
J )  J E u r o p a i s c h e s   

P a t e n t a m t  

European  Patent  Office  ©  Publication  number:  0  2 4 3   1 0 0  

Office  europeen  des  brevets  A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  87303370.8  ©  Int.  CI.3:  G  03  C  7 / 3 0  

©  Date  of  filing:  15.04.87 

©  Priority:  19.04.86  JP  91106/86 
19.04.86  JP  91107/86 

©  Date  of  publication  of  application  : 
28.10.87  Bulletin  87/44 

@  Designated  Contracting  States: 
DE  GB 

©  Applicant:  KONISHIROKU  PHOTO  INDUSTRY  CO.  LTD. 
No.  26-2,  Nishishinjuku  1-chome  Shinjuku-ku 
Tokyo  1601JP) 

©  Inventor:  Kobayashi.Kazuhiro 
Konishiroku  Photo  Ind.  Co.,  Ltd.  1,  Sakuramachi 
Hino-shi  Tokyo!  JP) 

@  Inventor:  Koboshi,  Shigeharu 
Konishiroku  Photo  Ind.  Co.,  Ltd.  1  ,  Sakuramachi 
Hino-shi  Tokyo!  JP) 

©  Inventor:  Ishikawa.  Masao 
Konishiroku  Photo  Ind.  Co.,Ltd 
1  .Sakuramachi  Hino-shi,  Tokyo!  JP) 

©  Representative:.  Burnside,  Michael  et  al, 
Michael  Bumside  &  Partners  2  Serjeants'  Inn  Fleet  Street 
London  EC4Y1HMGB) 

CM 
<  

O  
o  

5  
CM 

Q. 
UJ 

©  Color  developing  solution  for  processing  light-sensitive  silver  halide  color  photographic  material  and  method  employing 
the  same. 

(57)  Dislosed  is  a  color  developing  solution  for  processing  a 
light-sensitive  silver  halide  color  photographic  material, 
which  comprises  the  compound  represented  by  General 
Formula  (I)  shown  below  and  at  least  one  selected  from  the 
group  consisting  of  the  compounds  represented  by  General 
Formula  (II)  and  (III)  shown  below: 

General  Formula  (I) 

General  Formula  (III) 

OH 

OH 

1\ 
N-OH 

wherein  Ri  and  R?  each  represent  an  alkyl  group  having 
1  to  3  carbon  atoms. 
General  Formula  (II) Un 

wherein,  in  Formulas  (II)  and  (III),  R,,  R?,  R3,  R4,  R9  and 
R10  each  represent  a  hydrogen  atom,  a  halogen  atom,  a 
sulfonic  acid  group,  an  alkyl  group  having  1  to  7  carbon 
atoms,  -OR5,  -C00R6, 

-cor or  a  phenyl  group, 

wherein  R6,  R6.  R7  and  R8  each  represent  a  hydrogen  atom  or 
an  alkyl  group  having  1  to  18  carbon  atoms. 

This  invention  can  provide  a  color  developing  solution 
for  a  processing  light-sensitive  silver  halide  color  photo- 
graphic  material  ahd  a  method  employing  the  same  being 
excellent  in  photographic  performance  for  fog  and  maxi- 
mum  density. 

>oydon  Priming  Company  Ltd 
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C o l o r   d e v e l o p i n g   s o l u t i o n   f o r   p r o c e s s i n g   l i g h t - s e n s i t i v e  

s i l v e r   h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l   and  m e t h o d  

e m p l o y i n g   t h e   s a m e  

5  BACKGROUND  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to   a  c o l o r   d e v e l o p i n g  

s o l u t i o n   f o r   and   a  m e t h o d   of  p r o c e s s i n g   a  l i g h t - s e n s i t i v e  

s i l v e r   h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l ,   a n d ,   m o r e  

.0  p a r t i c u l a r l y ,   i t   r e l a t e s   to   a  c o l o r   d e v e l o p i n g   s o l u t i o n  

f o r   and  a  m e t h o d   of   p r o c e s s i n g   a  l i g h t - s e n s i t i v e   s i l v e r  

h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l   b e i n g   e x c e l l e n t   in  t h e  

p h o t o g r a p h i c   p e r f o r m a n c e s   f o r   fog  and  maximum  d e n s i t y .  

In  t h e   m e t h o d   of   f o r m i n g   dye  i m a g e s   by  p r o c e s s i n g  

L5  l i g h t - s e n s i t i v e   s i l v e r   h a l i d e   c o l o r   p h o t o g r a p h i c  

m a t e r i a l s ,   t h e   dye  i m a g e s   a r e   u s u a l l y   f o r m e d ,   a f t e r  

i m a g e w i s e   e x p o s u r e ,   by  r e a c t i n g   an  o x i d i z e d   p - p h e n y l e n e -  

d i a m i n e   t y p e   c o l o r   d e v e l o p i n g   a g e n t   w i t h   a  d y e  

i m a g e - f o r m i n g   c o u p l e r .   In  s u c h   a  m e t h o d ,   a  c o l o r  

20  r e p r o d u c t i o n   m e t h o d   a c c o r d i n g   to  t h e   s u b t r a c t i v e   c o l o r  

p r o c e s s   i s   u s u a l l y   u s e d   to   fo rm  dye  i m a g e s   of  c y a n ,  

m a g e n t a   and  y e l l o w   r e s p e c t i v e l y   c o r r e s p o n d i n g   to   r e d ,  

g r e e n   and  b l u e .   R e c e n t   y e a r s ,   in  t he   f o r m a t i o n   of   s u c h  

dye  i m a g e s ,   i t   i s   g e n e r a l l y   p r a c t i c e d   to   c a r r y   o u t   a  h i g h  

25  t e m p e r a t u r e   d e v e l o p i n g   and  s i m p l i f y   p r o c e s s i n g   s t e p s   i n  
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o r d e r   t o   a c h i e v e   a  s h o r t e n e d   d e v e l o p i n g   p r o c e s s i n g   t i m e ,  

i n   p a r t i c u l a r ,   in  o r d e r   to   a c h i e v e   t h e   s h o r t e n e d  

d e v e l o p i n g   p r o c e s s i n g   U r n ,   i t   b e c o m e s   ^   ^  

i n c r e a s e   t h e   d e v e l o p i n g   s p e e d   In  c o l o r   d e v e l o p m e n t   T h e  

d e v e l o p i n g   s p e e d   in  c o l o r   d e v e l o p m e n t   i s   g o v e r n e d   f r o m  

tKo  a p p r o a c h e s .   One  of  t h e m   i s   a  l i g h t - s e n s x t . v e   s r l y e r  

h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l ,   a n d   t h e   o t h e r   of  t h e m  

i s   a  c o l o r   d e v e l o p i n g   s o l u t i o n .   In   t h e   f o r m e r ,   t h e  

c o m p o s i t i o n   of  t h e   g r a i n s   in   a  s i l v e r   h a l i d e   e m u l s r o n   t o  

be  u s e d   may  g i v e   g r e a t   i n f l u e n c e   to   t h e   d e v e l o p i n g   s p e e d ,  

a n d ,   in   t h e   l a t t e r ,   t h e   c o n d i t i o n s   o r   c o m p o s i t i o n   of  t h e  

o o l o r   d e v e l o p i n g   s o l u t i o n   may  g i v e   g r e a t   i n f l u e n c e   to   t h e  

d e v e l o p i n g   s p e e d .  

i n   t h e   p r i o r   a r t ,   t h e r e   h a v e   b e e n   e m p l o y e d  

,  h y d r o x y z i n e s   and   s u l f i t e s   as  p r e s e r v a t i v e   of  t h e   c o l o r  

d e v e l o p i n g   s o l u t i o n .   In  p a r t i c u l a r ,   h y d r o x y l a m m e s   a r e  

e f f e c t i v e   as   t h e   p r e s e r v a t i v e   f o r   p - p h e n y l e n e d i a m i n e   t y p e  

c o l o r   d e v e l o p i n g   s o l u t i o n .  

H o w e v e r ,   t h e r e   a r e   d r a w b a c k s   t h a t   h y d r o x y z i n e s  

0  a r e   d e c o m p o s e d   by  o x i d i z a t i o n   a n d   r e s u l t s   in  g e n e r a t i o n  

of   a m m o n i a   NH  The  g e n a r a t e d   a m m o n i a   NH3  a c t s   w i t h  

l i g h t - s e n s i t i v e   s i l v e r   h a l i d e   p h o t o g r a p h i c   m a t e r x a l   a n d  

c a u s e s   a m m o n i a   fog   on  t h e   l i g h t - s e n s i t i v e   m a t e r x a l .  

P a r t i c u l a r l y ,   h y d r o x y z i n e s   b e c o m e   to  be  f u r t h e r  

►5  d e c o m p o s a b l e   by  t h e   p r e s e n c e   of  h e a v y   m e t a l   i o n s   ( e . g . ,  

F e 3 + ,   Cu  2  
,  e t c . )   c o n t a i n e d   in  t h e   c o l o r   d e v e l o p x n g  

s o l u t i o n .  
V a r i o u s   c h e l a t i n g   a g e n t s   h a v e   been   x n s p o r e d   a n d  

p r o d i c e d   in  o r d e r   to   c h e l a t e   t h e   h e a v y   m e t a l   i o n s   a n d  

30  i n h i b i t   t h e i r   a c t s .   As  t h e s e   c h e l a t i n g   a g e n t s ,   t h e r e   m a y  

be  e x e m p l i f i e d   a m i n o p o l y c a r b o n i c   a c i d ,   p o l y p h o s p h o r x c  

a c i d ,   o r g a n i c   p h o s p h o r i c   a c i d ,   e t c .   H o w e v e r   a l t h o u g h  

t h e s e   c h e l a t i n g   a g e n t s   a r e   e f f e c t i v e   f o r   Fe3  ,  t h e y   a r e  

l e s s   e f f e c t i v e   f o r   C u 2 + .  

35  A l s o ,   c o n c e n t r a t i o n s   of  Cu2+  and   Fe3+  in   t h e   c o l o r  

d e v e l o p i n g   s o l u t i o n   i s   l i a b l e   to   b e c o m e   h i g h e r   by  t h e  
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r e c e n t   t e n d e n c y   to  l o w e r   t h e   r e p l e n i s h m e n t   of  t h e   c o l o r  

d e v e l o p i n g   s o l u t i o n   e c o n o m y   or   s h o r t e n i n g   t h e   w a s t e  

s o l u t i o n .   T h e r e f o r e ,   i t   i s   i n c r e a s i n g l y   d e s i r e d   t o  

d i s s o l v e   t h e   a b o v e   d r a w b a c k s .  

5  On  t h e   o t h e r   h a n d ,   t h e   l i g h t - s e n s i t i v e   s i l v e r  

h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l s   w h e r e i n   a  

l i g h t - s e n s i t i v e   s i l v e r   h a l i d e   e m u l s i o n   i s   s u b s t a n t i a l l y  

c o m p r i s e d   of  s i l v e r   c h l o r i d e   ( h e r e i n a f t e r   r e f e r r e d   to   a s  

l i g h t - s e n s i t i v e   s i l v e r   c h l o r i d e   c o l o r   p h o t o g r a p h i c  

-0  m a t e r i a l s )   can  be  r a p i d l y   d e v e l o p e d   as  c o m p a r e d   w i t h  

c o n v e n t i o n a l   l i g h t - s e n s i t i v e   c o l o r   p h o t o g r a p h i c   m a t e r i a l s  

c o m p r i s i n g   a  s i l v e r   h a l i d e   e m u l s i o n   c o n t a i n i n g   s i l v e r  

b r o m i d e s   or  s i l v e r   i o d i d e s   s u c h   as  s i l v e r   c h l o r o b r o m i d e   , 

s i l v e r   c h l o r o i o d o b r o m i d e   and  s i l v e r   i o d o b r o m i d e ,   a n d  

L5  m o r e o v e r   can  be  f r e e   f r o m   a c c u m u l a t i o n   in   t h e   c o l o r  

d e v e l o p i n g   s o l u t i o n ,   of  b r o m i d e   i o n s   or   i o d i d e   i o n s   w h i c h  

a r e   s u s c e p t i b l e   to   s u p p r e s s   d e v e l o p m e n t   r e a c t i o n s .   T h u s ,  

t h e y   a r e   v e r y   u s e f u l   as  l i g h t - s e n s i t i v e   m a t e r i a l s   f o r   a  

r a p i d   p r o c e s s i n g .   The  p r e s e n t   i n v e n t o r s   have   m a d e  

20  v a r i o u s   s t u d i e s   by  u s i n g   l i g h t - s e n s i t i v e   s i l v e r   c h l o r i d e  

c o l o r   p h o t o g r a p h i c   m a t e r i a l s   s u i t e d   f o r   use  in  t h e   r a p i d  

p r o c e s s i n g ,   a n d ,   as   a  r e s u l t ,   f i n d   t h a t   t h e   m a t e r i a l s  

have   t h e   f o l l o w i n g   d i s a d v a n t a g e s .  

T h a t   i s ,   as  a  f i r s t   i n s t a n c e ,   t h e   a b o v e - m e n t i o n e d  

25  h y d r o x y   l a m i n e   c o n v e n t i o n a l l y   u s e d   as  one   of  p r e s e r v a t i v e s  

t e n d s   to   a c t   as  a  d e v e l o p i n g   a g e n t   f o r   t h e   s i l v e r  

c h l o r i d e   so  t h a t   t h e   s i l v e r   d e v e l o p m e n t   may  p r o c e e d ,   t o  

l o w e r   c o l o r   d e n s i t y   of  c o l o r   i m a g e s   f i n a l l y   o b t a i n e d .  

As  a  s e c o n d   i n s t a n c e ,   t h e   a b o v e - m e n t i o n e d   s u l f i t e  

30  c o n v e n t i o n a l l y   u s e d   as  o t h e r   p r e s e r v a t i v e s   t e n d s   to  a c t  

as  a  d i s s o l v i n g   a g e n t   f o r   t h e   s i l v e r   c h l o r i d e   so  t h a t   t h e  

p h y s i c a l   d e v e l o p m e n t   due  to   a  c o l o r   d e v e l o p i n g   a g e n t   m a y  

r a p i d l y   p r o c e e d ,   to   l o s e   t h e   b a l a n c e   b e t w e e n   t h e   s i l v e r  

d e v e l o p m e n t   r e a c t i o n   and  t h e   c o u p l i n g   r e a c t i o n ;   in  o t h e r  

35  w o r d s ,   t he   s i l v e r   d e v e l o p m e n t   may  o v e r l y   p r e c e d e   and  t h e  

c o u p l i n g   r e a c t i o n   may  d e l a y ,   w h e r e b y   t h e   c o l o r   d e n s i t y   i s  
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l o w e r e d .  

A c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t o r ' s   s t u d i e s ,   i t  

was  a l s o   f o u n d   t h a t   f o g   i s   l i a b l e   t o   a p p e a r   e s p e c i a l l y  

when  t h e   s o l u t i o n   i s   c o n t a m i n a t e d   w i t h   a  h e a v y   m e t a l   i o n .  

5  T h i s   fog   may  l a r g e l y   a p p e a r   as   a  w h o l e ,   a n d  

p a r t i c u l a r l y   l a r g e l y   h a s   a p p e a r e d   in   c y a n   c o l o r   u s e d   f o r  

t h e   p u r p o s e   of  p r e v e n t i n g   t h e   d e c r e a s e   in  c o l o r   d e n s i t y .  

T h i s   h e a v y   m e t a l   i o n   may  r a i s e   a  p r o b l e m  

e s p e c i a l l y   when  a  l a r g e   q u a n t i t y   of  l i g h t - s e n s i t i v e  

.0  m a t e r i a l s   i s   c o n t i n u o u s l y   p r o c e s s e d .  

In  a  p r o c e s s i n g   m e t h o d   of   c o n t i n u o u s l y   p r o c e s s i n g  

l i g h t - s e n s i t i v e   s i l v e r   h a l i d e   c o l o r   p h o t o g r a p h i c  

m a t e r i a l s   by  use   of   an  a u t o m a t i c   p r o c e s s o r   and  t h e   l i k e ,  

i t   i s   a l s o   n e c e s s a r y   t o   t a k e   a  m e a s u r e   f o r   k e e p i n g  

L5  c o m p o n e n t s   in  a  c o l o r   d e v e l o p i n g   s o l u t i o n   in  t h e   r a n g e   o f  

p r e d e t e r m i n e d   c o n c e n t r a t i o n   in   o r d e r   to   p r e v e n t   t h e  

c h a n g e   in  t h e   d e v e l o p m e n t   f i n i s h i n g   p e r f o r m a n c e   due  t o  

t h e   c h a n g e   in   t h e   c o n c e n t r a t i o n   of  t h e   c o m p o n e n t s .   A s  

s u c h   a  m e a s u r e ,   t h e r e   h a s   b e e n   u s u a l l y   u s e d   a  m e t h o d   i n  

20  w h i c h   a  r e p l e n i s h i n g   s o l u t i o n   i s   s u p p l i e d   to   r e p l e n i s h  

s h o r t   c o m p o n e n t s   and   d i l u t e   u n n e c e s s a r y   i n c r e a s e d  

c o m p o n e n t s .   S u p p l y i n g   s u c h   a  r e p l e n i s h i n g   s o l u t i o n   m a y  

b r i n g   a b o u t   an  o v e r f l o w   in  a  l a r g e   q u a n t i t y ,   w h i c h   m u s t  

be  a b a n d o n e d ,   t h r o w i n g   a  g r e a t   p r o b l e m   f r o m   an  e c o n o m i c a l  

25  v i e w p o i n t   and  an  e n v i r o n m e n t a l   v i e w p o i n t .   For   t h i s  

r e a s o n ,   in   r e c e n t   y e a r s ,   t h e   s o - c a l l e d   c o n c e n t r a t e d   l o w  

r e p l e n i s h i n g   s y s t e m   w h e r e i n   t h e   r e p l e n i s h i n g   s o l u t i o n   i s  

made  to   h a v e   a  h i g h e r   c o n c e n t r a t i o n   and  s u p p l i e d   in  a  

s m a l l   q u a n t i t y   has   b e e n   e x t e n s i v e l y   u s e d   in  o r d e r   t o  

30  d e c r e a s e   t h e   a b o v e   o v e r f l o w   s o l u t i o n .   In  such   a  s y s t e m ,  

h o w e v e r ,   h e a v y   m e t a l   i o n s   a r e   l i a b l e   to   be  a c c u m u l a t e d ,  

t h e r e b y   r a i s i n g   t h e   a b o v e   p r o b l e m   of   fog   due  to  h e a v y  

m e t a l   i o n s .   I t   ha s   t h u s   b e e n   s o u g h t   a f t e r   to  s o l v e   t h e s e  

p r o b l e m s   . 

3 5  
SUMMARY  OF  THE  INVENTION 
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A c c o r d i n g l y ,   an  o b j e c t   of  t h i s   i n v e n t i o n   i s   t o  

p r o v i d e   a  c o l o r   d e v e l o p i n g   s o l u t i o n   w h i c h   can   i n h i b i t  

a m m ° n i a   f o g   and   e f f e c t   c h e l a t i n g   of  h e a v y   m e t a l   i o n s   a n d  
d o e s   n o t   c a u s e   e x c e s s   d e v e l o p m e n t   even   w h e n  

l i g h t - s e n s i t i v e   s i l v e r   c h l o r i d e   c o l o r   p h o t o g r a p h i c  

m a t e r i a l   i s   e m p l o y e d ,   and  a  m e t h o d   e m p l o y i n g   t h e   c o l o r  

d e v e l o p i n g   s o l u t i o n .  

The  a b o v e   o b j e c t   of  t h i s   i n v e n t i o n   can   be  a c h i e v e d  

by  a  c o l o r   d e v e l o p i n g   s o l u t i o n   c o m p r i s i n g   t h e   c o m p o u n d  

r e p r e s e n t e d   by  G e n e r a l   F o r m u l a   ( I )   shown  b e l o w   and   a t  

l e a s t   one  c o m p o u n d   s e l e c t e d   f rom  t h e   c o m p o u n d s  

r e p r e s e n t e d   by  G e n e r a l   F o r m u l a s   ( I I )   and   ( I I I )   s h o w n  

b e l o w :  

G e n e r a l   F o r m u l a   ( I )  

Ri 

N-OH 

w h e r e i n   and   R2  e a c h   r e p r e s e n t   an  a l k y l   g r o u p  
20  h a v i n g   1  t o   3  c a r b o n   a t o m s ,  

G e n e r a l   F o r m u l a   ( I I )  

25  

30  

G e n e r a l   F o r m u l a   ( I I I )  

35  w h e r e i n ,   in   F o r m u l a s   ( I I )   and  ( I I I ) ,   Rlf   r 2 ,   r  

R4,  R9  and   R^o  e a c h   r e p r e s e n t   a  h y d r o g e n   a t o m ,   a  
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h a l o g e n   a t o m ,   a  bua j -uuaw  ^ . ^ ^   ,  —  j  -  

g r o u p   h a v i n g   1  to   7  c a r b o n   a t o m s ,   - 0 R 5 f   - C 0 0 R 6 ,  

/ R 7  
-CON  ,  or   a  p h e n y l   g r o u p ,  

w h e r e i n   R5,  r 6 ,   R7  and   R8  e a c h   r e p r e s e n t   a  

h y d r o g e n   a t o m   or  an  a l k y l   g r o u p   h a v i n g   1  to   1 8  

c a r b o n   a t o m s   , 

o r   by  a  m e t h o d   of  p r o c e s s i n g   a  l i g h t - s e n s i t i v e   s i l v e r  

3  h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l   h a v i n g   a t   l e a s t   o n e  

s i l v e r   h a l i d e   e m u l s i o n   l a y e r ,   w h i c h   c o m p r i s e s ,   a f t e r  

i m a g e w i s e   e x p o s u r e   of   a  l i g h t - s e n s i t i v e   s i l v e r   h a l i d e  

c o l o r   p h o t o g r a p h i c   m a t e r i a l ,   c a r r y i n g   o u t   p r o c e s s i n g  

i n c l u d i n g   a t   l e a s t   a  c o l o r   d e v e l o p i n g   s t e p   by  e m p l o y i n g  

5  t h e   c o l o r   d e v e l o p i n g   s o l u t i o n .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

In  t h e   c o l o r   d e v e l o p i n g   s o l u t i o n   u s e d   in  t h i s  

0  i n v e n t i o n ,   t h e   c o m p o u n d   r e p r e s e n t e d   by  G e n e r a l   F o r m u l a  

( I )   ( h e r e i n a f t e r   c a l l e d   t h e   p r e s e r v a t i v e   of  t h i s  

i n v e n t i o n )   i s   u s e d   in  p l a c e   of   h y d r o x y   l a m i n e  

c o n v e n t i o n a l l y   u s e d   as  a  p r e s e r v a t i v e .  

in   G e n e r a l   F o r m u l a   ( I ) ,   Ri   and   R2  e a c h   r e p r e s e n t  

15  an  a l k y l   g r o u p   h a v i n g   1  to  3  c a r b o n   a t o m s ,   and  t he   a l k y l  

g r o u p   h a v i n g   1  to   3  c a r b o n   a t o m s   r e p r e s e n t e d   by  Rx  and  R2  

may  be  t h e   same  or   d i f f e r e n t ,   i n c l u d i n g ,   f o r   e x a m p l e ,   a  

m e t h y l   g r o u p ,   an  e t h y l   g r o u p   a  n - p r o p y l   g r o u p ,   a n  

i  so  - p r o p y l   g r o u p ,   e t c .  

30  Rx  and  R2  a r e   p r e f e r a b l y   b o t h   an  e t h y l   g r o u p .  

S p e c i f i c   e x a m p l e s   of  t h e   c o m p o u n d   r e p r e s e n t e d   b y  

G e n e r a l   F o r m u l a   ( I )   a r e   shown  b e l o w ,   b u t   t h i s   i n v e n t i o n  

i s   by  no  means   l i m i t e d   to  t h e s e .  
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( I - l )  

(  I  - 2 )  

( 1 - 3 )  

C 2 H  

C S H 5  

N - O H  

C H ,  

C H  

t N - O H  

n  —  C  s  H  7 

n - C j H i  

\  
N - O H  

( 1 - 4 )  

i so—  Ca  H  7 

i  so—  C  a  H  7 

\  
N - O H  

( 1 - 5 )  ( 1 - 6 )  

C H :  

C  2  H  S 

\  
I 

/  

C  2  H  S 
\  

N - O H  

iso—  Co  H  7 
/  

N - O H  
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in   t h e   f o r m   of   s a l t s   s u c h   as  h y d r o c h l o r i d e ,   s u l f a t e ,  

p - t o l u e n e s u l f o n a t e ,   o x a l a t e ,   p h o s p h a t e   a n d   a c e t a t e .  

C o n c e n t r a t i o n   of  t h e   c o m p o u n d   ( I )   o f   t h i s  

i n v e n t i o n   in   t h e   c o l o r   d e v e l o p i n g   s o l u t i o n   may  b e  

a p p r o x i m a t e l y   t h e   same  as  t h e   c o n c e n t r a t i o n   o f   t h e  

h y d r o x y   l a m i n e   u s u a l l y   u s e d   as   a  p r e s e r v a t i v e ,   and   i t   m a y  

be  u s e d   p r e f e r a b l y   in   c o n c e n t r a t i o n   o f   0 . 1   g / l i t .   to   50 

g / l i t . ,   more   p r e f e r a b l y   0 .5   g / l i t .   t o   30  g / l i t .  

j  o f   t h e   c o m p o u n d   r e p r e s e n t e d   by  G e n e r a l   F o r m u l a   ( I )  

in   t h i s   i n v e n t i o n ,   N , N - d i e t h y l h y d r o x y   l a m i n e ,   f o r   e x a m p l e ,  

i s   known  t o   be  u s e d   as   a  p r e s e r v a t i v e   of   a  b l a c k   a n d  

w h i t e   d e v e l o p i n g   a g e n t   in  a  c o l o r   d e v e l o p i n g   s o l u t i o n   t o  

w h i c h   a  b l a c k   a n d   w h i t e   d e v e l o p i n g   a g e n t   i s   a d d e d .  

5  i t   i s   known  t h a t   u s u a l l y   t h e   b l a c k   a n d   w h i t e  

d e v e l o p i n g   a g e n t ,   i . e . ,   h y d r o q u i n o n e   , 

h y d r o q u i n o n e m o n o s u l f o n i c   a c i d ,   p h e n i d o n e ,   p - a m i n o p h e n o l   , 

e t c .   i s   r e l a t i v e l y   s t a b l e   when  u s e d   as   t h e   b l a c k   a n d  

w h i t e   d e v e l o p i n g   a g e n t   in  t h e   b l a c k   and   w h i t e   d e v e l o p i n g  

0  s o l u t i o n ,   and   c an   be  s u f f i c i e n t l y   p r e s e r v e d   by  u s i n g  

s u l f i t e   as   a  p r e s e r v a t i v e ,   b u t ,   o n c e   i t   i s   a d d e d   to   a  

c o l o r   d e v e l o p i n g   s o l u t i o n ,   t h e r e   t a k e s   p l a c e   a  c r o s s  

o x i d a t i o n   r e a c t i o n   w i t h   a  c o l o r   d e v e l o p i n g   a g e n t ,  

r e s u l t i n g   in   i t s   v e r y   p o o r   s t o r a g e   s t a b i l i t y .  

!5  H y d r o x y z i n e   i s   h a r d l y   e f f e c t i v e   f o r   t h e   p r e s e r v a t i o n   o f  

t h e   b l a c k   a n d   w h i t e   d e v e l o p i n g   a g e n t   a d d e d   t o   s u c h   a  

c o l o r   d e v e l o p i n g   s o l u t i o n .  

As  an  e x a m p l e   in  w h i c h   N , N - d i e t h y l h y d r o x y   l a m i n e   i s  

u s e d   as   a  p r e s e r v a t i v e   of  t h e   b l a c k   and   w h i t e   d e v e l o p i n g  

30  a g e n t   a d d e d   to   a  c o l o r   d e v e l o p i n g   s o l u t i o n ,   i t   i s   k n o w n  

to   u s e   i t   t o g e t h e r   w i t h   p h e n i d o n e   in   t h e   s o - c a l l e d  

e x t e r n a l   c o l o r   p r o c e s s ,   w h i c h   i s   a  p r o c e s s   by  w h i c h   a  

l i g h t - s e n s i t i v e   c o l o r   p h o t o g r a p h i c   m a t e r i a l   i s   d e v e l o p e d  

a c c o r d i n g   to   a  r e v e r s a l   p r o c e s s   by  u s i n g   a  c o l o r  

35  d e v e l o p i n g   s o l u t i o n   c o n t a i n i n g   a  c o u p l e r .   In  such   a n  

i n s t a n c e ,   a  r o l e   of  t h e   p h e n i d o n e   i s   to   i n c r e a s e   t h e  
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d e v e l o p i n g   s p e e d   of   t h e   l i g h t - s e n s i t i v e   m a t e r i a l   o r  

e x t e r n a l   s y s t e m   h a v i n g   p o o r   d e v e l o p i n g   p e r f o r m a n c e   a n d   t o  

i n c r e a s e   t h e   d e n s i t y   of   a  dye  i m a g e .  

I n ,   f o r   e x a m p l e ,   a  m a g e n t a   c o l o r   d e v e l o p i n g  

5  s o l u t i o n   c o n t a i n i n g   s u c h   p h e n i d o n e ,   N , N - d i e t h y l h y d r o x y l -  

a m i n e   i s   a l s o   known  to   a d v e r s e l y   a f f e c t   t h e   p r e s e r v a t i v i -  

ty   of  t h e   c o l o r   d e v e l o p i n g   s o l u t i o n   of  e x t e r n a l   s y s t e m   a s  

i t   d e s t r o y s   t h e   c o u p l e r   ( s e e   J a p a n e s e   P a t e n t   P u b l i c a t i o n  

No.  2 2 1 9 8 / 1 9 7 0 ) .  

0  As  o t h e r   e x a m p l e   in  w h i c h   t h e   c o m p o u n d   of   t h i s  

i n v e n t i o n   s u c h   as   N  , N - d i e t h y l h y d r o x y   l a m i n e   or   t h e   l i k e   i s  

u s e d   as  a  p r e s e r v a t i v e   of  t he   b l a c k   and   w h i t e   d e v e l o p i n g  

a g e n t   in  a  c o l o r   d e v e l o p i n g   s o l u t i o n ,   r e f e r e n c e   c a n   b e  

made  to  a  t e c h n i q u e   by  w h i c h   a  p h e n i d o n e   d e r i v a t i v e   a d d e d  

L5  to   a  c o l o r   d e v e l o p i n g   a g e n t   i s   p r e s e r v e d   ( s e e   J a p a n e s e  

U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   No.  3 2 0 3 5 / 1 9 7 8 )   or   a  

t e c h n i q u e .   by  w h i c h   a  p h e n i d o n e   d e r i v a t i v e   i s   s i m i l a r l y  

p r e s e r v e d   t o g e t h e r   w i t h   h y d r o q u i n o n e s   ( s e e   J a p a n e s e  

U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   No.  1 5 3 4 3 7 / 1 9 7 7 ) .  

20  As  m e n t i o n e d   a b o v e ,   t h e   c o m p o u n d   of   t h i s   i n v e n t i o n  

has   been   c o n v e n t i o n a l l y   known  to  be  u s e d   as  a  

p r e s e r v a t i v e   of  t h e   b l a c k   and  w h i t e   d e v e l o p i n g   a g e n t  

a d d e d   to   a  c o l o r   d e v e l o p i n g   s o l u t i o n ,   b u t   h a s   n o t   b e e n  

known  as  a  p r e s e r v a t i v e   of  a  c o l o r   d e v e l o p i n g   a g e n t   in   a n  

25  o r d i n a r y   c o l o r   d e v e l o p i n g   s o l u t i o n .  

