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Silver  halide  photographic  light  sensitive  material. 

(§5  A  silver  halide  photographic  light-sensitive  material, 
which  contains  on  a  support  a  compound  represented  by 
Formula  (I) 

OH 
RT  -J-^NHCOR, 

wherein  R4  and  R5  are  respectively  an  alkyl  or  aryl  group, 
-COOR',  -OR',  -NR',  NR'R",  -CN,  —  NHCOR', 
-  NHCONHR'  or  -  CONHR'  wherein  R'  and  R"  represent  an 
alkyl  or  aryl  group,  respectively;  and  R6  and  R7  are  respec- 
tively  an  alkyl  or  aryl  group  containing  at  least  one  carboxy 
group  or  sulfonic  acid  group. 

<  

O) 

II) 

wherein  R,  represents  an  alkyl,  cycloalkyl,  aryl,  heterocyclic, 
alkoxy,  aryloxy,  alkylamino  or  arylamino  group;  R2  re- 
presents  hydrogen  atom,  halogen  atom,  an  alkyl  or  alkoxy 
group;  R3  represents  an  alkyl,  cycloalkyl  or  aryl  group,  and 
in  addition,  R2  and  R3  may  be  bonded  together  to  form  a  5-  or 
6-membered  ring  condensed  to  the  phenolic  ring;  and  Z  re- 
presents  hydrogen  atom,  or  a  group  releasable  by  the  coupl- 
ing  reaction  with  the  oxidation  product  of  an  organic  primary 
amine  color  developing  agent;  and  a  compound  represented 
by  Formula  (II) 

CH-CH=CH- 

u i  

ACTORUM  AG 
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BACKGROUND  OF  THE  INVENTION 

F i e l d   of  the   I n v e n t i o n  

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

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

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

a  p r i n t .  

D e s c r i p t i o n   of  the   P r i o r   A r t  

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

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

s e n s i t i z a t i o n   c o l o r i n g   dye  in  a c c o r d a n c e   w i t h   a  t h r e e - c o l o r  

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

m a t e r i a l   c o n t a i n s   a  y e l l o w   c o l o r   c o u p l e r   in  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  m a g e n t a   c o l o r   c o u p l e r   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   l a y e r   and  a  cyan   c o l o r  

c o u p l e r   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   l a y e r .   A f t e r  

e x p o s i n g   i m a g e w i s e ,   t he   m a t e r i a l   is  s u b j e c t e d   to  a  c o l o r  

d e v e l o p m e n t   u s i n g   a  c o l o r   d e v e l o p e r   c o n t a i n i n g   a  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   as  a  c o l o r   d e v e l o p i n g   a g e n t   to  fo rm  a  c o l o r  

dye  image   and  a  s i l v e r   i m a g e .  

A  b l e a c h i n g   and  f i x i n g   t r e a t m e n t s   or  a  b l e a c h - f i x  

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

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

H o w e v e r ,   s u c h   c o l o r   dye  image   i s   n o t   a l w a y s   s t a b l e   t o  

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

dye  i s   g r e a t l y   f a d e d   due  to   h e a t   or  m o i s t u r e .   The  p r i n t  

t h e r e o f   k e p t   in  an  a l b u m   has   b e e n   o f t e n   t o   g e t   r e d d i s h   b r o w n .  

The  s t a b i l i z a t i o n   of  a  c o l o r   dye   i m a g e ,   w h i c h   i s   i m p o r t a n t  

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

has   b e e n   s t u d i e d   by  many  r e s e a r c h e r s .  

H o w e v e r ,   t h e   s t u d i e s   of  c y a n   c o u p l e r s   and  c o l o r   dye  i m a g e  

s t a b i l i z e r s   have   p r o v i d e d   no  e f f e c t i v e   r e s u l t s ,   b u t   r e c e n t l y ,  

2 , 5 - d i a c y l   a m i n o p h e n o l   t y p e   cyan   c o u p l e r   a t t r a c t s   t h e   a t t e n t i o n  

as  a  c y a n   c o u p l e r   f o r   a  c o l o r   dye  image   h a v i n g   an  e x c e l l e n t  

h e a t -   and  m o i s t u r e - r e s i s t a n c e ,   and  t h e   s t u d i e s   t h e r e o f   h a v e  

b e e n   made .   Such  s t u d i e s   a r e   d i s c l o s e d ,   f o r   e x a m p l e ,   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   Open  to   P u b l i c   I n s p e c t i o n  

( h e r e i n a f t e r   c a l l e d   J a p a n e s e   P a t e n t   O . P . I .   P u b l i c a t i o n )   N o s .  

1 0 9 6 3 0 / 1 9 7 8 ,   1 6 3 5 3 7 / 1 9 8 0 ,   2 9 2 3 5 / 1 9 8 1 ,   5 5 9 4 5 / 1 9 8 1 ,   6 5 1 3 4 / 1 9 8 1 ,  

8 0 0 4 5 / 1 9 8 1 ,   9 9 3 4 1 / 1 9 8 1 ,   1 0 4 3 3 3 / 1 9 8 1 ,   1 6 1 5 4 1 / 1 9 8 1 ,   1 6 1 5 4 2 / 1 9 8 1 ,  

1 3 6 6 4 9 / 1 9 8 2 ,   1 3 6 6 5 0 / 1 9 8 2 ,   1 4 2 6 4 0 / 1 9 8 2 ,   1 4 4 5 4 8 / 1 9 8 2 ,  

1 5 0 8 4 8 / 1 9 8 2 ,   1 5 7 2 4 6 / 1 9 8 2 ,   1 0 5 2 2 9 / 1 9 8 3 ,   3 1 3 3 4 / 1 9 8 3 ,   1 3 4 6 3 5 / 1 9 8 3 ,  

1 0 6 5 3 9 / 1 9 8 3 ,   3 1 9 5 3 / 1 9 8 4 ,   and  3 1 9 5 4 / 1 9 8 4 ,   a n d .  U . S .   P a t e n t   N o s .  



4 , 3 3 3 , 9 9 9 ,   2 , 7 7 2 , 1 6 2 ,   3 , 8 8 0 , 6 6 1 ,   and  3 , 7 5 8 , 3 0 8 .  

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

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

of  t h e   c o l o r   dye  t h e r e o f ,   e t c . ,   and  w h e r e b y   a  d e s i r a b l e   c y a n  

c o u p l e r   is  s e l e c t e d .  

In  t h e s e   2 , 5 - d i c y a n   a m i n e - t y p e   cyan   c o u p l e r s ,   h o w e v e r ,   i t  

has  been   o b v i o u s   f rom  our  s t u d i e s   t h a t   t he   s e n s i t i v i t y   t h e r e o f  

is   l o w e r e d ,   i . e . ,   a  s o - c a l l e d   l a t e n t   image   r e g r e s s i o n   i s  

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

e x p o s e d   i m a g e w i s e   to  l i g h t .  

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

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

g r e a t   h i n d r a n c e   even   in  a  n o r m a l   p r i n t i n g   o p e r a t i o n .   T h i s   h a s  

come  i n t o   a  g r e a t   p r o b l e m   in  p r a c t i c i n g   s u c h   e x c e l l e n t   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 ,   o t h e r   i m p o r t a n t   c h a r a c t e r i s t i c s  

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

a  image   q u a l i t y ,   and  among  o t h e r s ,   p a r t i c u l a r l y ,   a  s h a r p n e s s  

w i l l   e x e r t   a  g r e a t   i n f l u e n c e   on  t he   image  q u a l i t y .   For  t h e  

p u r p o s e   of  i m p r o v i n g   t h e   s h a r p n e s s ,   t he   s t u d i e s   have   b e e n  

c o n t i n u e d   on  a n t i - i r r a d i a t i o n   d y e s ,   a n t i - h a l a t i o n   d y e s ,  

s u p p o r t s   and  l a y e r   a r r a n g e m e n t s ,   and  among  t h e s e ,   d y e s   h a v e  

p r e s e n t e d   a  g r e a t   e f f e c t   on  the   s h a r p n e s s ,   and  have   b e e n  

z e a l o u s l y   e x a m i n e d .   The  c h a r a c t e r i s t i c s ,   as  s u c h   d y e s   w i l l   b e  

s e l e c t e d ,   i n c l u d e   1)  a  s p e c t r o a b s o r p t i v e   c h a r a c t e r i s t i c   a n d  



2)  an  e l u s i v i t y   d u r i n g   t r e a t m e n t .   O x o n o l ,   azo  a n d  

a n t h r a q u i n o n e   t y p e   d y e s   have   been   r e s e a r c h e d   as  t h o s e   m e e t i n g  

t h e s e   c h a r a c t e r i s t i c s .   Among  t h e s e ,   p a r t i c u l a r l y ,  

o x o n o l p y r a z o l o n e   d y e s   a r e   e x c e l l e n t .   T h e s e   a r e   d e s c r i b e d ,   f o r  

e x a m p l e ,   in  J a p a n e s e   P a t e n t   E x a m i n e d   P u b l i c a t i o n   N o s .  

2 2 0 6 9 / 1 9 6 4 ,   1 3 1 6 8 / 1 9 6 8 ,   1 4 1 9 / 1 9 7 6 ,   4 6 6 0 7 / 1 9 7 6 ,   and  1 0 0 5 9 / 1 9 8 0 ;  

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

P a t e n t   E x a m i n e d   P u b l i c a t i o n   Nos.   1 0 1 3 7 / 1 9 8 0 ,   2 8 0 8 5 / 1 9 7 8 ,  

1 0 0 6 0 / 1 9 8 0 ,   1 0 0 6 1 / 1 9 8 0   and  1 0 8 9 9 / 1 0 8 0 ;   J a p a n e s e   P a t e n t   O . P . I .  

P u b l i c a t i o n   No.  3 3 1 0 4 / 1 9 8 0   and  B r i t i s h   P a t e n t   No.  1 , 3 3 8 , 7 9 9 ;  

and  m e t h o d s   f o r   p r e p a r i n g   t h e s e   d y e s   a r e   d e s c r i b e d   in  J a p a n e s e  

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

O . P . I .   P u b l i c a t i o n   No.  9 9 6 2 0 / 1 9 7 4 ,   J a p a n e s e   P a t e n t   E x a m i n e d  

P u b l i c a t i o n   No.  3 8 0 5 6 / 1 9 7 7 ,   J a p a n e s e   P a t e n t   O . P . I .   P u b l i c a t i o n  

No.  9 1 6 2 7 / 1 9 7 5   and  J a p a n e s e   P a t e n t   E x a m i n e d   P u b l i c a t i o n   N o s .  

3 8 1 2 9 / 1 9 7 9   and  2 0 9 6 7 / 1 9 7 9 .  

