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arylthio,  amino,  acyl,  acyloxy,  carbamoyl,  carbamoylamino, 
carbamoyloxy,  sulfamoyl,  sulfamoylamino,  alkoxycarbonyl, 
aryloxycarbonyl,  alkoxycarbonylamino,  aryloxyca- 
rbonylamino,  alkoxycarbonyloxy,  aryloxycarbonyloxy,  het- 
erocyclic  ring,  alkoxysulfonyl  or  aryloxysulfonyl  group;  or 
two  adjacent  groups  together  form  a  carbocyclic  ring  or  a 
heterocyclic  ring;  the  sum  of  the  carbon  atom  number  of  R1  to R8  is  at  least  8;  and  the  compound  of  formula  (I)  is  substanti- 
ally  insoluble  in  water  and  does  not  form  a  color  image  by 
coupling  reaction  with  an  oxidized  product  of  a  developing 
agent. 

UJ 

(M 
<  

©  A  silver  haiide  color  photographic  material  having  low 
color  stain  and  colorfog,  which  contains  at  least  one  substan- 
tially  colorless  compound  selected  from  the  group  consisting 
of  compounds  represented  by  formula  (I) 

and  alkaline  unstable  precursors  thereof,  bis,  tris  and  tetrakis 
compounds  derived  from  the  compound,  and  polymers  de- 

L?  rived  fromthe  compound;  wherein  R1  and  R2  each  represents 
a  hydrogen  atom,  a  halogen  atom,  a  substituted  or  un- 
substituted  alkyl,  acylamino,  alkoxy,  aryloxy,  alkylthio, 

q  arylthio,  sulfonyl/carbamoyl,  or  sulfamoyl  group;  or  R1  and 
,R2  together  form  a  carbocyclic  ring;  R3  represents  a  hydrogen 

{>J  atom  or  an  alkyl  group;  and  R4,  R5,  R6,  R7,  and  R8  each  repre- 
sents  a  hydrogen  atom,  a  halogen  atom,  a  hydroxyl  group,  a 

Q  cyano  group,  a  nitro  group,  or  a  substituted  or  unsubstituted 
alkyl,  acylamino,  sulfonamide  alkoxy,  aryloxy,  alkylthio. 
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FIELD  OF  THE  INVENTION 

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

g r a p h i c   m a t e r i a l s ,   and  more  p a r t i c u l a r l y   to   s i l v e r   h a i i d e  

c o l o r   p h o t o g r a p h i c   m a t e r i a l s   r e s i s t a n t   to   f o r m a t i o n   o f  

5  c o l o r   s t a i n   and   c o l o r   f o g .  

BACKGROUND  OF  THE  INVENTION 

A  p r o c e s s   of  f o r m i n g   c o l o r   i m a g e s   by  p r o c e s s i n g   a 

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

e x p o s u r e   w i t h   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   an  a r o m a t i c  

10  p r i m a r y   a m i n o   d e v e l o p i n g   a g e n t   is  w e l l   k n o w n .  

I t   is   a l s o   w e l l   known  t h a t   in  s u c h   a  c o l o r   i m a g e -  

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

o x i d i z e d   by  o x y g e n   in  t h e   a i r   and  t h e   o x i d a t i o n   p r o d u c t  

of  the   d e v e l o p i n g   a g e n t   f o r m s   c o l o r e d   fog   by  r e a c t i n g  

15  with  c o l o r   c o u p l e r s   at  t h e   u n e x p o s e d   p o r t i o n s   or  l i t t l e -  

e x p o s e d   p o r t i o n s   of  a  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  

to  form  d y e s .  

A l s o ,   i t   is  known  t h a t   in  an  o r d i n a r y   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   h a v i n g   two  or  more   s i l v e r  

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

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

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

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

d e v e l o p m e n t   d i f f u s e s   i n t o   o t h e r   c o l o r - s e n s i t i v e   e m u l s i o n  
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l a y e r ( s )   to   c a u s e   c o l o r   s t a i n   ( c o l o r   m i x i n g ;   oy  r e a c t i n g  

w i t h   c o u p l e r ( s )   . 

As  one  m e a n s   f o r   p r e v e n t i n g   t h e   f o r m a t i o n   of  s u c h  

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

5  p o s e d   to   u s e   h y d r o q u i n o n e   c o m p o u n d s .  