T h u s ,   a  p a r t   of  t h e   c o m p o u n d   of  t h i s   i n v e n t i o n   h a s  

been   a l r e a d y   known  as  a  p r e s e r v a t i v e   of  t h e   b l a c k   a n d  

w h i t e   d e v e l o p i n g   a g e n t   a d d e d   to   a  c o l o r   d e v e l o p i n g  

s o l u t i o n .   H o w e v e r ,   in  t h i s   i n v e n t i o n ,   n o t   o n l y   t h e  

30  c o m p o u n d   ( I )   can   e f f e c t i v e l y   a c t   as  a  p r e s e r v a t i v e   of   a n  

o r d i n a r y   c o l o r   d e v e l o p i n g   s o l u t i o n ,   b u t   a l s o   t h e   c o l o r  

d e n s i t y   may  n o t   be  l o w e r e d   even   when  u s e d   in  c o m b i n a t i o n  

w i t h   a  p a r t i c u l a r   c o u p l e r   shown  b e l o w ,   a n d ,   by  u s i n g   t h e  

compound   in  c o m b i n a t i o n   w i t h   a  c h e l a t i n g   a g e n t   or   a g e n t s  

35  r e p r e s e n t e d   by  G e n e r a l   F o r m u l a   ( I I )   a n d / o r   G e n e r a l  

F o r m u l a   ( I I I ) ,   g e n e r a t i o n   of  fog  due  to  t h e   c o n t a m i n a t i o n  
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r t h e r ,   t h e r e   c an   be  o b t a i n e d   a  d e v e l o p i n g   s o l u t i o n  

v i n g   e x c e l l e n t   s t a b i l i t y   w i t h o u t   f a l l   of   PH  a n d ^  

r m a t i o n   of  t a r .   T h e s e   a r e   s u r p r i s i n g   e f f e c t s   t h a t   c a n  

t  be  e x p e c t e d   a t   a l l .  

One  of   t h e   c o n d i t i o n s   f o r   t h e   c o l o r   d e v e l o p i n g  

a u t i o n   u s e d   in   t h i s   i n v e n t i o n   i s   to   c o n t a i n   t h e   s u l f i t e  

i  c o n c e n t r a t i o n   of  2  x  1CT2  m o l e   or  l e s s ,   p r e f e r a b l y   4  x  

r 3   o r   l e s s ,   p e r   1  l i t e r   o f   t h e   c o l o r   d e v e l o p i n g  

j l u t i o n .  

i n   t h i s   i n v e n t i o n ,   i t   i s   p r e f e r a b l e   to   l o w e r   t h e  

. n c e n t r a t i o n   of  t h e   a b o v e   s u l f i t e   b e l o w   a  c o n s t a n t  

a l u e   b e c a u s e   i t   can   f u r t h e r   i n h i b i t   t h e   l o w e r i n g   of  t h e  

o l o r '   d e n s i t y   of  c o l o r   i m a g e   a n d   a c c o m p l i s h   t h e   e f f e c t   o f  

h i s   i n v e n t i o n   more   e f f e c t i v e l y .  

The  s u l f i t e   u s e d   in   t h i s   i n v e n t i o n   may  i n c l u d e  

o d i u m   s u l f i t e ,   p o t a s s i u m   s u l f i t e ,   s o d i u m   b i s u l f i t e ,  

o t a s s i u m   b i s u l f i t e ,   e t c .  

The  c o l o r   d e v e l o p i n g   a g e n t   u s e d   in   t h i s   i n v e n t i o n  

o n t a i n s   a t   l e a s t   one   c o m p o u n d   s e l e c t e d   f rom  t h e   c o m p o u n d  

• e p r e s e n t e d   by  G e n e r a l   F o r m u l a   ( I I )   and   t h e   c o m p o u n d  

- e p r e s e n t e d   by  G e n e r a l   F o r m u l a   ( I I I )   ( h e r e i n a f t e r  

r e f e r r e d   to   as  t h e   c h e l a t i n g   a g e n t   of  t h i s   i n v e n t i o n ) ,  

i e n e r a l   F o r m u l a   ( I I )  

3 e n e r a l   F o r m u l a   ( I I I )  
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In  G e n e r a l   F o r m u l a s   ( I I )   and  ( I I I ) ,   r ^ ,   r 2 ,   r 3 ,  

R4,  R9  and  R1Q  e a c h   r e p r e s e n t   a  h y d r o g e n   a t o m ,   a  h a l o g e n  

a t o m ,   a  s u l f o n i c   a c i d   g r o u p ,   an  a l k y l   g r o u p   h a v i n g   1  to   7 

c a r b o n   a t o m s ,   - 0 R 5 ,   - C O O R g ,  
5  / R 7  

-CON  ,  or  a  p h e n y l   g r o u p ,  

R5,  Rg,  R7  and  R8  e a c h   r e p r e s e n t   a  h y d r o g e n   a t o m   or   a n  
a l k y l   g r o u p   h a v i n g   1  t o   18  c a r b o n   a t o m s .  

10  The  a l k Y l   g r o u p   r e p r e s e n t e d   by  Rlf   r 2 /   R;J/  ^   Rg 
and  R^o  ma^  ^e  s u l : , s t i t u t e ^   or  u n s u b s t i t u t e d   and  m a y  
i n c l u d e ,   f o r   e x a m p l e ,   a  m e t h y l   g r o u p ,   an  e t h y l   g r o u p ,   a n  

i s o - p r o p y l   g r o u p ,   an  n - p r o p y l   g r o u p ,   a  t - b u t y l   g r o u p ,   a  

n - b u t y l   g r o u p ,   a  h y d r o x y m e t h y l   g r o u p ,   a  h y d r o x y e t h y l  

15  g r o u p ,   a  m e t h y l c a r b o x y l i c   a c i d   g r o u p ,   a  b e n z y l   g r o u p ,  

e t c .   The  a l k y l   g r o u p   r e p r e s e n t e d   by  R5,  Rgf  R?  an<j  Rg 
may  a l s o   i n c l u d e   t h o s e   same  as  t he   a b o v e ,   and  m a y  
a d d i t i o n a l l y   i n c l u d e   an  o c t y l   g r o u p .  

The  p h e n y l   g r o u p   r e p r e s e n t e d   by  Rx,  R2,  R3,  r 4 ,   r 9  
20  and   RlQ  may  i n c l u d e   a  p h e n y l   g r o u p ,   a  2 - h y d r o x y p h e n y l  

g r o u p ,   a  4 - a m i n o p h e n y l   g r o u p ,   e t c .  

T y p i c a l   e x a m p l e s   of  t h e   c h e l a t i n g   a g e n t   of  t h i s  

i n v e n t i o n   a r e   shown  b e l o w ,   b u t   by  no  means   l i m i t e d   t o  

t h e s e .  

25  ( I I - l )   4 - I s o p r o p y l - l ,   2 - d i h y d r o x y   b e n z e n e  

( I I - 2 )   1,  2 - D i h y d r o x y b e n z e n e - 3 ,   5 - d i s u l f   o n i c   a c i d  

( I I - 3 )   1,  2,  3 - T r i h y d r o x y b e n z e n e - 5 - c a r b o x y l i c   a c i d  

( I I - 4 )   1,  2,  3 - T r i h y d r o x y b e n z e n e - 5 - c a r b o x y m e t h y l   e s t e r  

( I I - 5 )   1,  2,  3 - T r i h y d r o x y   ben  z e n e - 5 - c a r b o x y   - n - b u t y l   e s t e r  

30  ( I I - 6 )   5 - t - B u t y l - l ,   2,  3 - t r i h y d r o x y b e n z e n e  

( I I - 7 )   1,  2 - D i h y d r o x y b e n z e n e - 3 ,   5,  6 - t r i s u l f   o n i c   a c i d  

( I I - 8 )   1,  2 - D i h y d r o x y b e n z e n e - 6 - c h l o r o - 3 ,   5 - d i s u l f   o n i c   a c i d  

( I I - 9 )   l , 2 - D i h y d r o x y b e n z e n e - 3 , 4 , 5 , 6 - t e t r a s u l f o n i c   a c i d  

( I I I - l )   2,  3 - D i h y d r o x y n a p h t h a l e n e - 6 - s u l f o n i c   a c i d  

35  ( I I I - 2 )   2,  3  ,  8 - T r i h y d r o x y n a p h t h a l e n e - 6 - s u l f o n i c   a c i d  

( I I I - 3 )   2  ,  3 - D i h y d r o x y n a p h t h a l e n e - 6 - c a r b o x y l i c   a c i d  
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(  I I I - 4   )  2 ,  

(  I I I - 5   )  2  ,  
3 - D i h y d r o x y - 8 - c h l o r o - n a p h t h a l e n e - 6 - s u l f   o n i c  

a c i d  

Among  t h e   a b o v e   c o m p o u n d s ,   p a r t i c u l a r l y   p r e f e r a b l y  

u s e d   in   t h i s   i n v e n t i o n   i s   1,  2 - d i h y d r o x y   b e n z e n e -   3 , 5 -  

d i s u l f o n i c   a c i d ,   w h i c h   may  be  a l s o   u s e d   a s   a l k a l i   s a l t s  

s u c h   as   a  s o d i u m   s a l t   and  a  p o t a s s i u m   s a l t .  

in   t h i s   i n v e n t i o n ,   t h e   a b o v e   c h e l a t i n g   a g e n t  

r e p r e s e n t e d   by  G e n e r a l   F o r m u l a   ( I I )   o r   ( I I I )   of   t h i s  

}  i n v e n t i o n   may  be  u s e d   in  t h e   r a n g e   of   5  mg  to   20  g ,  

p r e f e r a b l y   a d d e d   in  an  a m o u n t   of   10  mg  t o   10  g,  m o r e  

p r e f e r a b l y   20  mg  to   3  g,  p e r   1  l i t e r   o f   t h e   d e v e l o p i n g  

s o l u t i o n ,   t o   o b t a i n   good   r e s u l t s .  

The  c h e l a t i n g   a g e n t   of   t h i s   i n v e n t i o n   may  be  u s e d  

5  a l o n e   o r   may  be  u s e d   in  c o m b i n a t i o n .   T h e r e   may  b e  

f u r t h e r   u s e d ,   in   c o m b i n a t i o n ,   o t h e r   c h e l a t i n g   a g e n t s   s u c h  

as  a m i n o p o l y p h o s p h o n i c   a c i d s   s u c h   as   a m i n o t r i   ( m e t h y l e n e -  

p h o s p h o n i c   a c i d )   and   e t h y l e n e d i a m i n e t e t r a p h o s p h o r i c   a c i d ,  

o x y c a r b o x y l i c   a c i d s   s u c h   as  c i t r i c   a c i d   a n d   g l u c o n i c  

0  a c i d ,   p h o s p h o n o c a r b o x y l i c   a c i d s   s u c h   a s  

2 - p h o s p h o n o b u t a n e - l   ,  2  ,  4 - t r   i c a r b o x y   l i e   ac  id   , 

p o l y p h o s p h o r i c   a c i d s   s u c h   as   t r i p o l y p h o s p h o r i c   a c i d   a n d  

h e x a m e t a p h o s p h o r i c   a c i d .  

The  c o l o r   d e v e l o p i n g   a g e n t   u s e d   in   t h e   c o l o r  

!5  d e v e l o p i n g   s o l u t i o n   of   t h i s   i n v e n t i o n   may  p r e f e r a b l y  

i n c l u d e   p - p h e n y l e n e d i a m i n e   t y p e   c o m p o u n d s   h a v i n g   a  w a t e r  

s o l u b l e   g r o u p .  

The  p - p h e n y l e n e d i a m i n e   t y p e   c o m p o u n d s   h a v i n g   a  

w a t e r   s o l u b l e   g r o u p   h a v e   a d v a n t a g e s   n o t   o n l y   t h a t   t h e y  

30  may  p r o d u c e   no  s t a i n   on  l i g h t - s e n s i t i v e   m a t e r i a l s   a n d  

h a r d l y   c a u s e   a  r a s h   on  s k i n   e v e n   i f   t h e   s k i n   was  s m e a r e d  

w i t h   t h e m ,   as  c o m p a r e d   w i t h   p - p h e n y l e n e d i a m i n e   t y p e  

c o m p o u n d s   h a v i n g   no  w a t e r   s o l u b l e   g r o u p   s u c h   a s  

N , N - d i e t h y l - p - p h e n y l e n e d i a m i n e   or   t h e   l i k e ,   b u t   a l s o   t h a t  

35  t h e y   can   a f f o r d   to   e f f e c t i v e l y   a c h i e v e   t h e   o b j e c t s   o f  

t h i s   i n v e n t i o n   by  u s i n g   t hem  p a r t i c u l a r l y   in   c o m b i n a t i o n  
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w i t h   t h e   c o m p o u n d   r e p r e s e n t e d   by  G e n e r a l   F o r m u l a   ( I )   i n  

t h i s   i n v e n t i o n .  

The  a b o v e   w a t e r   s o l u b l e   g r o u p   may  be  s u c h   t h a t   a t  

l e a s t   one   w a t e r   s o l u b l e   g r o u p   i s   p o s s e s s e d   on  an  a m i n o  

5  g r o u p   o r   b e n z e n e   r i n g   of   t h e   p - p h e n y l e n e d i a m i n e   t y p e  

c o m p o u n d s .   S p e c i f i c   w a t e r   s o l u b l e   g r o u p   may  p r e f e r a b l y  

i n c l u d e   -  (CH2  )n_CH20H,   - ( C H 2 ) m N H S 0 2 - ( C H 2 ) n - C H 3 ,  

- < C H 2 ) m O - ( C H 2 ) n - C H 3 ,   - < C H 2 C H 2 0 ) n C m H 2 m + 1   and  n  e a c h  

r e p r e s e n t   an  i n t e g e r   of  0  or   m o r e ) ,   a  -C00H  g r o u p ,   a  

10  _S03H  g r o u p .  
S p e c i f i c   e x e m p l a r y   c o m p o u n d s   of  t h e   c o l o r  

d e v e l o p i n g   a g e n t   p r e f e r a b l y   u s e d   in  t h i s   i n v e n t i o n   a r e  

shown  b e l o w .  

1 5  E x e m p l a r y   c o l o r   d e v e l o p i n g   a g e n t s  
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Among  t h e   c o l o r   d e v e l o p i n g   a g e n t s   e x e m p l i f i e d   i n  
t h e   a b o v e ,   t h o s e   w h i c h   can   be  p r e f e r a b l y   u s e d   in   t h i s  
i n v e n t i o n   as  b e i n g   f r e e   f r o m   g e n e r a t i o n   of  fog   a r e  
c o m p o u n d s   shown  as  e x e m p l a r y   Nos .   ( A - l ) ,   ( A - 2 ) ,   ( A - 3 ) ,  

5  ( A - 4 ) ,   ( A - 6 ) ,   ( A - 7 )   and   ( A - 1 5 ) ,   and  p a r t i c u l a r l y  
p r e f e r a b l e   c o m p o u n d   i s   No.  ( A - l ) .  

The  a b o v e   c o l o r   d e v e l o p i n g   a g e n t s   a r e   g e n e r a l l y  
u s e d   in  t h e   f o r m   of  s a l t s   s u c h   as  h y d r o c h l o r i d e ,   s u l f a t e ,  
p - t o l u e n e s u l f o n a t e ,   e t c .  

10  Tne  c o l o r   d e v e l o p i n g   a g e n t   h a v i n g   a  w a t e r   s o l u b l e  
g r o u p ,   u s e d   in  t h i s   i n v e n t i o n ,   may  be  u s e d   p r e f e r a b l y   i n  
t h e   r a n g e   of  1  x  10"2   to   2  x  10"1   mole   p e r   1  l i t e r   of   t h e  
c o l o r   d e v e l o p i n g   s o l u t i o n ,   more   p r e f e r a b l y   f r o m   a  
v i e w p o i n t   of  t h e   r a p i d   p r o c e s s i n g ,   in  t h e   r a n g e   of   1 . 5   x  
10  to  2  x  10  mole   p e r   1  l i t e r   of  t he   c o l o r   d e v e l o p i n g  
s o l u t i o n .  

The  c o l o r   d e v e l o p i n g   s o l u t i o n   of  t h i s   i n v e n t i o n  
may  c o n t a i n   t h e   f o l l o w i n g   d e v e l o p i n g   s o l u t i o n   c o m p o n e n t s ,  
in  a d d i t i o n   to   t h e   a b o v e   c o m p o n e n t .  

0  As  a l k a l i   a g e n t s   o t h e r   t h a n   t h e   a b o v e   c a r b o n a t e s ,  
s o d i u m   h y d r o x i d e ,   p o t a s s i u m   h y d r o x i d e ,   s i l i c a t e ,   s o d i u m  
m e t a b o r a t e ,   p o t a s s i u m   m e t a b o r a t e ,   t r i s o d i u m   p h o s p h a t e ,  
t r i p o t a s s i u m   p h o s p h a t e ,   b o r a x ,   e t c .   may  be  u s e d   a l o n e   o r  
in  c o m b i n a t i o n   so  f a r   as  t h e   a b o v e   e f f e c t s   of  t h i s  

5  i n v e n t i o n ,   n a m e l y ,   t h e   e f f e c t   of  no  o c c u r r e n c e   o f  
p r e c i p i t a t i o n   and   t h e   e f f e c t   of  m a k i n g   t h e   pH  s t a b l e   c a n  
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be  m a i n t a i n e d .   I t   n e c e s s a r y   r o r   m e   p i e F a ^ u i U U   —  

s o l u t i o n ,   or  f o r   t h e   p u r p o s e   of   i n c r e a s i n g   i n t e n s i t y   o f  

i o n s ,   t h e r e   can   be  u s e d   a  v a r i e t y   o f   s a l t s   s u c h   a s  

d i s o d i u m   h y d r o g e n p h o s p h a t e   ,  d i p o t a s s i u m   h y d r o g e n p h o s -  

5  p h a t e ,   s o d i u m   b i c a r b o n a t e ,   p o t a s s i u m   b i c a r b o n a t e   a n d  

b o r a t e .  

I f   n e c e s s a r y ,   an  i n o r g a n i c   o r   o r g a n i c   a n t i f o g g a n t  

may  be  a l s o   a d d e d .  

I f   n e c e s s a r y ,   a  d e v e l o p m e n t   a c c e l e r a t o r   can  b e  

0  a l s o   u s e d .   Such  a  d e v e l o p i n g   a c c e l e r a t o r   may  i n c l u d e  

e v e r y   k i n d   of   p y r i d i n i u m   c o m p o u n d s   as   t y p i f i e d   by  t h o s e  

d i s c l o s e d   in  U . S .   P a t e n t s   No.  2 , 6 4 8 , 6 0 4   and   N o .  

3 , 6 7 1 , 2 4 7 ,   and   J a p a n e s e   P a t e n t   P u b l i c a t i o n   No.  9 5 0 3 / 1 9 6 9  

a n d   o t h e r   c a t i o n i c   c o m p o u n d s ,   c a t i o n i c   d y e s   such   a s  

5  p h e n o s a f r a n i n e ,   n e u t r a l   s a l t s   s u c h   as   t h a l l i u m   n i t r a t e ,  

p o l y e t h y l e n e   g l y c o l   o r   d e r i v a t i v e s   t h e r e o f   d i s c l o s e d   i n  

U . S .   P a t e n t s   No.  2 , 5 3 3 , 9 9 0 ,   No.  2 , 5 3 1 , 8 3 2 ,   No.  2 , 9 5 0 , 9 7 0  

a n d   No.  2 , 5 7 7 , 1 2 7   a n d   J a p a n e s e   P a t e n t   P u b l i c a t i o n   N o .  

9 5 0 4 / 1 9 6 9 ,   n o n i o n i c   c o m p o u n d s   s u c h   as  p o l y t h i o e t h e r s   , 

JO  o r g a n i c   s o l v e n t s   d i s c l o s e d   in   J a p a n e s e   P a t e n t   P u b l i c a t i o n  

No.  9 5 0 9 / 1 9 6 9 ,   or   o r g a n i c   a m i n e s ,   e t h a n o l a m i n e   , 

e t h y l e n e d i a m i n e ,   d i e t h a n o l a m i n e ,   t r i e t h a n o l a m i n e ,   e t c .  

I t   may  a l s o   i n c l u d e   b e n z y l   a l c o h o l   d i s c l o s e d   in  U . S .  

P a t e n t   No.  2 , 3 0 4 , 9 2 5 ,   p h e n e t h y l   a l c o h o l ,   and  b e s i d e s  

25  t h e s e ,   a c e t y l e n e   g l y c o l ,   m e t h y l   e t h y l   k e t o n e ,  

c y c l o h e x a n e ,   t h i o e t h e r s ,   p y r i d i n e ,   a m m o n i a ,   h y d r a z i n e ,  

a m i n e s   ,  e t c   . 
In  t h e   a b o v e ,   t h e   b a d   s o l u b l e   o r g a n i c   s o l v e n t  

p a r t i c u l a r l y   t y p i f i e d   by  b e n z y l   a l c o h o l   t e n d s   to  c a u s e  

30  a p p e a r a n c e   of  t a r   a f t e r   u se   of  t h e   c o l o r   d e v e l o p i n g  

s o l u t i o n   f o r   a  l o n g   p e r i o d   of   t i m e ,   p a r t i c u l a r l y  

d u r i n g   t h e   r u n n i n g   p r o c e s s i n g   a c c o r d i n g   to   a  l o w  

r e p l e n i s h i n g   s y s t e m .   A p p e a r a n c e   o f   s u c h   t a r ,   w h e n  

a d h e r e d   on  a  p a p e r   l i g h t - s e n s i t i v e   m a t e r i a l   to  b e  

35  p r o c e s s e d ,   may  e v e n   b r i n g   a b o u t   s u c h   a  s e r i o u s   t r o u b l e  

t h a t   a  c o m m e r c i a l   v a l u e   of  t h e   p r o d u c t   i s   e x t r e m e l y  
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d a m a g e d .  

A l s o ,   s i n c e   t h e   bad   s o l v e n t   o r g a n i c   s o l v e n t   h a s  

p o o r   s o l v e n c y   t o   w a t e r ,   t h e r e   i s   n o t   o n l y   a  

c u m b e r s o m e n e s s   t h a t   a  s t i r r i n g   i n s t r u m e n t   i s   n e e d e d   t o  

5  p r e p a r e   t h e   c o l o r   d e v e l o p i n g   s o l u t i o n   i t s e l f ,   b u t   a l s o   a  

l i m i t   to  t h e   d e v e l o p m e n t   a c c e l e r a t i n g   e f f e c t   due   to   t h e  

b a d n e s s   of  i t s   s o l v e n c y   r a t e   e v e n   w i t h   use   of   s u c h   a  

s t i r r i n g   i n s t r u m e n t .  

The  bad  s o l v e n t   o r g a n i c   s o l v e n t   d o e s   f u r t h e r   h a v e  

10  p r o b l e m s   such   t h a t   i t   h a s   a  g r e a t   v a l u e   f o r   t h e   b u r d e n   t o  

e n v i r o n m e n t a l   p o l l u t i o n   s u c h   as   b i o c h e m i c a l   o x y g e n   d e m a n d  

(BOD),  and  c a n n o t   be  a b a n d o n e d   in  s e w e r a g e s ,   r i v e r s   o r  

t h e   l i k e ,   so  t h a t   much  l a b o r   and   c o s t   a r e   n e e d e d   f o r  

w a s t e   l i q u o r   d i s p o s a l .   A c c o r d i n g l y ,   i t   i s   p r e f e r a b l y  

15  u s e d   in  a  d e c r e a s e d   a m o u n t ,   or   n o t   u s e d .  

F u r t h e r ,   in  t h e   c o l o r   d e v e l o p i n g   s o l u t i o n   of  t h i s  

i n v e n t i o n ,   i f   n e c e s s a r y ,   e t h y l e n e   g l y c o l ,   m e t h y l  

c e l l o s o l v e ,   m e t h a n o l ,   a c e t o n e ,   d i m e t h y l f   o r m a m i d e   , 

B - c y c l o d e x t r i n   and   o t h e r   c o m p o u n d s   d i s c l o s e d   in  J a p a n e s e  

20  P a e n t   P u b l i c a t i o n s   No.  3 3 3 7 8 / 1 9 7 2   and   No.  9 5 0 9 / 1 9 6 9   c a n  

be  u s e d   as  an  o r g a n i c   s o l v e n t   f o r   i n c r e a s i n g   t h e  

d i s s o l v i n g   d e g r e e   of   a  d e v e l o p i n g   a g e n t .  

An  a u x i l i a r y   d e v e l o p i n g   a g e n t   can   be  a l s o   u s e d  

t o g e t h e r   w i t h   t h e   d e v e l o p i n g   a g e n t .   Such  an  a u x i l i a r y  

25  d e v e l o p i n g   a g e n t   i s   known  to  i n c l u d e ,   f o r   e x a m p l e ,  

N - m e t h y l - p - a m i n o p h e n o l   h e x a s u l f a t e   ( M e t o l ) ,   p h e n i d o n e ,  

N,N  1  - d i e t h y l - p - a m i n o p h e n o l   h y d r o c h l o r i d e ,   N , N , N   "N  1  -  

t e t r a m e t h y l - p - p h e n y l e n e d i a m i n e   h y d r o c h l o r i d e ,   and  may  b e  

a d d e d   u s u a l l y   in  an  a m o u n t   of  0 . 0 1   g  to   1 . 0   g / l i t .  

30  B e s i d e s   t h e s e ,   i f   n e c e s s a r y ,   t h e r e   can   be  f u r t h e r   a d d e d  

c o m p e t i n g   c o u p l e r s ,   f o g g i n g   a g e n t s ,   c o l o r e d   c o u p l e r s ,  

d e v e l o p m e n t   r e s t r a i n e r - r e l e a s i n g   t y p e   c o u p l e r s   ( t h e  

s o - c a l l e d   DIR  c o u p l e r s   )  or   d e v e l o p m e n t  

r e s t r a i n e r - r e l e a s i n g   c o m p o u n d s .  

35  S t i l l   f u r t h e r ,   b e s i d e s ,   v a r i o u s   a d d i t i v e s   s u c h   a s  

a n t i - s t a i n   a g e n t s ,   s l u d g e   p r e v e n t i v e   a g e n t s   a n d  
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i n t e r l a y e r   e f f e c t   a c c e l e r a t o r s   can   be  u s e d .  
The  r e s p e c t i v e   c o m p o n e n t s   of   t h e   a b o v e   c o l o r  

d e v e l o p i n g   a g e n t   can   be  p r e p a r e d   by  s u c c e s s i v e l y   a d d i n g  
t h e m   to   a  g i v e n   a m o u n t   o f   w a t e r ,   f o l l o w e d   by  s t i r r i n g .  

5  In  t h i s   o c c a s i o n ,   a  c o m p o n e n t   h a v i n g   p o o r   s o l v e n c y   t o  

w a t e r   may  be  a d d e d   by  m i x i n g   i t   w i t h   t h e   a b o v e   o r g a n i c  

s o l v e n t   s u c h   as   t r i e t h a n o l a m i n e .   More  g e n e r a l l y ,   a  
m i x t u r e   of  a  p l u r a l i t y   o f   c o m p o n e n t s   t h a t   can   be  s t a b l y  

p r e s e n t   t o g e t h e r   w i t h   e a c h   o t h e r ,   p r e p a r e d   in  t h e   f o rm  o f  

10  a  c o n c e n t r a t e d   a q u e o u s   s o l u t i o n   or   a  s o l i d   in   a  s m a l l  

c o n t a i n e r ,   may  be  a d d e d   in   w a t e r   and  s t i r r e d   to  o b t a i n   a  
s o l u t i o n   as  t h e   c o l o r   d e v e l o p i n g   s o l u t i o n   of  t h i s  

i n v e n t i o n .  

In  t h i s   i n v e n t i o n ,   t h e   a b o v e   c o l o r   d e v e l o p i n g  

15  a g e n t   can   be  u s e d   in  a  d e s i r e d   pH  r a n g e ,   b u t ,   f r o m   a  

v i e w p o i n t   of  r a p i d   p r o c e s s i n g ,   p r e f e r a b l y   in  t h e   r a n g e   o f  

pH  9 . 5   to   1 3 . 0 ,   more   p r e f e r a b l y   pH  9 .8   to  1 3 . 0 .  

In  t h i s   i n v e n t i o n ,   t h e   c o l o r   d e v e l o p i n g   p r o c e s s i n g  

t e m p e r a t u r e   may  be  n o t   l o w e r   t h a n   30°C  and  n o t   h i g h e r  

20  t h a n   5 0 ° c ,   w i t h i n   w h i c h   t h e   h i g h e r   i t   i s ,   t h e   m o r e  
p r e f e r a b l y   i t   b e c o m e s   p o s s i b l e   t o   c a r r y   o u t   r a p i d  
p r o c e s s i n g   in   a  s h o r t   t i m e ,   b u t ,   f rom  a  v i e w p o i n t   o f  

i m a g e   p r e s e r v a t i o n   s t a b i l i t y ,   t h e   t e m p e r a t u r e   s h o u l d   n o t  
be  so  h i g h .   T h u s ,   t h e   p r o c e s s i n g   i s   p r e f e r a b l y   c a r r i e d  

25  o u t   a t   n o t   l o w e r   t h a n   33°C  and   n o t   h i g h e r   t h a n   4 5 ° C .  

In  g e n e r a l ,   t h e   c o l o r   d e v e l o p i n g   i s   c o n v e n t i o n a l l y  
c a r r i e d   o u t   in  a b o u t   3  m i n u t e s   and   30  s e c o n d s ,   b u t ,   i n  

t h e   p r e s e n t   i n v e n t i o n ,   i t   c a n   be  c a r r i e d   o u t   in  2  m i n u t e s  

or   l e s s ,   or  can   be  a l s o   c a r r i e d   o u t   in  t h e   r a n g e   of   30 
30  s e c o n d s   to   1  m i n u t e   and  30  s e c o n d s .  

T h i s   i n v e n t i o n   c an   be  a p p l i e d   in  any  s y s t e m   i f   i t  

i s   a  s y s t e m   u s i n g   t h e   c o l o r   d e v e l o p i n g   s o l u t i o n  

c o n t a i n i n g   t h e   c o m p o u n d   r e p r e s e n t e d   by  t h e   a b o v e   G e n e r a l  

F o r m u l a   ( I )   and   a t   l e a s t   o n e   c o m p o u n d   s e l e c t e d   f rom  t h e  

35  c o m p o u n d   r e p r e s e n t e d   by  t h e   a b o v e   G e n e r a l   F o r m u l a   ( I I )  
and   t h e   c o m p o u n d   r e p r e s e n t e d   by  t h e   a b o v e   G e n e r a l   F o r m u l a  
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( I I I ) .   For   e x a m p l e ,   t h e r e   can   be  u s e d   a  m o n o b a t h  

p r o c e s s i n g   s y s t e m ,   as   w e l l   as   o t h e r   v a r i o u s   t y p e s   o f  

p r o c e s s i n g   s y s t e m s   s u c h   as   a  s p r a y   s y s t e m   in  w h i c h   a  

p r o c e s s i n g   s o l u t i o n   i s   f o r m e d   i n t o   a  s p r a y ,   a  web  s y s t e m  

5  u t i l i z i n g   t h e   c o n t a c t   w i t h   a  c a r r i e r   i m p r e g n a t e d   w i t h   a  

p r o c e s s i n g   s o l u t i o n ,   or   a  d e v e l o p i n g   s y s t e m   u s i n g   a  

v i s c o u s   p r o c e s s i n g   s o l u t i o n .   H o w e v e r ,   t h e   p r o c e s s i n g  

s t e p   s h o u l d   s u b s t a n t i a l l y   c o m p r i s e   t h e   s t e p s   of  c o l o r  

d e v e l o p i n g ,   b l e a c h - f i x i n g   and   w a s h i n g   or   s t a b i l i z i n g   t h a t  

LO  can   be  s u b s t i t u t e d   w i t h   t h e   w a s h i n g .  