H o w e v e r ,   t h e s e   o x o n o l p y r a z o l o n e   d y e s   have   t h e  

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

For   t h e   p u r p o s e   of  p r e v e n t i n g   s u c h   f o g s ,   the   e x a m i n a t i o n s   h a v e  

b e e n   made  of  an  a n t i - f o g g i n g   a g e n t ,   a  m o r d a n t ,   a  m o d i f i c a t i o n  

of   an  e m u l s i o n - a d d e d   l a y e r   and  the   l i k e ,   bu t   in  t h e s e  

e x a m i n a t i o n s ,   no  s a t i s f a c t o r y   e f f e c t   is   o b t a i n e d .  

O b j e c t s   of  t he   I n v e n t i o n  

I t   i s   t h e r e f o r e   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

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



h a v i n g   an  e x c e l l e n t   d a r k - k e e p i n g   p r o p e r t y .  

A n o t h e r   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   is  to  p r o v i d e   a  

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

s u p e r i o r   s h a r p n e s s .  

A  f u r t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   is   to  p r o v i d e   a  

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

e x c e l l e n t   s t a b i l i t y   in  l a t e n t   image   and  a  good  w h i t e n e s s .  

Summary  of  t h e   I n v e n t i o n  

I t   has  b e e n   f o u n d   t h a t   t h e   a b o v e   o b j e c t s   of  t h e   p r e s e n t  

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

c o n s t i t 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 .  

The  c o n s t i t 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   r e s i d e s   in  a  

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

c o n t a i n s   a  c o m p o u n d   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   [ I ]  

and  a  c o m p o u n d   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   [ I I ]   on  a  

s u p p o r t .  

F o r m u l a   [ I ]  

w h e r e i n   R1  r e p r e s e n t s   an  a l k y l ,   c y c l o a l k y l ,   a r y l ,   h e t e r o c y c l i c ,  

a l k o x y ,   a r y l o x y ,   a l k y l a m i n o   or  a r y l a m i n o   g r o u p ;   R2  r e p r e s e n t s  

h y d r o g e n ,   a  h a l o g e n ,   an  a l k y l   or  a l k o x y   g r o u p ;   and  in  a d d i t i o n ,  

R3  r e p r e s e n t s   an  a l k y l ,   c y c l o a l k y l   or  a r y l   g r o u p ,   R 2  a n d   R3  may  



be  b o n d e d   t o g e t h e r   to   fo rm  a  5-  or  6-  m e m b e r e d   r i n g   c o n d e n s e d  

to   t h e   p h e n o l i c   r i n g ;   and  Z  r e p r e s e n t s   h y d r o g e n ,   or  a  g r o u p  

r e l e a s a b l e   by  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 a t i o n   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   c o l o r   d e v e l o p i n g   a g e n t .  

F o r m u l a   [ I I ]  

w h e r e i n   R4  a n d  R 5   a r e   r e s p e c t i v e l y   an  a l k y l   or  a r y l   g r o u p ,  

- C O O R ' ,   - O R ' ,   - N R ' ,   - N R ' R " ,   -CN,  -NHCOR' ,   -NHCONHR'  or  -CONHR' 

w h e r e i n   R'  and  R"  r e p r e s e n t s   an  a l k y l   or  a r y l   g r o u p ,  

r e s p e c t i v e l y ;   and  R6  and  R7  a r e   r e s p e c t i v e l y   an  a l k y l   or  a r y l  

g r o u p   c o n t a i n i n g   a t   l e a s t   one  c a r b o x y   g r o u p   or  s u l f o n i c   a c i d  

g r o u p .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  m o r e  

d e t a i l .  

In  t h e   p r e s e n t   i n v e n t i o n ,   a l k y l   g r o u p s   r e p r e s e n t e d   by  R1 

in  F o r m u l a   [I]   a r e   p r e f e r a b l y   an  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 s   c o n t a i n i n g   1  to   20  c a r b o n   a t o m s ,   s u c h   a s ,   f o r   e x a m p l e ,  

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

C y c l o a l k y l   g r o u p s   d e n o t e d   by  R1  a r e   c y c l o h e x y l   g r o u p ,   f o r  

e x a m p l e ,   and  h e t e r o c y c l i c   g r o u p s   a r e   p r e f e r a b l y   f i v e -   or  s i x -  



m e m b e r e d .   For  e x a m p l e ,   t he   5-  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 s   a r e  

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

s u c c i n i m i d e ,   t r i a z o l y l   and  t e t r a z o l y l   g r o u p s .   The  6-  m e m b e r e d  

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

t h i a z i a n y l   and  d i t h i a z i n y l   g r o u p s .   T h e s e   h e t e r o c y c l i c   g r o u p s  

may  f o r m ,   w i t h   b e n z e n e   r i n g ,   c o n d e n s e d   r i n g s   s u c h   as  f o r  

e x a m p l e ,   b r i n y l   i n d a z o l y l ,   b e n z o x a z o l y l ,   b e n z i m i d a z o l y l ,  

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

In  t he   p r e s e n t   i n v e n t i o n ,   a r y l   g r o u p s   d e n o t e d   by  R1  a r e ,  

f o r   e x a m p l e ,   p h e n y l   and  n a p h t h y l   g r o u p s ,   and  p r e f e r a b l y ,   p h e n y l  

g r o u p .   E x a m p l e s   of  a l k o x y   g r o u p   d e n o t e d   by  R 1  i s   m e t h o x y ,  

e t h o x y   and  t - b u t o x y   g r o u p s ,   and  e x a m p l e s   of  a r y l o x y   g r o u p s   a r e  

p h e n o x y   and  n a p h t h o x y   g r o u p s .   E x a m p l e s   of  a l k y l a m i n o   g r o u p  

d e n o t e d   by  R1  a r e   N , N - d i - t - b u t y l a m i n o ,   N - d o d e c y l a m i n o   a n d  

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

g r o u p .   Each  of  t h e s e   g r o u p s   may  be  s u b s t i t u t e d .  

In  t h e   p r e s e n t   i n v e n t i o n ,   R1  is  p r e f e r a b l y   p h e n y l   g r o u p  

or  an  a l k y l   g r o u p ,   and  when  the   a l k y l   g r o u p   is  s u b s t i t u t e d ,   t h e  

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

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

is  p r e f e r r e d   to  be  a  f l u o r i n e   a t o m - s u b s t i t u t e d   a l k y l   g r o u p .  

When  t he   p h e n y l   g r o u p   d e n o t e d   b y  R 1   is  s u b s t i t u t e d ,   s p e c i f i e d  

e x a m p l e s   of  s u c h   s u b s t i t u e n t s   a r e  a   h a l o g e n   a tom  ( e . g . ,   c h l o r i n e  

and  f l u o r i n e   a t o m s ) ,   h y d r o x y l ,   n i t r o ,   c y a n o ,   a l k y l   ( e . g . ,  

m e t h y l ,   e t h y l ,   t - b u t y l   and  d o d e c y l ) ,   c a r b o x y l i c   a c i d   ( e . g . ,  



-COOH,  -COONa) ,   s u l f o n i c   a c i d   ( e . g . ,   -SO3H  and  - S O 3 N a ) ,  

a l k y l a m i n o   ( e . g . ,   N , N - d i m e t h y l a m i n o ,   N , N - d i e t h y l a m i n o   a n d  

N - b u t y l a m i n o ) ,   a r y l a m i n o   ( e . g . ,   a n i l i n o )   a l k y l s u l f o n y l   ( e . g . ,  

m e t h y l -   and  e t h y l - s u l f o n y l ) ,   a r y l s u l f o n y l   ( e . g . ,  

p h e n y l - s u l f o n y l ) ,   a l k o x y   ( e . g . ,   m e t h o x y ,   e t h o x y   and  t - b u t o x y ) ,  

a r y l o x y   ( e . g . ,   p h e n o x y   and  n a p h t h o x y ) ,   a l k y l c a r b o n y l   ( e . g . ,  

a c e t y l   and  p r o p i o n y l ) ,   a r y l c a r b o n y l   ( e . g . ,   b e n z o i l ) ,  

a l k y l o x y c a r b o n y l   ( e . g . ,   m e t h o x y -   and  e t h o x y - c a r b o n y l ) ,  

a r y l o x y c a r b o n y l   ( e . g . ,   p h e n o x y c a r b o n y l ) ,   a l k y l c a r b o n y l o x y  

( e . g . ,   a c e t o x y ,   p r o p i o n y l o x y ) ,   a r y l c a r b o n y l o x y   ( e . g . ,  

b e n z o i l o x y ) ,   a l k y l o x y s u l f o n y l   ( e . g . ,   m e t h o x y -   a n d  

e t h o x y - s u l f o n y l ) ,   a r y l o x y s u l f o n y l   ( e . g . ,   p h e n o x y s u l f o n y l ) ,  

a l k y l s u l f o n y l   ( e . g . ,   m e t h y l -   and  e t h y l - s u l f o n y l o x y ) ,  

a r y l s u l f o n y l o x y   ( e . g . ,   p h e n y l s u l f o n y l o x y ) ,   a l k y l a c y l a m i n o  

( e . g . ,   a c e t y l a m i n o   and  p r o p i o n y l a m i n o ) ,   a r y l a c y l a m i n o   ( e . g . ,  

b e n z o i l a m i n o ) ,   a l k y l c a r b a m o y l   ( e . g . ,   m e t h y l c a r b a m o y l   a n d  

e t h y l c a r b a m o y l ) ,   a r y l c a r b a m o y l   ( e . g . ,   p h e n y l c a r b a m o i l ) ,  

a l k y l s u l f o n a m i d e   ( e . g . ,   m e t h a n e s u l f o n a m i d e   a n d  

e t h a n e s u l f o n a m i d e ) ,   a r y l s u l f o r m i d e   ( e . g . ,   b e n z e n s u l f o n a m i d e ) ,  

a l k y l s u l f a m o y l   ( e . g . ,   m e t h y l s u l f a m o y l ) ,   a l k y l a m i n o x u l f o n a m i d e  

( e . g . ,   N , N - d i m e t h y l a m i n o s u l f o n a m i d e ) ,   a r y l a m i n o s u l f o n a m i d e  

( e . g . ,   N - p h e n y l a r n i n o s u l f o n a m i d e ) ,   a l k y l u r e i d o   ( e . g . ,  

m e t h y l u r e i d o   and  e t h y l u r e i d o ) ,   a r y l u r e i d o   ( e . g . ,  

N - p h e n y l u r e i d o ) ,   a l k y l o x a z o l y l   ( e . g . ,   m e t h y l o x a z o l y l ) ,   a n d  

a r y l o x a z o l y l   ( e . g . ,   p h e n y l o r a z o l y l )   g r o u p s .  O r e   to  f i v e   o f  



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

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

a  h a l o g e n ,   an  a l k y l   ( p a r t i c u l a r l y ,   h a l o g e n   a t o m - s u b s t i t u t e d  

a l k y l ) ,   c y a n o ,   a l k y l s u l f o n a m i d e ,   a r y l s u l f o n a m i d e ,  

a l k y l s u l f a m o y l ,   a r y l s u l f a m o y l ,   a l k y l u r e i d o ,   a r y l u r e i d o ,  

a l k y l o x y c a r b o n y l ,   a r y l o x y c a r b o n y l ,   a l k y l c a r b o n y l o x y   a n d  

a r y l c a r b o n y l o x y   g r o u p s .  