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

a l k y l h y d r o q u i n o n e s   d e s c r i b e d   in  U . S .   P a t e n t s   2 , 3 6 0 , 2 9 0 ,  

2 , 4 1 9 , 6 1 3 ,   2 , 4 0 3 , 7 2 1 , 3 , 9 6 0 , 5 7 0 ,   e t c . ,   t h e   m e t h o d s   o f  

u s i n g   m o n o - b r a n c h e d   a l k y l h y d r o q u i n o n e s   d e s c r i b e d   in  U . S .  

_0  P a t e n t   3 , 7 0 0 , 4 5 3 ,   J a p a n e s e   P a t e n t   A p p l i c a t i o n   (OPI)   N o s .  

1 0 6 , 3 2 9 / 7 4 ,   1 5 6 , 4 3 8 / 7 5   ( t h e   t e r m   " O P I "   as  u s e d   h e r e i n   m e a n s  

an  " u n e x a m i n e d   p u b l i s h e d   J a p a n e s e   p a t e n t   a p p l i c a t i o n " ) ,  

Wes t   German   P a t e n t   A p p l i c a t i o n   (OLS)  No.  2 , 1 4 9 , 7 8 9 ;   t h e  

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

L5  s c r i b e d   in  U .S .   P a t e n t s   2 , 7 3 8 , 6 5 9 ,   2 , 7 3 2 , 3 0 0 ,   3 , 2 4 3 , 2 9 4 ,  

3 , 7 0 0 , 4 5 3 ,   B r i t i s h   P a t e n t   No.  7 5 2 , 1 4 6 ,   J a p a n e s e   P a t e n t  

A p p l i c a t i o n   (OPI)   Nos .   1 5 6 , 4 3 8 / 7 5 ,   9 5 2 8 / 7 8 ,   2 9 , 6 3 7 / 7 9 ,  

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

m e t h o d s   of  u s i n g   a r y l h y d r o q u i n o n e s   d e s c r i b e d   in  U . S .  

20  P a t e n t   2 , 4 1 8 , 6 1 3 ,   e t c .  

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

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

t h e   f o r m a t i o n   of  c o l o r   f o g   and  c o l o r   s t a i n   to   some  e x t e n t ,  

b u t   t h e   e f f e c t   is   no t   so  r e m a r k a b l e   and  t h e r e   is   a  p r o b l e m  

25  in  t h e s e   m e t h o d s   t h a t   c o l o r e d   m a t e r i a l s   a r e   f o r m e d   a f t e r  

-  2  -  
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e x h i b i t i n g   t he   p r e v e n t i o n   e f f e c t .  

The  use   of  a  h y d r o q u i n o n e   n u c l e u s - s u b s t i t u t e d  

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

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

5  a l k y l   g r o u p ,   e t c . ,   i s   d e s c r i b e d "   in  U.S .   P a t e n t   4 , 1 9 8 , 2 3 9 .  

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

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

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

t h a t   c o l o r e d   m a t t e r   is   f o r m e d ,   t h e '   e f f e c t   of  t h e   c o m p o u n d  

10  is   r e d u c e d   d u r i n g   t h e   p r o d u c t i o n   and  s t o r a g e   of  t h 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 s ,   and  s i l v e r   h a i i d e '   ' 

e m u l s i o n s   a re   f o g g e d   by  t h e   a c t i o n   of  t h e   c o m p o u n d .  

A l s o ,   t he   u s e   of  h y d r o q u i n o n e s   s u b s t i t u t e d   by  a n  

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

15  g r o u p ,   e t c . ,   is  p r o p o s e d   by  U . S .   P a t e n t   4 , 1 9 8 , 2 3 9 .  