The  b l e a c h - f i x i n g   s t e p   may  be  c o n s t i t u t e d  

s e p a r a t e l y   of  a  b l e a c h i n g   s t e p   and  a  f i x i n g   s t e p ,   or  m a y  

c o m p r i s e   a  b l e a c h - f i x i n g   b a t h   c a r r y i n g   o u t   t h e   b l e a c h i n g  

and   f i x i n g   in  a  b a t h .  

L5  B l e a c h i n g   a g e n t s   t h a t   can   be  u s e d   in  t h e  

b l e a c h - f i x i n g   s o l u t i o n   u s e d   in   t h i s   i n v e n t i o n   a r e   m e t a l  

c o m p l e x   s a l t s   of  o r g a n i c   a c i d s .   The  c o m p l e x   s a l t s   a r e  

c o m p o u n d s   f o r m e d   by  c o o r d i n a t i o n   of  a  m e t a l   ion   s u c h   a s  

i r o n ,   c o b a l t ,   c o p p e r ,   e t c .   w i t h   an  o r g a n i c   a c i d   s u c h   a s  

20  a m i n o p o l y c a r b o x y l i c   a c i d   or   o x a l i c   a c i d   and  c i t r i c   a c i d .  

Most   p r e f e r a b l e   o r g a n i c   a c i d   u s e d   f o r   t h e   f o r m a t i o n   o f  

m e t a l   c o m p l e x   s a l t s   may  i n c l u d e   p o l y c a r b o x y l i c   a c i d .  

T h e s e   p o l y c a r b o x y l i c   a c i d   and   a m i n o p o l y c a r b o x y l i c   a c i d  

may  be  a l k a l i   m e t a l   s a l t s ,   ammonium  s a l t s   or  w a t e r  

25  s o l u b l e   a m i n e   s a l t s .   S p e c i f i c   e x a m p l e s   of  t h e s e   m a y  

i n c l u d e   t h e   f o l l o w i n g :  

[1]   E t h y l e n e d i a m i n e t e t r a a c e t i c   a c i d  

[2]  D i e t h y l e n e t r i a m i n e p e n t a a c e t i c   a c i d  

1  3  ]  E t h y l e n e d i a m i n e - N -   (  B - o x y e t h y   1  )  -N  ,  N  '  ,  N  *  - t r i a c e t   i c  

30  a c i d  

[43  P r o p o y l e n e d i a m i n e t e t r a a c e t i c   a c i d  

[5]   N i t r i l o t r i a c e t i c   a c i d  

[6]  C y c l o h e x a n e d i a m i n e t e t r a a c e t i c   a c i d  

[7]  I m i n o d i a c e t i c   a c i d  

35  [8]  D i h y d r o x y e t h y l g l y c i n e c i t r i c   a c i d   (or   t a r t a r i c   a c i d )  

[93  E t h y l   e t h e r   d i a m i n e t e t r a a c e t i c   a c i d  



[ 1 0 ]   G l y c o l   e t h e r   a i a m i n e t e t r a a c e t x c   a c i u  

[ 1 1 ]   E t h y l e n e d i a m i n e t e t r a p r o p i o n i c   a c i d  

[ 1 2 ]   P h e n y l e n e d i a m i n e t e t r a a c e t i c   a c i d  

[ 1 3 ]   E t h y l e n e d i a m i n e t e t r a a c e t i c   a c i d   d i s o d i u m   s a l t  

5  [141   E t h y l e n e d i a m i n e t e t r a a c e t i c   a c i d   t e t r a ( t r i m e t h y l -  

a m m o n i u m )   s a l t  

t l 5 ]   E t h y l e n e d i a m i n e t e t r a a c e t i c   a c i d   t e t r a s o d i u m   s a l t  

[16  3  D i e t h y l e n e t r i a m i n e p e n t a a c e t i c   a c i d   p e n t a s o d i u m   s a l t  

[  17  ]  E t h y l e n e d i a m i   n e - N -   (  B - o x y e t h y l   )  -N  ,  N  '  ,  N  '  - t r   i a c e t   i c  

0  a c i d   s o d i u m   s a l t  

[18  3  p r o p y l e n e d i a m i n e t e t r a a c e t i c   a c i d   s o d i u m   s a l t  

[19  3  N i t r i l o t r i a c e t i c   a c i d   s o d i u m   s a l t  

[20  3  C y c l o h e x a n e d i a m i n e t e t r a a c e t i c   a c i d   s o d i u m   s a l t  

T h e s e   b l e a c h i n g   a g e n t   may  be  u s e d   p r e f e r a b l y   in  a n  

.5  a m o u n t   o f   5  t o   450  g / l i t . ,   more   p r e f e r a b l y   20  to   2 5 0  

g / l i t .   The   b l e a c h - f i x i n g   s o l u t i o n   may  c o n t a i n   a  s i l v e r  

h a l i d e   f i x i n g   a g e n t   in   a d d i t i o n   t o   t h e   b l e a c h i n g   a g e n t  

m e n t i o n e d   a b o v e ,   a n d ,   i f   n e c e s s a r y ,   a  s o l u t i o n   of   t h e  

c o m p o s i t i o n   c o n t a i n i n g   s u l f i t e   as   a  p r e s e r v a t i v e   may  b e  

»0  u s e d .   T h e r e   c an   be  a l s o   u s e d   a  b l e a c h - f i x i n g   s o l u t i o n   o f  

t h e   c o m p o s i t i o n   to   w h i c h   an  e t h y l e n e d i a m i n e t e t r a a c e t i c  

a c i d   i r o n   ( I I I )   c o m p l e x   s a l t   b l e a c h i n g   a g e n t   and   a  h a l i d e  

s u c h   as  a m m o n i u m   b r o m i d e   o t h e r   t h a n   t h e   a b o v e   s i l v e r  

h a l i d e   f i x i n g   a g e n t   a r e   a d d e d   in   a  s m a l l   a m o u n t ,   o r ,   o n  

25  t h e   c o n t r a r y ,   a  b l e a c h - f i x i n g   s o l u t i o n   of  t h e   c o m p o s i t i o n  

to   w h i c h   a  s i l v e r   h a l i d e   s u c h   as  ammonium  b r o m i d e   i s  

a d d e d   in   a  l a r g e   a m o u n t ,   or  a  s p e c i a l   b l e a c h - f i x i n g  

s o l u t i o n   of   t h e   c o m p o s i t i o n   c o m p r i s i n g   a  c o m b i n a t i o n   o f  

an  e t h y l e n e d i a m i n e t e t r a a c e t i c   a c i d   i r o n   ( I I I )   c o m p l e x  

30  s a l t   b l e a c h i n g   a g e n t   and   a  l a r g e   a m o u n t   of   s i l v e r   h a l i d e  

s u c h   as   a m m o n i u m   b r o m i d e .   The  a b o v e   h a l i d e   t h a t   can   b e  

u s e d   may  i n c l u d e ,   b e s i d e s   ammonium  b r o m i d e ,   h y d r o c h l o r i c  

a c i d ,   h y d r o b r o m i c   a c i d ,   l i t h i u m   b r o m i d e ,   s o d i u m   b r o m i d e ,  

p o t a s s i u m   b r o m i d e ,   s o d i u m   i o d i d e ,   p o t a s s i u m   i o d i d e ,  

35  a m m o n i u m   i o d i d e ,   e t c .  

The  s i l v e r   h a l i d e   f i x i n g   a g e n t   c o n t a i n e d   in  t h e  
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b l e a c h - f i x i n g   s o l u t i o n   may  t y p i c a l l y   i n c l u d e   t h e  

c o m p o u n d s   c a p a b l e   of  f o r m i n g   a  w a t e r   s o l u b l e   c o m p l e x   s a l t  

by  r e a c t i n g   w i t h   a  s i l v e r   h a l i d e ,   as  u s e d   in  o r d i n a r y  
f i x i n g   p r o c e s s i n g ,   f o r   e x a m p l e ,   t h i o s u l f a t e s   s u c h   a s  

5  p o t a s s i u m   t h i o s u l f a t e ,   s o d i u m   t h i o s u l f a t e   and   a m m o n i u m  

t h i o s u l f a t e ;   t h i o c y a n a t e s   s u c h   as  p o t a s s i u m   t h i o c y a n a t e ,  
s o d i u m   t h i o c y a n a t e   and  a m m o n i u m   t h i o c y a n a t e ;   t h i o u r e a s ;  

t h i o e t h e r s ;   e t c .   T h e s e   f i x i n g   a g e n t s   may  be  u s e d   in  a n  
a m o u n t   of  5  g / l i t .   or  more   and   in  t h e   r a n g e   of   t h e   a m o u n t  

10  t h a t   can   be  d i s s o l v e d ,   a n d ,   in  g e n e r a l ,   may  be  u s e d   in  a n  
a m o u n t   of   70  g  to   250  g / l i t .  

The  b l e a c h - f i x i n g   s o l u t i o n   may  c o n t a i n ,   s o l e l y   o r  
in  c o m b i n a t i o n ,   a  v a r i e t y   of   pH  b u f f e r i n g   a g e n t s   such   a s  
b o r i c   a c i d ,   b o r a x ,   s o d i u m   h y d r o x i d e ,   p o t a s s i u m   h y d r o x i d e ,  

15  s o d i u m   c a r b o n a t e ,   p o t a s s i u m   c a r b o n a t e ,   s o d i u m  

b i c a r b o n a t e ,   p o t a s s i u m   b i c a r b o n a t e ,   a c e t i c   a c i d ,   s o d i u m  

a c e t a t e   and  ammonium  h y d r o x i d e .   I t   may  a l s o   c o n t a i n  

v a r i o u s   b r i g h t e n i n g   a g e n t s ,   a n t i - f o a m i n g   a g e n t s   o r  
s u r f a c e   a c t i v e   a g e n t s .   I t   may  f u r t h e r   a p p r o p r i a t e l y  

20  c o n t a i n   p r e s e r v a t i v e s   s u c h   as  b i s u l f i t e   a d d i t i o n   p r o d u c t s  
of  h y d r o x y   l a m i n e   ,  h y d r a z i n e   or   an  a l d e h y d e   c o m p o u n d ,  
o r g a n i c   c h e l a t i n g   a g e n t s   s u c h   as  a m i n o p o l y c a r b o x y l i c   a c i d  

or   s t a b i l i z e r s   s u c h   as  n i t r o a l c o h o l   and  n i t r a t e ,   a n d  

o r g a n i c   s o l v e n t s   s u c h   as  m e t h a n o l ,   d i m e t h y l s u l f   o n a m i d e  

25  and  d i m e t h y l s u l f   o x i d e   . 
To  t h e   b l e a c h - f i x i n g   s o l u t i o n   u s e d   in  t h i s  

i n v e n t i o n ,   v a r i o u s   b l e a c h   a c c e l e r a t i n g   a g e n t s   may  b e  

a d d e d ,   d i s c l o s e d   in  J a p a n e s e   U n e x a m i n e d   P a t e n t  

P u b l i c a t i o n   No.  2 8 0 / 1 9 7 1 ,   J a p a n e s e   P a t e n t   P u b l i c a t i o n s  
30  No.  8 5 0 6 / 1 9 7 0 ,   and   No.  5 5 6 / 1 9 7 1 ,   B e l g i a n   P a t e n t   N o .  

7 7 0 , 9 1 0 ,   J a p a n e s e   P a t e n t   P u b l i c a t i o n s   No.  8 8 3 6 / 1 9 7 0   a n d  
No.  9 8 5 4 / 1 9 7 8 ,   J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n s  

No.  7 1 6 3 4 / 1 9 7 9   and   No.  4 2 3 4 9 / 1 9 7 4 ,   e t c .   can   be  a d d e d .  

The  b l e a c h - f i x i n g   s o l u t i o n   may  be  u s e d   a t   t h e   pH 
35  of   4 .0   or  m o r e ,   b u t ,   in  g e n e r a l ,   a t   t h e   pH  of  no t   l e s s  

t h a n   5 .0   and   n o t   more  t h a n   9 . 5 ,   more  p r e f e r a b l y   a t   t h e   pH 
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o f   n o t   l e s s   t h a n   6 . 0   a n a   no t   more   unan   b . d ,   a n a   s t i n  

more   p r e f e r a b l y   a t   t h e   pH  of  n o t   l e s s   t h a n   6 . 5   and  n o t  

m o r e   t h a n   8 . 5   t o   c a r r y   o u t   t h e   p r o c e s s i n g .   T h e  

p r o c e s s i n g   t e m p e r a t u r e   to   be  u s e d   may  be  a  t e m p e r a t u r e   o f  

5  n o t   l e s s   t h a n   3 °C ,   p r e f e r a b l y   n o t   l e s s   t h a n   5°C,   l o w e r  

t h a n   t h e   p r o c e s s i n g   t e m p e r a t u r e   in   a  c o l o r   d e v e l o p i n g  

t a n k ,   a n d ,   d e s i r a b l y ,   a  t e m p e r a t u r e   of   n o t   l e s s   t h a n   5 5 ° C  

w h i l e   s u p p r e s s i n g   t h e   e v a p o r a t i o n   o r   t h e   l i k e .  

in   t h i s   i n v e n t i o n ,   t h e   a b o v e   c o l o r   d e v e l o p i n g   a n d  

.0  b l e a c h   - f i x i n g   s t e p s   a r e   f o l l o w e d   by  w a s h i n g   o r   a  p r o c e s s  

by  u s e   of  w a s h i n g   s o l u t i o n   s u b s t i t u t e ,   s o - c a l l e d   w a s h i n g  

s u b s t i t u t i v e   s t a b i l i z i n g   p r o c e s s i n g ,   in  p l a c e   of   t h e  

w a s h i n g .  

The  p r o c e s s   of   t h e   w a t e r   w a s h i n g   s u b s t i t u t e  

.5  a c c o r d i n g   t o   t h i s   i n v e n t i o n   i s   a  p r o c e s s   c a r r i e d   o u t   i n  

p l a c e   o f   a  w a t e r   w a s h i n g   s t e p   f o l l o w i n g   on  a  f i x i n g   s t e p  

or   a  b l e a c h - f i x i n g   s t e p .   C o n v e n t i o n a l   w a t e r   w a s h i n g  

p r o c e s s   i s   a  p r o c e s s   f o r   w a s h i n g   a w a y ,   by  w a s h i n g   w i t h  

w a t e r ,   a  p r o c e s s i n g   s o l u t i o n   of   a  p r e v i o u s   b a t h   c o n t a i n e d  

JO  in  s t r u c t u r a l   l a y e r s   o f   t h e   l i g h t - s e n s i t i v e   m a t e r i a l ,  

s p e c i f i c a l l y   a  l a r g e   a m o u n t   of   t h i o s u l f   a t e s ,   c h e m i c a l s  

a n d   s i l v e r   c o m p l e x   s a l t s   c o n t a i n e d   in  a  f i x i n g   s o l u t i o n  

or   a  b l e a c h - f i x i n g   s o l u i t o n ,   c h e m i c a l s   c o n t a i n e d   in  a  

c o l o r   d e v e l o p i n g   s o l u t i o n   and  t h e   l i k e .   T h i s   p r o c e s s  

25  i n c l u d e s ,   f o r   e x a m p l e ,   a  m e t h o d   in  w h i c h   a  l a r g e   a m o u n t  

of   f l o w i n g   w a t e r   i s   f l o w n   on  t h e   s u r f a c e   of   a  

l i g h t - s e n s i t i v e   m a t e r i a l   in   a  w a t e r   w a s h i n g   b a t h   t o  

r e m o v e   t h e   p r o c e s s i n g   s o l u t i o n   of   t h e   p r o v i o u s   b a t h ,   a  

s u b s t i t u t i n g   w a t e r   w a s h i n g   m e t h o d   in  w h i c h   a  

30  l i g h t - s e n s i t i v e   m a t e r i a l   i s   d i p p e d   in   a  c o n s t a n t   a m o u n t  

of   w a t e r   and   t h e   w a t e r   i s   c h a n g e d   by  f r e s h   w a t e r   a f t e r  

c o n s t a n t   t i m e   p a s s e d ,   e t c .   A l t h o u g h ,   t h i s   w a t e r   w a s h i n g  

p r o c e s s   i s   u s u a l l y   c a r r i e d   o u t   o n l y   by  u s e   of   w a t e r ,   i t  

may  be  c o n d u c t e d   a f t e r   d i p p i n g   t h e   l i g h t - s e n s i t i v e  

35  m a t e r i a l   in   a  b a t h   c o n t a i n i n g   s a l t s   such   as   s o d i u m  
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s u l f i t e ,   e t c .   f o r   s e v e r a l   m i n u t e s   in  o r d e r   t o   a c c e l e r a t e  

t h e   p r o c e s s i n g   s p e e d .   In  any  e v e n t ,   t h e   w a t e r   p r o c e s s i n g  

is   c a r r i e d   o u t   by  u s i n g   w a t e r .   T h e r e f o r e ,   a  l a r g e   a m o u n t  

of  w a t e r   f o r   w a s h i n g   i s   r e q u i r e d   f o r   p r e v e n t i n g   a n y  

5  t r o u b l e s   s u c h   as  d r y i n g   of  t h e   l i g h t - s e n s i t i v e   m a t e r i a l ,  

d i r t ,   d i s c o l o r a t i o n   and  f a d i n g   of  i m a g e s ,   e t c .   d u r i n g  

s t o r a g e   c a u s e d   by  c h e m i c a l s   s u c h   as   t h i o s u l f a t e   r e m a i n e d  

in  t h e   l i g h t - s e n s i t i v e   m a t e r i a l .   F u r t h e r ,   s i n c e  

e q u i p m e n t s   f o r   d i s c h a r g i n g   t h e   w a t e r   i s   r e q u i r e d   a f t e r  

10  t h e   w a t e r   w a s h i n g   p r o c e s s ,   s u c h   p r o c e s s   i s   n o t   g o o d  

s p a t i a l l y   and  e c o n o m i c a l l y .   The  p r o c e s s   by  u s e   of  t h e  

w a s h i n g   s o l u t i o n   s u b s t i t u t e   d i s s o l v e d   s u c h   p r o b l e m s .   T h e  

p r o c e s s i n g   s o l u t i o n   u s e d   f o r   t h e   p r o c e s s   i s   n o t   m e r e l y  

w a t e r ,   b u t   a  s o l u t i o n   c o n t a i n i n g   an  a n t i m i l d e w ,  

15  a n t i s e p t i c ,   d i s i n f e c t i o n   m e a n s ,   f u r t h e r   o p t i o n a l l y ,   a  

c h e l a t i n g   a g e n t   h a v i n g   t h e   c h e l a t i n g   s t a b i l i z a t i o n   d e g r e e  

a g a i n s t   f e r r i c   ion   of  8  or   m o r e ,   a m m o n i a   c o m p o u n d s ,  

o r g a n i c   a c i d   s a l t s ,   pH  a d j u s t i n g   a g e n t s ,   s u r f a c t a n t s ,  

s u l f i t e s ,   b r i g h t e n i n g   a g e n t s ,   e t c .  

20  m   t h e   c o n v e n t i o n a l   w a t e r   w a s h i n g   p r o c e s s ,   t h e  

c o m p o u n d s   a d h e r e d   or   p e r m e a t e d   in  t h e   l i g h t - s e n s i t i v e  

m a t e r i a l   such   as  t h i o s u l f   a t e s   ,  e t c .   w e r e   w a s h e d   away  b y  

r e p l e n i s h i n g   w a t e r   in  a b o u t   5  l i t .   to   150  l i t .   p e r   1  m2 

of  t h e   l i g h t - s e n s i t i v e   m a t e r i a l .   On  t h e   o t h e r   h a n d ,  

25  a c c o r d i n g   to  t h e   p r o c e s s   of   w a s h i n g   s o l u t i o n   s u b s t i t u t e  

of  t h i s   i n v e n t i o n ,   s u c h   c o m p o u n d s   a d h e r e d   o r   p e r m e a t e d   i n  

t h e   l i g h t - s e n s i t i v e   m a t e r i a l   i s   w a s h e d   away  by  a  

r e p l e n i s h e d   a m o u n t   of  a b o u t   0 . 0 1   l i t .   to   2 . 5   l i t .   p e r   1 

m2  of   t h e   l i g h t - s e n s i t i v e   m a t e r i a l .   F u r t h e r ,   s i n c e   t h e  
30  p r o c e s s   of  t h i s   i n v n e t i o n   can   be  made  by  u s e   of  v e r y  

l i t t l e   r e p l e n i s h e d   a m o u n t   as  c o m p a r e d   w i t h   t h e  

c o n v n e t i o n a l   p r o c e s s e s ,   f e e d i n g -   and  d i s c h a r g i n g - p i p i n g  

e q u i p m e n t s   of  w a t e r   to   an  a u t o m a t i c   p r o c e s s i n g   m a c h i n e  

w h i c h   h a s   been   r e q u i r e d   in   t h e   c o n v e n t i o n a l   w a t e r   w a s h i n g  

35  p r o c e s s   became   no t   to  be  n e c e s s a r i l y   r e q u i r e d ,   and  t h u s  

m i n i t u r i z a t i o n   of  t h e   e q u i p m e n t   i s   a c c o m p l i s h e d .  



The  p r o c e s s i n g   «->y  «-»■»- 

b s t i t u t e   a p p l i c a b l e   in  t h i s   i n v e n t i o n   w i l l   be  d e s c r i b e d  

:10W.  
The  pH  of   t h e   w a s h i n g   s o l u i t o n   s u b s t i t u t e   m a y  

inge  b e t w e e n   5 . 5   a n d   1 0 . 0 .   The  p H - a d j u s t i n g   a g e n t s   t h a t  

in  be  c o n t a i n e d   in   t h e   w a s h i n g   s o l u t i o n   s u b s t i t u t e  

j p l i c a b l e   in   t h i s   i n v e n t i o n   may  be  any  of   t h o s e   o f  

L k a l i   a g e n t s   o r   a c i d   a g e n t s   g e n e r a l l y   known  in  t h e   a r t .  

The  p r o c e s s i n g   by  u s e   of   t h e   w a s h i n g   s o l u t i o n  

u b s t i t u t e   ( o r   t h e   s t a b i l i z i n g   p r o c e s s i n g   o r   s t e p s )   m a y  

a  c a r r i e d   o u t   a t   a  t e m p e r a t u r e   r a n g i n g   b e t w e e n   15°C  a n d  

0°C,   p r e f e r a b l y   20°C  and   4 5 ° C .   The  p r o c e s s i n g   t i m e   a s  

h o r t   as   p o s s i b l e   i s   a l s o   more   p r e f e r a b l e   f r o m   a  

i e w p o i n t   of  t h e   r a p i d   p r o c e s s i n g ,   b u t ,   in   g e n e r a l ,   m a y  

e  in   t h e   r a n g e   o f   20  s e c o n d s   to   10  m i n u t e s ,   m o s t  

r e f e r a b l y   1  m i n u t e   to   3  m i n u t e s .   In   t h e   c a s e   of   t h e  

r o c e s s i n g   of   w a s h i n g   s o l u t i o n   s u b s t i t u t e   u s i n g   m u l t i p l e  

. a n k s ,   i t   i s   a l s o   p r e f e r a b l e   t o   c a r r y   o u t   t h e   p r o c e s s i n g  

n  a  s h o r t e r   t i m e   i n   a n t e r i o r   t a n k s   and  in   a  l o n g e r   t i m e  

.n  p o s t e r i o r   t a n k s .   I t   i s   p a r t i c u l a r l y   p r e f e r a b l e   t o  

m c c e s s i v e l y   c a r r y   o u t   t h e   p r o c e s s i n g   in  s u c h   a  t i m e   t h a t  

.s  2 0 %   to   5 0 %   l o n g e r   t h a n   t h e   p r o c e s s i n g   t i m e   in   a n  

i n t e r i o r   t a n k .   No  w a s h i n g   i s   r e q u i r e d   a t   a l l   a f t e r   t h e  

p r o c e s s i n g   of  w a s h i n g   s o l u t i o n   s u b s t i t u t e   a p p l i c a b l e   i n  

t h i s   i n v e n t i o n ,   b u t   r i n s i n g   w i t h   use   of   s m a l l   a m o u n t   o f  

w a t e r   in  a  v e r y   s h o r t   t i m e   or   s u r f a c e   w a s h i n g   may  b e  

o p t i o n a l l y   c a r r i e d   o u t   i f   n e c e s s a r y .  

The  p r o c e s s i n g   of   w a s h i n g   s o l u t i o n   s u b s t i t u t e   ( o r  

t h e   s t a b i l i z i n g   s t e p )   a p p l i c a b l e   in  t h i s   i n v e n t i o n   may  b e  

s u p p l i e d ,   in   t h e   c a s e   of  a  m u l t i p l e   t a n k   c o u n t e r   c u r r e n t  

s y s t e m ,   in   s u c h   a  m a n n e r   t h a t   t h e   s o l u t i o n   i s   s u p p l i e d   t o  

a  p o s t e r i o r   t a n k   a n d   o v e r f l o w e d   f rom  an  a n t e r i o r   t a n k .  

As  a  m a t t e r   of  c o u r s e ,   t h e   p r o c e s s i n g   may  be  c a r r i e d   o u t  

in   a  s i n g l e   t a n k .   As  t h e   m e t h o d   of  a d d i n g   a b o v e  

c o m p o u n d s ,   v a r i o u s   m e t h o d s   a r e   a v a i l a b l e ,   i n c l u d i n g   a  

m e t h o d   in   w h i c h   t h e   c o m p o u n d s   a r e   a d d e d   to   a  s t a b i l i z i n g  
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t a n k   in  t h e   f o rm  of  a  c o n c e n t r a t e d   s o l u t i o n ,   or   a  m e t h o d  

in  w h i c h   t h e   a b o v e   c o m p o u n d s   and  o t h e r   a d d i t i v e s   a r e  

a d d e d   to   t h e   w a s h i n g   s o l u i t o n   s u b s t i t u t e   s u p p l i e d   to   a  

s t a b i l i z i n g   t a n k ,   and  t h e   r e s u l t i n g   s o l u t i o n   i s   u s e d   as  a  

5  s u p p l y i n g   s o l u t i o n   f o r   r e p l e n i s h i n g   t h e   w a s h i n g   s o l u t i o n  

s u b s t i t u t e .   Any  of  t h e s e   m e t h o d   may  be  u s e d   f o r   t h e  

a d d i t i o n   . 
T h u s ,   in  t h i s   i n v e n t i o n ,   t h e   p r o c e s s i n g   by  t h e  

w a s h i n g   s o l u i t o n   s u b s t i t u t e   a l s o   r e f e r s   to   t h e   p r o c e s s i n g  

IQ  f o r   s t a b i l i z i n g ,   w h e r e i n   s t a b i l i z i n g   p r o c e s s i n g   i s  

c a r r i e d   o u t   i m m e d i a t e l y   a f t e r   p r o c e s s i n g   by  a  p r o c e s s i n g  

s o l u t i o n   h a v i n g   b l e a c h - f i x i n g   a b i l i t y   w i t h o u t  

s u b s t a n t i a l l y   c a r r y i n g   o u t   w a s h i n g   w i t h   w a t e r ,   and  t h e  

p r o c e s s i n g   s o l u t i o n   u s e d   in  s u c h   s t a b i l i z i n g   s o l u t i o n   i s  

15  c a l l e d   t h e   w a s h i n g   s o l u t i o n   s u b s t i t u t e ,   and   t h e  

p r o c e s s i n g   t a n k   i s   c a l l e d   a  w a s h i n g   s o l u t i o n   s u b s t i t u t e  

t a n k   (o r   a  s t a b i l i z i n g   b a t h   or   a  s t a b i l i z i n g   t a n k )   . 
The  s t a b i l i z i n g   t a n k   in  t h e   s t a b i l i z i n g   p r o c e s s i n g  

a p p l i c a b l e   in  t h i s   i n v e n t i o n   may  p r e f e r a b l y   c o m p r i s e   1  t o  

20  5  t a n k s ,   p a r t i c u l a r l y   p r e f e r a b l y   1  t o   3  t a n k s ,   and   n o t  

more  t h a n   9  t a n k s   a t   m o s t .  

A c c o r d i n g   to   t h e   p r e f e r r e d   e m b o d i m e n t   of  t h e  

p r e s e n t   i n v e n t i o n ,   t h e   m e t h o d   of  p r o c e s s i n g   t h e  

l i g h t - s e n s i t i v e   s i l v e r   h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l  

25  of  t h i s   i n v e n t i o n   i s   to   p r o c e s s   a  l i g h t - s e n s i t i v e   s i l v e r  

h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l   h a v i n g   a  s i l v e r   h a l i d e  

e m u l s i o n   l a y e r   c o n t a i n i n g   s i l v e r   h a l i d e   g r a i n s  

s u b s t a n t i a l l y   c o m p r i s e d   of  s i l v e r   c h l o r i d e ,   by  u s i n g   t h e  

a f o r e s a i d   c o l o r   d e v e l o p i n g   s o l u t i o n   u s e d   in  t h i s  

30  i n v e n t i o n ,   i . e . ,   t h e   c o l o r   d e v e l o p i n g   s o l u t i o n   c o n t a i n i n g  

as  p r e s e r v a t i v e s   t h e   c o m p o u n d s   of  t h i s   i n v e n t i o n ,   t h e  

c o m p o u n d   (  I  )  . 
The  s i l v e r   h a l i d e   g r a i n s   u s e d   in  t h e   l i g h t -  

s e n s i t i v e   s i l v e r   h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l  

35  a p p l i e d   in  t h i s   i n v e n t i o n   a r e   p r e f e r a b l y   s u b s t a n t i a l l y  

c o m p r i s e d   of  s i l v e r   c h l o r i d e .   In  t h i s   i n v e n t i o n , ,   t h e  
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t e r m s   " s i l v e r   h a i i d e   g r a i n s   s u b s t a n t i a l l y   c o m p r i s e d   o f  

s i l v e r   c h l o r i d e "   a r e   m e a n t   to   be  s i l v e r   h a l i d e   g r a m s  

c o n t a i n i n g   a t   l e a s t   n o t   l e s s   t h a n   80  mole   %,  p r e f e r a b l y  

n o t   l e s s   t h a n   90  mo le   %,  and   m o r e   p r e f e r a b l y   n o t   l e s s  

t h a n   95  m o l e   %,  of  s i l v e r   c h l o r i d e .  

The  s i l v e r   h a l i d e   e m u l s i o n   c o n t a i n i n g   t h e   a b o v e  

s i l v e r   h a l i d e   g r a i n s   s u b s t a n t i a l l y   c o m p r i s e d   of  s i l v e r  

c h l o r i d e   may  c o n t a i n ,   b e s i d e s   s i l v e r   c h l o r i d e ,   s i l v e r  

b r o m i d e   a n d / o r   s i l v e r   i o d i d e   as   t h e   s i l v e r   h a l i d e  

»  c o m p o s i t i o n .   In  s u c h   a  c a s e ,   s i l v e r   b r o m i d e   may  b e  

c o n t a i n e d   in  an  a m o u n t   of   20  m o l e   %  or  l e s s ,   p r e f e r a b l y  

10  m o l e   %  or   l e s s ,   more   p r e f e r a b l y   5  m o l e   %  or  l e s s .  

