  werden  aus  Wasserstoff,  substituierten  oder  unsubstituierten  Alkyl,  Amino, 
Acylamino,  Alkylamino,  Acyl,  Aminoacyl,  Alkylaminoacyl,  Carbonsaure,  Phenyl,  Nitro,  Halogen;  oder  R2, 
R3,  R4,  R5  oder  eine  Kombination  von  irgendwelchen  von  ihnen  konnen  einen  aromatischen,  heteroaro- 
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matischen  oderanderen  cyclischen  Anteil  bilden. 

8.  Bildformendes  Verfahren  enthaltend  die  bildweise  Belichtung  eines  photograph  ischen,  lichtempf  indli- 
chen  Materials,  welches  mindestens  eine  photographische  Silberhalogenid-Emulsionsschicht  enthalt, 

5  und  das  Kontaktieren  des  photographischen  Materials  mit  einem  Entwickler,  wobei  der  Kontakt  in  der  An- 
wesenheit  eines  Punkte  verbessernden  Mittels  erfolgt,  dadurch  gekennzeichnet,  dali  das  Punkte  verbes- 
sernde  Mittel  ein  Material  wie  in  einem  der  Anspruche  1  oder  5  bis  7  definiert  ist. 

9.  Bildformendes  Verfahren  nach  Anspruch  8,  wobei  der  Entwickler  eine  wirksame  Menge  an  Sulfit-Praser- 

10  vierungsmittel  enthalt. 

10.  Verfahren  nach  Anspruch  8  oder  9,  wobei  der  Entwickler  eine  kontrastfordernde  Menge  einer  Aminover- 
bindung  enthalt,  vorzugsweise  ein  Methylamino-substituiertes  Hydroxybenzol. 

11.  Verfahren  nach  einem  der  Anspruche  8  bis  10,  wobei  der  Entwickler  ein  Dihydroxybenzol  enthalt. 
15 

12.  Verfahren  nach  einem  der  Anspruche  8  bis  11,  wobei  das  Punkte  verbessernde  Mittel  in  mindestens  einer 
hydrophilen  Schicht  des  Films  vorhanden  ist. 

20  Revendications 

1.  Produit  photographique  comprenant  un  agent  ameliorant  les  points,  et  choisi  parmi  : 
(a)  les  materiaux  photographiques  photosensibles  comprenant  un  support  sur  lequel  est  appliquee  au 
moins  une  couche  d'emulsion  photographique  a  I'halogenure  d'argent,  et 
(b)  les  compositions  de  developpement  photographique,  caracterise  en  ce  que  I'agent  ameliorant  les 
points  est  un  compose  ayant  la  formule  generale  suivante  : 

dans  laquelle  R1  est  un  groupe  aromatique  et  A  est  un  noyau  aromatique  eventuellement  substitue, 
40  chacun  des  deux  groupes  carboxyle  specif  iquement  mentionnes  dans  la  formule  I  etant  lie  a  un  atome 

de  carbone  different  du  noyau  aromatique. 

2.  Produit  photographique,  qui  est  un  materiau  photosensible  selon  la  revendication  1,  dans  lequel  I'agent 
ameliorant  les  points  est  present  dans  une  couche  colloidale  hydrophile  du  materiau  photographique. 

45 
3.  Produit  photographique,  qui  est  un  materiau  photosensible  selon  la  revendication  1  ou  2,  dans  lequel  I'ha- 

logenure  d'argent  est  un  halogenure  d'argent  monodisperse  essentiellement  du  type  a  image  latente  en 
surface,  et  est  choisi  parmi  le  chlorure  d'argent,  le  chlorobromure  d'argent,  le  bromure  d'argent  et  I'iodo- 
bromure  d'argent. 

50 
4.  Produit  photographique,  qui  est  une  composition  de  developpement  selon  la  revendication  1,  et  qui 

comprend  en  outre  une  quantite  eff  icace  d'un  conservateur  de  type  sulfite. 

5.  Produit  photographique  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  R̂   est  choisi 
dans  les  groupes  aryle  monocycliques,  les  groupes  aryle  dicycliques,  les  groupes  heterocycliques,  les 
groupes  heteroaryle,  et  leurs  analogues  substitues,  et  est  de  preference  choisi  parmi  le  benzene,  le  nap- 
thalene,  la  pyridine,  la  pyrimidine,  I'imidazole,  le  pyrazole,  le  thiazole,  le  benzothiazole,  le  benzimidazole, 
I'indazole,  la  quinoleine,  I'isoquinoleine  et  leurs  analogues  substitues. 
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Produit  photographique  selon  la  revendication  5,  dans  lequel  est  un  substituant  contenant  un  noyau 
benzenique. 

Produit  photographique  selon  la  revendication  5,  dans  lequel  I'agent  ameliorant  les  points  a  la  formule 
generale  suivante  : 

oil  Ri  est  un  groupe  aromatique  eventuellement  substitue,  et  les  radicaux  R2,  R3,  R4  et  R5  sont,  indepen- 
damment  les  uns  des  autres,  choisis  chacun  parmi  I'hydrogene,  les  radicaux  alkyle  eventuellement  subs- 
titues,  amino,  acylamino,  alkylamino,  acyle,  aminoacyle,  alkylaminoacyle,  acide  carboxylique,  phenyle, 
nitro,  halogeno  ;  ou  encore  les  radicaux  R2,  R3,  R4,  R5  ou  une  combinaison  de  plusieurs  quelconques  d'en- 
tre  eux,  peuvent  former  un  fragment  cyclique  aromatique,  heteroaromatique  ou  autres. 

Precede  de  formation  d'images,  qui  consiste  a  exposer  a  la  lumiere,  selon  I'image,  un  materiau  photo- 
graphique  photosensible  comprenant  au  moins  une  couche  d'emulsion  photographique  a  I'halogenure 
d'argent,  et  a  mettre  en  contact  le  materiau  photographique  avec  un  revelateur,  le  contact  s'effectuant 
en  presence  d'un  agent  ameliorant  les  points,  caracterise  en  ce  que  I'agent  ameliorant  les  points  est  un 
materiau  selon  I'une  quelconque  des  revendications  1  ou  5  a  7. 

Precede  selon  la  revendication  8,  dans  lequel  le  revelateur  comprend  une  quantite  efficace  d'un  conser- 
vateur  de  type  sulfite. 

Precede  selon  la  revendication  8  ou  9,  dans  lequel  le  revelateur  comprend  une  quantite  a  effet  promoteur 
de  contraste  d'un  compose  amine,  de  preference  un  hydroxybenzene  methylamine. 

Precede  selon  I'une  quelconque  des  revendications  8  a  10,  dans  lequel  le  revelateur  comprend  du  dihy- 
droxybenzene. 

Precede  selon  I'une  quelconque  des  revendications  8  a  11,  dans  lequel  I'agent  ameliorant  les  points  est 
present  dans  au  moins  une  couche  hydrophile  du  film. 
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