A  h a l o g e n   d e n o t e d   by  R2  in  F o r m u l a   [I]  is  c h l o r i n e ,  

f l u o r i n e ,   e t c . ,   f o r   e x a m p l e ;   and  a l k y l   g r o u p s   d e n o t e d   by  R2  a r e  

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

t - b u t y l   g r o u p s ,   f o r   e x a m p l e .   A l k o x y   g r o u p s   d e n o t e d   by  R2  a r e  

m e t h o x y ,   e t h o x y   and  t - b u t o x y   g r o u p s ,   f o r   e x a m p l e .   Each  o f  

t h e s e   g r o u p s   may  be  s u b s t i t u t e d .   P r e f e r a b l y ,   R2  is   h y d r o g e n   o r  

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

A l k y l   g r o u p s   d e n o t e d   by  R3  in  F o r m u l a   [I]  a r e   s t r a i g h t   o r  

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

s e c - o c t y l ,   u n d e c y l ,   d o d e c y l ,   t r i d e c y l ,   t e t r a d e c y l ,   p e n t a d e c y l ,  

h e x a d e c y l   and  o c t a d e c y l   g r o u p s ,   and  p r e f e r a b l y ,   a l k y l   g r o u p s  

c o n t a i n i n g   1  to  30  C a r b o n   a t o m s .   T h e s e   a l k y l   g r o u p s   may  b e  

s u b s t i t u t e d ,   and  the   r e p r e s e n t a t i v e s   of  t h e s e   s u b s t i t u e n t s  

i n c l u d e   p h e n o x y   [ w h i c h   may  have   f u r t h e r   s u b s t i t u e n t s   i n c l u d i n g  

t y p i c a l l y   a  h a l o g e n   ( e . g . ,   f l u o r i n e   and  c h l o r i n e ) ,   a n d  

h y d r o x y l ,   n i t r o ,   c y a n o ,   a l k y l   ( e . g . ,   m e t h y l ,   b u t y l   a n d  

d o d e c y l ) ,   a l k o x y   ( e . g . ,   m e t h o x y   and  e t h o x y ) ,   a r y l   ( e . g . ,   p h e n y l  

and  t o l y l ) ,   a r y l o x y   ( e . g . ,   p h e n o x y   and  n a p h t h o x y ,   a r a l k y l  



( e . g . ,   b e n z y l ) ,   a l k y l s u l f a m o y l   ( e . g . ,   b u t y l s u l f a m o y l ) ,  

a r y l s u l f a m o y l   ( e . g . ,   p h e n y l s u l f a m o y l ) ,   a l k y l o x y c a r b o n y l   ( e . g . ,  

n - o c t y l o x y c a r b o n y l ) ,   a r y l o x y c a r b o n y l   ( e . g . ,   p l i e n o x y c a r b o n y l ) ,  

a l k y l s u l f o n a m i d e   ( e . g . ,   b u t y l s u l f o n a m i d e )   and  a r y l s u l f o n a m i d e  

g r o u p s   ( e . g . ,   p h e n y l s u l f o n a m i d e ) ] ;   and  a l k y l a c y l a m i n o ,  

a r y l a c y l a m i n o ,   a l k y l t h i o ,   a r y l t h i o ,   a l k y l s u l f o n y l ,  

a r y l s u l f o n y l ,   a l k o x y ,   a l k y l o x y c a r b o n y l   and  a r y l o x y c a r b o n y l  

g r o u p s .   Two  or  more  of  t h e s e   s u b s t i t u e n t s   may  be  i n t r o d u c e d  

i n t o   t h e   a l k y l  g r o u p .  

E x a m p l e s   of  c y c l o a l k y l   g r o u p s   d e n o t e d   by  R3  a r e  

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

p r e f e r a b l y ,   c y c l o h e x y l   g r o u p .   T h e s e   c y c l o a l k y l   g r o u p s   may  b e  

s u b s t i t u t e d .  

E x a m p l e s   of  a r y l   g r o u p s   d e n o t e d   by  R3  a r e   p h e n y l   a n d  

n a p h t h y l   g r o u p s ,   and  p r e f e r a b l y ,   p h e n y l   g r o u p .   T h e s e   a r y l  

g r o u p s   may  be  s u b s t i t u t e d ,   and  the   r e p r e s e n t a t i v e s   of  s u c h  

s u b s t i t u e n t s   a r e   a  h a l o g e n   ( e . g . ,   c h l o r i n e   and  f l u o r i n e ) ,   a n d  

h y d r o x y l ,   n i t r o ,   c y a n o ,   a l k y l   ( e . g . ,   m e t h y l ,   b u t y l   a n d  

d o d e c y l ) ,   a l k o x y   ( e . g . ,   m e t h o x y   and  e t h o x y ) ,   a r y l   ( e . g . ,   p h e n y l  

and  t o l y l ) ,   a r y l o x y   ( e . g . ,   p h e n o x y ) ,   a l k y l s u l f a m o y l   ( e . g . ,  

b u t y l s u l f a m o y l ) ,   a r y l s u l f a m o y l   ( e . g . ,   p h e n y l s u l f a m o y l ) ,  

a l k y l o x y c a r b o n y l   ( e . g . ,   n - o c t y l o x y c a r b o n y l ) ,   a r y l o x y c a r b o n y l  

( e . g . ,   p h e n o x y c a r b o n y l )   a l k y l s u l f o n a m i d e   ( e . g . ,  

b u t y l s u l f o n a m i d e ) ,   a r y l s u l f o n a m i d e   ( e . g . ,   p h e n y l s u l f o n a m i d e ) ,  

a l k y l s u l f o n y l   ( e . g . ,   d o d e c y l s u l f o n y l   and  a r y l s u l f o n y l   ( e . g . ,  



p h e n y l s u l f o n y l )   g r o u p s .  

P r e f e r r e d   g r o u p s   d e n o t e d   by  R3  in  F o r m u l a   [I]  a r e   a l k y l  

and  a r y l   g r o u p s ,   and  more  p r e f e r r e d   g r o u p s   a r e   t h o s e  

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   [ I I I ] :  

F o r m u l a   [ I I I ]  

w h e r e i n   n  is   an  i n t e g e r   of  0  or  1,  and  R8  r e p r e s e n t s   a l k y l e n e  

g r o u p s   { f o r   e x a m p l e ,   @ - e t h y l m e t h y l e n e ,   @ - b u t y l m e t h y l e n e ,  

@ - d o d e c y l m e t h y l e n e ,   @ - b u t y l m e t h y l e n e   and  @ - d o d e c y l m e t h y l e n e  

g r o u p s ,   w h e r e i n   t h e   c a r b o n   a tom  in  t h e   @ - p o s i t i o n   of  t h e  

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

c a r b o n   a tom  of  t h e   a c y l a m i n o   g r o u p   in  F o r m u l a   [ I ] } ;   or  a r y l e n e  

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

s u c h   as  - 0 - ,   -COO-,   -OCO-,   - S 0 2 - ,   - S - ,   - N H S 0 2 - ,   -SO2NH- ,   -CONH- 

or  -NHCO-,  and  p r e f e r a b l y ,   -O-  or  - S O 2 - .  

R9  r e p r e s e n t s   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 s   ( i n c l u d i n g  

t h o s e   h a v i n g   1  to  20  c a r b o n   a t o m s ,   s u c h   as  n - b u t y l ,   n - p e n t y l ,  

n - o c t y l ,   n - n o n y l ,   n - d o d e c y l ,   n - h e x a d e c y l ,   n - o c t a d e c y l ,  

s e c - p e n t a d e c y l ,   s e c - t r i d e c y l ,   t - o c t y l   and  t - n o n y l   g r o u p s ) ,   o r  

a r y l   g r o u p s   ( s u c h   as  p h e n y l   g r o u p ) .   T h e s e   a l k y l   and  a r y l  

g r o u p s   may  be  s u b s t i t u t e d .   For  e x a m p l e ,   t h e   r e p r e s e n t a t i v e s   o f  

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

c h l o r i n e   and  b r o m i n e ) ,   and  h y d r o x y l ,   c y a n o ,   n i t r o ,   a l k y l   ( s u c h  

as  m e t h y l ,   e t h y l ,   b u t y l ,   p e n t y l ,   o c t y l ,   d o d e c y l ,   e t c . ) ,   a l k o x y  

( s u c h   as  m e t h o x y ,   e t h o x y ,   b u t o x y ,   o c t y o x y ,   e t c . ) ,  



a l k y l s u l f a m o y l   ( s u c h   as  b u t y l s u l f a m o y l ,   o c t y l s u l f a m o y l ,   e t c . ) ,  

a r y l s u l f a m o y l   ( s u c h   as  p h e n y l s u l f a m o y l ,   x y l y l s u l f a m o y l ,  

t o l y l s u l f a m o y l ,   m e s i t y l s u l f a m o y l ,   e t c . ) ,   a l k y l o x y c a r b o n y l   ( s u c h  

as  m e t h y l o x y c a r b o n y l ,   b u t y l o x y c a r b o n y l ,   e t c . ) ,   a r y l o x y c a r b o n y l  

( s u c h   as  p h e n y l o x y c a r b o n y l ,   x y l y l o x y c a r b o n y l ,   t o l y l o x y c a r b o n y l ,  

m e s i t y l o x y c a r b o n y l ,   e t c . ) ,   a l k y l s u l f o n a m i d e   ( s u c h   a s  

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

b e z y l s u l f o n a m i d e ,   e t c . ) ,   a r y l s u l f o n a m i d e   ( s u c h   a s  

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

m e s i t y l s u l f o n a m i d e ,   e t c . ) ,   a l k y l c a r b o n y l o x y   ( s u c h   a s  

e t h y l c a r b o n y l o x y ,   e t c . ) ,   a r y l o x y c a r b o n y l   ( s u c h   as  b e n z o y l o x y ,  

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

N , N - d i m e t h y l a m i n o s u l f o n a m i d e   g r o u p ,   e t c . ) .   Two  or  more  o f  

t h e s e   s u b s t i t u e n t s   may  be  i n t r o d u c e d   i n t o   t he   p h e n y l   g r o u p .  

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

d e s c r i b e d   a b o v e .   P r e f e r r e d   g r o u p s   d e s i g n a t e d   by  R9  i n c l u d e  

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

a l k y l s u l f o n a m i d e ,   a l k o x y ,   a l k y l s u l f a m o y l ,   a m i n o s u l f o n a m i d e ,  

a l k y l o x y c a r b o n y l   or  a r y l o x y c a r b o n y l   g r o u p   as  t h e   s u b s t i t u e n t s  

t h e r e o f .  