When  s i l v e r   i o d i d e   i s   p r e s e n t ,   i t   may  be  c o n t a i n e d   in  a n  

a m o u n t   of   1  m o l e   %  or   l e s s ,   p r e f e r a b l y   0 . 5   mo le   %  o r  

5  l e s s   Such   s i l v e r   h a l i d e   g r a i n s   of  t h i s   i n v e n t i o n ,  

s u b s t a n t i a l l y   c o m p r i s e d   of  s i l v e r   c h l o r i d e   may  b e  

c o n t a i n e d   p r e f e r a b l y   to   a c c o u n t   f o r   80  %  or  m o r e ,   m o r e  

p r e f e r a b l y   100  %,  in  %  by  w e i g h t ,   of  t o t a l   s i l v e r   h a l i d e  

g r a i n s   in  t h e   s i l v e r   h a l i d e   e m u l s i o n   l a y e r s   w h i c h   c o n t a i n  

0  t h e   s i l v e r   h a l i d e   g r a i n s .  

C r y s t a l s   of  t h e   s i l v e r   h a l i d e   g r a i n s   u s e d   m  t h i s  

i n v e n t i o n   may  be  of  r e g u l a r   c r y s t a l s ,   t w i n   c r y s t a l s   o r  

o t h e r s ,   and   t h e r e   can   be  u s e d   t h o s e   h a v i n g   any  r a t i o   o f  

[  100  3  f a c e   to   t  1113  f a c e .   The  c r y s t a l   s t r u c t u r e   o f  

5  t h e s e   s i l v e r   h a l i d e   g r a i n s   may  be  u n i f o r m   t h r o u g h   i n s i d e  

to   o u t s i d e ,   or   may  be  of  l a y e r e d   s t r u c t u r e   c o m p r i s i n g   a n  

i n s i d e   and  o u t s i d e   of  d i f f e r e n t   n a t u r e   (a  c o r e / s h e l l  

t y p e K   T h e s e   s i l v e r   h a l i d e   g r a i n s   may  be  a l s o   of  t h e  

t y p e   s u c h   t h a t   a  l a t e n t   i m a g e   i s   c h i e f l y   f o r m e d   on  t h e  

50  s u r f a c e ,   or   of  t h e   t y p e   w h e r e i n   i t   is   f o r m e d   in  t h e  

i n s i d e   of  a  g r a i n .   T a b u l a r   s i l v e r   h a l i d e   g r a i n s   ( s e e  

J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   No.  1 1 3 9 3 4 / 1 9 8 3  

a n d   J a p a n e s e   P a t e n t   A p p l i c a t i o n   No.  1 7 0 0 7 0 / 1 9 8 4 )   can  b e  

a l s o   u s e d .  

35  The  s i l v e r   h a l i d e   g r a i n s   u s e d   in  t h i s   i n v e n t i o n  

may  be  o b t a i n e d   by  any  p r e p a r a t i o n   m e t h o d s   i n c l u d i n g   a n  
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a c i d i c   m e t h o d ,   a  n e u t r a l   m e t h o d   and  an  a m m o n i a c a l   m e t h o d .  

A l t e r n a t i v e l y ,   s e e d   g r a i n s   may  be  p r e p a r e d  

a c c o r d i n g   to   an  a c i d i c   m e t h o d ,   wh ich   a r e   a l l o w e d   to  g r o w  

a c c o r d i n g   to   an  a m m o n i a c a l   m e t h o d   t h a t   can   a c h i e v e   h i g h e r  
5  g r o w t h   r a t e ,   u n t i l   t h e y   grow  to  have   g i v e n   s i z e .   When  

g r o w i n g   t h e   s i l v e r   h a l i d e   g r a i n s ,   i t   i s   p r e f e r a b l e   t o  

c o n t r o l   t h e   pH  and   pAg  in  a  r e a c t i o n   v e s s e l ,   and  p o u r i n g  

and  m i x i n g   s i l v e r   i o n s   and  h a l i d e   i o n s   s u c c e s s i v e l y   a n d  

s i m u l t a n e o u s l y   in  t h e   a m o u n t   c o r r e s p o n d i n g   to   t h e   g r o w t h  

10  r a t e   of  s i l v e r   h a l i d e   g r a i n s   as  d i s c l o s e d ,   f o r   e x a m p l e ,  

in  J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   No.  4 8 5 2 1 / 1 9 7 9 .  

The  s i l v e r   h a l i d e   g r a i n s   a c c o r d i n g   to   t h i s  

i n v e n t i o n   a r e   p r e f e r a b l y   p r e p a r e d   in  t h e   a b o v e - m e n t i o n e d  

m a n n e r .   In  t h e   p r e s e n t   s p e c i f i c a t i o n ,   a  c o m p o s i t i o n  

15  c o n t a i n i n g   such   s i l v e r   h a l i d e   g r a i n s   a r e   r e f e r r e d   to  as  a  

s i l v e r   h a l i d e   e m u l s i o n .  

The  s i l v e r   h a l i d e   e m u l s i o n   may  be  c h e m i c a l l y  

s e n s i t i z e d   by  u s i n g   a c t i v e   g e l a t i n ;   s u l f u r   s e n s i t i z i n g  

a g e n t s ,   f o r   e x a m p l e ,   s u l f u r   s e n s i t i z i n g   a g e n t s   s u c h   a s  

20  a l l y l t h i o c a r b a m i d e ,   t h i o u r e a   and  c y s t i n e ;   s e l e n i u m  

s e n s i t i z i n g   a g e n t s ;   r e d u c t i o n   s e n s i t i z i n g   a g e n t s ,   f o r  

e x a m p l e ,   s t u n n o u s   s a l t s ,   t h i o u r e a   d i o x i d e ,   p o l y a m i n e ,  

e t c . ;   n o b l e   m e t a l   s e n s i t i z i n g   a g e n t s ,   f o r   e x a m p l e ,   g o l d  

s e n s i t i z i n g   a g e n t s ,   s p e c i f i c a l l y   i n c l u d i n g   s e n s i t i z i n g  
25  a g e n t s   s u c h   as  p o t a s s i u m   a u r o t h i o c y a n a t e   ,  p o t a s s i u m  

c h l o r o a u r a t e   and   2 - a u r o t h i o - 3 - m e t h y l b e n z o t h i a z o l i u m  

c h l o r i d e ,   or  s e n s i t i z i n g   a g e n t s   h a v i n g   a  w a t e r   s o l u b l e  

g r o u p ,   f o r   e x a m p l e ,   r u t h e n i u m ,   p a l l a d i u m ,   p l a t i n u m ,  

r h o d i u m ,   i r i d i u m ,   e t c . ,   s p e c i f i c a l l y   i n c l u d i n g   a m m o n i u m  
30  c h l o r o p a l l a d a t e ,   p o t a s s i u m   c h l o r o p l a t i n a t e   and   s o d i u m  

c h l o r o p a l l a d a t e   (Some  of  t h e i r   a c t   as  a  s e n s i t i z i n g   a g e n t  

or  a  f o g - s u p p r e s s i n g   a g e n t   d e p e n d s   on  w h e t h e r   t h e y   a r e   i n  

a  l a r g e   a m o u n t   or  a  s m a l l   a m o u n t . ) ,   e t c . ,   w h i c h   may  b e  

u s e d   a l o n e   or  in  a p p r o p r i a t e   c o m b i n a t i o n   ( f o r   e x a m p l e ,  
35  c o m b i n a t i o n   of  a  g o l d   s e n s i t i z i n g   a g e n t   w i t h   a  s u l f u r  

s e n s i t i z i n g   a g e n t ,   c o m b i n a t i o n   of  a  g o l d   s e n s i t i z i n g  
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a g e n t   w i t h   a  s e l e n i u m   s e n s i t i z i n g   a g e n t ,   e t c . } .  

The  s i l v e r   h a l i d e   e m u l s i o n   a c c o r d i n g   to   t h i s  

i n v e n t i o n   may  be  s u b j e c t e d   to   c h e m i c a l   r i p e n i n g   by  a d d i n g  

a  s u l f u r   - c o n t a i n i n g   c o m p o u n d ,   a n d ,   b e f o r e   s u c h   c h e m i c a l  

5  r i p e n i n g ,   d u r i n g   t h e   r i p e n i n g ,   or   a f t e r   t h e   r i p e n i n g ,   a t  

l e a s t   o n e   of   h y d r o x y t e t r a z a i n d e n e s   and   a t   l e a s t   one  o f  

n i t r o g e n - c o n t a i n i n g   h e t e r o c y c l i c   c o m p o u n d s   h a v i n g   a  

m e r c a p t o   g r o u p   may  be  c o n t a i n e d .  

The  s i l v e r   h a l i d e   u s e d   in   t h i s   i n v e n t i o n   may  b e  

0  o p t i c a l l y   s e n s i t i z e d   by  a d d i n g   a  s u i t a b l e   s e n s i t i z i n g   d y e  

in   a m o u n t   of  5  x  10"8   mo le   to   3  x  10~3  mole   p e r   mole   o f  

s i l v e r   h a l i d e   so  t h a t   s e n s i t i v i t i e s   to   r e s p e c t i v e l y  

d e s i r e d   l i g h t - s e n s i t i v e   w a v e l e n g t h   r e g i o n s   can   b e  

i m p a r t e d   t h e r e t o .   T h e r e   can   be  v a r i o u s   t y p e s   o f  

L5  s e n s i t i z i n g   d y e s ,   w h i c h   s e n s i t i z i n g   d y e s   can  be  u s e d  

a l o n e   o r   in   c o m b i n a t i o n   w i t h   two  or   more   of  t h e m .   T h e  

s e n s i t i z i n g   d y e s   a d v a n t a g e o u s l y   u s e d   in  t h i s   i n v e n t i o n  

may  i n c l u d e ,   f o r   e x a m p l e ,   t h e   f o l l o w i n g :  

S e n s i t i z i n g   d y e s   t o   be  u s e d   in   a  b l u e - s e n s i t i v e  

20  s i l v e r   h a l i d e   e m u l s i o n   may  i n c l u d e ,   f o r   e x a m p l e ,   t h o s e  

d i s c l o s e d   in   W e s t   Ge rman   P a t e n t   No.  9 2 9 , 0 8 0 ,   U .S .   P a t e n t s  

No.  2 , 2 3 1 , 6 5 8 ,   No.   2 , 4 9 3 , 7 4 8 ,   No.  2 , 5 0 3 , 7 7 6 ,   N o .  

2 , 5 1 9 , 0 0 1 ,   No.  2 , 9 1 2 , 3 2 9 ,   No.  3 , 6 5 6 , 9 5 9 ,   No.  3 , 6 7 2 , 8 9 7 ,  

No.  3 , 6 9 4 , 2 1 7 ,   No.  4 , 0 2 5 , 3 4 9   and  No.  4 , 0 4 6 , 5 7 2 ,   B r i t i s h  

25  P a t e n t   No.  1 , 2 4 2 , 5 8 8 ,   J a p a n e s e   P a t e n t   P u b l i c a t i o n s   N o .  

1 4 0 3 3 / 1 9 6 9   and  No.  2 4 8 4 4 / 1 9 7 7 ,   e t c .   S e n s i t i z i n g   d y e s   t o  

be  u s e d   in   a  g r e e n - s e n s i t i v e   s i l v e r   h a l i d e   e m u l s i o n   m a y  

t y p i c a l l y   i n c l u d e ,   f o r   e x a m p l e ,   c y a n i n e   d y e s ,   m e r o c y a n i n e  

d y e s   o r   c o m p o s i t e   c y a n i n e   d y e s   d i s c l o s e d   in  U .S .   P a t e n t s  

30  No.  1 , 9 3 9 , 2 0 1 ,   No.  2 , 0 7 2 , 9 0 8 ,   No.  2 , 7 3 9 , 1 4 9   and  N o .  

2 , 9 4 5 , 7 6 3 ,   B r i t i s h   P a t e n t   No.  5 0 5 , 9 7 9 ,   e t c .   F u r t h e r ,  

s e n s i t i z i n g   d y e s   to  be  u s e d   in  a  r e d - s e n s i t i v e   s i l v e r  

h a l i d e   e m u l s i o n   may  t y p i c a l l y   i n c l u d e ,   f o r   e x a m p l e ,  

c y a n i n e   d y e s ,   m e r o c y a n i n e   d y e s   or   c o m p o s i t e   c y a n i n e   d y e s  

35  d i s c l o s e d   in   U . S .   P a t e n t s   No.  2 , 2 6 9 , 2 3 4 ,   No.  2 , 2 7 0 , 3 7 8 ,  

No.  2 , 4 4 2 , 7 1 0 ,   No.  2 , 4 5 4 , 6 2 9   and  No.  2 , 7 7 6 , 2 8 0 ,   e t c .  
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S t i l l   f u r t h e r ,   t h e   c y a n i n e   d y e s ,   m e r o c y a n i n e   d y e s   o r  

c o m p o s i t e   c y a n i n e   d y e s   as  d i s c l o s e d   in  U .S .   P a t e n t s   N o .  

2 , 2 1 3 , 9 9 5 ,   No.  2 , 4 9 3 , 7 4 8   and   No.  2 , 5 1 9 , 0 0 1 ,   Wes t   G e r m a n  

P a t e n t   No.  9 2 9 , 0 8   0  can   be  a d v a n t a g e o u s l y   u s e d   in   t h e  

5  g r e e n - s e n s i t i v e   s i l v e r   h a l i d e   e m u l s i o n   or   t h e  

r e d - s e n s i t i v e   s i l v e r   h a l i d e   e m u l s i o n .  

T h e s e   s e n s i t i z i n g   d y e s   may  be  u s e d   a l o n e   or   i n  

c o m b i n a t i o n   of   t h e s e .  

I f   n e c e s s a r y ,   t h e   l i g h t - s e n s i t i v e   p h o t o g r a p h i c  

10  m a t e r i a l   of  t h i s   i n v e n t i o n   may  be  o p t i c a l l y   s e n s i t i z e d   t o  

a  d e s i r e d   w a v e l e n g t h   r e g i o n   a c c o r d i n g   to   a  s p e c t r a l  

s e n s i t i z a t i o n   m e t h o d   by  u s i n g   a  c y a n i n e   dye  or   a  

m e r o c y a n i n e   dye  a l o n e   or  in  c o m b i n a t i o n .  

A  p a r t i c u l a r l y   p r e f e r a b l e   s p e c t r a l   s e n s i t i z a t i o n  

15  m e t h o d   may  t y p i c a l l y   i n c l u d e   t h e   m e t h o d s   d i s c l o s e d   i n  

J a p a n e s e   P a t e n t   P u b l i c a t i o n s   No.  4 9 3 6 / 1 9 6 8 ,   N o .  

2 2 8 8 4 / 1 9 6 8 ,   No.  1 8 4 3 3 / 1 9 7 0 ,   No.  3 7 4 4 3 / 1 9 7 2 ,   N o .  

2 8 2 9 3 / 1 9 7 3 ,   No.  6 2 0 9 / 1 9 7 4   a n d   1 2 3 7 5 / 1 9 7 8 ,   J a p a n e s e  

U n e x a m i n e d   P a t e n t   P u b l i c a t i o n s   No.  2 3 9 3 1 / 1 9 7 7 ,   N o .  

20  5 1 9 3 2 / 1 9 7 7 ,   No.  8 0 1 1 8 / 1 9 7 9 ,   No.  1 5 3 9 2 6 / 1 9 8 3 ,   N o .  

1 1 6 6 4 6 / 1 9 8 4   and   No.  1 1 6 6 4 7 / 1 9 8 4 ,   e t c . ,   w h i c h   a r e  

c o n c e r n e d   w i t h   t h e   c o m b i n a t i o n   of   b e n z i m i d a z o l o c a r b o -  

c y a n i n e   w i t h   b e n z o x a z o l o c a r b o c y a n i n e .  

T h o s e   c o n c e r n e d   w i t h   t h e   c o m b i n a t i o n   o f  

25  c a r b o c y a n i n e   h a v i n g   a  b e n z i m i d a z o l e   n u c l e u s   w i t h   o t h e r  

c y a n i n e s   or   m e r o c y a n i n e s   may  i n c l u d e ,   f o r   e x a m p l e ,   t h o s e  

d i s c l o s e d   in  J a p a n e s e   P a t e n t   P u b l i c a t i o n s   No.  2 5 8 3 1 / 1 9 7 0 ,  

No.  1 1 1 1 4 / 1 9 7 2 ,   No.  2 5 3 7 9 / 1 9 7 2 ,   No.  3 8 4 0 6 / 1 9 7 3   N o .  

3 8 4 0 7 / 1 9 7 3 ,   No.  3 4 5 3 5 / 1 9 7 9   and   No,  1 5 6 9 / 1 9 8 0 ,   J a p a n e s e  

30  U n e x a m i n e d   P a t e n t   P u b l i c a t i o n s   No.  3 3 2 2 0 / 1 9 7 5 ,   N o .  

3 8 5 2 6 / 1 9 7 5 ,   No.  1 0 7 1 2 7 / 1 9 7 6 ,   No.  1 1 5 8 2 0 / 1 9 7 6 ,   N o .  

1 3 5 5 2 8 / 1 9 7 6 ,   No.  1 0 4 9 1 6 / 1 9 7 7   and   No.  1 0 4 9 1 7 / 1 9 7 7 ,   e t c .  

T h o s e   c o n c e r n e d   w i t h   t h e   c o m b i n a t i o n   o f  

b e n z o x a z o l o c a r b o c y a n i n e   (oxa   ' C a r b o c y a n i n e   )  w i t h   o t h e r  

35  c a r b o c y a n i n e s   may  i n c l u d e ,   f o r   e x a m p l e ,   t h o s e   d i s c l o s e d  

in  J a p a n e s e   P a t e n t   P u b l i c a t i o n s   No.  3 2 7 5 3 / 1 9 6 9   and   N o .  
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1 1 6 2 7 / 1 9 7 1   r  J a p a n e s e   U n e x a m i n e d   f a t e n t   t - u D i i c a t i o i i   w o .  

1 4 8 3 / 1 9 8 2 ,   e t c . ,   and   t h o s e   c o n c e r n e d   w i t h   m e r o c y a n i n e   m a y  

i n c l u d e ,   f o r   e x a m p l e ,   t h o s e   d i s c l o s e d   in  J a p a n e s e   P a t e n t  

P u b l i c a t i o n s   No.  3 8 4 0 8 / 1 9 7 3 ,   No.  4 1 2 0 4 / 1 9 7 3   a n d   N o .  

5  4 0 6 6 2 / 1 9 7 5 /   J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n s   N o .  

2 5 7 2 8 / 1 9 8 1 ,   No.  1 0 7 5 3 / 1 9 8 3 ,   No.  9 1 4 4 5 / 1 9 8 3 ,   No.  1 1 6 6 4 5 /  

1984   a n d   No.   3 3 8 2 8 / 1 9 7 5 ,   e t c .  

A l s o ,   t h e   m e t h o d s   c o n c e r n e d   w i t h   t h e   c o m b i n a t i o n  

of   t h i a c a r b o c y a n i n e   w i t h   o t h e r   c a r b o c y a n i n e s   may  i n c l u d e ,  

.0  f o r   e x a m p l e ,   t h o s e   d i s c l o s e d   in   J a p a n e s e   P a t e n t  

P u b l i c a t i o n s   No.  4 9 3 2 / 1 9 6 8 ,   No.  4 9 3 3 / 1 9 6 8 ,   N o .  

2 6 4 7 0 / 1 9 7 0 ,   No.  1 8 1 0 7 / 1 9 7 1   and   NO.  8 7 4 1 / 1 9 7 2 ,   J a p a n e s e  

U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   No.  1 1 4 5 3 3 / 1 9 8 4 ,   e t c . ,   a n d  

t h e   m e t h o d s   d i s c l o s e d   in   J a p a n e s e   P a t e n t   P u b l i c a t i o n   N o .  

-5  6 2 0 7 / 1 9 7 4 ,   e m p l o y i n g   z e r o m e t h i n e -   or   d i m e t h i n e -  

m e r o c y a n i n e ,   m o n o m e t h i n e -   o r   t r i m e t h i n e c y a n i n e   and  s t y r y l  

d y e s ,   c an   be  a d v a n t a g e o u s l y   u s e d .  

In  a d d i n g   t h e s e   s e n s i t i z i n g   d y e s   to   t h e   s i l v e r  

h a l i d e   e m u l s i o n   a c c o r d i n g   to   t h i s   i n v e n t i o n ,   t h e y   a r e  

20  u s e d   as   a  d y e   s o l u t i o n   o b t a i n e d   by  p r e v i o u s l y   d i s s o l v i n g  

t h e m   in   a  h y d r o p h i l i c   o r g a n i c   s o l v e n t   s u c h   as   m e t h y l  

a l c o h o l ,   e t h y l   a l c o h o l ,   a c e t o n e ,   d i m e t h y l f   o r m a m i d e   a n d  

f l u o r i n a t e d   a l c o h o l   d i s c l o s e d   in   J a p a n e s e   P a t e n t  

P u b l i c a t i o n   No.  4 0 6 5 9 / 1 9 7 5 .  

25  T h e y   may  be  a d d e d   a t   any  t i m e   a t   t h e   i n i t i a t i o n   o f  

c h e m i c a l   r i p e n i n g   of   t h e   s i l v e r   h a l i d e   e m u l s i o n s ,   d u r i n g  

t h e   r i p e n i n g ,   or   a f t e r   c o m p l e t i o n   of   t h e   r i p e n i n g ,   or  i n  

some  c a s e s ,   a t   t h e   s t e p   r i g h t   b e f o r e   t h e   c o a t i n g   of  t h e  

e m u l s i o n   . 
30  Dyes   t h a t   a r e   w a t e r   s o l u b l e   or   d e c o l o r e d   by  a  

c o l o r   d e v e l o p i n g   s o l u t i o n   (AI  d y e s )   may  be  a d d e d   t o  

p h o t o g r a p h i c   c o n s t i t u e n t   l a y e r s   of   t h e   l i g h t - s e n s i t i v e  

s i l v e r   h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l   of   t h i s  

i n v e n t i o n .   The  AI  d y e s   may  i n c l u d e   o x o n o l   d y e s ,  

35  h e m i o x o n o l   d y e s ,   m e r o c y a n i n e   d y e s   and  azo   d y e s .   Among  

t h e m ,   p a r t i c u l a r l y   u s e f u l   a r e   o x o n o l   d y e s ,   h e m i o x o n o l  
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d y e s   and  m e r o c y a n i n e   d y e s .   E x a m p l e s   of  t h e   AI  d y e s   m a y  

i n c l u d e   t h o s e   d i s c l o s e d   in  B r i t i s h   P a t e n t s   No.  5 8 4 , 6 0 9  

and  No.  1 , 2 7 7 , 4 2 9 ,   J a p a n e s e   U n e x a m i n e d   P a t e n t  

P u b l i c a t i o n s   No.  8 5 1 3 0 / 1 9 7 3 ,   No.  9 9 6 2 0 / 1 9 7 4 ,   N o .  

5  1 1 4 4 2 0 / 1 9 7 4 ,   No.  1 2 9 5 3 7 / 1 9 7 4 ,   No.  1 0 8 1 1 5 / 1 9 7 7 ,   N o .  

2 5 8 4 5 / 1 9 8 4 ,   No.  1 1 1 6 4 0 / 1 9 8 4   and  No.  1 1 1 6 4 1 / 1 9 8 4 ,   U . S .  

P a t e n t s   No.  2 , 2 7 4 , 7 8 2 ,   No.  2 , 5 3 3 , 4 7 2 ,   No.  2 , 9 5 6 , 0 7 9 ,   N o .  

3 , 1 2 5 , 4 4 8 ,   No.  3 , 1 4 8 , 1 8 7 ,   No.  3 , 1 7 7 , 0 7 8 ,   No.  3 , 2 4 7 , 1 2 7 ,  

No.  3 , 2 6 0 , 6 0 1 ,   No.  3 , 5 4 0 , 8 8 7 ,   No.  3 , 5 7 5 , 7 0 4 ,   N o .  

10  3 , 6 5 3 , 9 0 5 ,   No.  3 , 7 1 8 , 4 7 2 ,   No.  4 , 0 7 1 , 3 1 2   and   N o .  

4 , 0 7 0 , 3 5 2 .  

In  g e n e r a l ,   t h e s e   AI  d y e s   may  be  u s e d   p r e f e r a b l y  

in  an  a m o u n t   of   2  x  10~3  to   5  x  10"1   m o l e ,   m o r e  

p r e f e r a b l y   1  x  10""  2  t o   1  x  10~1  m o l e ,   p e r   mole   of  s i l v e r  

15  in  an  e m u l s i o n   l a y e r .  

A c c o r d i n g   to   t h e   a n o t h e r   p r e f e r r e d   e m b o d i m e n t   o f  

t h i s   i n v e n t i o n ,   t h e   p r o c e s s i n g   m e t h o d   of   t h e  

l i g h t - s e n s i t i v e   s i l v e r   h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l  

of  t h i s   i n v e n t i o n   i s   c a r r i e d   o u t   by  p r o c e s s i n g   t h e  

20  l i g h t - s e n s i t i v e   s i l v e r   h a l i d e   m a t e r i a l   c o n t a i n i n g   a t  

l e a s t   one  s e l e c t e d   f r o m   cyan   c o u p l e r s   of   (C  -  I ) ,   (C  -  

I I )   and   (C  -  I I I )   in   a t   l e a s t   one   s i l v e r   h a l i d e   e m u l s i o n  

l a y e r ,   by  use   of  t h e   c o l o r   d e v e l o p i n g   s o l u t i o n   of   t h i s  

i n v e n t i o n   c o n t a i n i n g   t h e   c o m p o u n d   of  f o r m u l a   ( I )   as   a  

25  p r e s e r v a t i v e   and  t h e   c o m p o u n d   of  f o r m u l a   ( I I )   or   ( I I I )   a s  

a  c h e l a t i n g   a g e n t .  

H e r e i n a f t e r ,   t h e   cyan   c o u p l e r   r e p r e s e n t e d   f o r m u l a  

(C  -  I)  or   (C  -  I I )   w i l l   be  d e s c r i b e d .  

30  F o r m u l a   ( C - I )  

O H  

R a C O N H   T  
Z  
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In  f o r m u l a e   (C  -  l )   a n a   iu  -  j.a##  *  j.efc».«««s»  —  

/R4  /R4  / R 4  

■COR4/  _C0N  ,  - S 0 2 R 4 ,   -C-N  ,  - S 0 2 N   ,  -CONHCOR4  o r  

\ r 5   S  \ r 5   XR5 

■CONHS02R4 
;  w h e r e   R4  r e p r e s e n t s   an  a l k y l   g r o u p ,   an  a l k e n y l   g r o u p ,   a  

; y c l o a l k y l   g r o u p ,   an  a r y l   g r o u p   o r   a  h e t e r o c y c l i c   g r o u p ;  

l5  r e p r e s e n t s   a  h y d r o g e n   a t o m ,   an  a l k y l   g r o u p ,   an  a l k e n y l  

j r o u p ,   a  c y c l o a l k y l   g r o u p ,   an  a r y l   g r o u p   o r   a  h e t e r o -  

c y c l i c   g r o u p ;   and   R^  a n d   R5  may  be  b o n d e d   w i t h   e a c h   o t h e r  

-jo  f o r m   a  5-  o r   6 - m e m b e r e d   r i n g ) ;   R3  r e p r e s e n t s   a  b a l l a s t  

j r o u p ;   and  z  r e p r e s e n t s   a  h y d r o g e n   a t o m   or   a  g r o u p  

s l i m i n a t a b l e   t h r o u g h   t h e   c o u p l i n g   r e a c t i o n   w i t h   t h e  

o x i d i z e d   p r o d u c t   of   an  a r o m a t i c   p r i m a r y   a m i n e   s e r i e s  

^ o l o r   d e v e l o p i n g   a g e n t .  

N e x t ,   t h e   c y a n   c o u p l e r   r e p r e s e n t e d   by  t h e   f o r m u l a e  

(C  -  I)  or   (C  - I I )   to   be  u s e d   in   t h e   p r e s e n t   i n v e n t i o n  

w i l l   be  e x p l a i n e d .   In  t h e   a b o v e   f o r m u l a e   (C  -  I ) )   and  CC 

-  I D ) ,   Y  i s   a  g r o u p   r e p r e s e n t e d   by  - C O R 4 r  

- C O N ^ 4 ,   - S 0 2 R 4 ,   - g ^ 4 '   " S 0 2 n ( R 4 ,   -CONHCOR4  o r  

R5  S  R5  R 5  

-CONHS02R4.   In  t h e s e   f o r m u l a e ,   R4  r e p r e s e n t s   an  a l k y l  

g r o u p ,   p r e f e r a b l y   an  a l k y l   g r o u p   h a v i n g   1  to   20  c a r b o n  

a t o m s   ( e . g .   a  m e t h y l   g r o u p ,   an  e t h y l   g r o u p ,   a  t - b u t y l  

g r o u p ,   a  d o d e c y l   g r o u p ,   e t c . ) ,   an  a l k e n y l   g r o u p ,  

p r e f e r a b l y   an  a l k e n y l   g r o u p   h a v i n g   2  to   20  c a r b o n   a t o m s  

( e . g .   an  a l l y l   g r o u p ,   a  h e p t a d e c e n y l   g r o u p ,   e t c . ) ,   a  

c y c l o a l k y l   g r o u p ,   p r e f e r a b l y   t h a t   of   5  t o   7 - m e m b e r e d   r i n g  
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( e . g .   a  c y c l o h e x y l   g r o u p ,   e t c . ) ,   an  a r y l   g r o u p   ( e . g .   a  

p h e n y l   g r o u p ,   a  t o l y l   g r o u p ,   a  n a p h t h y l   g r o u p ,   e t c . ) ,   o r  

a  h e t e r o c y c l i c   g r o u p ,   p r e f e r a b l y   a  5 - m e m b e r e d   o r  

6 - m e m b e r e d   h e t e r o c y c l i c   r i n g   c o n t a i n i n g   1  to   4  n i t r o g e n  
5  a t o m s ,   o x y g e n   a t o m s   or   s u l f u r   a t o m s   ( e . g .   a  f u r y l   g r o u p ,  

a  t h i e n y l   g r o u p ,   a  b e n z o t h i a z o l y l   g r o u p ,   e t c . ) .  

r e p r e s e n t s   a  h y d r o g e n   a tom  or   a  g r o u p   r e p r e s e n t e d   by  R4« 

R4  and  R5  may  be  b o u n d   to   e a c h   o t h e r   to   fo rm  a  5-  o r  
6 - m e m b e r e d   h e t e r o c y c l i c   r i n g   c o n t a i n i n g   a  n i t r o g e n   a t o m .  