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

ing   t h e   f o r m a t i o n   of  c o l o r   s t a i n   to  some  e x t e n t   a n d  

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

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

20  q u i n o n e s   have   a  p r o b l e m   w i t h   r e s p e c t   to  s t o r a g e   s t a b i l i t y  

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

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

A l s o ,   t he   use   of  h y d r o q u i n o n e s   s u b s t i t u t e d   by  a n  

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

25  h a v i n g   a  s u l f o n i c   a c i d   g r o u p   i s   p r o p o s e d   in  U.S .   P a t e n t  

-  3  - 



2 . 7 0 1 , 1 9 7   b u t   t h e s e   c o m p o u n d s   n a v e   o i s a a v a n i a g e s   =>u«.h 

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

l a y e r s   c o n t a i n i n g   no  s u c h   c o m p o u n d   f r o m   t h e   p h o t o g r a p h i c  

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

5  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 ,   to   r e d u c e   t h e   f u n c t i o n   t h e r e o f  

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

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

as  to   c h a n g e   t h e   p h o t o g r a p h i c   p e r f o r m a n c e   of  o t h e r   p h o t o -  

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

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

A l s o ,   t h e   use   of  h y d r o q u i n o n e s   s u b s t i t u t e d   by  a  

s u l f o n a m i d o   g r o u p   is   d e s c r i b e d   in  J a p a n e s e   P a t e n t   A p p l i c a t i o n  

( O P I )   No.  2 0 2 , 4 6 5 / 8 4 ,   b u t   t h e   f u n c t i o n   of   p r e v e n t i n g   t h e  

f o r m a t i o n   of  c o l o r   s t a i n   i s   s t i l l   i n s u f f i c i e n t .  

5  A l s o ,   t h e   use   of  h y d r o q u i n o n e s   h a v i n g   an  e l e c t r o n  

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

a  c a r b a m o y l   g r o u p ,   has   b e e n   d e s c r i b e d   in  J a p a n e s e   P a t e n t  

A p p l i c a t i o n   (OPI)   No.  2 2 , 2 3 7 / 8 2 ,   b u t   in  t h e   c a s e   of  u s i n g  

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

20  i s   l i a b l e   to   be  o x i d i z e d   d u r i n g   t h e   p r o d u c t i o n   and  s t o r a g e  

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

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

of  t h e   o x i d i z e d   c o m p o u n d   is   s e v e r e .  

F u r t h e r m o r e ,   t h e   u s e   of  o t h e r   h y d r o q u i n o n e s  

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

-  H  -  
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p r e s e n t   i n v e n t i o n   is  d e s c r i b e d   in  U .S .   P a t e n t s   3 , 9 3 0 , 8 6 6 ,  

4 , 2 7 7 , 5 5 8 ,   J a p a n e s e   P a t e n t   P u b l i c a t i o n   No.  7 5 7 8 / 8 0 ,   e t c .  

T h e r e   a r e   no  e x p l i c i t   p r a c t i c a l "   d e s c r i p t i o n   a b o u t   t h e  

c o m p o u n d s   f o r   use   in  t h i s   i n v e n t i o n   in  U . S .   P a t e n t  

5  3 , 9 3 0 , 8 6 6 .   U .S .   p a t e n t   4 , 2 7 7 , 5 5 8   t e a c h e s   t h e   use   o f  

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

t h i s   i n v e n t i o n   as  s e t   f o r t h   h e r e i n   below  is   Used  in  s u c h   a  

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

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

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

U .S .   p a t e n t .  

J a p a n e s e   P a t e n t   P u b l i c a t i o n   No.  7 5 7 8 / 8 0   r e l a t e s  

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

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

15  f o r m s   a  c o l o r   image   by  .  c o u p l i n g   r e a c t i o n   upon   d e v e l o p -  

ing  p r o c e s s .   Such  a  p r o p e r t y   is  n o t   a d m i t t e d   f o r   p r e v e n t i n g  

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

SUMMARY  OF  THE  INVENTION 

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

a  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   h a v i n g  

low  c o l o r   s t a i n   and  c o l o r   f o g .  

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

a  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  

25  a  c o l o r   s t a i n   p r e v e n t i n g   a g e n t   w h i c h   is  r e s i s t a n t   t o  

-  5  -  



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

of  t h e   l i g h t - s e n s i t i v e   m a t e r i a l .  