G r o u p s   d e s i g n a t e d   by  R9  a l s o   i n c l u d e   g r o u p s   f o r m i n g   a  5 -  

or  6-  m e m b e r e d   r i n g   c o n d e n s e d   to  t h e i r   p h e n c l i c   r i n g s   b y  

b o n d i n g   R2  w i t h   R3  in  F o r m u l a   [ I ] ,   s u c h   as  a  g r o u p   f o r m i n g  

c a r b o s t y r y l   or  3 , 4 - d i h y d r o c a r b o x t y r y l .  

G r o u p s   d e s i g n a t e d   by  Z  in  F o r m u l a   [ I ] ,   w h i c h   is   r e l e a s a b l e  



t h r o u g h   the   c o u p l i n g   r e a c t i o n   w i t h   t he   o x i d a t i o n   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   amine   c o l o r   d e v e l o p i n g   a g e n t   a r e   w e l l   known  t o  

t h o s e   s k i l l e d   in  t h e   a r t   and  w h i c h   i m p r o v e   the   r e a c t i v i t y   of  a  

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

c o u p l e r   so  as  to  f u l f i l l   t h e i r   f u n c t i o n s   of  d e v e l o p m e n t  

i n h i b i t i o n ,   b l e a c h i n g   i n h i b i t i o n   and  c o l o r   c o r r e c t i o n   on  a  

c o a t e d   l a y e r   on  t he   o t h e r   l a y e r s   of  a  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   l i g h t - s e n s i t i v e   m a t e r i a l ,   c o n t a i n i n g   t h e   c o u p l e r .  

T y p i c a l   e x a m p l e s   of  s u c h   g r o u p s   a r e   a  h a l o g e n   ( s u c h   a s  

f l u o r i n e ,   c h l o r i n e   and  b r o m i n e ) ,   and  a l k o x y   ( s u c h   as  m e t h o x y ,  

e t h o x y   and  o c t o x y ) ,   a r y l o x y   ( s u c h   as  p h e n y l o x y ) ,   c y c l o h e x y l o x y ,  

a r y l a z o   ( s u c h   as  p h e n y l a z o ) ,   and  t h i o e t h e r   ( s u c h   as  b e n z y l t h i o )  

g r o u p   as  w e l l   as  h e t r o c y c l i c   g r o u p s   ( s u c h   as  o x a z o l y l ,  

d i a z o l y l ,   t r i a z o l y l   and  t e t r z o l y l   g r o u p s ) ,   a n d  

a r a l k y l c a r b o n y l o x y   g r o u p .   P a r t i c u l a r l y   s u i t a b l e   g r o u p s  

d e s i g n a t e d   by  Z  a r e   h y d r o g e n ,   a  h a l o g e n   ( p r e f e r a b l y ,   c h l o r i n e ) ,  

and  a l k o x y   and  a r y l o x y   g r o u p s .  

P a r t i c u l a r l y   p r e f e r r e d   cyan   c o u p l e r s   r e p r e s e n t e d   b y  

F o r m u l a   [I]  a r e   c o m p o u n d s   d e s i g n a t e d   by  the   f o l l o w i n g  

F o r m u l a   [ I V ] :  

F o r m u l a   [ I V ]  



w h e r e i n   R10  r e p r e s e n t s   a  h a l o g e n   ( s u c h   as  c h l o r i n e   a n d  

f l u o r i n e ) ,   a l k y l s u l f o n a m i d e   ( s u c h   as  m e t h a n e s u l f o n a m i d e   a n d  

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

b e n z e n e s u l f o n a m i d e ) ,   a l k y l s u l f a m o y l   ( s u c h   as  m e t h y l s u l f a m o y l  

and  e t h y l s u l f a m o y l ) ,   a r y l s u l f a m o y l   ( s u c h   as  p h e n y l s u l f a m o y l ) ,  

c y a n o ,   a l k y l o x y c a r b o n y l   ( s u c h   as  m e t h o x y c a r b o n y l   a n d  

e t h o x y c a r b o n y l ) ,   a r y l o x y c a r b o n y l   ( s u c h   as  p h e n o x y c a r b o n y l ) ,   a n d  

a l k y l   g r o u p s   ( s u c h   as  m e t h y l ,   e t h y l ,   t - b u t y l ,   d o d e c y l ,  

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

p e n t a f l u o r o e t h y l ) .  

R11  r e p r e s e n t s   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 s   ( s u c h   a s  

m e t h y l ,   e t h y l ,   t - b u t y l ,   n - b u t y l   and  n - d o d e c y l   g r o u p s ) ,   a n d  

p r e f e r a b l y ,   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 s   c o n t a i n i n g   1  t o  

20  c a r b o n   a t o m s .  

R12  d e s i g n a t e s   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 s   ( s u c h   a s  

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

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

e t h y l s u l f o n a m i d e ,   b u t y l s u l f o n a m i d e   and  b e n z y l s u l f o n a m i d e ) ,  

a l k y l s u l f a m o y l   ( s u c h   as  b u t y l s u l f a m o y l   and  o c t y l s u l f a m o y l ) ,  

a l k o x y   ( s u c h   as  m e t h o x y ,   e t h o x y ,   b u t o x y   and  o c t o x y ) ,  

a l k y l a m i n o s u l f o n a m i d e   ( s u c h   as  N , N - d m e t h y l a m i n o s u l f o n a m i d e   a n d  

N - m e t h y l a m i n o s u l f o n a m i d e ) ,   a l k y l o x y c a r b o n y l   ( s u c h   a s  

e t h o x y c a r b o n y l   and  b u t o x y c a r b o n y l )   and  a r y l o x y c a r b o n y l   ( s u c h   a s  

p h e n o x y c a r b o n y l )   g r o u p s .  

Z"  d e s i g n a t e s   h y d r o g e n   and  a  h a l o g e n   ( s u c h   as  c h l o r i n e   a n d  



f l u o r i n e )   a t o m s ,   and  k  a n d  l   a r e   an  i n t e g e r   of  0  to  5 ,  

r e s p e c t i v e l y .  

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

F o r m u l a   [I]  a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n   a r e   as  f o l l o w s  

and  a r e   i n t e n d e d   no t   to  be  l i m i t e d   t h e r e t o .  































A  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   [I]  g i v e n  

h e r e i n b e f o r e   ( h e r e i n a f t e r   r e f e r r e d   to  as  a  cyan   c o u p l e r  

a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n )   and  h y d r o p h o b i c   a d d i t i v e s  

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

y e l l o w   c o u p l e r   or  t he   l i k e   a r e   i n c o r p o r a t e d   i n t o   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   or  a  n o n - l i g h t - s e n s i t i v e   l a y e r   a f t e r  

b e i n g   d i s p e r s e d   in  an  a q u e o u s   s o l u t i o n   of  a  h y d r o p h i l i c   b i n d e r  

in  a  known  p r o c e s s .   The  p r o c e s s e s   f o r   d i s p e r s i n g   t h e s e  

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

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

d e s c r i b e d   in  J a p a n e s e   P a t e n t   O . P . I .   P u b l i c a t i o n   N o s .  

7 4 5 3 8 / 1 9 7 4 ,   5 9 9 4 3 / 1 9 7 6   and  3 2 5 5 2 / 1 9 7 9 ,   and  R e s e a r c h   D i s c l o s u r e  

No.  1 4 8 5 0 ,   7 7  -   79,   A u g u s t ,   1 9 7 6 .   O i l   d r o p - i n - w a t e r   t y p e  

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

d i s p e r s i n g   h y d r o p h o b i c   c o m p o u n d s   s u c h   as  c o u p l e r s   or  t h e   l i k e .  

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

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

p o i n t   of   175°C  or  more  w h i c h ,   i f   r e q u i r e d ,   c o n t a i n s   a  l o w  

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

a c e t a t e ,   e t c . ,   m i x i n g   the   r e s u l t i n g   s o l u t i o n   w i t h   an  a q u e o u s  

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

s u r f a c t a n t ,   e m u l s i f y i n g   and  d i s p e r s i n g   the   r e s u l t i n g   m i x t u r e   b y  

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

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

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



c o l l o i d a l   l a y e r   s u c h   as  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   or  a  

n o n - l i g h t - s e n s i t i v e   l a y e r .   The  h i g h   b o i l i n g   o r g a n i c   s o l v e n t s  

w h i c h   can  be  e m p l o y e d   in  t h e   a f o r e s a i d   p r o c e s s   i n c l u d e   one  o r  

m o r e ,   a l o n e   or  in  c o m b i n a t i o n ,   of  o r g a n i c   a c i d   a m i d e s ,  

c a r b a m a t e s ,   e s t e r s ,   k e t o n e s   and  u r e a   d e r i v a t i v e s ,   a n d  

p a r t i c u l a r l y ,   p h t h a l a t e   e s t e r s   s u c h   as  d i m e t h y l   p h t h a l a t e ,  

d i e t h y l p h t h a l a t e ,   d i p r o p y l   p h t h a l a t e ,   d i b u t y l   p h t h a l a t e ,  

d i - n - o c t y l   p h t h a l a t e ,   d i - i s o o c t y l   p h t h a l a t e ,   d i a m y l p h t h a l a t e ,  

d i n o n y l   p h t h a l a t e   and  d i - i s o d e c y l   p h t h a l a t e ;   p h o s p h o r i c   e s t e r s  

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

t r i - ( 2 - e t h y l h e x y l ) p h o s p h a t e ,   and  t r i - i s o n σ n y l   p h o s p h a t e ;  

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

d i - ( 2 - e t h y l h e x y l ) s e b a c a t e   and  d i - i s o d e c y l   s e b a c a t e ;   e s t e r s   o f  

g l y c e r o l   s u c h   as  g l y c e r o l   t r i p r o p i o n a t e   and  g l y c e r o l  

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

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

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

n - o c t y l p h e n o l .  

One  or  more  cyan   c o u p l e r s   a c c o r d i n g   to  t h e   p r e s e n t  

i n v e n t i o n   may  be  e m p l o y e d   a l o n e   or  in  c o m b i n a t i o n ,   b u t   may  b e  

c o m b i n e d   w i t h   o t h e r   cyan   c o u p l e r s   i f   r e q u i r e d .   In  a p p l y i n g  

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

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

b l u e ,   g r e e n   and  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 s ,   bu t   p r e f e r a b l y ,  

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



in  an  a m o u n t   w i t h i n   a  r a n g e   of  0 .1   to  1  mole  pe r   mole  of  a  

s i l v e r   h a l i d e .  

The  d e s c r i p t i o n   w i l l   be  made  of  c o m p o u n d s   r e p r e s e n t e d   b y  

F o r m u l a   [ I I ] .   A l k y l   g r o u p s   d e s i g n a t e d   by  R4  and  R5  i n  

F o r m u l a   [ I I ]   in  t h e   p r e s e n t   i n v e n t i o n   a r 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 s   c o n t a i n i n g   1  to  10  c a r b o n   a t o m s ,   and  may  b e  

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

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

e x a m p l e .   S i m i l a r l y ,   a r y l   g r o u p s   d e n o t e d   by  R4  and  R5  may  b e  

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

l i k e ,   and  i n c l u d e   p h e n y l ,   s u l f o p h e n y l   or  o t h e r   g r o u p ,   f o r  

e x a m p l e .  