10  R4  and  R5  may  o p t i o n a l l y   h a v e   a  s u b s t i t u e n t   o r  
s u b s t i t u e n t s   i n c l u d i n g ,   f o r   e x a m p l e ,   an  a l k y l   g r o u p  

h a v i n g   1  to   10  c a r b o n   a t o m   ( e . g .   e t h y l ,   i  - p r o p y l ,  

i - b u y t l ,   t - b u t y l ,   t - o x t y l ,   e t c . ) ,   an  a r y l   g r o u p   ( e . g .  

p h e n y l ,   n a p h t h y l ,   e t c . ) ,   a  h a l o g e n   a tom  ( f l u o r i n e ,  

15  c h l o r i n e ,   b r o m i n e ,   e t c . ) ,   a  c y a n o   g r o u p ,   a  n i t r o   g r o u p ,   a  

s u l f o n a m i d o   g r o u p   ( e . g .   m e t h a n s u l f   o n a m i d o ,   b u t a n s u l f o n -  

a m i d o ,   p - t o l u e n e s u l f   o n a m i d o   ,  e t c . ) ,   a  s u l f a m o y l   g r o u p  

( e . g .   m e t h y l s u l f   a m o y l   ,  p h e n y l s u l f   a m o y l   ,  e t c . ) ,   a  s u l f o n y l  

g r o u p   ( e . g .   m e t h a n s u l f   o n y l   ,  p - t o l u e n e s u l f   o n y l ,   e t c . ) ,   a  

20  f  l u o r o s u l f   o n y l   g r o u p ,   a  c a r b a m o y l   g r o u p   ( e . g .   d i m e t h y l -  

c a r b a m o y l ,   p h e n y l c a r b a m o y l   ,  e t c . ) ,   an  o x y c a r b o n y l   g r o u p  

( e . g .   e t h o x y c a r b o n y l   ,  p h e n o x y c a r b o n y l   ,  e t c . ) ,   an  a c y l  

g r o u p   ( e . g .   a c e t y l ,   b e n z o y l ,   e t c . ) ,   a  h e t e r o c y c l i c   g r o u p  

( e . g .   a  p y r i d y l   g r o u p ,   a  p y r a z o l y l   g r o u p ,   e t c . ) ,   a n  

25  a l k o x y   g r o u p ,   an  a r y l o x y   g r o u p ,   an  a c y l o x y   g r o u p   and  t h e  

l i k e   . 
In  f o r m u l a e   (C  -  I)  and   (C  -  I I ) ,   R3  r e p r e s e n t s   a  

b a l l a s t   g r o u p   n e c e s s a r y   f o r   p r o v i d i n g   a  d i f f u s i o n  

r e s i s t a n c e   to   t h e   cyan   c o u p l e r   r e p r e s e n t e d   by  f o r m u l a e   (C 

30  -  I)  and  (C  -  I D )   and  a  c y a n   dye  d e r i v e d   f rom  s a i d   c y a n  
c o u p l e r .   P r e f e r a b l y ,   R3  may  be  an  a l k y l   g r o u p   h a v i n g   4 
to   30  c a r b o n   a t o m s ,   an  a r y l   g r o u p   or   a  h e t e r o c y c l i c  

g r o u p .   For   e x a m p l e ,   R3  may  i n c l u d e   a  s t r a i g h t   o r  
b r a n c h e d   a l k y l   g r o u p   ( e . g .   t - b u t y l ,   n - o c t y l ,   t - o c t y l   , 

35  n - d o d e c y l ,   e t c . ) ,   an  a l k e n y l   g r o u p ,   a  c y c l o a l k y l   g r o u p ,   a  
5 - m e m b e r e d   or  6 - m e m b e r e d   h e t e r o c y c l i c   g r o u p   and  t h e   l i k e .  



h y d r o g e n   a t o m   or   a  g r o u p   e i x . u i . . a u O U i v   3 ~  

c o u p l i n g   r e a c t i o n   w i t h   an  o x i d i z e d   p r o d u c t   of   c o l o r  

d e v e l o p i n g   a g e n t .   Fo r   e x a m p l e ,   z  may  i n c l u d e   a  h a l o g e n  

a t o m   ( e . g .   c h l o r i n e ,   b r o m i n e ,   f l u o r i n e ,   e t c . ) ,   a  

s u b s t i t u t e d   o r   u n s u b s t i t u t e d   a l k o x y ,   a r y l o x y ,  

h e t e r o c y c l y l o x y ,   a c y l o x y ,   c a r b a m o y l o x y   ,  s u l f o n y l o x y ,  

a l k y l t h i o ,   a r y l t h i o ,   h e t e r o c y c l i c t h i o   or   s u l f o n a m i d e  

g r o u p ,   e t c .   and   more   s p e c i f i c a l l y ,   t h o s e   as   d i s c l o s e d   i n  

,  u  S.  P a t e n t   No.  3 , 7 4 1 , 5 6 3 ,   J a p a n e s e   U n e x a m i n e d   P a t e n t  

P u b l i c a t i o n   No.  3 7 4 2 5 / 1 9 7 2 ,   J a p a n e s e   P a t e n t   P u b l i c a t i o n  

No  3 6 8 9 4 / 1 9 7 3 ,   J a p a n e s e   u n e x a m i n e d   P a t e n t   P u b l i c a t i o n s  

N o s .   1 0 1 3 5 / 1 9 7 5 ,   1 1 7 4 2 2 / 1 9 7 5 ,   1 3 0 4 4 1 / 1 9 7 5 ,   1 0 8 8 4 1 / 1 9 7 6 ,  

1 2 0 3 4 3 / 1 9 7 5 ,   1 8 3 1 5 / 1 9 7 7 ,   1 0 5 2 2 6 / 1 9 7 8 ,   1 4 7 3 6 / 1 9 7 9 ,  

5  4 8 2 3 7 / 1 9 7 9 ,   3 2 0 7 1 / 1 9 8 0 ,   6 5 9 5 7 / 1 9 8 0 ,   1 9 3 8 / 1 9 8 1 ,  

1 2 6 4 3 / 1 9 8 1 ,   2 7 1 4 7 / 1 9 8 1 ,   1 4 6 0 5 0 / 1 9 8 4 ,   1 6 6 9 5 6 / 1 9 8 4 ,  

2 4 5 4 7 / 1 9 8 5 ,   3 5 7 3 1 / 1 9 8 5   and   3 7 5 5 7 / 1 9 8 5 .  

r e p r e s e n t e d   uy  t_uc  c n ^ v ^   —  -  —  - 

0  t h e   c y a n   c o u p l e r s   r e p r e s e n t e d   by  t h e   f o l l o w i n g   f o r m u l a   (C 

I V ) ,   (C  -  V)  or   (C  -  VI)   a r e   more   p r e f e r r e d .  

-  _  _  »  i  ry  T  T  \ 
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J J   (C  -  V I )  

In  f o r m u l a   (C  -  I V ) ,   R34  i s   a  s u b s t i t u t e d   o r  
u n s u b s t i t u t e d   a r y l   g r o u p   ( p a r t i c u l a r l y   p r e f e r r e d   i s   a  
p h e n y l   g r o u p ) ,   as  t h e   s u b s t i t u e n t   f o r   s a i d   a r y l   g r o u p  
r e p r e s e n t e d   by  R34,   t h e y   may  be  m e n t i o n e d   a t   l e a s t   o n e  

5  s u b s t i t u e n t   s e l e c t e d   f rom  - S O 2 R 3 7 '   a  h a l o g e n   a tom  ( e . g .  

f l u o r i n e ,   b r o m i n e ,   c h l o r i n e ,   e t c . ) ,   ~CF3,   -NO2,  - C N ,  

/R37  / R 3 7  
-COR37,   -COOR37,   - S 0 2 O R 3 7 f   -CON  ,  - S 0 2 N   ,  - O C O R 3 7  

XR38  X r 3 8  
10  /R38   /R38  ? / ° R 3 7  

-N  ,  -N  and   - P  

V o R 3 7   NvS02R37  ^OR38  * 
In  t h e   a b o v e ,   Rlg  r e p r e s e n t s   an  a l k y l   g r o u p ,  

p r e f e r a b l y   an  a l k y l   g r o u p   h a v i n g   1  t o   20  c a r b o n   a t o m s  

15  ( e . g .   m e t h y l ,   e t h y l ,   t e r t - b u t y l ,   d o d e c y l ,   e t c . ) ,   a n  

.  a l k e n y l   g r o u p ,   p r e f e r a b l y   an  a l k e n y l   g r o u p   h a v i n g   2  to   2 0  
c a r b o n   a t o m s   ( e . g .   an  a l l y l   g r o u p ,   a  h e p t a d e c e n y l   g r o u p ,  
e t c . ) ,   a  c y c l o a l k y l   g r o u p ,   p r e f e r a b l y   5  to  7 - m e m b e r e d  

r i n g   g r o u p   ( e . g .   a  c y c l o h e x y l   g r o u p ,   e t c . ) ,   an  a r y l   g r o u p  
20  ( e . g .   a  p h e n y l   g r o u p ,   a  t o l y l   g r o u p ,   a  n a p h t h y l   g r o u p ,  

e t c . ) ;   and  R3g  i s   a  h y d r o g e n   a tom  or   a  g r o u p   r e p r e s e n t e d  
by  t h e   a b o v e   R37«  

The  p r e f e r r e d   c o m p o u n d s   of  t h e   p h e n o l   t y p e   c y a n  
c o u p l e r   r e p r e s e n t e d   by  (C  -  IV)  i n c l u d e s   a  c o m p o u n d   i n  

25  w h i c h   R37  is   a  s u b s t i t u t e d   or  u n s u b s t i t u t e d   p h e n y l   g r o u p ,  
and  t he   s u b s t i t u e n t   f o r   t h e   p h e n y l   g r o u p   i n c l u d e s   a  c y a n o  
g r o u p ,   a  n i t r o   g r o u p ,   - S 0 2 r 3 9   ( in   w h i c h   R39  i s   an  a l k y l  
g r o u p ) ,   a  h a l o g e n   a tom  or  a  t r i f   l u o r o m e t h y l   g r o u p .  

In  t h e   f o r m u l a e   (C  -  V)  and  (C  -  V I ) ,   R35  and  R 3 g  



e a c h   r e p r e s e n t   an  a i ^ y i   y i u u y ,   ^  -<  —  -  -  -  

h a v i n g   1  t o   20  c a r b o n   a t o m s   ( e . g .   m e t h y l ,   e t h y l ,  

t e r t - b u t y l ,   d o d e c y l   ,  e t c . ) ,   an  a l k e n y l   g r o u p ,   p r e f e r a b l y  

an  a l k e n y l   g r o u p   h a v i n g   2  t o   20  c a r b o n   a t o m s   ( e . g .   a l l y l   , 

o l e y l ,   e t c . ) ,   a  c y c l o a l k y l   g r o u p ,   p r e f e r a b l y   a  5-  t o  

7 - m e m b e r e d   c y c l i c   g r o u p   ( e . g .   c y c l o h e x y l ,   e t c . ) ,   an  a r y l  

g r o u p   ( e . g .   a  p h e n y l   g r o u p ,   a  t o l y l   g r o u p ,   a  n a p h t h y l  

g r o u p ,   e t c . ) ,   a  h e t e r o c y c l i c   g r o u p   ( p r e f e r a b l y   a  h e t e r o  

r i n g   of   5 - m e m b e r e d   o r   6 - m e m b e r e d   h e t e r o   r i n g   h a v i n g   1  t o  

j  4  a t o m s   of   a  n i t r o g e n   a t o m ,   an  o x y g e n   a t o m   or   a  s u l f u r  

a t o m ,   s u c h   as   a  f u r y l   g r o u p ,   a  t h i e n y l   g r o u p ,   a  

b e n z o t h i a z o l y l   g r o u p ,   e t c . )   and   t h e   l i k e .  

In  t h e   a f o r e s a i d   R3?  and   R38,   and   R35  and   R36  o f  

f o r m u l a e   (C  -  V)  and   (C  -  V I ) ,   o p t i o n a l   s u b s t i t u e n t s   m a y  

5  be  i n t r o d u c e d   t h e r e i n ,   and   s u c h   s u b s t i t u e n t s   may  be  t h o s e  

w h i c h   may  be  i n t r o d u c e d   in   R4  o r   R5  in  f o r m u l a e   (C  -  I )  

a n d   (C  -  I D   as   m e n t i o n e d   a b o v e .   As  t h e   s u b s t i t u e n t ,   a  

h a l o g e n   a t o m   (a  c h l o r i n e   a t o m ,   a  f l u o r i n e   a t o m ,   e t c . )   i s  

p a r t i c u l a r l y   p r e f e r r e d .  

0  in   t h e   a b o v e   f o r m u l a e   (C  -  I V ) ,   (C  -  V)  and   (C  -  

V I ) ,   Z  and   R3  e a c h   h a v e   t h e   same  m e a n i n g s   as  in  f o r m u l a e  

(C  -  I )   and   (C  -  I I ) .   P r e f e r r e d   e x a m p l e s   of   t h e   b a l l a s t  

g r o u p   r e p r e s e n t e d   by  R3  i s   a  g r o u p   r e p r e s e n t e d   by  t h e  

f o l l o w i n g   f o r m u l a   (C  -  V I I ) :  

:5 

}0 

( R < i ) K  

In  F o r m u l a   iv,  -  v x x / ,   u  a . ^ . ^ - .   —   —  —  

a  s u l f u r   a t o m   or   a  s u l f o n y l   g r o u p ;   k  r e p r e s e n t s   a n  

i n t e g e r   of   0  to   4;  I  r e p r e s e n t s   0  or   1;  p r o v i d e d   t h a t  

35  when  k  i s   2  or   m o r e ,   2  or   more   of  R41  may  be  t h e   same  o r  

 ̂ _  .  ,  ^„  .  r>  „  r e p r e s e n t s   a  s t r a i g h t   o r  
d i f f e r e n t   f r o m   e a c h   o t h e r ;   R 4 n  

b r a n c h e d   a l k y l e n e   g r o u p   h a v i n g   1  to   20  c a r b o n   a t o m s   w h i c h  
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may  be  s u b s t i t u t e d   by  an  a r y l   g r o u p ,   e t c . ;   R41  r e p r e s e n t s  

a  m o n o v a l e n t   g r o u p ,   p r e f e r a b l y   a  h y d r o g e n   a t o m ,   a  h a l o g e n  

a t o m   ( e . g .   c h l o r i n e ,   b r o m i n e ,   e t c . ) ,   an  a l k y l   g r o u p ,  

p r e f e r a b l y   a  s t r a i g h t   or   b r a n c h e d   a l k y l   g r o u p   h a v i n g   1  t o  

5  20  c a r b o n   a t o m s   ( e . g .   m e t h y l ,   t - b u t y l ,   t - p e n t y l ,   t - o c t y l ,  

d o d e c y l ,   p e n t a d e c y l ,   b e n z y l ,   p h e n e t h y l ,   e t c . ) ,   an  a r y l  

g r o u p   ( e . g .   a  p h e n y l   g r o u p ) ,   a  h e t e r o c y c l i c   g r o u p  

( p r e f e r a b l y   a  n i t r o g e n   c o n t a i n i n g   h e t e r o c y c l i c   g r o u p ) ,   a n  

a l k o x y   g r o u p ,   p r e f e r a b l y   a  s t r a i g h t   or  b r a n c h e d   a l k o x y  

IQ  g r o u p   h a v i n g   1  to   20  c a r b o n   a t o m s   ( e . g .   m e t h o x y ,   e t h o x y   , 

t - b u t y l o x y ,   o c t y l o x y ,   d e c y l o x y ,   d o d e c y l o x y ,   e t c . ) ,   a n  

a r y l o x y   g r o u p   ( e . g .   a  p h e n o x y   g r o u p ) ,   a  h y d r o x y   g r o u p ,   a n  

a c y l o x y   g r o u p ,   p r e f e r a b l y   an  a l k y l c a r b o n y l o x y   g r o u p ,   a n  

a r y l c a r b o n y l o x y   g r o u p   ( e . g .   an  a c e t o x y   g r o u p ,   a  b e n z o y l -  

15  oxy  g r o u p ) ,   a  c a r b o x y   g r o u p ,   an  a l k y l o x y c a r b o n y l   g r o u p ,  

p r e f e r a b l y   a  s t r a i g h t   or   b r a n c h e d   a l k y l o x y c a r b o n y l   g r o u p  

h a v i n g   1  to  20  c a r b o n   a t o m s ,   an  a r y l o x y c a r b o n y l   g r o u p ,  

p r e f e r a b l y   a  p h e n o x y c a r b o n y l   g r o u p ,   an  a l k y l t h i o   g r o u p  

p r e f e r a b l y   h a v i n g   1  t o   20  c a r b o n   a t o m s ,   an  a c y l   g r o u p ,   a  

20  s t r a i g h t   or   b r a n c h e d   a l k y   l c a r   bony  1  g r o u p   w h i c h   m a y  

p r e f e r a b l y   have   1  to   20  c a r b o n   a t o m s ,   an  a c y l a m i n o   g r o u p ,  

a  s t r a i g h t   or  b r a n c h e d   a l k y l c a r b o a m i d e   g r o u p   w h i c h   m a y  

p r e f e r a b l y   have   1  to   20  c a r b o n   a t o m s ,   a  b e n z e n e c a r b o a m i d o  

g r o u p ,   a  s u l f   o n a m i d o   g r o u p ,   p r e f e r a b l y   a  s t r a i g h t   o r  

25  b r a n c h e d   a l k y l s u l f   o n a m i d o   g r o u p   w h i c h   may  p r e f e r a b l y   h a v e  

1  to   20  c a r b o n   a t o m s   or   a  ben  z e n e s u l f   o n a m i d o   g r o u p ,   a  

c a r b a m o y l   g r o u p ,   a  s t r a i g h t   or  b r a n c h e d   a l k y l a m i n o -  

c a r b o n y l   g r o u p   w h i c h   may  p r e f e r a b l y   h a v e   1  to   20  c a r b o n  

a t o m s   or  a  p h e n y l a m i n o c a r b o n y l   g r o u p ,   a  s u l f   a m o y l   g r o u p ,  

30  a  s t r a i g h t   or  b r a n c h e d   a l k y   l a m i n o s u l f   o n y l   g r o u p   w h i c h   m a y  

p r e f e r a b l y   have   1  to   20  c a r b o n   a t o m s   or  a  p h e n y l a m i n o -  

s u l f o n y l   g r o u p ,   and  t h e   l i k e .  

N e x t ,   r e p r e s e n t a t i v e   e x e m p l a r y   c o m p o u n d s   of  t h e  

c y a n   c o u p l e r   r e p r e s e n t e d   by  f o r m u l a   (C  -  I)  or   (C  -  I I )  

35  w i l l   be  shown  b e l o w ,   b u t   t h e   p r e s e n t   i n v e n t i o n   i s   n o t  

l i m i t e d   by  t h e s e   c o m p o u n d s .  
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u n e s e   cyan   c o u p l e r s   o£  F o r m u l a   ( C - I )   or   ( C - I I )   c a n  
be  s y n t h e s i z e d   by  t h e   known  m e t h o d ,   and   f o r   e x a m p l e ,   t h e y  
can   be  s y n t h e s i z e d   by  t h e   m e t h o d s   as   d i s c l o s e d   in  U . S .  
P a t e n t   Nos .   2 , 7 7 2 , 1 6 2 ,   3 , 7 5 8 , 3 0 8 ,   3 , 8 8 0 , 6 6 1 ,   4 , 1 2 4 , 3 9 6 ,  

5  3 , 2 2 2 , 1 7 6 ,   B r i t i s h   P a t e n t   No.  9 7 5 , 7 7 3 ,   8 , 0 1 1 , 6 9 3   a n d  
8 , 0 1 1 , 6 9 4 ;   J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   N o s .  
Nos .   2 1 1 3 9 / 1 9 7 2 ,   1 1 2 0 3 8 / 1 9 7 5 ,   1 6 3 5 3 7 / 1 9 8 0 ,   2 9 2 3 5 / 1 9 8 1 ,  
9 9 3 4 1 / 1 9 8 0 ,   1 1 6 0 3 0 / 1 9 8 1 ,   6 9 3 2 9 / 1 9 7 7 ,   5 5 9 4 5 / 1 9 8 1 ,  
8 0 0 4 5 / 1 9 8 1   and  1 3 4 6 4 4 / 1 9 7 5 ;   B r i t i s h   P a t e n t   No.  1 , 0 1 1 , 9 4 0 ;  

10  U . S .   P a t e n t   Nos .   3 , 4 4 6 , 6 2 2   and   3 , 9 9 6 , 2 5 3 ;   J a p a n e s e  
U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   Nos .   6 5 1 3 4 / 1 9 8 1 ,  
2 0 4 5 4 3 / 1 9 8 2 ,   2 0 4 5 4 4 / 1 9 8 2 ,   2 0 4 5 4 5 / 1 9 8 2 ,   3 3 2 4 9 / 1 9 8 3 ,  
3 3 2 5 1 / 1 9 8 3 ,   3 3 2 5 2 / 1 9 8 3 ,   3 3 2 5 0 / 1 9 8 3 ,   3 3 2 4 8 / 1 9 8 3 ,  
4 6 6 4 5 / 1 9 8 4 ,   3 1 3 3 4 / 1 9 8 3 ,   1 4 6 0 5 0 / 1 9 8 4 ,   1 6 6 9 5 6 / 1 9 8 4 ,  

L5  2 4 5 4 7 / 1 9 8 5 ,   3 5 7 3 1 / 1 9 8 5 ,   3 7 5 5 7 / 1 9 8 5   and   so  o n .  
The  cyan   c o u p l e r s   r e p r e s e n t e d   by  F o r m u l a e   ( C - I )  

and   (C  -  I I I )   in  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n   i s  
t y p i c a l l y   used   in  an  a m o u n t   of  a b o u t   0 . 0 0 5   to   2  m o l e s ,  
p r e f e r a b l y   0 . 0 1   to   1  mole   p e r   one  m o l e   of   s i l v e r .  

10 
N e x t ,   t he   c y a n   c o u p l e r   r e p r e s e n t e d   by  F o r m u l a  

( C - I I I )   w i l l   be  d e s c r i b e d   in  d e t a i l .  

i 

•  I I I )  

in   r o r m u l a   (C  -  I I I ) ,   one  of   R  and   R1  r e p r e s e n t s   a  
0  h y d r o g e n   a tom  and  t h e   o t h e r   i s   a  s t r a i g h t   or   b r a n c h e d  

a l k y l   g r o u p   h a v i n g   2  to   12  c a r b o n   a t o m s ;   X  r e p r e s e n t s   a  
h y d r o g e n   a tom  or  a  g r o u p   e l i m i n a t a b l e   t h r o u g h   t h e  
c o u p l i n g   r e a c t i o n   w i t h   an  o x i d i z e d   p r o d u c t   o f  
N - h y d r o x y a l k y l   s u b s t i t u t e d - p - p h e n y l e n e d i a m i n e   d e r i v a t i v e  

5  c o l o r   d e v e l o p i n g   a g e n t ;   and  R2  r e p r e s e n t s   a  b a l l a s t  

g r o u p .  



- c o -  

i n   t h e   p r e s e n t   i n v e n t i o n ,   t h e   s t r a i g h t   or  b r a n c h e d  

a l k y l   g r o u p   h a v i n g   2  to   12  c a r b o n   a t o m s   r e p r e s e n t e d   by  R i  

and   R  of  t h e   a b o v e   f o r m u l a   (C  -  I I I )   a r e ,   f o r   e x a m p l e ,   a n  

e t h y l   g r o u p ,   a  p r o p y l   g r o u p ,   a  b u t y l   g r o u p .  

5  In  t h e   f o r m u l a   (C  -  I I I ) ,   t h e   b a l l a s t   g r o u p  

r e p r e s e n t e d   by  R2  i s   an  o r g a n i c   g r o u p   h a v i n g   a  s i z e   a n d  

fo rm  w h i c h   a f f o r d s   a  c o u p l e r   m o l e c u l e   b u l k i n e s s  

s u f f i c i e n t   to   s u b s t a n t i a l l y   p r e v e n t   t h e   c o u p l e r   f r o m  

d i f f u s i n g   f r o m   t h e   l a y e r   in  w h i c h   i t   ha s   b e e n   c o n t a i n e d  

0  to   t h e   o t h e r   l a y e r s .   As  t h e   r e p r e s e n t a t i v e   b a l l a s t   g r o u p ,  

t h e r e   may  be  m e n t i o n e d   an  a l k y l   g r o u p   o r   an  a r y l   g r o u p  

e a c h   h a v i n g   t o t a l   c a r b o n   a t o m s   of  8  to   32,  p r e f e r a b l y  

t h o s e   h a v i n g   t o t a l   c a r b o n   a t o m s   of  13  to   28.  As  t h e  

s u b s t i t u e n t   f o r   t h e   a l k y l   g r o u p   and  t h e   a r y l   g r o u p ,   t h e r e  

.5  may  be  m e n t i o n e d ,   f o r   e x a m p l e ,   an  a l k y i   g r o u p ,   an  a r y l  

g r o u p ,   an  a l k o x y   g r o u p ,   an  a r y l o x y   g r o u p ,   a  c a r b o x y  

g r o u p ,   an  a c y l   g r o u p ,   an  e s t e r   g r o u p ,   a  h y d r o x y   g r o u p ,   a  

c y a n o   g r o u p ,   a  n i t r o   g r o u p ,   a  c a r b a m o y l   g r o u p ,   a  

c a r b o n a m i d e   g r o u p ,   an  a l k y l t h i o   g r o u p ,   an  a r y l t h i o   g r o u p ,  

20  a  s u l f   o n y l   g r o u p ,   a  s u l f o n a m i d e   g r o u p ,   a  s u l f   a m o y l   g r o u p ,  

a  h a l o g e n   a t o m   and   t h e   l i k e ,   and  as  t h e   s u b s t i t u e n t   f o r  

t h e   a l k y l   g r o u p ,   t h o s e   as  m e n t i o n e d   f o r   t h e   a b o v e   a r y l  

g r o u p   e x c e p t   f o r   t h e   a l k y l   g r o u p .  

P r e f e r r e d   b a l l a s t   g r o u p s   a r e   r e p r e s e n t e d   by  t h e  

25  f o l l o w i n g   f o r m u l a :  

30  
K3 

R3  r e p r e s e n t s   an  a l k y l   g r o u p   n a v m g   ±  to   c a r o o n  

a t o m s ;   and   Ar  r e p r e s e n t s   an  a r y l   g r o u p   such   as  a  p h e n y l  

g r o u p ,   e t c .   and   t h e   a r y l   g r o u p   may  h a v e   a  s u b s t i t u e n t .  

As  t h e   s u b s t i t u e n t ,   an  a l k y l   g r o u p ,   a  h y d r o x y   g r o u p ,   a  

35  h a l o g e n   a t o m ,   an  a l k y l s u l f   o n a m i d o   g r o u p ,   e t c .   may  b e  

m e n t i o n e d   and  t h e   m o s t   p r e f e r r e d   is   a  
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b r a n c h e d   a l k y l   g r o u p   s u c h   as  a  t - b u t y l   g r o u p ,   e t c .  

The  g r o u p   r e p r e s e n t e d   by  x  in  t h e   a b o v e   f o r m u l a  

(C  -  I I I ) ,   w h i c h   i s   c a p a b l e   of  b e i n g   r e l e a s e d   t h r o u g h   t h e  

c o u p l i n g   r e a c t i o n ,   d e t e r m i n e s   no t   o n l y   t h e   e q u i v a l e n c e  

5  n u m b e r   of   t h e   c o u p l e r   b u t   a l s o   t h e   r e a c t i v i t y   t h e r e o f ,   a s  

w e l l   known  t o   o n e   s k i l l e d   in  t h e   a r t .  

The  r e p r e s e n t a t i v e   e x a m p l e s   f o r   x  i n c l u d e s  

h a l o g e n   r e p r e s e n t e d   by  c h l o r i n e   and  f l u o r i n e ,   an  a r y l o x y  

g r o u p ,   a  s u b s t i t u t e d   or   u n s u b s t i t u t e d   a l k o x y   g r o u p ,   a n  

10  a c y l o x y   g r o u p ,   a  s u l f   o n a m i d o   g r o u p ,   an  a r y l t h i o   g r o u p ,   a  

h e t e r o y l t h i o   g r o u p ,   a  h e t e r o y l o x y   g r o u p ,   a  s u l f o n y l o x y  

g r o u p ,   a  c a r b a m o y l o x y   g r o u p   and  t h e   l i k e .   As  s p e c i f i c  

e x a m p l e s   f o r   x ,   t h e r e   may  be  m e n t i o n e d   t h e   g r o u p s   a s  

d i s c l o s e d   i n   J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   N o s .  

X5  1 0 1 3 5 / 1 9 7 5 ,   1 2 0 3 3 4 / 1 9 7 5 ,   1 3 0 4 4 1 / 1 9 7 5 ,   4 8 2 3 7 / 1 9 7 9 ,  

1 4 6 8 2 8 / 1 9 7 6 ,   1 4 7 3 6 / 1 9 7 9 ,   3 7 4 2 5 / 1 9 7 2 ,   1 2 3 3 4 1 / 1 9 7 5   a n d  

9 5 3 4 6 / 1 9 8 3 ,   J a p a n e s e   P a t e n t   P u b l i c a t i o n   No.  3 6 8 9 4 / 1 9 7 3 ;  

and  U . S .   P a t e n t   N o s .   3 , 4 7 6 , 5 6 3 ,   3 , 7 3 7 , 3 1 6   a n d   3 , 2 2 7 , 5 5 1 .  

N e x t ,   e x e m p l a r y   c o m p o u n d s   of  t h e   c y a n   c o u p l e r  

20  r e p r e s e n t e d   by  f o r m u l a   (C  -  I I I )   a r e   shown  b e l o w   in   s u c h  

a  m a n n e r   t h a t   R l ,   X,  R2  and   R  a r e   s p e c i f i e d   r e s p e c t i v e l y ,  

b u t   t h e   p r e s e n t   i n v e n t i o n   i s   no t   l i m i t e d   by  t h e s e  

c o m p o u n d s   . 
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In  t h e   f o l l o w i n g ,   t h e   s y n t h e s i s   m e t h o d   f o r  

> t a i n i n g   some  of   t h e   e x e m p l a r y   c o m p o u n d s   of   F o r m u l a  

:  - I I I )   a r e   s h o w n ,   b u t   t h e   o t h e r   e x e m p l a r y   c o m p o u n d s   c a n  

Lso  be  s y n t h e s i z e d   s i m i l a r l y .  

S y n t h e s i s   of   E x e m p l a r y   c o m p o u n d   C  -  1 0 1  

(1)  -  a]   S y n t h e s i s   o f   2 - n i t r o - 4 ,   6 - d i c h l o r o - 5 - e t h y l -  

p h e n o l  

in   150,  ml  of   g l a c i a l   a c e t i c   a c i d   w e r e   d i s s o l v e d   33  

of   2 - n i t r o - 5 - e t h y l p h e n o l ,   0 . 6   g  o f   i o d i n e   and   1 . 5   g  o f  

e r r i c   c h l o r i d e .   To  t h e   m i x t u r e   was  a d d e d   d r o p w i s e   75  m l  

f  s u l f u r y l   c h l o r i d e   a t .   40  °C  o v e r   3  h o u r s .   A f t e r  

o m p l e t i o n   of  t h e   - d r o p w i s e   a d d i t i o n   of   t h e   s u l f u r y l  

h l o r i d e ,   p r e c i p i t a t e s   f o r m e d   d u r i n g   t h e   d r o p w i s e  

d d i t i o n   a r e   r e a c t e d   and   d i s s o l v e d   by  h e a t i n g   u n d e r  

ef  l u x .   • 

I t   t o o k   a b o u t   2  h o u r s   f o r   t h e   h e a t i n g   u n d e r  

r e f l u x .   T h e n ,   t h e   r e a c t i o n   m i x t u r e   was  p o u r e d   i n t o   w a t e r  

md  t h e   f o r m e d   c r y s t a l s   w e r e   p u r i f i e d   by  r e c r y s t a l -  

. i z a t i o n   f r o m   m e t h a n o l .   C o n f i r m a t i o n   o f   (1)   -  a  w a s  

: a r r i e d   o u t   by  t h e   n u c l e a r   m a g n e t i c   r e s o n a n c e   s p e c t r u m  

ind  t h e   e l e m e n t a l   a n a l y s i s .  

[ ( 1 )   -  b]  S y n t h e s i s   of   2 - a m i n o - 4 ,   6 - d i c h l o r o - 5 - e t h y l -  

p h e n o l  

In  300  ml  of   a l c o h o l   was  d i s s o l v e d   2 1 . 2   g  of   t h e  

a b o v e   c o m p o u n d   [ ( 1 )   -  a ] ,   and   to   t h e   s o l u t i p n   was  a d d e d   a  

c a t a l y t i c   a m o u n t   of   R a n e y   n i c k e l   a n d   h y d r o g e n   was  p a s s e d  

t h e r e t h r o u g h   u n d e r   a m b i e n t   p r e s s u r e   u n t i l   no  h y d r o g e n  

a b s o r p t i o n   was  o b s e r v e d .   A f t e r   t h e   c o m p l e t i o n   of  t h e  

r e a c t i o n ,   t h e   R a n e y   n i c k e l   was  r e m o v e d   and   t h e   a l c o h o l  

was  d i s t i l l e d   o u t   u n d e r   r e d u c e d   p r e s s u r e .   The  r e s u l t i n g  

r e s i d u e   was  e m p l o y e d   in  t h e   n e x t   a c y l a t i o n   s t e p   w i t h o u t  

p u r i f i c a t i o n .  