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

c o l o r   p h o t o g r p a 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   e x c e l l e n t   i n  

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

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

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

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

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

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

c o l o r   p h o t o g r p a 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   t h i n n e r  

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

I t   has   now  b e e n   d i s c o v e r e d   t h a t   t h e   a b o v e -  

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

L5  i n c o r p o r a t i n g   at   l e a s t   one   s u b s t a n t i a l l y   c o l o r l e s s   c o m -  

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

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

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

20  t h e r e o f ,   in  a  s i l v e r   h a i i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l ;  

UH 
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1  2 w h e r e i n   R  and  R  e a c h   r e p r e s e n t s   a  h y d r o g e n   a t o m ,   a  

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

a c y l a m i n o ,   a l k o x y ,   a r y l o x y ,   a l k y l t h i o ,   a r y l t h i o ,  

s u l f o n y l ,   c a r b a m o y l   or  s u l f a m o y l   g r o u p ;   or   R  and  R 

5  t o g e t h e r   f o r m   a  c a r b o c y c l i c   r i n g ;   RJ  r e p r e s e n t s   a  h y d r o g e n  

a tom  or  an  a l k y l   g r o u p ;   and  R4  
,  R5,  R6,  R7,  and  R8  e a c h  

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

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

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

10  a r y l o x y ,   a l k y l t h i o ,   a r y l t h i o ,   a m i n o ,   a c y l   ,  a c y l o x y ,  

c a r b a m o y l ,   c a r b a m o y l a m i n o ,   c a r b a m o y l o x y   ,  s u l f a m o y l ,  

s u l f   a m o y l a m i n o   ,  a l k 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 c o x y -  

c a r b o n y l a m i n o ,   a r y l o x y c a r b o n y l a m i n o ,   a l c o x y c a r b o n y l o x y   , 

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

15  a r y l o x y s u l f   o n y l   g r o u p ;   t h e   a d j a c e n t   g r o u p s   d e s c r i b e d  

a b o v e   may  t o g e t h e r   f o r m   a  c a r b o c y c l i c   r i n g   or  h e t e r o -  

c y c l i c   r i n g ;   t h e   sum  of  t o t a l   c a r b o n   a t o m s   of   R1  to  R8  i s  

at  l e a s t   8;  and  t h e   c o m p o u n d   of  f o r m u l a   ( I )   is  s u b s t a n t i a l l y  

i n s o l u b l e   in  w a t e r ,   and  t h e   compound   d o e s   n o t   f o rm  a n  

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

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

DETAILED  DESCRIPTION  OF  THE  INVENTION 

T h e n ,   t h e   i n v e n t i o n   is  e x p l a i n e d   b e l o w   in  d e t a i l .  

1  2 Now,  R  and  R  in  f o r m u l a   ( I )   d e s c r i b e d   a b o v e  

25  e a c h   r e p r e s e n t s   a  h y d r o g e n   a tom,   a  h a l g e o n   a tom  ( e . g . ,  
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c h l o r i n e   a t o m ,   b r o m i n e   a t o m ,   r i u o r m e   a t o m ,   e t c . j ,   a  

s u b s t i t u t e d   or  u n s u b s t   i t u t e d   a l k y l   g r o u p   ( h a v i n g   f r o m  

1  to  60  c a r b o n   a t o m s ,   e . g . ,   a  m e t h y l   g r o u p ,   a  t - b u t y l  

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

5  h e x a d e c y l   g r o u p ,   a  3 - d e c a n a m i d o p r o p y l   g r o u p ,   e t c . ) ,   a  

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

f rom  2  to  60  c a r b o n   a t o m s ,   e . g . ,   an  a c e t y l a m i n o   g r o u p ,  

an  n - b u t a n a m i d o   g r o u p ,   a  2 - h e x y l d e c a n a m i d o   g r o u p ,   a  2 - ( 2 ' ,  

4  '  - d i - t - a m y l p h e n o x y ) b u t a n a m i d o   g r o u p ,   a  b e n z o y l a m i n o  

0  g r o u p ,   e t c . ) ,   a  s u b s t i t u t e d   or  u n s u b s t i t u t e d   a l k o x y  

g r o u p   ( h a v i n g   f r o m   1  to   60  c a r b o n   a t o m s ,   e . g . ,   a  m e t h o x y  

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

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

s u b s t i t u t e d   a r y l o x y   g r o u p   ( h a v i n g   f rom  6  to   60  c a r b o n  

L5  a t o m s ,   e . g . ,   a  p h e n o x y   g r o u p ,   a  4 - t - o c t y l p h e n o x y   g r o u p ,  

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

( h a v i n g   f rom  1  t o   60  c a r b o n   a t o m s ,   e . g . ,   a  b u t y l t h i o  