L i k e w i s e ,   R'  and  R"  in  g r o u p s   of  -COOR'  - O R ' ,   - N R ' R " ,  

-NHCOR' ,   -NHCONHR'  and  -CONHR'  a r e   s t r a i g h t   or  b r a n c h e d   a l k y l  

or  a r y l   g r o u p s   c o n t a i n i n g   1  to  10  c a r b o n   a t o m s .   Such  a l k y l  

g r o u p s   may  be  s u b s t i t u t e d   w i t h   s u l f o n i c   a c i d   g r o u p   or  c a r b o x y  

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

f o r   e x a m p l e .   Such  a r y l   g r o u p s   may  a l s o   be  s u b s t i t u t e d   w i t h  

s u l f o n i c   a c i d   g r o u p   or  c a r b o x y   g r o u p   and  i n c l u d e   p h e n y l   o r  

s u l f o p h e n y l   g r o u p ,   f o r   e x a m p l e .  

A l k y l   g r o u p s   d e s i g n a t e d   by  R6  and  R7  and  c o n t a i n i n g   a t  

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

c a r b o x y m e t h y l ,   s u l f o e t h y l ,   c a r b o x y e t h y l ,   s u l f o p r o p y l ,  

c a r b o x y p r o p y l ,   d i s u l f o b u t y l   or  d i c a r b o x y b u t y l   g r o u p ,   f o r  

e x a m p l e ,   and  a r y l   g r o u p s   d e n o t e d   by  R6  and  R7  and  c o n t a i n i n g   a t  



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

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

c a r b o x y p h e n y l   or  d i c a r b o x y p h e n y l   g r o u p .  

R 4  a n d   R 5  i n   F o r m u l a   [ I I ]   in  the   p r e s e n t   i n v e n t i o n   a r e  

p r e f e r a b l y   g r o u p s   d e s i g n a t e d   by  -COOR'  w h e r e i n   R'  is  p r e f e r a b l y  

h y d r o g e n   or  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   c o n t a i n i n g   1  t o  

10  c a r b o n   a t o m s .  

R 6  a n d   R7  in  F o r m u l a   [ I I ]   in  the   p r e s e n t   i n v e n t i o n   a r e  

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

g r o u p ,   and  more  p r e f e r a b l y   a  p h e n y l   g r o u p   c o n t a i n i n g   two  o r  

more  s u l f o n i c   a c i d   g r o u p s .  

In  the   p r e s e n t   i n v e n t i o n ,   the   c o m p o u n d s   d e s i g n a t e d   b y  

F o r m u l a   [ I I ]   a r e   p r e f e r a b l y   t h o s e   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   [ V ] :  

F o r m u l a   [V] 

w h e r e i n   R"'  is  h y d r o g e n   or  an  a l k y l   g r o u p   ( s u c h   as  m e t h y l ,  

e t h y l   or  p r o p y l   g r o u p ) ,   n  is  an  i n t e g e r   of  f r o m  2   to  5,  and  M 

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

or  p o t a s s i u m   a t o m ) .  



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

F o r m u l a   [ I I ]   i s   g e n e r a l l y   d i s s o l v e d   in  w a t e r   or  an  a l c o h o l   a n d  

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

a  n o n - l i g h t - s e n s i t i v e   l a y e r   in  an  a m o u n t   w i t h i n   a  r a n g e   of  0 . 0 1  

to   lmg  p e r   1 0 0 c m 2 .  

The  c o m p o u n d s   r e p r e s e n t e d   by  F o r m u l a   [ I I ]   a r e   n o r m a l l y  

a d d e d   i n t o   a  g r e e n   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 ,   and  t h e   same  e f f e c t   may  be  o b t a i n e d   even   when  a d d i n g   i t  

i n t o   o t h e r   l a y e r s .  

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

r e l a t i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   r e p r e s e n t e d   by  F o r m u l a   [ I I ]  

b u t   s u c h   d y e s   a r e   no t   i n t e n d e d   to  be  l i m i t e d   t h e r e t o .  



















In  the   a p p l i c a t i o n   of  t h e   p r e s e n t   i n v e n t i o n   to  a  c o l o r  

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

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

to  t h e   p r e s e n t   i n v e n t i o n   and  p a r t i c u l a r l y ,   3 - a n i l i n o - 5 -  

- 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   and  p i v a l o y l - a c e t o a m i d e   t y p e  

y e l l o w   c o u p l e r   a r e   p r e f e r a b l y   u s e d .  

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

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   in  an  a m o u n t   w i t h i n   a  r a n g e   o f  

0 . 0 1   to  2  m o l e s ,   p r e f e r a b l y   0 .1  to  1 .0   mole  p e r   mole   of  t h e  

s i l v e r   h a l i d e ,   r e s p e c t i v e l y .  

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

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

s i l v e r   h a l i d e   e m u l s i o n ,   such   as  s i l v e r   b r o m i d e ,   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   e m u l s i o n s   or  t h e   l i k e .  

The  g r a i n s   of  t h e s e   s i l v e r   h a l i d e s   may  be  c o a r s e   or  f i n e ,   a n d  

t h e   g r a i n   s i z e s   t h e r e o f   may  be  d i s t r i b u t e d   i n t o   a  n a r r o w e r   o r  

w i d e r   r a n g e .  

In  a d d i t i o n ,   t h e   c r y s t a l s   of  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  n o r m a l   or  t w i n ,   and  can  have   any  of  r a t i o s   of  [1  0  0]  

p l a n e   to  [ 1  1  1 ]   p l a n e .   The  c r y s t a l   s t r u c t u r e   of  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 o u t   f rom  the   i n n e r   p o r t i o n  

to  t he   o u t e r   p o r t i o n   or  may  be  d i f f e r e n t   in  l a y e r   s t r u c t u r e  

b e t w e e n   t h e   i n n e r   and  o u t e r   p o r t i o n s .   T h e s e   s i l v e r   h a l i d e s   may  

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

of  a  t y p e   f o r m i n g   a  l a t e n t   i m a g e  i n   t h e   i n t e r i o r   of  t h e   g r a i n .  



F u r t h e r ,   t h e s e   s i l v e r   h a l i d e s   may  be  p r o d u c e d   in  any  o f  

n e u t r a l ,   ammonia   and  a c i d i c   p r o c e s s e s   and  a l s o   in  any  o f  

d o u b l e - j e t ,   n o r m a l ,   r e v e r s e   p r o c e s s e s   or  c o n v e r s i o n   p r o c e s s e s .  

A l t h o u g h   i t   i s   p r e f e r a b l e   to  use   a  s i l v e r   h a l i d e   e m u l s i o n  

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

p r e s e n t   i n v e n t i o n ,   i t   i s   p o s s i b l e   to  use   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   u n r e m o v e d   s o l u b l e   s a l t s .   Two  or  m o r e  

s i l v e r   h a l i d e   e m u l s i o n s   s e p a r a t e l y   p r e p a r e d   can  be  u sed   i n  

m i x t u r e .  

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

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

s e n s i t i z e d   w i t h   a  c h e m i c a l   s e n s i t i z e r .   Such  c h e m i c a l  

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

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

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

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

N o b l e   m e t a l   s e n s i t i z e r s   w h i c h   can  be  e m p l o y e d   i n c l u d e   g o l d  

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

p l a t i n u m   c o m p o u n d s   or  t h e   l i k e .  

When  g o l d   c o m p o u n d   is  u s e d ,   ammonium  t h i o c y a n a t e   or  s o d i u m  

t h i o c y a n a t e   can  be  a l s o   u s e d   t o g e t h e r .  

S u l f u r   s e n s i t i z e r s   w h i c h   can  be  u s e d   i n c l u d e   a c t i v e  

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



S e l e n i u m   s e n s i t i z e r s   w h i c h   can  be  u s e d   i n c l u d e   a c t i v e   o r  

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

Among  r e d u c t i o n   s e n s i t i z e r s   a r e   i n c l u d e d   m o n o v a l e n t   t i n  

s a l t s ,   p o l y a m i n e s ,   b i s - a l k y l a m i n o s u l f i d e s ,   s i l a n e   c o m p o u n d s ,  

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

h y d r a z i n e   d e r i v a t i v e s .  

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

s p e c t r a l l y   s e n s i t i z e d   in  a c c o r d a n c e   w i t h   t h e   s e l e c t i o n   of  a  

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

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

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

d y e s   can  be  u s e d   and  in  p r a c t i c e ,   one  or  more  s u c h  

s p e c t r a l l y - s e n s i t i z i n g   c o l o r   dyes   may  be  e m p l o y e d   a l o n e   or  i n  

c o m b i n a t i o n .  

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

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

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

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

t h e   f o l l o w i n g   c o m p o u n d s   can  a l s o   be  u s e d   in  c o m b i n a t i o n :  

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

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

a c i d ,   p a r t i a l l y - h y d r o l y z e d   c e l l u l o s e   d e r i v a t i v e s ,  

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

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

v i n y l   c o m p o u n d s .  



V a r i o u s   o t h e r   p h o t o g r a p h i c   a d d i t i v e s   can  be  i n c o r p o r a t e d  

in  t h e   e m u l s i o n   l a y e r s   and  a u x i l i a r y   l a y e r s   of  a  

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

For   e x a m p l e ,   t h e   f o l l o w i n g   a d d i t i v e s   can  be  p r o p e r l y   u s e d :   a n  

a n t i - f o g g i n g   a g e n t ,   an  a n t i - f a d i n g   a g e n t   f o r   c o l o r   dye  i m a g e ,  

an  a n t i - c o l o r - c o n t a m i n a t i o n   a g e n t ,   an  o p t i c a l   b r i g h t e n i n g  

a g e n t ,   a n t i s t a t i c   a g e n t ,   a  h a r d e n e r ,   a  s u r f a c t a n t ,   a  

p l a s t i c i z e r ,   a  w e t t i n g   a g e n t   and  an  u l t r a v i o l e t   a b s o r b e n t ,   a s  

d e s c r i b 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 .  

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

a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   is   made  by  a p p l y i n g  

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

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

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

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

a n d / o r   an  i n t e r   l a y e r ,   w h i c h   s u p p o r t   has   b e e n   s u b j e c t e d   to  a  

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

i r r a d i a t i o n   t r e a t m e n t .   E x a m p l e s   of  s u p p o r t s   w h i c h   can  b e  

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

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

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

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

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



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

m a t e r i a l s .  