[ ( 1 )   -  c]  S y n t h e s i s   of   2 - [   ( 2 , 4 - d i - t e r t - a c y l p h e n o x y ) -  

a c e t a m i d o l - 4 , 6 - d i c h l o r o - 5 - e t h y l p h e n o l  

In  a  m i x e d   s o l u t i o n   c o m p r i s i n g   500  ml  of  g l a c i a l  

a c e t i c   a c i d   and   1 6 . 7   g  of   s o d i u m   a c e t a t e   was  d i s s o l v e d   a  
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c r u d e   a m i n o   d e r i v a t i v e   o b t a i n e d   in  [ ( 1 )   -  b ] ,   and   to   t h e  
r e s u l t i n g   s o l u t i o n   was  a d d e d   d r o p w i s e   a t   r oom  t e m p e r a t u r e  

an  a c e t i c   a c i d   s o l u t i o n   w h i c h   had  d i s s o l v e d   2 8 . 0   g  o f  

2 , 4 - d i - t e r t - a m i n o p h e n o x y a c e t i c   a c i d   c h l o r i d e   in   50  ml  o f  
5  a c e t i c   a c i d .   The  a c e t i c   s o l u t i o n   was  a d d e d   d r o p w i s e   f o r  

30  m i n u t e s ,   and   a f t e r   f u r t h e r   s t i r r i n g   f o r   30  m i n u t e s ,  
t h e   r e a c t i o n   m i x t u r e   was  p o u r e d   i n t o   i c e - c o l d   w a t e r .  
A f t e r   t h e   f o r m e d   p r e c i p i t a t e s   w e r e   c o l l e c t e d   b y  
f i l t r a t i o n   and   d r i e d ,   r e c r y s t a l l i z e d   t w i c e   f r o m  

0  a c e t n i t r i l e   to   o b t a i n   t h e   t i t l e   c o m p o u n d .   I d e n t i f i c a t i o n  
of  t h e   t i t l e   c o m p o u n d   was  c a r r i e d   o u t   by  t h e   e l e m e n t a l  

a n a l y s i s   and   t h e   n u c l e a r   m a g n e t i c   r e s o n a n c e   s p e c t r u m .  

C 2 1 H 3 5 N O 3 C I 2  

C  '  H  N  C I  

C a l c u l a t e d   (%)  6 5 . 0 0   7 . 3 4   2 . 9 2   1 4 . 7 6  

O b s e r v e d   (%)  6 4 . 9 1   7 . 3 6   2 . 9 9   1 4 . 5 0  

20  The  c y a n   c o u p l e r   of   f o r m u l a   (C  -  I I I )   of   t h i s  

i n v e n t i o n   may  be  p r e f e r a b l y   a d d e d   in  an  a m o u n t   of   2  x  
10~3  t o   5  x  10""  1  m o l e ,   more   p r e f e r a b l y   1  x  10""  2  to   3 

x  10"1   m o l e   p e r   1  mole   of   s i l v e r   c o n t a i n e d   in   t h e  
r e d - s e n s i t i v e   s i l v e r   h a l i d e   e m u l s i o n   l a y e r ,   b u t   t h e  

25  a m o u n t   of  c y a n   c o u p l e r   of  f o r m u l a   (C  -  I I I )   i s   n o t  
l i m i t a t i v e .  

In  t h e   p r e s e n t   i n v e n t i o n ,   t h e   a b o v e   c o u p l e r s   (C  -  
I)  to   (C  -  I I I )   of  t h i s   i n v e n t i o n   may  be  u s e d   w i t h   o t h e r  

cyan   c o u p l e r s   in  c o m b i n a t i o n .   As  c y a n   c o u p l e r s   w h i c h   m a y  
30  be  u s e d   in  c o m b i n a t i o n ,   t h e r e   may  be  i n c l u d e d   p h e n o l   t y p e  

c o m p o u n d s ,   n a p h t o l   t y p e   c o m p o u n d s ,   e t c .   and  may  b e  
s e l e c t e d   f r o m   t h o s e   d e s c r i b e d   in  US  P a t e n t   N o s .  

2 , 3 6 9 , 9 2 9 ,   2 , 4 3 4 , 2 7 2 ,   2 , 4 7 4 , 2 9 3 ,   2 , 8 9 5 , 8 2 6 ,   3 , 2 5 3 , 9 2 4 ,  

3 , 0 3 4 , 8 9 2 ,   3 , 3 1 1 , 4 7 6 ,   3 , 3 8 6 , 3 0 1 ,   3 , 4 1 8 , 3 9 0 ,   3 , 4 5 8 , 3 1 5 ,  
J5  3 , 5 9 1 , 3 8 3 ,   e t c .  

S y n t h e s i s   m e t h o d s   of   t h e s e   c o m p o u n d s   a r e   a l s o  
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d e s c r i b e d   in  t h e s e   p u b l i c a t i o n s .  

In   t h e   p r e s e n t   i n v e n t i o n ,   t h e   c y a n   c o u p l e r s  

r e p r e s e n t e d   by  t h e   f o r m u l a e   (C  -  I)   to   (C  -  I I I )   a a y - b e  

u s e d   in   c o m b i n a t i o n   w i t h   t h e '   c o n v e n t i o n a l l y   known  c y a n  

5  c o u p l e r s   so  l o n g   as   i t   d o e s   n o t   c o n t r a d i c t   t o   t h e   o b j e c t   . 

o f   t h e   p r e s e n t   i n v e n t i o n .   F u r t h e r ,   t h e   c y a n   c o u p l e r s   j( 

r e p r e s e n t e d   by  f o r m u l a e   (C  -  I )   t o   (C  -  I I I )   may  be  u s e d  

in   c o m b i n a t i o n   t h e r e w i t h . .  

M a g e n t a   c o u p l e r s   f o r   p h o t o g r a p h y   may  i n c l u d e  

0  c o m p o u n d s   of   p y r a z o l o n e   t y p e ,   p y r a z o l o t r i a z o l e   t y p e ,  

p y r a z o l i n o b e n z   i m i d a z o l e   t y p e ,   and   i n d a z o l o n e   t y p e .   T h e  

p y r a z o l o n e   t y p e   m a g e n t a   c o u p l e r s   may  i n c l u d e   t h e  

c o m p o u n d s   d i s c l o s e d   in   U . S .   P a t e n t s   No.  2 , 6 0 0 , 7 8 8 ,   N o .  

3 , 0 6 2 , 6 5 3 ,   No.  3 , 1 2 7 , 2 6 9 ,   No.  3 , 3 1 1 , 4 7 6 ,   No.  3 , 4 1 9 , 3 9 1 ,  

5  No.  3 , 5 1 9 , 4 2 9 ,   No.  3 , 5 5 8 , 3 1 8 ,   No.  3 , 6 8 4 , 5 1 4   and   N o .  

3 , 8 8 8 , 6 8 0 ,   J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n s   N o .  

2 9 6 3 9 / 1 9 7 4 ,   No.  1 1 1 6 3 1 / 1 9 7 4 ,   No.  1 2 9 5 3 S / 1 9 7 4   a n d   N o .  

1 3 0 4 1 / 1 9 7 5 ,   J a p a n e s e   P a t e n t   P u b l i c a t i o n s   No.  4 7 1 6 7 / 1 9 7 8 ,  

No.  1 0 4 9 1 / 1 9 7 9   and   No.  3 0 6 1 5 / 1 9 8 0 .   The  p y r a z o l o t r i a z o l e  

10  t y p e   m a g e n t a   c o u p l e r s   may  i n c l u d e   t h e   c o u p l e r s   d i s c l o s e d  

in   U . S .   P a t e n t   No.  1 , 2 4 7 , 4 9 3   and   B e l g i a n   P a t e n t   N o .  

7 9 2 , 5 2 5 .   As  n o n d i f   f u s i o n   c o l o r e d   m a g e n t a   c o u p l e r s ,   t h e r e  

may  be  g e n e r a l l y   u s e d   t h e   c o m p o u n d s   a r y l a z o - s u b s t i t u t e d  

a t   t h e   c o u p l i n g   p o s i t i o n   of   a  c o l o r l e s s   m a g e n t a   c o u p l e r ,  

15  w h i c h   may  i n c l u d e ,   f o r   e x a m p l e ,   t h e   c o m p o u n d s   d i s c l o s e d  

in   U . S .   P a t e n t s   No.  2 , 8 0 1 , 1 7 1 ,   No.  2 , 9 8 3 , 6 0 8 ,   N o .  

3 , 0 0 5 , 7 1 2   and   No.  3 , 6 8 4 , 5 1 4 ,   B r i t i s h   P a t e n t   No.  9 3 7 , 6 2 1 ,  

J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n s   No.  1 2 3 6 2 5 / 1 9 7 4  

a n d   No.  3 1 4 4 8 / 1 9 7 4 .  

30  The  c o l o r e d   m a g e n t a   c o u p l e r s   of   t h e   t y p e   s u c h   t h a t  

a  dye   may  f l o w   o u t   i n t o   a  p r o c e s s i n g   s o l u t i o n   by  t h e  

r e a c t i o n   w i t h   an  o x i d i z e d   p r o d u c t   of   a  d e v e l o p i n g   a g e n t ,  

as   d i s c l o s e d   in  U . S .   P a t e n t   No.  3 , 4 1 9 , 3 9 1 ,   can   be  a l s o  

u s e d .  

35  as   y e l l o w   c o u p l e r s   f o r   p h o t o g r a p h y ,   c o n v e n t i o n a l l y  

u s e d   a r e   o p e n - c h a i n   k e t o m e t h y l e n e   c o m p o u n d s ,   and   t h e r e  
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can  be  u s e d   b e n z o y l a c e t a n i l i d e   t y p e   y e l l o w   c o u p l e r s   a n d  

p i v a r o y l a c e t a n i l i d e   t y p e   c o u p l e r s   w i d e l y   u s e d   in  g e n e r a l .  

Two  e q u i v a l e n t   t y p e   y e l l o w   c o u p l e r s   w h e r e i n   a  c a r b o n   a t o m  

a t   t h e   c o u p l i n g   p o s i t i o n   i s   s u b s t i t u t e d   w i t h   a  
s u b s t i t u e n t   e l i m i n a b l e   t h r o u g h   t h e   c o u p l i n g   r e a c t i o n   c a n  
be  a l s o   u s e d .   E x a m p l e s   of  t h e s e ,   t o g e t h e r   w i t h   s y n t h e s i s  
m e t h o d s   t h e r e o f ,   a r e   d i s c l o s e d   in   U . S .   P a t e n t s   N o .  

2 , 8 7 5 , 0 5 7 ,   No.  3 , 2 6 5 , 5 0 6 ,   No.  3 , 6 6 4 , 8 4 1 ,   No.  3 , 4 0 8 , 1 9 4 ,  

No.  3 , 2 7 7 , 1 5 5 ,   No.  3 , 4 4 7 , 9 2 8   and   No.  3 , 4 1 5 , 6 5 2 ,   J a p a n e s e  

P a t e n t   P u b l i c a t i o n   No.  1357  6 / 1 9 7 4 ,   J a p a n e s e   U n e x a m i n e d  

P a t e n t   P u b l i c a t i o n s   No.  2 9 4 3 2 / 1 9 7 3 ,   No.  6 8 8 3 4 / 1 9 7 3 ,   N o .  

1 0 7 3 6 / 1 9 7 4 ,   No.  1 2 2 3 3 5 / 1 9 7 4 ,   No.  2 8 8 3 4 / 1 9 7 5   and  N o .  

1 3 2 9 2 6 / 1 9 7 5 ,   e t c .  

The  a b o v e   n o n d i f f u s i o n   c o u p l e r s   in   t h i s   i n v e n t i o n  

may  be  u s e d   g e n e r a l l y   in  an  a m o u n t   o f   0 . 0 5   mole   to   2 . 0  

m o l e s   p e r   mo le   of   s i l v e r   in   t h e   l i g h t - s e n s i t i v e   s i l v e r  

h a l i d e   e m u l s i o n .  

In  t h i s   i n v e n t i o n ,   b e s i d e s   t h e   a b o v e   n o n d i f f u s i o n  

c o u p l e r s ,   a  DIR  c o m p o u n d   may  be  p r e f e r a b l y   u s e d .  

B e s i d e s   t h e   DIR  c o m p o u n d ,   a  c o m p o u n d   c a p a b l e   o f  

r e l e a s i n g   a  d e v e l o p m e n t   r e s t r a i n e r   a l o n g   w i t h   d e v e l o p m e n t  

may  be  a l s o   i n c l u d e d   in  t h i s   i n v e n t i o n ,   w h i c h   m a y  

i n c l u d e ,   f o r   e x a m p l e ,   t h e   c o m p o u n d s   d i s c l o s e d   in  U . S .  

P a t e n t s   No.  3 , 2 9 7 , 4 4 5   and  No.  3 , 3 7 9 , 5 2 9 ,   Wes t   G e r m a n  

P a t e n t   P u b l i c a t i o n   (OLS)  No.  24  17  9 1 4 ,   J a p a n e s e  

U n e x a m i n e d   P a t e n t   P u b l i c a t i o n s   No.  1 5 2 7 1 / 1 9 7 7 ,   N o .  

9 1 1 6 / 1 9 7 8 ,   No.  1 2 3 8 3 8 / 1 9 8 4   and   No.  1 2 7 0 3 8 / 1 9 8 4 ,   e t c .  

The  DIR  c o m p o u n d   u s e d   in   t h i s   i n v e n t i o n   i s   a  

c o m p o u n d   c a p a b l e   of  r e l e a s i n g   a  d e v e l o p m e n t   r e s t r a i n e r  

t h r o u g h   t h e   r e a c t i o n   w i t h   an  o x i d i z e d   p r o d u c t   of  a  c o l o r  

d e v e l o p i n g   a g e n t .  

Such  a  DIR  c o m p o u n d   may  t y p i c a l l y   i n c l u d e   D I R  

c o u p l e r s   w h e r e i n   a  g r o u p   c a p a b l e   of   f o r m i n g   a  c o m p o u n d  

h a v i n g   a  d e v e l o p m e n t   r e s t r a i n i n g   a c t i o n   h a s   b e e n  

i n t r o d u c e d   to   a  c o u p l e r   a c t i v e   s i t e   when  e l i m i n a t e d   f r o m  

the   a c t i v e   s i t e ,   w h i c h   a r e   d i s c l o s e d ,   f o r   e x a m p l e ,   i n  
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B r i t i s h   P a t e n t   No.  9  3 5 , 4 5 4 ,   U . S .   P a t e n t s   No.  3 , 2 2 7 , 5 5 4 ,  

No.  4 , 0 9 5 , 9 8 4   and   No.  4 , 1 4 9 , 8 8 6 ,   e t c .  

The  a b o v e   DIR  c o u p l e r s   h a v e   a  p r o p e r t y   t h a t   a  

c o u p l e r   m o t h e r   n u c l e u s   may  f o r m   a  dye   a n d ,   on  t h e   o t h e r  

3  h a n d ,   a  d e v e l o p i n g   r e s t r a i n e r   i s   r e l e a s e d   when  c o u p l e d  

w i t h   an  o x i d i z e d   p r o d u c t   of   a  c o l o r   d e v e l o p i n g   a g e n t .   I n  

t h i s   i n v e n t i o n ,   a l s o   i n c l u d e d   i s   s u c h   a  c o m p o u n d   c a p a b l e  

of   r e l e a s i n g   a  d e v e l o p m e n t   r e s t r a i n e r   b u t   n o t   f o r m i n g   a n y  

dye   when  c o u p l e d   w i t h   an  o x i d i z e d   p r o d u c t   of  a  c o l o r  

0  d e v e l o p i n g   a g e n t ,   a s   d i s c l o s e d   in   U . S .   P a t e n t s   N o .  

3 , 6 5 2 , 3 4 5 ,   No.  3 , 9 2 8 , 0 4 1 ,   No.  3 , 9 5 8 , 9 9 3 ,   No.  3 , 9 6 1 , 9 5 9  

a n d   No.  4 , 0 5 2 , 2 1 3 ,   J a p a n e s e   U n e x a m i n e d   P a t e n t  

P u b l i c a t i o n s   No.  1 1 0 5 2 9 / 1 9 7 8 ,   No.  1 3 3 3 3 / 1 9 7 9   and   N o .  

1 6 1 2 3 7 / 1 9 8 0 ,   e t c .  

5  S t i l l   a l s o   i n c l u d e d   in  t h i s   i n v e n t i o n   i s   t h e  

s o - c a l l e d   t i m i n g   DIR  c o m p o u n d   w h i c h   i s   a  c o m p o u n d   s u c h  

t h a t   a  m o t h e r   n u c l e u s   may  f o r m   a  dye   or   c o l o r l e s s   * 

c o m p o u n d   when  r e a c t e d   w i t h   an  o x i d i z e d   p r o d u c t   of   a  c o l o r  

d e v e l o p i n g   a g e n t ,   a n d   on  t h e   o t h e r   h a n d ,   an  e l i m i n a t e d  

10  t i m i n g   g r o u p   may  r e l e a s e   a  d e v e l o p m e n t   r e s t r a i n e r   t h r o u g h  

t h e   i n t r a m o l e c u l a r   n u c l e o p h i l i c   s u b s t i t u t i v e   r e a c t i o n   o r  

e l i m i n a t i o n   r e a c t i o n .   As  d i s c l o s e d   in   J a p a n e s e  

U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   Nos .   1 4 5 1 3 5 / 1 9 7 9 ,  

1 1 4 9 4 6 / 1 9 7 9   and  1 5 4 2 3 4 / 1 9 8 2 .  

>5  T h e r e   may  be  a l s o   i n c l u d e d   a  t i m i n g   DIR  c o m p o u n d  

w h e r e i n   t h e   t i m i n g   g r o u p   as  m e n t i o n e d   a b o v e   h a s   b e e n  

a t t a c h e d   o n t o   a  c o u p l e r   m o t h e r   n u c l e u s   c a p a b l e   of   f o r m i n g  

a  p e r f e c t l y   d i f f u s i n g   dye  when  r e a c t e d   w i t h   an  o x i d i z e d  

p r o d u c t   of  a  c o l o r   d e v e l o p i n g   a g e n t ,   as  d i s c l o s e d   i n  

30  J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n s   No  1 6 0 9 5 4 / 1 9 8 3  

and   No.  1 6 2 9 4 9 / 1 9 8 3 .  

The  DIR  c o m p o u n d   c o n t a i n e d   in  t h e   l i g h t - s e n s i t i v e  

m a t e r i a l   may  be  u s e d   p r e f e r a b l y   in  an  a m o u n t   r a n g i n g  

b e t w e e n   1  x  10-4   m o l e   to   10  x  10"1   m o l e   p e r   mole   o f  

35  s i l v e r .  

The  l i g h t - s e n s i t i v e   s i l v e r   h a l i d e   c o l o r  
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p n o t o g r a p n i c   m a t e r i a l   u s e d   in  t h i s   i n v e n t i o n   m a y  
a d d i t i o n a l l y   c o n t a i n   a  v a r i e t y   of  a d d i t i v e s   f o r  

p h o t o g r a p h y .   For   e x a m p l e ,   t h e r e   may  be  u s e d  

a n t i f o g g a n t s ,   s t a b i l i z e r s ,   u l t r a v i o l e t   a b s o r b e n t ,   c o l o r  
5  s t a i n   p r e v e n t i v e   a g e n t s ,   b r i g h t e n i n g   a g e n t s ,   c o l o r  

i m a g e - f a d i n g   p r e v e n t i v e   a g e n t s ,   a n t i s t a t i c   a g e n t s ,  
h a r d e n i n g   a g e n t s ,   s u r f a c e   a c t i v e   a g e n t s ,   p l a s t i c i z e r s   , 
w e t t i n g   a g e n t s ,   e t c .   w h i c h   a r e   d i s c l o s e d   in  R e s e a r c h  
D i s c l o s u r e   No.  1 7 6 4 3 .  

10  In  t h e   l i g h t - s e n s i t i v e   s i l v e r   h a l i d e   c o l o r  
p h o t o g r a p h i c   m a t e r i a l   of   t h i s   i n v e n t i o n ,   h y d r o p h i l i c  
c o l l o i d   u s e d   f o r   p r e p a r i n g   an  e m u l s i o n   may  i n c l u d e   any  o f  
p r o t e i n s   s u c h   as  g e l a t i n ,   d e r i v e d   g e l a t i n ,   g r a f t   p o l y m e r s  
of  g e l a t i n   w i t h   o t h e r   m a c r o m o l e c u l e s ,   a l b u m i n   and  c a s e i n ;  

L5  c e l l u l o s e   d e r i v a t i v e s   s u c h   as  h y d r o x y e t h y l   c e l l u l o s e  
d e r i v a t i v e s   and   c a r b o x y m e t h y l   c e l l u l o s e ;   s t a r c h  
d e r i v a t i v e s ;   s y n t h e t i c   h y d r o p h i l i c   m a c r o m o l e c u l e s   o f  
h o m o p o l y m e r s   o r   c o p o l y m e r s   s u c h   as  p o l y v i n y l   a l c o h o l ,  
p o l y v i n y l   i m i d a z o l e   a n d   p o l y a c r y l a m i d e ;   e t c .  

>-0  S u p p o r t s   f o r   t h e   l i g h t - s e n s i t i v e   s i l v e r   h a l i d e  
c o l o r   p h o t o g r a p h i c   m a t e r i a l   u s e d   in  t h i s   i n v e n t i o n   m a y  
i n c l u d e ,   f o r   e x a m p l e ,   b a r y t a   p a p e r ,   p o l y e t h y l e n e - c o a t e d  

p a p e r ,   p o l y p r o p y l e n e   s y n t h e t i c   p a p e r ,   t r a n s p a r e n t  
s u p p o r t s   p r o v i d e d   w i t h   a  r e f l e c t i o n   l a y e r   in  c o m b i n a t i o n ,  

>5  o r   u s i n g   a  r e f l e c t i n g   body  in  c o m b i n a t i o n ,   f o r   e x a m p l e ,  
g l a s s   p l a t e s ,   p o l y e s t e r   f i l m s   of  c e l l u l o s e   a c e t a t e ,  
c e l l u l o s e   n i t r a t e   o r   p o l y e t h y l e n e   t e r e p h t h a l a t e ,  
p o l y a m i d e   f i l m s ,   p o l y c a r b o n a t e   f i l m s ,   p o l y s t y r e n e   f i l m s ,  
e t c . ,   and  may  a l s o   i n c l u d e   o t h e r   c o n v e n t i o n a l   t r a n s p a r e n t  

10  s u p p o r t s .   T h e s e   s u p p o r t s   may  be  s e l e c t e d   d e p e n d i n g   o n  
w h a t   t h e   l i g h t - s e n s i t i v e   m a t e r i a l s   a r e   u s e d   f o r .  

For   a p p l y i n g   t h e   s i l v e r   h a l i d e   e m u l s i o n   l a y e r s   a n d  
o t h e r   p h o t o g r a p h i c   c o n s t i t u e n t   l a y e r s   u s e d   in  t h i s  
i n v e n t i o n ,   v a r i o u s   c o a t i n g   m e t h o d s   can  be  u s e d ,   i n c l u d i n g  

5  d i p   c o a t i n g ,   a i r   d o c t o r   c o a t i n g ,   c u r t a i n   c o a t i n g ,   h o p p e r  
c o a t i n g ,   e t c .   A  c o a t i n g   m e t h o d   of  s i m u l t a n e o u s l y  
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a p p l y i n g   two  or  more   l a y e r s   c an   be  a l s o   u s e d ,   a c c o r d i n g  

to   t h e   m e t h o d   d i s c l o s e d   in   U . S .   P a t e n t s   No.  2 , 7 6 1 , 7 9 1   a n d  

No.  2 , 9 4 1 , 8 9 8 .  

In   t h i s   i n v e n t i o n ,   t h e   r e s p e c t i v e   e m u l s i o n   l a y e r s  

5  may  be  a p p l i e d   in  any   p o s i t i o n a l   o r d e r   a r b i t r a r i l y  

d e t e r m i n e d .   For   e x a m p l e ,   in   t h e   c a s e   of  l i g h t - s e n s i t i v e  

m a t e r i a l s   f o r   f u l l   c o l o r   p h o t o g r a p h i c   p a p e r ,   i t   i s  

p r e f e r r e d   t o   a r r a n g e   a  b l u e - s e n s i t i v e   s i l v e r   h a l i d e  

e m u l s i o n   l a y e r ,   a  g r e e n - s e n s i t i v e   s i l v e r   h a l i d e   e m u l s i o n  

0  l a y e r   a n d   a  r e d - s e n s i t i v e   s i l v e r   h a l i d e   e m u l s i o n   l a y e r   i n  

t h i s   o r d e r   f r o m   t h e   s u p p o r t   s i d e .   T h e s e   l i g h t - s e n s i t i v e  

s i l v e r   h a l i d e   e m u l s i o n   l a y e r s   may  e a c h   c o m p r i s e   two  o r  

m o r e   l a y e r s .  

In  t h e   l i g h t - s e n s i t i v e   m a t e r i a l   of   t h i s   i n v e n t i o n ,  

.5  an  i n t e r m e d i a t e   l a y e r   o r   l a y e r s   w i t h   a p p r o p r i a t e  

t h i c k n e s s   may  be  o p t i o n a l l y   p r o v i d e d   d e p e n d i n g   on  t h e  

p u r p o s e ,   and   v a r i o u s   l a y e r s   s u c h   as  a  f i l t e r   l a y e r ,   a n  

a n t i c u r l   l a y e r ,   a  p r o t e c t i v e   l a y e r   and  an  a n t i h a l a t i o n  

l a y e r   c a n   be  a l s o   u s e d   in   a p p r o p r i a t e   c o m b i n a t i o n   a s  

20  c o n s t i t u e n t   l a y e r s .   In  t h e s e   c o n s t i t u e n t   l a y e r s ,   t h e  

a b o v e   h y d r o p h i l i c   c o l l o i d   t h a t   can   be  u s e d   in  e m u l s i o n  

l a y e r s   c an   be  s i m i l a r l y   u s e d   as   a  b i n d i n g   m a t e r i a l  

t h e r e f o r ,   and   a l s o   in  t h e   l a y e r s   t h e   a b o v e - m e n t i o n e d  

v a r i o u s   a d d i t i v e s   t h a t   can   be  c o n t a i n e d   in  e m u l s i o n  

25  l a y e r s   can   be  c o n t a i n e d .  

The  m e t h o d   of   p r o c e s s i n g   a  l i g h t - s e n s i t i v e   s i l v e r  

h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l   of  t h i s   i n v e n t i o n   c a n  

be  a p p l i e d   to   any  l i g h t - s e n s i t i v e   s i l v e r   h a l i d e   c o l o r  

p h o t o g r a p h i c   m a t e r i a l s   s u c h   as   c o l o r   p a p e r ,   c o l o r  

30  n e g a t i v e   f i l m s ,   c o l o r   p o s i t i v e   f i l m s ,   c o l o r   r e v e r s a l  

f i l m s   f o r   s l i d e s ,   c o l o r   r e v e r s a l   f i l m s   f o r   m o t i o n  

p i c t u r e s ,   c o l o r   r e v e r s a l   f i l m s   f o r   t e l e v i s i o n s ,   a n d  

r e v e r s a l   c o l o r   p a p e r ,   i f   t h e   l i g h t - s e n s i t i v e   s i l v e r  

h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l   i s   a  l i g h t - s e n s i t i v e  

35  m a t e r i a l   t o   be  p r o c e s s e d   a c c o r d i n g   to  t h e   s o - c a l l e d  

i n t e r n a l   d e v e l o p m e n t   s y s t e m   w h e r e i n   c o u p l e r s   a r e  
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c o n t a i n e d   in  t h e   l i g h t - s e n s i t i v e   m a t e r i a l   s u b s t a n t i a l l y  
c o n t a i n i n g   t h e   a b o v e   s i l v e r ,   c h l o r i d e .  

As  d e s c r i b e d   in  t h e   f o r e g o i n g ,   t h e   p r o c e s s i n g  
m e t h o d   of  t h i s   i n v e n t i o n   has   made  i t   p o s s i b l e   to   p r o v i d e  

5  a  c o l o r   d e v e l o p i n g   s o l u i t o n   f o r   p r o c e s s i n g   a  
l i g h t - s e n s i t i v e   s i l v e r   h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l  
t h a t   can   a c h i e v e   e x c e l l e n t   s t o r a g e   s t a b i l i t y   a n d  
e x c e l l e n t   p h o t o g r a p h i c   p e r f o r m a n c e s   f o r   fog   and   m a x i m u m  
d e n s i t y ,   and   i s   p a r t i c u l a r l y   f e a s i b l e   f o r   r a p i d  

10  p r o c e s s i n g ,   and   a  m e t h o d   e m p l o y i n g   t h e   s a m e .  
T h i s   i n v e n t i o n   w i l l   be  d e s c r i b e d   b e l o w   m o r e  

s p e c i f i c a l l y   by  E x a m p l e s ,   b u t   e m b o d i m e n t s   of  t h i s  
i n v e n t i o n   a r e   by  no  m e a n s   l i m i t e d   to   t h e s e .  

E x a m p l e   1 
L5  C o l o r   d e v e l o p i n g   s o l u t i o n s   e a c h   h a v i n g   t h e  

n o n o w i n g   c o m p o s i t i o n   w e r e   p r e p a r e d .  
( C o l o r   d e v e l o p i n g   S o l u t i o n )  

P o t a s s i u m   c h l o r i d e   1 . 0   g  
P o t a s s i u m   s u l f i t e   0 . 1   g  
P r e s e r v a t i v e   ( d e s c r i b e d   in   T a b l e   1)  10  g  
d e l a t i n g   a g e n t   ( d e s c r i b e d   in  T a b l e   1)  2 . 0   g  
: o l o r   d e v e l o p i n g   a g e n t   ( E x e m p l a r y   C o m p o u n d   ( A - l )   )  5 . 5   g  
P o t a s s i u m   c a r b o n a t e   30  g  

Made  up  to   1  l i t e r   by  a d d i n g   w a t e r ,   and  a d j u s t e d   to   pH 
25  1 0 . 1 5   w i t h   u se   of  p o t a s s i u m   h y d r o x i d e   and   s u l f u r i c   a c i d .  

To  e a c h   of  t h e   a b o v e   c o l o r   d e v e l o p i n g   s o l u t i o n s ,   4 
ppm  of  a  f e r r i c   i o n ,   2  ppm  of  a  c o p p e r   i on   and   100  ppm  o f  

a  c a l c i u m   i o n   were   a d d e d   ( a d d e d   by  d i s s o l v i n g   F e C l 3 r  
C u S 0 4 . 6 H 2 0   and   C a C l 2 ,   r e s p e c t i v e l y ) ,   and   t h e   s o l u t i o n s  

JO  were   s t o r e d   a t   40°C  in  a  g l a s s   c o n t a i n e r   h a v i n g   an  o p e n  
top   r a t e   of  30  c m 2 / l i t   .  (  i  .  e  .  ,  h a v i n g   an  a i r - c o n t a c t i n g  
a r e a   of   30  cm2  p e r   1  l i t e r   of  t h e   c o l o r   d e v e l o p i n g  
s o l u t i o n )   f o r   two  w e e k s .   A p p e a r a n c e s   ( c o l o r i n g   d e g r e e s )  
of  t he   c o l o r   d e v e l o p i n g   s o l u t i o n s '   a f t e r   two  w e e k s   w e r e  

5  o b s e r v e d   to   o b t a i n   t h e   r e s u l t s   shown  in  T a b l e   1 .  
A p p e a r a n c e s   of  t h e   s o l u t i o n s   w e r e   e v a l u a t e d   b y  
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l a s s i f y i n g   i n t o   t h e   f o l l o w i n g   f o u r   s t a g e s .  