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

s u b s t i t u t e d   a r y l t h i o   g r o u p   ( h a v i n g   f r o m   6  to   60  c a r b o n  

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

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

s u l f o n y l   g r o u p   ( h a v i n g   f r o m   1  to  60  c a r b o n   a t o m s ,   e . g . ,  

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

d o d e c y l b e n z e n e s u l f o n y l   g roup,   e t c . ) >   a  s u b s t i t u t e d   or  u n s u b s t i t u t e d  

25  c a r b a m o y l   g r o u p   ( e . g . ,   a  c a r b a m o y l   g r o u p ,   a  p h e n y l  
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c a r b a m o y l   g r o u p ,   a  d e c y l c a r b a m o y l   g r o u p ,   e t c . ) .   or  a  

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

a  s u l f a m o y l   g r o u p ,   a  p h e n y l s u l f   amoyl   g r o u p ,   an  b c t a d e c y l  

s u l f a m o y l   g r o u p ,   e t c . ) .   The  g r o u p s   shown  by  R1'  and  R2 

5  may  t o g e t h e r   f o r m   a  c a r b o n   r i n g ' .  

3 R  in  f o r m u l a   ( I )   r e p r e s e n t s   a  h y d r o g e n   a tom  o r  

an  a l k y l   g r o u p   ( h a v i n g   1  to  20  c a r b o n   a t o m s ,   e . g . ,   a"  

m e t h y l   g r o u p ,   an  e t h y l   g r o u p ,   e t c . ) .  

R4,  R5,  R6,  R7,  and  R8  in  f o r m u l a   ( I )   e a c h  

10  r e p r e s e n t s   a  h y d r o g e n   a t o m ,   a  h a l o g e n   atom  ( e . g . ,   c h l o r i n e  

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

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

u n s u b s t i t u t e d   a l k y l   g r o u p   ( h a v i n g   1  to   60  c a r b o n   a t o m s ,  

e . g . ,   a  c y c l o h e x y l   g r o u p ,   a  d o d e c y l   g r o u p ,   an  o c t a d e V y l  

15  g r o u p ,   a  3-  ( N , N - d i h e x y l c a r b a m o y l ) p r o p y l   g r o u p ,   e t c . ) ,   a  

s u b s t i t u t e d   or   u n s u b s t i t u t e d   a c y l a m i n o   g r o u p   ( h a v i n g   2 

to  60  c a r b o n   a t o m s ,   e . g . ,   an  o c t a n d y l a m i n o   g r o u p ,   a  2 -  

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

a m i d e   g r o u p ,   e t c . ) ,   a  s u b s t i t u t e d   or  u n s u b s t i t u t e d  

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

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

or  u n s u b s t i t u t e d   a l k o x y   g r o u p   ( h a v i n g   f rom  1  to   60  c a r b o n  

a t o m s ,   e . g . ,   a  m e t h o x y   g r o u p ,   an  n - b u t o x y   g r o u p ,   a  

h e x a d e c y l o x y   g r o u p ,   a  2 - m e t h o x y e t h o x y   g r o u p ,   e t c . ) ,   a  

25  s u b s t i t u t e d   or  u n s u b s t i t u t e d   a r y l o x y   g r o u p   ( h a v i n g   f r o m   6 
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t o   60  c a r b o n   a t o m s ,   e . g . ,   a  p n e n o x y   g r o u p ,   a  4 - t - o c t y i -  

p h e n o x y   g r o u p ,   e t c . ) ,   a  s u b s t i t u t e d   or   u n s u b s t i t u t e d  

a l k y l t h i o   g r o u p   ( h a v i n g   f r o m   1  to   60  c a r b o n   a t o m s ,   e . g . ,   a  

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

5  a r y l t h i o   g r o u p   ( h a v i n g   f r o m   6  to   60  c a r b o n   a t o m s ,   e . g . ,  

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

a m i n o   g r o u p   ( h a v i n g   f rom  0  to   60  c a r b o n   a t o m s ,   e . g . ,  