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

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

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

and  h o p p e r   c o a t i n g   p r o c e s s e s .   The  s i m u l t a n e o u s   a p p l i c a t i o n   o f  

two  or  more  l a y e r s   can  be  c o n d u c t e d   in  t h e   p r o c e s s e s   a s  

d e s c r i b e d   in  U.S .   P a t e n t   Nos.   2 , 7 6 1 , 7 9 1   and  2 , 9 4 1 , 8 9 8 .  

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

l a y e r s   may  be  f o r m e d   in  any  a r r a n g e m e n t ,   and  f o r   e x a m p l e ,   a n  

a r r a n g e m e n t   can   be  u s e d   of  t h e   b l u e ,   g r e e n   and  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 s ,   or  of  t he   r e d ,   g r e e n   and  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 s ,   in  t h e   o r d e r   f rom  t h e   s u p p o r t   s i d e .  

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

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

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

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

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

c o m p o n e n t   l a y e r s .   An  u l t r a v i o l e t   a b s o r b e n t   l a y e r   can  be  f o r m e d  

on  a  l a y e r   a d j a c e n t   to  t h e   e m u l s i o n   l a y e r   f a r t h e s t   away  f r o m  

and  on  t he   s i d e   of  t h e   s u p p o r t ,   and  an  u l t r a v i o l e t   a b s o r b e n t  

l a y e r   can  be  a l s o   f o r m e d   as  r e q u i r e d   on  a  l a y e r   on  t h e   o p p o s i t e  

s i d e   of  t h e   s u p p o r t .   P a r t i c u l a r l y ,   in  t h e   l a t t e r   c a s e ,   i t   i s  

p r e f e r a b l e   to  form  a  p r o t e c t i v e   l a y e r   c o n s i s t i n g   s u b s t a n t i a l l y  

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



When  t h e   p r e s e n t   i n v e n t i o n   is  a p p l i e d   to  a  c o l o r  

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

b e a r i n g   an  image   made  of  a  c o u p l i n g   p r o d u c t ,   and  t h e n   s u b j e c t e d  

to  a  c o l o r   d e v e l o p m e n t .  

The  c o l o r   d e v e l o p m e n t   is   c o n d u c t e d   in  a  u s u a l   c o l o r  

d e v e l o p m e n t   p r o c e s s .  

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

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

c o l o r   d e v e l o p i n g   a g e n t .   A l t e r n a t i v e l y ,   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   w h i c h   has   c o n t a i n e d   a  c o l o r   d e v e l o p i n g   a g e n t   or  i t s  

p r e c u r s o r   i s   t r e a t e d   w i t h   an  a c t i v a t o r .  

T h e n ,   t h e   s t e p s   of  b l e a c h i n g   and  f i x i n g   t h e   r e s u l t i n g  

m a t e r i a l   a r e   c o n d u c t e d   in  a  u s u a l   m a n n e r .  

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

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

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

o u t   a t   a  t i m e   ( in   a  s i n g l e   b a t h )   u s i n g   a  t r e a t i n g   s o l u t i o n  

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

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

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

or  f i x i n g   a g e n t   t o g e t h e r   as  w i l l   be  d e s c r i b e d   h e r e i n a f t e r ,   a  

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

a g e n t s   f o r   e f f e c t i n g   t h e   b l e a c h i n g   and  f i x i n g   o p e r a t o n   a f t e r  

t h e   c o l o r   d e v e l o p m e n t ,   and  the   l i k e .  



In  a d d i t i o n ,   t h e   e x p o s e d   l i g h t - s e n s i t i v e   m a t e r i a l   can  b e  

t r e a t e d   in  a  b l e a c h - f i x   b a t h   i m m e d i a t e l y   a f t e r   t h e   t r e a t m e n t  

w i t h   a  c o l o r   d e v e l o p e r   s o l u t i o n   or  an  a c t i v a t o r   s o l u t i o n ,  

t h e r e b y   to  r emove   a  s i l v e r ,   b u t   an  a c i d i c   s t o p   b a t h   can  b e  

p r o v i d e d   b e t w e e n   t he   c o l o r   d e v e l o p i n g   and  b l e a c h - f i x   s t e p s .   An 

a q u e o u s   a c e t i c   or  c i t r i c   a c i d   s o l u t i o n   can  be  u s e d   in  s u c h   a n  

a c i d i c   s t o p   b a t h .   I f   n e c e s s a r y ,   i t   is  p o s s i b l e   to  f u r t h e r  

p r o v i d e   a  p r e h a r d e n i n g   s t e p   and  s t e p s   fo r   t h e   n e u t r a l i z a t i o n  

t h e r e o f ,   w a s h i n g ,   and  s t a b i l i z a t i o n .  

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

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

m a t e r i a l .  

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

a r o m a t i c   p r i m a r y   a m i n e s .  

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

a m i n e s   a r e   a m i n o p h e n o l   or  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 s   w h i c h  

can  be  u s e d   in  t h e   f r e e   s t a t e   or  in  t he   fo rm  of  t h e  

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

t h e r e o f   s u c h   as  p - t o l u e n e   s u l f o n a t e ,   t e t r a p h e n y l   b o r a t e   a n d  

p - ( t - o c t y l )   b e n z e n e   s u l f o n a t e .  

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

p r i m a r y   a m i n e s   a r e   o - a m i n o p h e n o l ,   p - a m i n o p h e n o l ,   5 - a m i n o - 2 -  

- o x y t o l u e n e ,   2 - a m i n o - 3 - o x y t o l u e n e ,   2 - o x y - 3 - a m i n o - 1 , 4 - d i m e t h y l -  

b e n z e n e ,   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   h y d r o c h l o r i d e ,  



N - 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   N , N - d i 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 ,   N - e t h y l - N - # - m e t h a n e s u l f o n -  

a m i n o e t h y l - 3 - m e t h y l - 4 - a m i n o a n i l i n e   and  t h e   s u l f a t e   t h e r e o f ,  

N - e t h y l - N - β - h y d r o x y e t h y l a m i n o a n i l i n e ,   N , N - d i e t h y l - 3 - ( β - m e t h a n e -  

s u l f o n a m i d e t h y l ) - 4 - a m i n o a n i l i n e   h y d r o c h l o r i d e ,   4 - a m i n o - N -  

- ( 2 - m e t h o x y e t h y l ) - N - e t h y l - 3 - m e t h y l a n i l i n e - p - t o l u e n e   s u l f o n a t e ,  

N - e t h y l - N - β - m e t h a n e s u l f o n a m i d e t h y l - 3 - m e t h y l - 4 - a m i n o a n i l i n e  

t e t r a p h e n y l   b o r a t e ,   4 - a m i n o - N - ( 2 - m e t h o x y e t h y l ) - N - e t h y l - 3 -  

- m e t h y l a n i l i n e . t e t r a p h e n y l   b o r a t e ,   p - m o r p h o l i n o a n i l i n e ,  

p - p i p e r i d i n o - a n i l i n e ,   4 - a m i n o - N , N - d i e t h y l - 3 - c h l o r o a n i l i n e .  

M o r e o v e r ,   i f   r e q u i r e d ,   a  p r e c u r s o r   of  a  c o l o r   d e v e l o p i n g  

a g e n t   may  be  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   of  t h e  

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

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

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

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

c o m p l e x ,   p h t h a l i c i m i d e   d e r i v a t i v e ,   amide   p h o s p h a t e   d e r i v a t i v e ,  

s u g a r   a m i n e   r e a c t a n t   and  u r e t h a n e   t y p e .  

T h e s e   p r e c u r s o r s   of  a r o m a t i c   p r i m a r y   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 s   a r e   d e s c r i b e d ,   fo r   e x a m p l e ,   in  U.S .   P a t e n t  

Nos .   3 , 3 4 2 , 5 9 9 ;   2 , 5 0 7 , 1 1 4 ;   2 , 6 9 5 , 2 3 4 ;   and  3 , 7 1 9 , 4 9 2 ,   B r i t i s h  

P a t e n t   No.  8 0 3 , 7 8 3 ,   J a p a n e s e   P a t e n t   O . P . I .   P u b l i c a t i o n   N o s .  

1 3 5 6 2 8 / 1 9 7 8   and  7 9 0 3 5 / 1 9 7 9 ,   and  R e s e a r c h   D i s c l o s u r e   Nos.   1 5 1 5 9 ;  

1 2 1 4 6   and  1 3 9 2 4 .  

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



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

a m o u n t   of  t h e   o r d e r   of  1  to  2 0 g / l .   When  s u c h   a  d e v e l o p e r   i s  

i n c o r p o r a t e d   in  t h e   fo rm  of  a  p r e c u r s o r   i n t o   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 t   is  c o n t a i n e d   in  t h e   a m o u n t   of  t h e  

o r d e r   of  0 .5   to  3  m o l e s   pe r   mole   of  a  s i l v e r   h a l i d e .  

A  w a t e r - s o l u b l e   o p t i c a l   b r i g h t e n i n g   a g e n t   may  be  a d d e d   i n  

t h e   o r d e r   of  0 .1   to  1 0 g / l   i n t o   a  c o l o r   d e v e l o p e r   or  a c t i v a t o r  

s o l u t i o n   u s e d   f o r   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 he   p r e s e n t  

i n v e n t i o n .  

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

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

s o d i u m   h y d r o x i d e ,   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  

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

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

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

as  r e q u i r e d ,   known  d e v e l o p m e n t   i n h i b i t o r s ,   t h i o c y n a t e s   s u c h   a s  

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

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

as  e t h y l e n e   g l y c o l ,   d i e t h y l e n e   g l ' y c o l ,   m e t h a n o l ,   e t h a n o l ,  

n - b u t a n o l ,   b e n z y l   a l c o h o l ,   a c e t o n e   and  d i m e t h y l   f o r m a m i d e ;  

a m i n e s   s u c h   as  h y d r o x y a m i n e ,   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   a n d  

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

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

t e t r a a c e t a t e   and  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 a t e .  



An  a u x i l i a r y   d e v e l o p e r   may  be  i n c o r p o r a t e d   i n t o   t h e   c o l o r  

d e v e l o p e r   or  a c t i v a t o r   s o l u t i o n   u sed   in  t h e   p r e s e n t   i n v e n t i o n .  

Such  p r e f e r r e d   a u x i l i a r y   d e v e l o p e r s   a r e   1 - a r y l - 3 - p y r a z o l i d o n e  

d e r i v a t i v e s   and  a r e   u s e d   in  an  a m o u n t   w i t h i n   a  r a n g e   of  lmg  t o  

l g ,   p r e f e r a b l y   10mg  to  500mg  pe r   J i t e r   of  t h e   c o l o r   d e v e l o p e r  

or  a c t i v a t o r   s o l u t i o n .   R e p r e s e n t a t i v e s   of  a u x i l i a r y   d e v e l o p e r s  

a r e   1 - p h e n y l - 3 - p y r a z o l i d o n e ,   4 - m e t h y l - l - p h e n y l - 3 - p y r a z o l i d o n e ,  

4 , 4 - d i m e t h y l - 1 - p h e n y l - 3 - p y r a z o l i d o n e ,   4 - m e t h y l - 4 - h y d r o x y -  

m e t h y l - l - p h e n y l - 3 - p y r a z o l i d o n e ,   4 - m e t h y l - 4 - h y d r o x y m e t h y l - l -  

- ( p - t o l y l ) - 3 - p y r a z o l i d o n e .  