+++  :  A  l a r g e   a m o u n t   o f   '  t a r   g e n e r a t e d  

++  :  B l a c k   c o l o r e d  

+  :  T u r n e d   b r o w n   ( C o n s i d e r a b l y   c o l o r - c h a n g e d )  

:  L i t t l e   c o l o r - c h a n g e d  
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T a b l e   1 

D e v e l o p i n g   P r e s e r v a t i v e   C h e l a t i n g   A p p e a r a n c e  
s o l u t i o n   a g e n t   of   t h e  
No.  s o l u t i o n  

a f t e r   t w o  
w e e k s  

( C o m p a r a t i v e )   1 
None  None  + + +  

( C o m p a r a t i v e )   2  E x e m p l a r y  
None  c o m p o u n d   + + +  

( I I   -  2 )  

( C o m p a r a t i v e )   3  S u l f a t e s   o f  
h y d r o x y l a m i n e   None  + +  

( C o m p a r a t i v e )   S u l f a t e s   of  E x e m p l a r y  
4  h y d r o x y l a m i n e   c o m p o u n d   +  

( I I   -  2 )  

( C o m p a r a t i v e )   5  E x e m p l a r y  
c o m p o u n d   None  + 
(I  -  1 )  

( T h i s   E x e m p l a r y   E x e m p l a r y  
i n v e n t i o n )   6  c o m p o u n d   c o m p o u n d   -  

(I  -  1)  ( I I   -  2 )  

( T h i s   E x e m p l a r y   E x e m p l a r y  
i n v e n t i o n )   7  c o m p o u n d   c o m p o u n d  

(I  -  1)  ( I I I   -  1 )  

( T h i s   E x e m p l a r y   E x e m p l a r y  
i n v e n t i o n )   8  c o m p o u n d   c o m p o u n d   -  

(I  -  1)  ( I I I   -  2 )  

( T h i s   E x e m p l a r y   E x e m p l a r y  
i n v e n t i o n )   9  c o m p o u n d   c o m p o u n d   -  

(I  -  2)  ( I I   -  2 )  

( T h i s   E x e m p l a r y   E x e m p l a r y  
i n v e n t i o n )   10  c o m p o u n d   c o m p o u n d  

(I  -  3)  ( I I   -  2 )  
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As  w i l l   be  c l e a r   f r o m   t h e   r e s u l t s   shown  in  T a b l e  

1,  in   t h e   c a s e s   w h e r e   s u l f a t e s   of   h y d r o x y l a m i n e   a r e  

a d d e d ,   c o l o r   c h a n g e   o r   b l a c k e n i n g   h a s   o c c u r r e d ,   t h o u g h  

s o m e w h a t   d i f f e r e n t   in  a p p e a r a n c e   d e p e n d i n g   on  w h e t h e r   a  

5  c h e l a t i n g   a g e n t   i s   p r e s e n t   o r   n o t ,   to   show  t h a t   t h e  

p r e s e r v a t i v i t y   i s   p o o r .   On  t h e   o t h e r   h a n d .   T a b l e   1  

c l e a r l y   s h o w s   t h a t ,   in   t h e   c a s e s   w h e r e   t h e   p r e s e r v a t i v e s  

o f   t h i s   i n v e n t i o n   w e r e   a d d e d ,   t h e   p r e s e r v a t i v i t y   h a s   b e e n  

r e m a r k a b l y   i m p r o v e d   by  v i r t u e   of   t h e   c o m b i n a t i o n   w i t h   a  

0  c h e l a t i n g   a g e n t .  

E x a m p l e   2 

The  f o l l o w i n g   l a y e r s   w e r e   p r o v i d e d   by  c o a t i n g   o n  

p a p e r   s u p p o r t s   l a m i n a t e d   w i t h   p o l y e t h y l e n e ,   s u c c e s s i v e l y  

i n   t h e   o r d e r   f r o m   t h e   s u p p o r t   s i d e   to   p r o d u c e   s a m p l e s   o f  

5  l i g h t - s e n s i t i v e   m a t e r i a l s .  

L a y e r   1:  A  l a y e r   c o n t a i n i n g   1 . 0   g /m2  of   g e l a t i n ,   0 . 4 0  

g / m 2   ( i n   t e r m s   of  s i l v e r ;   d i t t o   h e r e i n a f t e r )   of  a "  

b l u e - s e n s i t i v e   s i l v e r   h a l i d e   e m u l s i o n   and   1 . 0   x  1 0 ~ 3  

m o l e / m 2   o f   t h e   f o l l o w i n g   y e l l o w   c o u p l e r   ( Y - l )   d i s s o l v e d  

>0  in   0 . 5 0   g / m 2   of   d i o c t y l   p h t h a l a t e .  

L a y e r   2:  An  i n t e r m e d i a t e   l a y e r   c o m p r i s i n g   0 . 6 5   g/m2  o f  

g e l a t i n .  

L a y e r   3:  A  l a y e r   c o n t a i n i n g   1 . 2 0   g /m2  of  g e l a t i n ,   0 . 2 4  

g /m2   of   a  g r e e n - s e n s i t i v e   s i l v e r   h a l i d e   e m u l s i o n   and  1 . 0  

25  x  10~3  m o l e / m 2   of  t h e   f o l l o w i n g   m a g e n t a   c o u p l e r   ( M - l )  

d i s s o l v e d   in   0 . 2 5   g /m2  of  d i o c t y l   p h t h a l a t e .  

L a y e r   4:  An  i n t e r m e d i a t e   l a y e r   c o m p r i s i n g   1 . 1   g/m  o f  

g e l a t i n .  

L a y e r   5:  A  l a y e r   c o n t a i n i n g   1 . 3   g /m2  of  g e l a t i n ,   0 . 2 7  

30  g / m 2   of   a  r e d - s e n s i t i v e   s i l v e r   h a l i d e   e m u l s i o n   and   1 . 7 5   x  

1 0 " 3   m o l e / m 2   of  t h e   c y a n   c o u p l e r   ( C - 7 6 )   m e n t i o n e d   a b o v e  

d i s s o l v e d   in   0 . 3 0   g /m2  of   d i b u t y l   p h t h a l a t e .  

L a y e r   6:  A  l a y e r   c o n t a i n i n g   1 . 2   g/m*-  of  g e l a t i n   a n d  

0 . 3 0   g / m 2   of   T i n u v i n   328  (an  u l t r a v i o l e t   a b s o r b e n t  
2 

35  p r o d u c e d   by  C i b a - G e i g y   C o r p . )   d i s s o l v e d   in   0 . 2 0   g/m  o f  

d i o c t y l   p h t h a l a t e .  
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L a y e r   7:  A  l a y e r   c o n t a i n i n g   0 . 4   5  g / m 2   of  g e l a t i n .  
As  a  h a r d e n i n g   a g e n t ,  

2,  4 - d i c h l o r o - 6 - h y d r o x y - s - t r i a z i n e   s o d i u m   s a l t   was  a d d e d  
to   L a y e r   2,  L a y e r   4  a n d   L a y e r   7  e a c h   so  as  to   be  in  a n  
a m o u n t   of   0 . 0 1 7   g  p e r   1  g  of  g e l a t i n .  

y - j .  

10  ( C H 3 ) 3 C 0 0 C H C 0 N H - ^ 3   C s H , , - t  

° Y N Y Q   ^ N H C O ( C H 2 ) , 0 - < ^ > - C   5  H  , 

1 5  

-   1 

 ̂ i  b  H  a  7  ( s e c )  

b i i v e r   h a l i d e   c o m p o s i t i o n s   of   r e s p e c t i v e   s i l v e r  
r i a l i d e   e m u l s i o n   a r e   shown  b e l o w   in  T a b l e   2 .  

A f t e r   c a r r y i n g   o u t   w e d g e w i s e   e x p o s u r e   on  t h e s e  
s a m p l e s   a c c o r d i n g   to   a  c o n v e n t i o n a l   m e t h o d ,   t h e   f o l l o w i n g  
l e v e l o p i n g   was  c a r r i e d   o u t .  
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P r o c e s s i n g   s t e p  

t i m e  

[1 ]   C o l o r   d e v e l o p i n g  

[2]   B l e a c h   - f i x i n g  

[3]   W a s h i n g  

[4]   D r y i n g  

P r o c e s s i n g   t e m p .  

3 5 ° c  

3 5 ° c  

3 0 ° c  

60  to   8 0 ° C  

p r o c e s s i n g  

i n d i c a t e d   i n  

T a b l e   2 

45  s e c .  

90  s e c .  

60  s e c .  

P r o c e s s i n g   s o l u t i o n s   u s e d   had   t h e   f o l l o w i n g  

L0  c o m p o s i t i o n .  

[ C o l o r   d e v e l o p i n g   s o l u t i o n ]  

P o t a s s i u m   c h l o r i d e   l - °   9  

P o t a s s i u m   s u l f i t e   0 . 2 5   g  

(2  x  10~3  m o l e )  

15  p r e s e r v a t i v e   ( E x e m p l a r y   C o m p o u n d   ( I - D )   2 .0   g  

C h e l a t i n g   a g e n t   ( E x e m p l a r y   Compound   ( I I - 2 ) )   1 .0   g  

C o l o r   d e v e l o p i n g   a g e n t   ( E x e m p l a r y   Compound   ( A - D )   5 .5   g  

P o t a s s i u m   c a r b o n a t e   30  g  

Made  up  to   1  l i t e r   in  t o t a l   by  a d d i n g   w a t e r ,   and   a d j u s t e d  
20  to   pH  1 0 . 1 5   w i t h   use   of   p o t a s s i u m   h y d r o x i d e   or   s u l f u r i c  

a c i d .  

[ B l e a c h - f i x i n g   s o l u t i o n ]  

E t h y l e n e d i a m i n e t e t r a a c e t i c   a c i d   f e r r i c   ammonium  d i h y d r a t e  

6 0 . 0   g  

25  E t h y l e n e d i a m i n e t e t r a a c e t i c   a c i d   3 .0   g  

Ammonium  t h i o s u l f a t e   (70%  s o l u t i o n )   1 0 0 . 0   m l  

Ammonium  s u l f i t e   (40  %  s o l u t i o n )   2 7 . 5   m l  

Made  up  t o   1  l i t e r   in   t o t a l ,   and   a d j u s t e d   to  pH  7 . 1   w i t h  

u s e   o f   p o t a s s i u m   c a r b o n a t e   or   g l a c i a l   a c e t i c   a c i d .  

30  Maximum  r e f l e c t i o n   d e n s i t y   of  t h e   y e l l o w   d y e ,  

o b t a i n e d   when  c o l o r   d e v e l o p i n g   was  c a r r i e d   o u t   a t   3 5 ° C  

f o r   10  m i n u t e s ,   was  m e a s u r e d   w i t h   u se   of   an  o p t i c a l  

d e n s i t o m e t e r   PDA-65  ( p r o d u c e d   by  K o n i s h i r o k u   P h o t o  

I n d u s t r y   C o . ,   L t d .   H e r e ,   t h e   maximum  r e f l e c t i o n   d e n s i t y  

35  of   t h e   t h e   y e l l o w   dye  was  a s s u m e d   as  100 ,   and   t h e  
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e v e l o p i n g   t i m e   ( d e v e l o p i n g   c o m p l e t i o n   t i m e )   n e c e s s a r y  

or   t h e   maximum  r e f l e c t i o n   d e n s i t y   of  t h e   y e l l o w   dye   t o  

»e  80  i s   s e t   f o r t h   in  T a b l e   2.  T h i s   r e s u l t   i s   c o n c e r n e d  

r i t h   a  d e v e l o p i n g   c o m p l e t i o n   t i m e   f o r   t h e   b l u e - s e n s i t i v e  

s m u l s i o n   l a y e r   h a v i n g   t h e   s l o w e s t   d e v e l o p i n g   s p e e d ,   t h u s  

showing   t h e   t i m e   in  w h i c h   t h e   d e v e l o p m e n t   of  a  

. i g h t - s e n s i t i v e   m a t e r i a l   u s e d   h a s   been   c o m p l e t e d .  



S a m p l e   S i l v e r   h a i a e   c o m p o s i t i o n   u e v e i u p j - n y  
No>  (AgBr  :  AgCi,)  c o m p l e t i o n  

( m o l a r   r a t i o )   )  t i m e   ( s e c o n d )  
B l u e -   G r e e n -   R e d -  
s e n s i t i v e   s e n s i t i v e   s e n s i t i v e  
l a y e r   l a y e r   l a y e r  

1  2 5 : 7 5   2 5 : 7 5   2 5 : 7 5   1 2 8  

2  2 2 : 7 8   2 2 : 7 8   2 2 : 7 8   1 2 3  

3  2 0 : 8 0   2 0 : 8 0   2 0 : 8 0   9 1  

4  1 5 : 8 5   1 5 : 8 5   1 5 : 8 5   7 5  

5  1 0 : 9 0   1 0 : 9 0   1 0 : 9 0   6 2  

6  5 : 9 5   5 : 9 5   5 : 9 5   47  

7  5 : 9 5   2 : 9 8   2 : 9 8   45  

8  2 : 9 8   2 : 9 8   2 : 9 8   4 3  

9  2 : 9 8   100  100  40  

10  100  100  100  3 7  
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As  w i l l   be  c l e a r   t r o m   T a o i e   i ,   s a m p l e s   wo.  j  i-o 

No.  10  h a v i n g   80  %  or   more   of  s i l v e r   c h l o r i d e   c o n t e n t  

show  t h a t   t h e   d e v e l o p i n g   c o m p l e t i o n   t i m e   i s   s h o r t   a n d  

t h e y   a r e   f e a s i b l e   f o r   r a p i d   p r o c e s s i n g .   In  p a r t i c u l a r ,  

5  i t   i s   u n d e r s t o o d   t h a t   S a m p l e s   No.  5  t o   No.  10  h a v i n g   90  % 

o r   more   of  s i l v e r   c h l o r i d e   c o n t e n t ,   e s p e c i a l l y ,   S a m p l e s  

No.  6  to   10  h a v i n g   95  %  or   m o r e   of  s i l v e r   c h l o r i d e  

c o n t e n t   a r e   p a r t i c u l a r l y   f e a s i b l e   f o r   t h e   r a p i d  

p r o c e s s i n g .  

.0  E x a m p l e   3 

E x a m p l e   2  was  r e p e a t e d   by  u s i n g   t h e   same  c o l o r  

d e v e l o p i n g   s o l u t i o n   as  in  E x a m p l e   1  a n d   t h e  

l i g h t - s e n s i t i v e   m a t e r i a l   as  u s e d   in   E x a m p l e   2  ( S a m p l e   N o .  

8)  in  a c c o r d a n c e   w i t h   t h e   same  p r o c e d u r a l   s t e p s   i n  

L5  E x a m p l e   2,  p r o v i d e d   f o r   u s i n g   t h e   c o l o r   d e v e l o p i n g  

s o l u t i o n   as   u s e d   in   E x a m p l e   1  was  l e f t   to   s t a n d   f o r   o n e  

week   by  an  open   t o p   r a t i o   of  10  c m 2 / l i t .   and   s e t t i n g   t h e  

c o l o r   d e v e l o p m e n t   t i m e   to   45  s e c o n d s .  

A f t e r   t h e   p r o c e s s i n g ,   t h e   m i n i m u m   d e s s i t y   a n d  

20  gamma  v a l u e   ( t e n d e n c y   a t   a  c o n c e n t r a t i o n   of   0 . 3   t o   0 . 8 )  

o f   t h e   c y a n ,   m a g e n t a   and  y e l l o w   c o u p l e r s   w e r e   m e a s u r e d .  

As  a  r e s u l t ,   t h e r e -   w e r e   f o u n d   t h a t   t h e   t e n d e n c i e s   of  t h e  

c y a n ,   m a g e n t a   and  y e l l o w   c o u p l e r s   d i d   n o t   c h a n g e d .   T h e  

r e s u l t s   a r e   shown  in  T a b l e   3 .  



S a m p l e   No.  P r o c e s s i n g   s t o r a n g e   xexj-ow  _ g » - - u j ,  
s o l u t i o n   No.  p e r i o d   (40  C)  m i n i m u m   g a m m a  

J  d e n s i t y   v a l u e  

11  ( C o m p a r a -   1  None  0 . 0 4   2 . 8 6  

12  ( C o m p a r a -   2  None  0 . 0 3   2 . 8 4  

t i v e )   1 
13  ( C o m p a r a -   3  None  0 . 0 3   0 . 9 5  

t i v e )   1  —  -—  .  ot.  
14  ( C o m p a r a -   4  None  0 . 0 3   0 . 9 5  

t i v e )   _ 
15  ( C o m p a r a -   5  None  U.UJ  _ . « _ -  

t i v e )   1 
16  ( T h i s   6  None  0 . 0 3   2 . 8 5  

i n v e n t i o n )   |  .  —  —  —  _  n r  
17  ( T h i s   7  None  0 . 0 3   2 . 8 6  

i n v e n t i o n )   |  .  _   —   —  ,  
18  ( T h i s   8  None  0 . 0 3   _ . o b  

i n v e n t i o n )   |  —  ^—  —  _ 
19  ( T h i s   I  9  None  u . u j   _ . u _  

i n v e n t i o n )   |  —   —  —  .  
20  ( T h i s   10  None  U.UJ  _ . « b  

i n v e n t i o n )   |  —  —  —  _  n .  
21  ( C o m p a r a -   1  One  week   U._U  _ . u i  

t i v e )   [  , 
22  ( C o m p a r a -   2  One  week  0 . 1 4   2 . 2 2  

t i v e )   1 
23  ( C o m p a r a -   3  One  week   0 . 1 6   0 . 9 8  

t i V e )   r  zr-p— 
24  ( C o m p a r a -   4  One  week   U . i -   i . i o  

t i v e )   1 
25  ( C o m p a r a -   5  One  week   0 . 0 9   2 . 9 2  

26  ( T h i s   6  One  week  0 . 0 3   2 . 8 6  

i n v e n t i o n )   |  —  —  
27  ( T h i s   1  7  One  week  0 . 0 3   _ . « y  

i n v e n t i o n )   .  _—  — 
28  ( T h i s   1  8  0516  weeK  u . u j   _ . o /  

i n v e n t i o n )   |  ■ 
29  ( T h i s   1  9  One  week   u . u j   _ . o *  

i n v e n t i o n )   |  .  —  —  „ 
30  ( T h i s   10  One  week   0.U3  ^ . o /  

i n v e n t i o n )   1  '  1  J 
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As  w i l l   be  c l e a r   f r o m   T a b l e   3,  in  t h e   c a s e   o f  
u s i n g   t h e   p r o c e s s i n g   s o l u i t o n   of   t h i s   i n v e n t i o n ,   t h e r e  

a r e   f o u n d   t h a t   t h e   min imum  d e n s i t y   and   gamma  v a l u e   w e r e  
c h a n g e d   l i t t l e   e v e n   a f t e r   s t o r a g e   f o r   one   w e e e k   a t   a  

5  t e m p e r a t u r e   of  40  °C  and  t h a t   r e m a r k a b l e   e f f e c t s   c a n   b e  
o b t a i n e d   as  c o m p a r e d   w i t h   t h e   c o n v e n t i o n a l   h y d r o x y l a m i n e  
s a l t s   and  t h a t   t h e   p r o c e s s i n g   s o l u t i o n   of  t h e   p r e s e n t  
i n v e n t i o n   i s   p r e f e r r e d   f o r   r a p i d   p r o c e s s i n g   f r o m   t h e  

1  e x c e l l e n t   gamma  v a l u e .  
10  E x a m p l e   4 

U s i n g   c o l o r   p a p e r   s a m p l e s   u s e d   in  E x a m p l e   2 ,  
s i m i l a r   p r o c e s s i n g   was  r e p e a t e d   f o l l o w i n g   t h e   p r o c e s s i n g  
s t e p s   in  E x a m p l e   2  and   u s i n g   t h e   p r o c e s s i n g   s o l u t i o n s  
u s e d   in  E x a m p l e   2.  H o w e v e r ,   t h e   s i l v e r   h a l i d e  

15  c o m p o s i t i o n   in  t h e   c o l o r   p a p e r   s a m p l e s   was  made  to   b e  
1  :  99  of  AgBr  :  AgCl  in  t h e   b l u e - s e n s i t i v e   e m u l s i o n  

l a y e r ,   5  :  95  in  t h e   g r e e n - s e n s i t i v e   e m u l s i o n   l a y e r ,   a n d  
5  :  95  in  t h e   r e d - s e n s i t i v e   e m u l s i o n   l a y e r .   C y a n  
c o u p l e r s   u s e d   were   as   shown  in   T a b l e   4.  C o l o r   d e v e l o p i n g  

20  p r o c e s s i n g   t i m e   was  45  s e c o n d s .   C o n c e n t r a t i o n   o f  

p o t a s s i u m   s u l f i t e   in   t h e   c o l o r   d e v e l o p i n g   s o l u t i o n   w a s  
c o n t r o l l e d   as  shown  in  T a b l e   4.  C h e l a t i n g   a g e n t s   a s  
shown  in  T a b l e   4  w e r e   u s e d   in  a m o u n t   of  1 . 0   g / l i t .   T h e  
c o l o r   d e v e l o p i n g   s o l u t i o n   u s e d   was  o b t a i n e d   by  a d d i n g   4 

25  ppm  of  a  f e r r i c   i o n ,   2  ppm  of   a  c o p p e r   ion   and   1000  p p m  
of  a  c a l c i u m   i on   ( a d d e d   by  d i s s o l v i n g   F e C l 3 ,   C u S 0 4 » 6 H 2 °  
and  C a C l - ,   r e s p e c t i v e l y ) ,   and   s t o r e d   f o r   5  d a y s   u n d e r   t h e  
same  c o n d i t i o n s   in  E x a m p l e   1.  The  maximum  c o l o r   d e n s i t y  
and  min imum  c o l o r   d e n s i t y   of   t h e   c y a n   dye  a f t e r  

30  p r o c e s s i n g   were   m e a s u r e d   to   o b t a i n   t h e   r e s u l t s   shown  i n  
T a b l e   4 .  
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As  w i l l   oe  c i e a r   _-u»u  -"«=  ---  —  -  

in   t h e   c a s e s   w h e r e   t h e   c o u p l e r s   o u t s i d e   t h i s   i n v e n t i o n  

a r e   u s e d   ,  t h e r e   a r e   snown  _ _ _ _ - v _ i » _ _ y _ ~   _„«_-  —  — 

c o l o r   d e n s i t y   of  t h e   c y a n   dye   i s   g r e a t l y   d e c r e a s e d   a n d  

i  t h e   m i n i m u m   d e n s i t y   i s   a l s o   h i g h .   On  t h e   o t h e r   h a n d ,   i n  

t h e   c a s e s   w h e r e   t h e   c y a n   c o u p l e r s   o f   t h i s   i n v e n t i o n   a r e  

u s e d ,   d e c r e a s e   in  t h e   maximum  c o l o r   d e n s i t y   i s   l i t t l e  

s e e n ,   b u t   t h e   m in imum  d e n s i t y   i s   e x t r e m e l y   h i g h   when  n o  

c h e l a t i n g   a g e n t   i s   p r e s e n t .   H o w e v e r ,   t h e   r e s u l t s  

)  s a t i s f y i n g   b o t h   t h e   maximum  c o l o r   d e n s i t y   and   t h e   m i n i m u m  

d e n s i t y   w e r e   o b t a i n e d   by  t h e   c o m b i n a t i o n   o f   t h e   c o u p l e r  

o f   t h i s   i n v e n t i o n   w i t h   t h e   c h e l a t i n g   a g e n t   o f   t h i s  

i n v e n t i o n   .  

5  p o s s i b l e   t o   o D t a m   s u m   ^ l l c i   —  * 

l o w e r i n g   t h e   c o n c e n t r a t i o n   of  s u l f i t e .  

o b t a i n e d   wnen  i s x e m p i a i y   ^ u m f u u u u o   _  -  

C - 5 8   w e r e   u s e d   as  c y a n   c o u p l e r s   in  S a m p l e   No.  38,   a n d  

0  a l s o   when  E x e m p l a r y   C o m p o u n d s   I I - l ,   I I - 4   t o   I I - 7   a n d  

I I I - 2   to   I I I - 4   w e r e   u s e d   as   c h e l a t i n g   a g e n t s   in   S a m p l e  

No.  3 6 .  

C o m p a r a t i v e   c y a n   c o u p l e r s :  

n  t n e   s a m p x e s   o i   _h_o  a«vc»»  ■  —  

he  same  r e s u l t s   <ao  -«  - " ^   «_-_»-   —  

15 ;omp  .  1  

j  n  
i 
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E x a m p l e   5 

U s i n g   t h e   l i g h t - s e n s i t i v e   c o l o r   p h o t o g r a p h i c  
m a t e r i a l s   p r o d u c e d   in  E x a m p l e   2  ( s i l v e r   h a l i d e  
c o m p o s i t i o n   i s   s h o w n   in  T a b l e   5 ) ,   t h e   f o l l o w i n g  

5  p r o c e s s i n g   was  c a r r i e d   o u t   to   e v a l u a t e   s i l v e r - d e v e l o p i n g  
p r o p e r t i e s   on  t h e   c o l o r   d e v e l o p i n g   s o l u t i o n s   N o s .   2,  4 
and  6  ( c o n t a i n i n g   no  c o l o r   d e v e l o p i n g   a g e n t ) .  
S t a n d a r d   p r o c e s s i n g   s t e p s :   ( P r o c e s s i n g   t e m p e r a t u r e   a n d  
p r o c e s s i n g   t i m e )  

10  H I   C o l o r   d e v e l o p i n g   35°c   45  s e c .  
[2]  F i x i n g   35°c   4  5  s e c .  
[3]  W a s h i n g   30Oc  90  s e c .  
[4]  D r y i n g   60  to  80°C  60  s e c .  

( F i x i n g   s o l u t i o n )  
L5  Ammonium  t h i o s u l f a t e   (70  %  s o l u t i o n )   1 5 0 . 0   m l  

Ammonium  s u l f i t e   (40  %  s o l u t i o n )   20  m l  
Made  up  to   1  l i t e r   in   t o t a l   by  a d d i n g   w a t e r ,   a n d   a d j u s t e d  
to  pH  7 . 0 0   w i t h   u s e d   of   ammonium  h y d r o x i d e   o r   a c e t i c  
a c i d .  

-°  A f t e r   d e v e l o p i n g   p r o c e s s i n g ,   u s i n g   P D A - 6 5  
( p r o d u c e d   by  K o n i s h i r o k u   P h o t o   I n d u s t r y   C o . ,   L t d . ) ,  
s p e c t r a l   r e f l e c t i o n   d e n s i t y   was  m e a s u r e d   on  t h e   s a m p l e s  
by  o r a n g e   l i g h t   to   e v a l u a t e   Dmax  of  t h e   s a m p l e s .  
D i f f e r e n c e   b e t w e e n   t h e   s p e c t r a l   r e f l e c t i o n   d e n s i t y   f o r  

!5  Dmax  and   t h e   s p e c t r a l   r e f l e c t i o n   d e n s i t y   f o r   Dmin  w a s  
a s s u m e d   as  a  t y p i c a l   c h a r a c t e r i s t i c   of  s i l v e r   d e n s i t y .  

R e s u l t s   a r e   shown  in  T a b l e   5 .  
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As  w i l l   be  c l e a r   f rom  T a b l e   5,  a l l   of  S a m p l e s   N o .  
52  to  No.  58  u s i n g   h y d r o x y l a m i n e   show  h i g h   s i l v e r   d e n s i t y  
and  t h e   s i l v e r   d e v e l o p m e n t   i s   s e e n   to   h a v e   p r o c e e d e d .   I n  

p a r t i c u l a r ,   t h e   s i l v e r   d e v e l o p m e n t   i s   s e e n   to   h a v e  
5  p r o c e e d e d   in  S a m p l e s   No.  53  to   No.  58  h a v i n g   80  %  o r   m o r e  

of  s i l v e r   c h l o r i d e   c o n t e n t .   H o w e v e r ,   in  t h e   c o l o r  

d e v e l o p i n g   s o l u t i o n   No.  6  e m p l o y i n g   E x e m p l a r y   C o m p o u n d  
1 -1   of  t h i s   i n v e n t i o n ,   t h e   s i l v e r   d e v e l o p m e n t   h a s   l i t t l e  

t a k e n   p l a c e   r e g a r d l e s s   of  t h e   c o n t e n t   of   s i l v e r   c h l o r i d e .  

10  E x a m p l e   6 

U s i n g   S a m p l e s   1,  3  and  6  u s e d   in  E x a m p l e   2 

( p r o v i d e d   t h a t   c y a n   c o u p l e r s   u s e d   a r e   shown  in  T a b l e   6 ) ,  
and  a l s o   u s i n g   t h e   d e v e l o p i n g   s o l u t i o n   No.  6  u s e d   i n  

E x a m p l e   1  as   a  c o l o r   d e v e l o p i n g   s o l u t i o n   ( p r o v i d e d   t h a t  
15  p o t a s s i u m   s u l f i t e   u s e d   i s   as  shown  in  T a b l e   6 ) ,   t h e  

i n f l u e n c e   to   t h e   c y a n   d e n s i t y   (maximum  r e f l e c t i o n  

d e n s i t y )   by  t h e   s i l v e r   h a l i d e   c o m p o s i t i o n   and   s u l f i t e   w a s  
e x a m i n e d .  

D e v e l o p i n g   p r o c e s s i n g   and  e v a l u a t i o n   m e t h o d   w e r e  
20  in  a c c o r d a n c e   w i t h   E x a m p l e   2 .  

R e s u l t s   o b t a i n e d   a r e   shown  in  T a b l e   6 .  
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As  w i l l   be  c l e a r   f rom  T a b l e   6,  i n   t h e   c a s e s   w h e r e  

t h e   s i l v e r   c h l o r i d e   as  t h e   s i l v e r   h a l i d e   c o m p o s i t i o n   i s  

in  S a m p l e s   No.  66  to   No.  69,  t h e   ,  d e v e l o p i n g   t i m e   i s   s o  

s h o r t   a s   t o   g i v e   l o w e r   cyan   d e n s i t y ,   b u t   i s   n o t   s o  

5  g r e a t l y   a f f e c t e d   by  t h e   d e n s i t y   of  p o t a s s i u m   s u l f i t e   o r  

t h e   t y p e   of   c y a n   c o u p l e r s .   On  t h e   o t h e r   h a n d ,   in  t h e  

S a m p l e s   No.  70  to   No.  77,   t h e   cyan   d e n s i t y   i s   h i g h   e v e n  

w i t h   s h o r t e r   d e v e l o p i n g   t i m e   b e c a u s e   of   h i g h e r   d e v e l o p i n g  

s p e e d   when  80  mo le   %  or  more  of  s i l v e r   c h l o r i d e   i s   u s e d ,  

10  b u t ,   when  c o u p l e r s   o t h e r   t h a n   t h o s e   of   t h i s   i n v e n t i o n   a r e  

u s e d ,   t h e   d e n s i t y   i s   g r e a t l y   d e p e n d e n t   on  t h e   a m o u n t   o f  

p o t a s s i u m   s u l f i t e .   The  d e c r e a s e   in  d e n s i t y   i s  

p a r t i c u l a r l y   r e m a r k a b l e   when  1 . 0   x  1 0 - 2   or   more   o f  

p o t a s s i u m   s u l f i t e   i s   p r e s e n t ,   b u t ,   in  t h e   c a s e s   w h e r e   t h e  

15  c o u p l e r s   of   t h i s   i n v e n t i o n   a r e   u s e d ,   i t   i s   s e e n   t h a t   t h e  

c y a n   d e n s i t y   d e c r e a s e s   o n l y   a  l i t t l e ,   and   f u r t h e r   t h a t  

v e r y   g o o d   maximum  d e n s i t y   can  be  o b t a i n e d   when  t h e  

c o n c e n t r a t i o n   of  s u l f i t e   i s   4 . 0   x  10"-^  o r   l e s s .  

E x a m p l e   7 

20  The  f o l l o w i n g   l a y e r s   we re   p r o v i d e d   by  c o a t i n g   o n  

p a p e r   s u p p o r t s   l a m i n a t e d   w i t h   p o l y e t h y l e n e ,   s u c c e s s i v e l y  

in   t h e   o r d e r   f r o m   t h e   s u p p o r t   s i d e   to   p r o d u c e   s a m p l e s   o f  

l i g h t - s e n s i t i v e   m a t e r i a l s .  

L a y e r   1:  A  l a y e r   c o n t a i n i n g   1 .0   g /m2  of   g e l a t i n ,   0 . 3 8  

25  g / m 2   ( i n   t e r m s   of  s i l v e r ;   d i t t o   h e r e i n a f t e r )   of   a  

b l u e - s e n s i t i v e   s i l v e r   h a l i d e   e m u l s i o n   and   1 . 0   x  1 0 ~ 3  

m o l e / m 2   of   t h e   y e l l o w   c o u p l e r   ( Y - l )   u s e d   in  E x a m p l e   1 ,  

d i s s o l v e d   in  0 . 5 0   g /m2  of  d i o c t y l   p h t h a l a t e .  

L a y e r   2:  An  i n t e r m e d i a t e   l a y e r   c o m p r i s i n g   0 . 6 5   g/m  o f  

30  g e l a t i n .  

L a y e r   3:  A  l a y e r   c o n t a i n i n g   1 . 1 5   g /m2  of  g e l a t i n ,   0 . 2 5  

g /m2   of   a  g r e e n - s e n s i t i v e   s i l v e r   h a l i d e   e m u l s i o n   and   1 . 0  

x  10""3  m o l e / m 2   of  t h e   m a g e n t a   c o u p l e r   ( M - l )   u s e d   i n  

E x a m p l e   1,  d i s s o l v e d   in  0 . 2 5   g /m2  of  d i o c t y l   p h t h a l a t e .  
35  L a y e r   4:  An  i n t e r m e d i a t e   l a y e r   c o m p r i s i n g   1 . 1   g /m2  o f  

g e l a t i n   . 
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L a y e r   5s  A  l a y e r   c o n t a i n i n g   1 . 3   g /m2   of  g e l a t i n ,   0 . 2 8  

g /m2  of   a  r e d - s e n s i t i v e   s i l v e r   h a l i d e   e m u l s i o n   a n d   1 . 7 5   x  

1 0 - 3   m o i e / m 2   of   t h e   c y a n   c o u p l e r   CC-108)   d i s s o l v e d   i n  

0 . 2 5   g /m2   of   d i b u t y l   p h t h a l a t e .  

5  L a y e r   6:  A  l a y e r   c o n t a i n i n g   1 . 0   g /m2  of   g e l a t i n   a n d  

0 . 3 1   g /m2   of   T i n u v i n   328  (an  u l t r a v i o l e t   a b s o r b e n t  

p r o d u c e d   by  C i b a - G e i g y   C o r p . )   d i s s o l v e d   in   0 . 2 0   g / m 2   o f  

d i o c t y l   p h t h a l a t e .  

L a y e r   7:  A  l a y e r   c o n t a i n i n g   0 . 4 8   g /m2  of   g e l a t i n .  

0  As  a  h a r d e n i n g   a g e n t ,  

2 , 4 - d i c h l o r o - 6 - h y d r o x y - s - t r i a z i n e   s o d i u m   s a l t   was   a d d e d  

to   L a y e r   2,  L a y e r   4  and   L a y e r   7  e a c h   so  as  t o   be  in   a n  

a m o u n t   o f   0 . 0 1 7   g  p e r   1  g  of  g e l a t i n .  

The  s i l v e r   h a l i d e   c o m p o s i t i o n   in   e a c h   of   t h e  

5  s i l v e r   h a l i d e   e m u l s i o n s   i s   shown  in  T a b l e   7 .  

On  t h e s e   s a m p l e s ,   p r o c e s s i n g   was  a p p l i e d   in   t h e  

f o l l o w i n g   m a n n e r :  

P r o c e s s i n g   s t e p   P r o c e s s i n g   t e m p .   P r o c e s s i n g   t i m e  

■0  [1]   C o l o r   d e v e l o p i n g   3 5 ° c   45  s e c .  

[2]   B l e a c h - f i x i n g   35°c   45  s e c .  

[31  W a s h i n g   30°c   90  s e c .  

[4]   D r y i n g   60  to   80°C  60  s e c .  

>5  P r o c e s s i n g   s o l u t i o n s   u s e d   had  t h e   f o l l o w i n g  

c o m p o s i t i o n   .  
[ C o l o r   d e v e l o p i n g   s o l u t i o n ]  

P o t a s s i u m   c h l o r i d e   1 . 0   g  

P o t a s s i u m   s u l f i t e   0 . 2 5   g  

30  (2  x  10~3  m o l e )  

P r e s e r v a t i v e   ( E x e m p l a r y   Compound   ( I - D )   1 0 . 0   g  

C h e l a t i n g   a g e n t   ( E x e m p l a r y   Compound  ( I I - 2 ) )   1 . 0   g  

C o l o r   d e v e l o p i n g   a g e n t   ( E x e m p l a r y   Compound   ( A - l )   )  5 . 5   g  

P o t a s s i u m   c a r b o n a t e   30  g  

35  Made  up  t o   1  l i t e r   in   t o t a l   by  a d d i n g   w a t e r ,   and   a d j u s t e d  

to   pH  1 0 . 1 5   w i t h   u s e   of   p o t a s s i u m   h y d r o x i d e   or   s u l f u r i c  
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a c i d .  

[ B l e a c h - f i x i n g   s o l u t i o n ]  

E t h y l e n e d i a m i n e t e t r a a c e t i c   a c i d   f e r r i c   ammonium  d i h y d r a t e  

6 0 . 0   g  

Made  up  to   1  l i t e r   in   t o t a l ,   and   a d j u s t e d   to   pH  7 . 1   w i t h  

use   of  p o t a s s i u m   c a r b o n a t e   or   g l a c i a l   a c e t i c   a c i d .  

Maximum  r e f l e c t i o n   d e n s i t y   of  t h e   y e l l o w   d y e ,  

o b t a i n e d   when  c o l o r   d e v e l o p i n g   was  c a r r i e d   o u t   a t   3 5 ° C  

f o r   10  m i n u t e s ,   was  m e a s u r e d   w i t h   use   of  an  o p t i c a l  
d e n s i t o m e t e r   PDA-65   ( p r o d u c e d   by  K o n i s h i r o k u   P h o t o  

I n d u s t r y   C o . ,   L t d .   H e r e ,   t h e   maximum  r e f l e c t i o n   d e n s i t y  

of  t he   t h e   y e l l o w   dye   was  a s s u m e d   as   100,   and  t h e  

d e v e l o p i n g   t i m e   ( d e v e l o p i n g   c o m p l e t i o n   t i m e )   n e c e s s a r y  
f o r   t h e   maximum  r e f l e c t i o n   d e n s i t y   of  t h e   y e l l o w   dye  t o  

be  80  i s   s e t   f o r t h   in  T a b l e   7.  T h i s   r e s u l t   i s   c o n c e r n e d  

w i t h   a  d e v e l o p i n g   c o m p l e t i o n   t i m e   f o r   t h e   b l u e - s e n s i t i v e  

e m u l s i o n   l a y e r   h a v i n g   t h e   s l o w e s t   d e v e l o p i n g   s p e e d ,   t h u s  

s h o w i n g   t h e   t i m e   in  w h i c h   t h e   d e v e l o p m e n t   of  a  

l i g h t - s e n s i t i v e   m a t e r i a l   u s e d   h a s   been   c o m p l e t e d .  

E t h y l e n e d i a m i n e t e t r a a c e t i c   a c i d  

Ammonium  t h i o s u l f a t e   (70%  s o l u t i o n )  

Ammonium  s u l f i t e   (40  %  s o l u t i o n )  

3 .0   g  
1 0 0 . 0   m l  

2 7 . 5   m l  



.  (AaBr   :  AgCJl)  ( m o l a r   r a t i o )   c o m p l e t i o n  

B l u e -   G r e e n -   Red-   t i m e   ( s e c o n d )  

s e n s i t i v e   s e n s i t i v e   s e n s i t i v e  

l a y e r   l a y e r   l a y e r   _ 

78  25  :  75  25  :  75  25  :  75  1 2 5  

79  22  78  22  :  78  22  s  78  1 2 0  

80  20  :  80  20  :  80  20  :  80  9 0  

81  15  :  85  15  :  85  15  :  85  7 5  

82  10  :  90  10  :  90  10  :  90  6 0  

83  5 : 9 5   5  :  95  5  :  95  4 8  

84  5  :  95  2  :  98  2  :  98  4 5  

85  2  :  98  2  :  98  2  :  98  4 2  

86  2  :  98  100  100  3 9  

87  100  100  100  3 5  
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As  w i l l   be  c l e a r   f r o m   T a b l e   7,  S a m p l e s   No.  80  t o  

No.  87  h a v i n g   80  %  or  more  of  s i l v e r   c h l o r i d e   c o n t e n t  

show  t h a t   t he   d e v e l o p i n g   c o m p l e t i o n   t i m e   i s   s h o r t   a n d  

t h e y   a r e   f e a s i b l e   f o r   r a p i d   p r o c e s s i n g .   In  p a r t i c u l a r ,  

5  i t   i s   u n d e r s t o o d   t h a t   S a m p l e s   No.  82  t o   No.  87  h a v i n g   9 0  

%  or   more   of  s i l v e r   c h l o r i d e   c o n t e n t ,   e s p e c i a l l y ,   S a m p l e s  

No.  83  to   87  h a v i n g   95  %  or   more   of  s i l v e r   c h l o r i d e  

c o n t e n t   a r e   p a r t i c u l a r l y   f e a s i b l e   f o r   t h e   r a p i d  

p r o c e s s i n g   . 
L0  E x a m p l e   8 

U s i n g   c o l o r   p a p e r   s a m p l e s   u s e d   in   E x a m p l e   7 ,  

s i m i l a r   p r o c e s s i n g   was  r e p e a t e d   f o l l o w i n g   t h e   p r o c e s s i n g  

s t e p s   in  E x a m p l e   7  and   u s i n g   t h e   p r o c e s s i n g   s o l u t i o n s  

u s e d   in  E x a m p l e   7.  H o w e v e r ,   t h e   s i l v e r   h a l i d e  

15  c o m p o s i t i o n   in  t h e   c o l o r   p a p e r   s a m p l e s   was  made  to   b e  

3  :  97  of  AgBr  :  AgCl  in  t h e   b l u e - s e n s i t i v e   e m u l s i o n  

l a y e r ,   3  :  97  in  t he   g r e e n - s e n s i t i v e   e m u l s i o n   l a y e r ,   a n d  

1  :  99  in  the   r e d - s e n s i t i v e   e m u l s i o n   l a y e r .   C y a n  

c o u p l e r s   u s e d   w e r e   as  shown  in  T a b l e   8.  C o l o r   d e v e l o p i n g  

20  p r o c e s s i n g   t i m e   was  45  s e c o n d s .   C o n c e n t r a t i o n   o f  

p o t a s s i u m   s u l f i t e   in  t h e   c o l o r   d e v e l o p i n g   s o l u t i o n   w a s  

c o n t r o l l e d   as  shown  in  T a b l e   8.  C h e l a t i n g   a g e n t s   a s  

shown  in  T a b l e   8  were   u s e d   in  a m o u n t   of   1 . 0   g / l i t /   T h e  

c o l o r   d e v e l o p i n g   s o l u t i o n   u s e d   was  o b t a i n e d   by  a d d i n g   4 

25  ppm  of  a  f e r r i c   i o n ,   2  ppm  of  a  c o p p e r   i on   and  100  ppm  o f  

a  c a l c i u m   ion   ( a d d e d   by  d i s s o l v i n g   F e C l 3 ,   C u S 0 4 * 6 H 2 °   a n d  

C a C l 2 ,   r e s p e c t i v e l y ) ,   and  s t o r e d   f o r   5  d a y s   u n d e r   t h e  

same  c o n d i t i o n s   in  E x a m p l e   1.  The  maximum  c o l o r   d e n s i t y  

and   minimum  c o l o r   d e n s i t y   of  t h e   c y a n   dye  a f t e r  

30  p r o c e s s i n g   were   m e a s u r e d   to   o b t a i n   t h e   r e s u l t s   shown  i n  

T a b l e   8 .  
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AS  w i l l   De  e x e a t   j-i-um  <-"^  ^   —  -  —  

8r  in   t h e   c a s e s   w h e r e   t h e   c o u p l e r s   o u t s i d e   t h i s   i n v e n t i o n  

a r e   u s e d ,   t h e r e   a r e   shown  d i s a d v a n t a g e s   t h a t   t h e   m a x i m u m  

c o l o r   d e n s i t y   of  t h e   c y a n   dye  i s   g r e a t l y   d e c r e a s e d   a n d  

t h e   m i n i m u m   d e n s i t y   i s   a l s o   h i g h .   On  t h e   o t h e r   h a n d ,   x n  

t h e   c a s e s   w h e r e   t h e   c y a n   c o u p l e r s   of   t h i s   i n v e n t i o n   a r e  

u s e d ,   d e c r e a s e   in  t h e   maximum  c o l o r   d e n s i t y   i s   l i t t l e  

s e e n ,   b u t   t h e   min imum  d e n s i t y   i s   e x t r e m e l y   h i g h   when  n o  

c h e l a t i n g   a g e n t   i s   p r e s e n t .   H o w e v e r ,   t h e   r e s u l t s  

,  s a t i s f y i n g   b o t h   t h e   maximum  c o l o r   d e n s i t y   and   t h e   m i n i m u m  

d e n s i t y   w e r e   o b t a i n e d   by  t h e   c o m b i n a t i o n   o f   t h e   c o u p l e r  

o f   t h i s   i n v e n t i o n   w i t h   t h e   c h e l a t i n g   a g e n t   of   t h i s  

i n v e n t i o n   . 
in   t h e   s a m p l e s   of   t h i s   i n v e n t i o n ,   i t   was  a l s o  

3  p o s s i b l e   to   o b t a i n   s t i l l   b e t t e r   max imum  c o l o r   d e n s i t y   b y  

l o w e r i n g   t h e   c o n c e n t r a t i o n   of  s u l f i t e .  

The  same  r e s u l t s   as  in  t h e   a b o v e   w e r e   a l s o  

o b t a i n e d   when  E x e m p l a r y   C o m p o u n d s   C - 1 0 9   and   C - 1 2 8   w e r e  

u s e d   as   c y a n   c o u p l e r s   in   S a m p l e   No.  95 ,   and   a l s o   w h e n  

0  E x e m p l a r y   C o m p o u n d s   I I - l ,   I I - 4   t o   I I - 6   a n d   I I I - 2   to   I I I - 4  

w e r e   u s e d   as   c h e l a t i n g   a g e n t s   in  S a m p l e   No.  9 3 .  

p r o c e s s i n g   was  c a n x e u   ^   —  

p r o p e r t i e s   on  t h e   c o l o r   d e v e l o p i n g   s o l u t i o n s   Nos .   2,  4 

a n d   6  . 
S t a n d a r d   p r o c e s s i n g   s t e p s :   ( P r o c e s s i n g   t e m p e r a t u r e   a n d  

50  p r o c e s s i n g   t i m e )  

[ 1 ]   C o l o r   d e v e l o p i n g   3 5 ° c   45  s e c .  

. .   ^ 5 ° c   45  s e c .  
[ 2 ]   F i x i n g   "  

E x a m p l e   3 

U s i n g   t h e   l i g h t - s e n s i t i v e   c o l o r   p h o t o g r a p h i c  

x a t e r i a l s   p r o d u c e d   in   E x a m p l e   7  ( s i l v e r   h a l i d e  

i m p o s i t i o n   i s   shown  in   T a b l e   9 ) ,   t h e   f o l l o w i n g  

l  3  J  W a s n m g  

[4]   D r y i n g  50  to   8 0 ° C  

35 ( B i e a c n - i i x i u y   b u i u l i w m  

Ammonium  t h i o s u l f a t e   (79  %  s o l u t i o n )  
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Ammonium  s u l f i t e   (40  %  s o l u t i o n )   20  m l  

Made  up  to   1  l i t e r   in  t o t a l   by  a d d i n g   w a t e r ,   and   a d j u s t e d  

to  pH  7 . 0 0   w i t h   u s e d   of  ammonium  h y d r o x i d e   o r   a c e t i c  

a c i d .  

A f t e r   d e v e l o p i n g   p r o c e s s i n g ,   u s i n g   P D A - 6 5  

( p r o d u c e d   by  K o n i s h i r o k u   P h o t o   I n d u s t r y   C o . ,   L t d . ) ,  

s p e c t r a l   r e f l e c t i o n   d e n s i t y   was  m e a s u r e d   on  t h e   s a m p l e s  

by  o r a n g e   l i g h t   t o   e v a l u a t e   DmaX  ° f   t h e   s a m p l e s .  

D i f f e r e n c e   b e t w e e n   t h e   s p e c t r a l   r e f l e c t i o n   d e n s i t y   f o r  

Dmax  and   t n e   s P e c t r a i   r e f l e c t i o n   d e n s i t y   f o r   Dmin  w a s  

a s s u m e d   as  a  t y p i c a l   c h a r a c t e r i s t i c s   of   s i l v e r   d e n s i t y .  

R e s u l t s   o b t a i n e d   a r e   shown  in  T a b l e   9 .  
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As  w i l l   be  c l e a r   f r o m   T a b l e   9,  a l l   of  S a m p l e s   n o .  

109  to  No.  115  u s i n g   h y d r o x y l a m i n e   show  h i g h   s i l v e r  

d e n s i t y   and  the   s i l v e r   d e v e l o p m e n t   i s   s e e n   to   h a v e  

p r o c e e d e d .   In  p a r t i c u l a r ,   t h e   s i l v e r   d e v e l o p m e n t   i s   s e e n  

to   have   p r o c e e d e d   in  S a m p l e s   No.  110  to   No.  115  h a v i n g   8 0  

%  or   more  of  s i l v e r   c h l o r i d e   c o n t e n t .  

H o w e v e r ,   in  t h e   c o l o r   d e v e l o p i n g   s o l u t i o n   No.  2 6  

e m p l o y i n g   E x e m p l a r y   C o m p o u n d   1 - 1   of  t h i s   i n v e n t i o n ,   t h e  

s i l v e r   d e v e l o p m e n t   h a s   l i t t l e   t a k e n   p l a c e   r e g a r d l e s s   o f  

t h e   c o n t e n t   of  s i l v e r   c h l o r i d e .  

E x a m p l e   10  

U s i n g   S a m p l e s   78 ,   80  and  83  u s e d   in  E x a m p l e   7 

( p r o v i d e d   t h a t   cyan   c o u p l e r s   u s e d   a r e   shown  in  T a b l e   1 0 ) ,  

and  a l s o   u s i n g   t h e   d e v e l o p i n g   s o l u t i o n   No.  6  u s e d   i n  

E x a m p l e   1  as  a  c o l o r   d e v e l o p i n g   s o l u t i o n   ( p r o v i d e d   t h a t  

p o t a s s i u m   s u l f i t e   u s e d   i s   as   shown  in  T a b l e   1 0 ) ,   t h e  

i n f l u e n c e   to  t he   c y a n   d e n s i t y   (maximum  r e f l e c t i o n  

d e n s i t y )   by  t he   s i l v e r   h a l i d e   c o m p o s i t i o n   and  s u l f i t e   w a s  

e x a m i n e d .   D e v e l o p i n g   p r o c e s s i n g   and  e v a l u a t i o n   m e t h o d  

were   in  a c c o r d a n c e   w i t h   E x a m p l e   7 .  

R e s u l t s   o b t a i n e d   a r e   shown  in  T a b l e   1 0 .  
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As  w i l l   be  c l e a r   f r o m   T a b l e   10,   in  t h e   c a s e s   w h e r e  

t he   s i l v e r   c h l o r i d e   as   t h e   s i l v e r   h a l i d e   c o m p o s i t i o n   i s  

in  S a m p l e s   No.  123  t o   No.  1 2 6 ) ,   t h e   d e v e l o p i n g   t i m e   i s   s o  

s h o r t   as  to   g i v e   l o w e r   c y a n   d e n s i t y ,   b u t   i s   n o t   s o  

g r e a t l y   a f f e c t e d   by  t h e   d e n s i t y   of  p o t a s s i u m   s u l f i t e   o r  

t h e   t y p e   of  c y a n   c o u p l e r s .   On  t h e   o t h e r   h a n d ,   in   S a m p l e s  

No.  127  to   No.  1 3 4 ) ,   t h e   c y a n   d e n s i t y   i s   h i g h   e v e n   w i t h  

s h o r t e r   d e v e l o p i n g   t i m e   b e c a u s e   of  h i g h e r   d e v e l o p i n g  

s p e e d   when  80  mo le   %  or   more   of  s i l v e r   c h l o r i d e   i s   u s e d ,  

b u t ,   when  c o u p l e r s   o t h e r   t h a n   t h o s e   of  t h i s   i n v e n t i o n   a r e  
u s e d ,   t he   d e n s i t y   i s   g r e a t l y   d e p e n d e n t   on  t h e   a m o u n t   o f  

p o t a s s i u m   s u l f i t e .   The  d e c r e a s e   in  d e n s i t y   i s  

p a r t i c u l a r l y   r e m a r k a b l e   when  1 . 0   x  10"2   or  more  o f  

p o t a s s i u m   s u l f i t e   i s   p r e s e n t ,   b u t ,   in  t h e   c a s e s   w h e r e   t h e  

c o u p l e r s   of  t h i s   i n v e n t i o n   a r e   u s e d ,   i t   i s   s e e n   t h a t   t h e  

cyan   d e n s i t y   d e c r e a s e s   o n l y   a  l i t t l e ,   and  f u r t h e r   t h a t  

v e r y   good  maximum  d e n s i t y   can   be  o b t a i n e d   when  t h e  

c o n c e n t r a t i o n   of   s u l f i t e   i s   4 . 0   x  10"*  3  or  l e s s .  



a i m s :  

A  c o l o r   a e v e i o y i u y   DWJ.-w-w..  L- 

g h t - s e n s i t i v e   s i l v e r   h a l i d e   c o l o r   p h o t o g r a p h i c  

t e r i a l ,   w h i c h   c o m p r i s e s   t h e   c o m p o u n d   r e p r e s e n t e d   b y  

i n e r a l   F o r m u l a   ( I )   shown  b e l o w   and   a t   l e a s t   one  s e l e c t e d  

-om  t h e   g r o u p   c o n s i s t i n g   of   t h e   c o m p o u n d s   r e p r e s e n t e d   b y  

m e r a l   F o r m u l a   ( I I )   and   ( I I I )   shown  b e l o w :  

j n e r a l   F o r m u l a   ( I )  

N - f  

R 2 '  

w h e r e i n   Rx  and  R2  e a c h   r e p r e s e n t   an  a l k y l   g r o u p  

h a v i n g   1  to   3  c a r b o n   a t o m s ,  

e n e r a l   F o r m u l a   ( I D  

0 

J e n e r a l   F o r m u l a   u j . x i  

5 

JO 
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w h e r e i n ,   m   r u i w u i a s   \  —  —  ■  x  •  -> 
.  _  ~~„v,  r o n r p R P n t   a  h v d r o q e n   a t o m ,   a  

K 4 '  
„4-~m  =  c n i f n n i c   a c i d   g r o u p ,   an  a l K y i  

n a i o y c n   cn-wm  r  w  —  -■ 

g r o u p   h a v i n g   1  to   7  c a r b o n   a t o m s ,   - 0 R 5 ,   -COOR6* 

/ R 7  
^r-  a  n h p n v l   a r o u p .  
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w u e i e i n   Kgr  Kgr  k7  ana   Rg  e a c n   r e p r e s e n t   a  
h y d r o g e n   a t o m   or  an  a l k y l   g r o u p   h a v i n g   1  to   1 8  
c a r b o n   a t o m s .  

2.  The  c o l o r   d e v e l o p i n g   s o l u t i o n   a c c o r d i n g   to   C l a i m  
1,  w h e r e i n   f u r t h e r   c o m p r i s e s   c o l o r   d e v e l o p i n g   a g e n t  
i n c l u d i n g   p - p h e n y l e n e d i a m i n e   t y p e   c o m p o u n d s   h a v i n g   a  
w a t e r   s o l u b l e   g r o u p .  
3.  A  m e t h o d   of  p r o c e s s i n g   a  l i g h t - s e n s i t i v e   s i l v e r  
h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l   h a v i n g   a t   l e a s t   o n e  
s i l v e r   h a l i d e   e m u l s i o n   l a y e r ,   w h i c h   c o m p r i s e s ,   a f t e r  
i m a g e w i s e   e x p o s u r e   of  a  l i g h t - s e n s i t i v e   s i l v e r   h a l i d e  
c o l o r   p h o t o g r a p h i c   m a t e r i a l ,   c a r r y i n g   o u t   p r o c e s s i n g  
i n c l u d i n g   a t   l e a s t   a  c o l o r   d e v e l o p i n g   s t e p ,   w h e r e i n   s a i d  
p r o c e s s i n g   i s   c a r r i e d   o u t   by  u se   of  a  c o l o r   d e v e l o p i n g  
s o l u t i o n   c o m p r i s i n g   t h e   c o m p o u n d   r e p r e s e n t e d   by  G e n e r a l  
F o r m u l a   ( I )   shown  b e l o w   and  a t   l e a s t   one  s e l e c t e d   f r o m  
bhe  g r o u p   c o n s i s t i n g   of  t he   c o m p o u n d s   r e p r e s e n t e d   b y  
S e n e r a l   F o r m u l a   ( I I )   and  ( I I I )   shown  b e l o w :  
S e n e r a l   F o r m u l a   ( I )  

v l  

K2 

\  
N- 

/  

w n e x r e i n   R]L  and  R2  e a c h   r e p r e s e n t   an  a l k y l   g r o u p  
h a v i n g   1  to  3  c a r b o n   a t o m s ,  

i e n e r a l   F o r m u l a   ( I I )  
O H  



y^nettdXll  ,  A"  .—  -  ->-  ~  ~ 

„  D ,n   e a c h   r e p r e s e n t   a  h y d r o g e n   a t o m ,   a  

R i ,   Rg  a n a   R i o  

h a l o g e n   a t o m ,   a  s u l f o n i c   a c i d   g r o u p ,   an  a l k y l  

g r o u p   h a v i n g   1  t o   7  c a r b o n   a t o m s ,   - 0 R 5 ,   - C 0 0 R 6 '  

/ R 7  
-CON  ,  or   a  p h e n y l   g r o u p ,  

w h e r e i n   R5,   R6,   R7  and   R8  e a c h   r e p r e s e n t   a  

h y d r o g e n   a t o m   or   an  a l k y l   g r o u p   h a v i n g   1  to   18  

c a r b o n   a t o m s .  

4  The  m e t h o d   of   p r o c e s s i n g   a  l i g h t - s e n s i t i v e   s i l v e r  

h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l   a c c o r d i n g   t o   C laxm  3 ,  

w h e r e i n   s a i d   s i l v e r   h a l i d e   e m u l s i o n   l a y e r   c o n t a x n s   s x l v e r  

h a l i d e   g r i n s   c o m p r i s e d   of   80  mol%  of   s i l v e r   c h l o r i d e .  

i  5  The  m e t h o d   of  p r o c e s s i n g   a  l i g h t - s e n s i t i v e   s x l v e r  

h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l   a c c o r d i n g   t o   C laxm  3 ,  

w h e r e i n   a t   l e a s t   one   l a y e r   of  s a i d   s i l v e r   h a l i d e   e m u l s x o n  

l a y e r s   c o n t a i n s   a t   l e a s t   one   c y a n   c o u p l e r   s e l e c t e d   f r o m  

t h e   g r o u p   c o n s i s t i n g   of   t h e   cyan   c o u p l e r s   r e p r e s e n t e d   b y  

3  t h e   f o l l o w i n g   g e n e r a l   f o r m u l a s   ( C - I )   and   ( C - I I )   : 

5 

\0 

l e n e r a l   F o r m u l a   v ^ - j . /  

XV3  ^  v 

S e n e r a l   F o r m u l a   ( C - I I )  

) InH  l 
Z  

I 

X 
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w h e r e i n   Y  r e p r e s e n t s   - C O R 4 /  

/R4  /R4  / R 4  
-CON  ,  - S 0 2 R 4 ,   -C-N  ,  -S02N  '  

\ r 5   s  \ r 5   \ r 5  

-CONHCOR4  or   - C O N H S 0 2 R 4 ,   w h e r e i n   R4  r e p r e s e n t s   a n  

a l k y l   g r o u p ,   an  a l k e n y l   g r o u p ,   a  c y c l o a l k y l   g r o u p ,  

an  a r y l   g r o u p ,   a  h e t e r o c y c l i c   g r o u p ,   R5  r e p r e s e n t s  

a  h y d r o g e n   a t o m ,   an  a l k y l   g r o u p ,   an  a l k e n y l   g r o u p ,  

a  c y c l o a l k y l   g r o u p ,   an  a r y l   g r o u p   or  a  

h e t e r o c y c l i c   g r o u p ,   a n d   R4  and   r5  n,ay  be  c o m b i n e d  

e a c h   o t h e r   to   f o r m   a  5-  o r   6 - m e m b e r e d   r i n g ;   R3  
r e p r e s e n t s   a  b a l l a s t   g r o u p ;   and  Z  r e p r e s e n t s   a  

h y d r o g e n   a t o m   or   a  g r o u p   e l i m i n a t a b l e   t h r o u g h   t h e  

c o u p l i n g   r e a c t i o n   w i t h   an  o x i d i z e d   p r o d u c t   of  a n  

a r o m a t i c   p r i m a r y   a m i n e   c o l o r   d e v e l o p i n g   a g e n t .  

6.  The  m e t h o d   of   p r o c e s s i n g   a  l i g h t - s e n s i t i v e   s i l v e r  

h a l i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l   a c c o r d i n g   to   C l a i m   3 ,  

w h e r e i n   a t   l e a s t   one   l a y e r   of   s a i d   s i l v e r   h a l i d e   e m u l s i o n  

l a y e r s   c o n t a i n s   a  c y a n   c o u p l e r   r e p r e s e n t e d   by  t h e  

f o l l o w i n g   g e n e r a l   f o r m u l a   ( C - I I I ) :  

G e n e r a l   F o r m u l a   ( C - I I I )  

X  

w h e r e i n   one  of   R  a n d   R^  r e p r e s e n t s   a  h y d r o g e n   a t o m  
and  t h e   o t h e r   of   t h e m   r e p r e s e n t s   a  s t r a i g h t   c h a i n  

or  b r a n c h e d   a l k y l   g r o u p   h a v i n g   2  to  12  c a r b o n  

a t o m s ;   X  r e p r e s e n t s   a  h y d r o g e n   a tom  or  a  g r o u p  
e l i m i n a b l e   t h r o u g h   t h e   c o u p l i n g   r e a c t i o n   w i t h   a n  

o x i d i z e d   p r o d u c t   of   a  N - h y d r o x y a l k y l   s u b s t i t u t e d -  

p - p h e n y l e n e d i a m i n e   d e r i v a t i v e   c o l o r   d e v e l o p i n g  

a g e n t ;   and  R2  r e p r e s e n t s   a  b a l l a s t   g r o u p .  
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