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

p r e s e n t   i n v e n t i o n   is   k e p t   a l k a l i n e   and  i t s   h y d r o x i d e   i o n  

c o n c e n t r a t i o n   is   g e n e r a l l y   a t   a  pH  of  9 .5   to  1 3 . 5 ,   b u t   can  b e  

s u i t a b l y   s e l e c t e d   d e p e n d i n g   upon  t h e   t y p e ,   c o m p o s i t i o n ,   o b j e c t  

and  a p p l i c a t i o n   of  t h e   n e g a t i v 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  

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

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

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

c e r t a i n   r a n g e   and  p r e f e r a b l e   w i t h i n   a  r a n g e   of  15°C  to  7 0 ° C ,  

and  more  p r e f e r a b l y   of  30°C  to  50°C ,   d e p e n d i n g   upon  t h e   t y p e ,  

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

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

i n v e n t i o n .  

B l e a c h i n g   a g e n t s   w h i c h   can  be  e m p l o y e d   in  a  b l e a c h i n g   b a t h  

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



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

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

and  p e r s u l f a t e s   s u c h   as  ammonium  or  s o d i u m   p e r s u l f a t e s ,   f o r  

e x a m p l e .   F i x i n g   a g e n t s   w h i c h   can  be  u s e d   in  a  f i x i n g   b a t h   or  a  

b l e a c h - f i x   b a t h   may  a l s o   be  known  c o m p o u n d s   and  i n c l u d e  

t h i o s u l f a t e s   s u c h   as  s o d i u m   or  ammonium  t h i o s u l f a t e s ,  

w a t e r - s o l u b l e   s u l f u r - c o n t a i n i n g   d i o l s   s u c h   as  3 , 6 - d i t h i a - l , 8 -  

- o c t a n e d i o l   and  3 , 6 , 9 , 1 2 - t e t r a t h i a - 1 , 1 4 - t e t r a d e c a n e d i o l ,   a n d  

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

- b i s - t h i o g l y c o l i c   a c i d   and  t h e   s o d i u m   s a l t s   t h e r e o f .  

E f f e c t s   of  t he   I n v e n t i o n  

The  a p p l i c a t i o n   of  t h e   p r e s e n t   i n v e n t i o n   to  a  c o l o r  

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

e x c e l l e n t   d a r k   k e e p i n g   p r o p e r t y ,   s h a r p n e s s   and  w h i t e n e s s   to  b e  

o b t a i n e d   and  a  p r i n t   m a t c h e d   to  n e e d s   of  end  u s e r s   to  b e  

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

m a t e r i a l   h a v i n g   an  e x c e l l e n t   l a t e n t   image   s t a b i l i t y   to  b e  

p r o v i d e d   and  a  w o r k i n g   e f f i c i e n c y   in  a  l a b o r a t o r y   to  b e  

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

EXAMPLES 

The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  o f  

E x a m p l e s ,   bu t   is  no t   i n t e n d e d   to  be  l i m i t e d   in  any  way  to  t h e  

i l l u s t r a t i v e   E x a m p l e s .  



E x a m p l e   1 

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

m a n n e r   as  d e s c r i b e d   in  t h e   f o l l o w i n g   i t e m   ( 1 ) .   T h i s   s a m p l e   w a s  

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

s o l u t i o n   and  a  b l e a c h - f i x   s o l u t i o n   w h i c h   w i l l   be  d e s c r i b e d  

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

c o l o r   dye  i m a g e s   f o r m e d .  

(1)  P r e p a r a t i o n   of  S a m p l e  

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

c o n t a i n i n g   a n a t a s e - t y p e   t i t a n i u m   d i o x i d e   as  a  w h i t e   p i g m e n t   w a s  

p r e t r e a t e d   by  s u b b i n g   a  g e l a t i n ,   and  t h e   f o l l o w i n g   l a y e r s   w e r e  

c o a t e d   on  t h e   p r e t r e a t e d   s u p p o r t   in  t u r n s   to  p r e p a r e   a  s a m p l e .  

L a y e r   1:  a  b l u e - s e n s i t i v e   s i l v e r   c h l o r o b r o m i d e   e m u l s i o n   l a y e r .  

T h i s   l a y e r   was  a p p l i e d   u s i n g   an  e m u l s i f i e d   d i s p e r s i o n  

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

c h l o r o b r o m i d e   c o n t a i n i n g   5  mole%  of  s i l v e r   c h l o r i d e   a s  w e l l   a s  

a  y e l l o w   c o u p l e r   ( Y - l )   w h i c h   w i l l   be  d e s c r i b e d   h e r e i n b e l o w   a n d  

2 , 5 - d i - t e r t - o c t y l h y d r o q u i n o n e .  

L a y e r   2:  a  f i r s t   i n t e r l a y e r .  

T h i s   l a y e r   was  f o r m e d   u s i n g   an  e m u l s i f i e d   d i s p e r s i o n  

p r o d u c e d   by  d i s s o l v i n g   2 , 5 - d i - t e r t - o c t y l h y d r o q u i n o n e   in  d i o c t y l  

p h t h a l a t e .  

L a y e r   3:  a  g r e e n - s e n s i t i v e   s i l v e r   c h l o r o b r o m i d e   e m u l s i o n  

l a y e r .  

T h i s   l a y e r   was  f o r m e d   by  use   of  t h e   m i x t u r e   of  an  a q u e o u s  



s o l u t i o n   of  a  dye  g i v e n   in  T a b l e   II   w i t h   an  e m u l s i f i e d  

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

c h l o r o b r o m i d e   c o n t a i n i n g   15  mole%  of  s i l v e r   c h l o r i d e ,   as  w e l l  

as  a  m a g e n t a   c o u p l e r   (M-1)  to  b e  d e s c r i b e d   h e r e i n a f t e r   a n d  

2 , 5 - d i - t e r t - o c t y l h y d r o q u i n o n e .  

L a y e r   4:  a  s e c o n d   i n t e r l a y e r .  

T h i s   l a y e r   was  f o r m e d   of  m i x t u r e   of  an  e m u l s i f i e d  

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

u l t r a v i o l e t   a b s o r b e n t   (UV-1)  to  be  d e s c r i b e d   a n d  

2 , 5 - d i - t e r t - o c t y l h y d r o q u i n o n e ,   w i t h   an  a q u e o u s   s o l u t i o n   of  a  

dye  g i v e n   in  T a b l e   I I .  

L a y e r   5:  a  r e d - s e n s i t i v e   s i l v e r   c h l o r o b r o m i d e   e m u l s i o n   l a y e r .  

T h i s   l a y e r   was  f o r m e d   u s i n g   an  e m u l s i f i e d   d i s p e r s i o n  

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

c h l o r o b r o m i d e   e m u l s i o n   c o n t a i n i n g   25  mole%  of  s i l v e r   c h l o r i d e ,  

as  w e l l   as  a  cyan   c o u p l e r   g i v e n   in  T a b l e   I I   a n d  

2 , 5 - d i - t e r t - o c t y l h y d r o q u i n o n e .  

L a y e r   6:  a  p r o t e c t i v e   l a y e r .  

T h i s   l a y e r   is   f o r m e d   by  use  of  a  m i x t u r e   c o n s i s t i n g  

e s s e n t i a l l y   of  a  g e l a t i n   and  a  h a r d e n e r .  



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

a r e   g i v e n   in  T a b l e   I .  



On  t he   b a s i s   of  t he   a b o v e   a r r a n g e m e n t   of  l a y e r s ,   t e n  

s a m p l e s   g i v e n   in  T a b l e   II   were   p r e p a r e d   by  a l t e r i n g   t h e   c y a n  

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

t he   dyes   in  the   g r e e n - s e n s i t i v e   s i l v e r   c h l o r o b r o m i d e   e m u l s i o n  



l a y e r   and  l a y e r   4  ( i n t e r l a y e r ) ,   r e s p e c t i v e l y .  

Each   of  n u r m e r a l s   in  T a b l e   II   d e n o t e s   t h e   a p p l i c a t i o n  
a m o u n t   p e r   1 0 0 c m  .  



C o n t r o l   ( c o m p a r a t i v e   c o m p o u n d )  

The  t e n   s a m p l e s   p r e p a r e d   in  t h i s   m a n n e r   were   e v a l u a t e d   i n  

f o g g i n e s s   and  l a t e n t   image   s t a b i l i t y .  

1)  F o g g i n e s s  

The  u n e x p o s e d   s a m p l e s   were   s u b j e c t e d   to  t h e   f o l l o w i n g  

t r e a t m e n t s ,   and  t h e n   d e t e r m i n e d   in  red   d e n s i t y   u s i n g   G r e t e r k  

D-122  t y p e   d e s i t o m e t e r .  

C o m p o s i t i o n   of  c o l o r   d e v e l o p e r   s o l u t i o n  



W a t e r   i s   a d d e d   to  make  one  l i t e r ,   and  to  a d j u s t   a  pH  to  1 0 . 0  
w i t h   s o d i u m   h y d r o x i d e .  

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

W a t e r   i s   a d d e d   to  make  one  l i t e r ,   and  to  a d j u s t   a  pH  to  7 . 0  
w i t h   s u l f u r i c   a c i d .   ( o x i d a t i o n - r e d u c t i o n   p o t e n t i a l :   70mV) 

2)  l a t e n t   image   s t a b i l i t y  

S a m p l e s   were   e x p o s e d   u s i n g   an  o p t i c a l   w e d g e ,   and  t h e n   l e f t  

to   s t a n d   u n d e r   a  80%  RH  c o n d i t i o n   a t   25°C  f o r   16  h o u r s .  

T h e r e a f t e r ,   t h e   t r e a t m e n t   s i m i l a r   to  t h e   a f o r e s a i d   f o g g i n e s s  

e v a l u a t i o n   and  t h e   d e t e r m i n a t i o n   of  red   d e n s i t y   were   c a r r i e d  

o u t   to   d e t e r m i n e   a  s e n s i t i v i t y   ( S 1 ) ,   t h e r e b y   d e t e r m i n i n g   a  

l a t e n t   i m a g e   s t a b i l i t y   as  a  r a t i o   S l / S 2   of  t h e   s e n s i t i v i t y   S1 

to  t h e   s e n s i t i v i t y   S2  d e t e r m i n e d   by  c o n d u c t i n g   s u c h   t r e a t m e n t  

w i t h i n   10  m i n u t e s   a f t e r   e x p o s u r e   f o r   c o m p a r i s o n .   The  r e s u l t s  

a r e   g i v e n   in  T a b l e   I I I .  



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

m a t e r i a l   is   r e q u i r e d   to  be  0 . 0 0 5   or  l e s s   in  f o g g i n e s s   and  to  b e  

0 . 9 5   or  more  in  l a t e n t   image   s t a b i l i t y   ( S 1 / S 2 ) .   I t   is   a p p a r e n t  

f rom  T a b l e   I I I   t h a t   o n l y   the   s a m p l e s   2,  3,  4,  9  and  10  

a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n   s a t i s f y   b o t h   of  t h e   a b o v e  

two  c h a r a c t e r i s t i c s .  

The  d a r k - k e e p i n g   p r o p e r t y   and  s h a r p n e s s   of  t h e   s a m p l e s   o f  

the   p r e s e n t   i n v e n t i o n   were   c o n f i r m e d   as  in  the   p r i o r   a r t .  

E x a m p l e  2  

The  f o l l o w i n g   s a m p l e   was  p r e p a r e d   in  t he   same  m a n n e r   as  i n  



E x a m p l e   1,  and  t h e   c h a r a c t e r i s t i c s   of  t h e   c o l o r   dye  i m a g e s   w e r e  

d e t e r m i n e d .  

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

c o n t a i n i n g   a n a t a s e - t y p e   t i t a n i u m   d i o x i d e   as  a  w h i t e   p i g m e n t   w a s  

p r e t r e a t e d   by  s u b b i n g   a  g e l a t i n ,   and  t h e   f o l l o w i n g   l a y e r s   w e r e  

c o a t e d   on  t h e   p r e t r e a t e d   s u p p o r t   in  t u r n s   to  p r e p a r e   a  s a m p l e .  

L a y e r   1:  a  b l u e - s e n s i t i v e   s i l v e r   c h l o r o b r o m i d e   e m u l s i o n   l a y e r .  

T h i s   l a y e r   was  f o r m e d   u s i n g   an  e m u l s i f i e d   d i s p e r s i o n   m a d e  

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

s i o n   c o n t a i n i n g   5%  of  s i l v e r   c h l o r i d e ,   as  w e l l   as  t h e   a f o r e s a i d  

y e l l o w   c o u p l e r   ( Y - l )   and  2 , 5 - d i - t e r t - o c t y l h y d r o q u i n o n e .  

L a y e r   2:  a  f i r s t   i n t e r l a y e r .  

T h i s   l a y e r   was  a p p l i e d   u s i n g   an  e m u l s i f i e d   d i s p e r s i o n  

p r o d u c e d   by  d i s s o l v i n g   2 , 5 - d i - t e r t - o c t y l h y d r o q u i n o n e   in  d i o c t y l  

p h t h a l a t e .  

L a y e r   3:  a  g r e e n - s e n s i t i v e   s i l v e r   c h l o r o b r o m i d e   e m u l s i o n  

l a y e r .  

T h i s   l a y e r   was  f o r m e d   by  use   of  t h e   m i x t u r e   of  an  a q u e o u s  

s o l u t i o n   of  a  dye  g i v e n   in  T a b l e   V  w i t h   an  e m u l s i f i e d  

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

c h l o r o b r o m i d e   e m u l s i o n   c o n t a i n i n g   15  mole%  of  s i l v e r   c h l o r i d e ,  

as  w e l l   as  t h e   a b o v e - d e s c r i b e d   m a g e n t a   c o u p l e r   (M-l)   a n d  

2 , 5 - d i - t e r t - o c t y l h y d r o q u i n o n e .  

L a y e r   4:  a  s e c o n d   i n t e r l a y e r .  

An  a q u e o u s   s o l u t i o n   of  a  dye  g i v e n   in  T a b l e   V  was  a d d e d   t o  



an  e m u l s i f i e d   d i s p e r s i o n   made  by  d i s s o l v i n g   t he   s a i d  

u l t r a v i o l e t   a b s o r b e n t   (UV-1)  and  2 , 5 - d i - t e r t - o c t y l h y d r o q u i n o n e  

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

fo rm  t h i s   l a y e r .  

L a y e r   5:  r e d - s e n s i t i v e   s i l v e r   c h l o r o b r o m i d e   e m u l s i o n   l a y e r .  

T h i s   l a y e r   was  f o r m e d   u s i n g   an  e m u l s i f i e d   d i s p e r s i o n   m a d e  

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

e m u l s i o n   c o n t a i n i n g   25  mole  % of   s i l v e r   c h l o r i d e ,   a  c y a n  

c o u p l e r   g i v e n   in  T a b l e   V  and  2 , 5 - d i - t e r t - o c t y l h y d r o q u i n o n e .  

L a y e r   6:  a  t h i r d   i n t e r l a y e r .  

T h i s   l a y e r   was  f o r m e d   of  an  e m u l s i f i e d   d i s p e r s i o n   made  b y  

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

a b s o r b e n t   (UV-1)  and  2 , 5 - d i - t e r t - o c t y l h y d r o q u i n o n e .  

L a y e r   7:  a  p r o t e c t i v e   l a y e r .  

T h i s   l a y e r   was  f o r m e d   u s i n g   e s s e n t i a l l y   a  g e l a t i n   and  a  

h a r d e n e r .  

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

a r e   g i v e n   in  T a b l e   IV.  (The  a p p l i c a t i o n  a m o u n t :   mg  pe r   1 0 0 c m 2 )  



On  t h e   b a s i s   of  t he   a b o v e   a r r a n g e m e n t   of  l a y e r s ,   t e n  

s a m p l e s   g i v e n   in  T a b l e   V  were   p r e p a r e d   by  a l t e r i n g   t h e   c y a n  

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

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



l a y e r   and  l a y e r   4  ( s e c o n d   i n t e r l a y e r ) ,   r e s p e c t i v e l y .  

The  t e n   s a m p l e s   p r e p a r e d   in  t h i s   m a n n e r   were   e v a l u a t e d   i n  

f o g g i n e s s   and  l a t e n t   image  s t a b i l i t y   in  t h e   same  m a n n e r   as  i n  

E x a m p l e   1.  The  r e s u l t s   a r e   l i s t e d   in  T a b l e   V I .  



In  E x a m p l e   2,  i t   is  e v i d e n t   f rom  T a b l e   VI  t h a t   o n l y   t h e  

s a m p l e s   (Nos .   12,   13,   14,  19  and  20)  a c c o r d i n g   to  t h e   p r e s e n t  

i n v e n t i o n   s a t i s f y   b o t h   t h e   c h a r a c t e r i s t i c s   of  f o g g i n e s s   a n d  

l a t e n t   image   s t a b i l i t y   as  in  E x a m p l e   1 .  



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

w h i c h   c o n t a i n s   on  a  s u p p o r t   a  compound   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   [I]  and  a  compound   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   [ I I ] :  

w h e r e i n   R1  r e p r e s e n t s   an  a l k y l ,   c y c l o a l k y l ,   a r y l ,   h e t e r o c y c l i c ,  

a l k o x y ,   a r y l o x y ,   a l k y l a m i n o   or  a r y l a m i n o   g r o u p ;   R2  r e p r e s e n t s  

h y d r o g e n   a t o m ,   h a l o g e n   a t o m ,   an  a l k y l   or  a l k o x y   g r o u p ;   R3 

r e p r e s e n t s   an  a l k y l ,   c y c l o a l k y l   or  a r y l   g r o u p ;   and  in  a d d i t i o n ,  

R2  and  R3  may  be  b o n d e d   t o g e t h e r   to  form  a  5-  or  6-  m e m b e r e d  

r i n g   c o n d e n s e d   to  t h e   p h e n o l i c   r i n g ;   and  Z  r e p r e s e n t s   h y d r o g e n  

a t o m ,   or  a  g r o u p   r e l e a s a b l e   by  the   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 a t i o n   p r o d u c t   of  an  o r g a n 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 ;   a n d  

w h e r e i n   R4  and  R5  a r e   r e s p e c t i v e l y   an  a l k y l   or  a r y l   g r o u p ,  



- C O O R ' ,   - O R ' ,   - N R ' ,   - N R ' R " ,   -CN,  -NHCOR' ,   -NHCONHR'  or  -CONHR' 

w h e r e i n   R'  and  R"  r e p r e s e n t   an  a l k y l   or  a r y l   g r o u p ,  

r e s p e c t i v e l y ;   and  R6  and  R7  a r e   r e s p e c t i v e l y   an  a l k y l   or  a r y l  

g r o u p   c o n t a i n i n g   a t   l e a s t   one  c a r b o x y   g r o u p   or  s u l f o n i c   a c i d  

g r o u p .  

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

a c c o r d i n g   to   c l a i m   1,  w h e r e i n   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  

F o r m u l a   [I]   i s   a  c o m p o u n d   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   [ I V ] :  

w h e r e i n   R10  r e p r e s e n t s   a  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 e ,   a  

a r y l s u l f o n a m i d e ,   an  a l k y l s u l f a m o y l ,   an  a r y l s u l f a m o y l ,   a n  

a l k y l o x y c a r b o n y l ,   an  a r y l o x y c a r b o n y l   or  an  a l k y l   g r o u p ;   R11  

r e p r e s e n t s   an  a l k y l   g r o u p ;   R12  r e p r e s e n t s   an  a l k y l  g r o u p ,   a n  

a l k y l s u l f o n a m i d e ,   an  a l k y l s u l f a m o y l ,   an  a l k o x y ,   a n  

a l k y l a m i n o s u l f o n a m i d e ,   an  a l k y l o x y c a r b o n y l   or  a n  

a r y l o x y c a r b o n y l   g r o u p ;   Z'  r e p r e s e n t s   a  h y d r o g e n   a tom  or  a  

h a l o g e n   a t o m ;   k  a n d  l   r e p r e s e n t   an  i n t e g e r   of  0  to   5 .  



3.  A  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 i a l   a c c o r d i n g   to   c l a i m   1 ,  

w h e r e i n   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   F o r m u l a   [ I I ]   i s   a  

c o m p o u n d   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   [ V ] :  

w h e r e i n   R"'   i s   h y d r o g e n   or  an  a l k y l   g r o u p ,   n  i s   an  i n t e g e r   o f  

f r o m   2  to  5,  and  M  r e p r e s e n t s   h y d r o g e n   or  a  m o n o v a l e n t   m e t a l  

a t o m .  

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

a c c o r d i n g   to  c l a i m   1,  w h e r e i n   s a i d   m a t e r i a l   f u r t h e r   c o m p r i s e s   a  

p i v a l o y l - a c e t o a m i d e   t y p e   y e l l o w   c o u p l e r .  

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

a c c o r d i n g   to  c l a i m   1,  w h e r e i n   s a i d   m a t e r i a l   f u r t h e r   c o m p r i s e s   a  

3 - a n i l i n o - 5 - 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 .  

6.  A  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 i a l   a c c o r d i n g   to  c l a i m   1 ,  

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

7.  A  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 i a l   a c c o r d i n g   to  c l a i m   1 ,  



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

o r d e r   on  t h e   s u p p o r t .  
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