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

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

0  a c y l   g r o u p   ( h a v i n g   f rom  2  to   60  c a r b o n   a t o m s ,   e . g . ,  

an  a c e t y l   g r o u p ,   a  b e n z o y l   g r o u p ,   a  l a u r o y l   g r o u p ) ,   a  

s u b s t i t u t e d   or  u n s u b s t i t u t e d   a c y l o x y g r o u p   ( h a v i n g   f r o m   2 

to   60  c a r b o n   a t o m s ,   e . g . ,   an  a c e t y l o x y   g r o u p ,   a  

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

L5  u n s u b s t i t u t e d   c a r b a m o y l   g r o u p   ( h a v i n g   f r o m   1  to   60  c a r b o n  

a t o m s ,   e . g . ,   an  N . N - d i c y c l o h e x y l c a r b a m o y l   g r o u p ,   an  N , N -  

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

s u b s t i t u t e d   c a r b a m o y l a m i n o   g r o u p   ( h a v i n g   f r o m   1  to  60  

c a r b o n   a t o m s ,   e . g . ,   an  N'  - d o d e c y l c a r b a m o y l a m i n o   g r o u p ,   e t c . ) ,  

20  a  s u b s t i t u t e d   or  u n s u b s t i t u t e d   carbamoyloxy  group  (having  from  1  to  60 

carbon  atoms,   e . g . ,   an  N - o c t a d e c y l c a r b a m o y l o x y   g r o u p ) ,   a  s u b s t i t u t e d   o r  

u n s u b s t i t u t e d   s u l f a m o y l   g r o u p   ( h a v i n g   f r o m   0  to   60  c a r b o n  

a t o m s ,   e . g . ,   an  N , N - d i b u t y l s u l f   amoy l   g r o u p ,   e t c . ) ,   a  

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

25  ( h a v i n g   f r o m   0  to   60  c a r b o n   a t o m s ,   e . g . ,   an  N ' . N ' -  
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i 

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

u n s u b s t i t u t e d   a l k o x y c a r b o n y l   g r o u p   ( h a v i n g   f r o m   2  t o  

60  c a r b o n   a t o m s ,   e . g . ,   a  m e t h o x y c a r b o n y l   g r o u p ,   a  

b u t o x y c a r b o n y l   g r o u p ,   e t c . ) ,   a  s u b s t i t u t e d   or  u n -  

5  s u b s t i t u t e d   a r y l o x y c a r b o n y l   g r o u p   ( h a v i n g   7  to   60  c a r b o n  

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

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

2  to  60  c a r b o n   a t o m s ,   e . g . ,   a  m e t h o x y   c a r b o n y l a m i n o  

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

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

7  to  60  c a r b o n   a t o m s ,   e . g . ,   a  p h e n o x y c a r b o n y l a m i n o   g r o u p ) ,  

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

( h a v i n g   f r o m   2  to  60  c a r b o n   a t o m s ,   e . g . ,   b u t o x y c a r b o n y l o x y  

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

15  r i n g   ( h a v i n g   f rom  1  to   60  c a r b o n   a t o m s ,   e . g . ,   o c t a -   : 

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

a r y l o x y c a r b o n y l o x y   g r o u p   ( h a v i n g   f rom  7  t o   60  c a r b o n  

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

u n s u b s t i t u t e d   a l k o x y s u l f   ony l   g r o u p   ( h a v i n g   1  to   60  c a r b o n  

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

g r o u p ,   e t c . ) ,   or  a  s u b s t i t u t e d   or  u n s u b s t i t u t e d   a r y l o x y -  

s u l f o n y l   g r o u p   ( h a v i n g   f rom  6  to  60  c a r b o n   a t o m s ,   e . g . ,  

a  p h e n o x y s u l f   ony l   g r o u p ,   e t c . ) .   A l s o ,   t h e   a d j a c e n t   t w o  

g r o u p s   d e s c r i b e d   a b o v e   may  form  a  c a r b o n   r i n g   or  a  

25  h e t e r o c y c l i c   r i n g .   The  c a r b o n   n u m b e r s   shown  in  p a r e n t h e s e s  
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a r e   p r e f e r a b l e   c a r b o n   n u m b e r s ,   ine   sum  or  t n e   c a i o o n   a t o m s  

of   R1  to   R8  is   a t .   l e a s t   8 .  

The  compound   r e p r e s e n t e d   by  f o r m u l a   ( I )   may  f o r m  

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

5  In  f o r m u l a   ( I ) ,   R1  and  R2  a r e   p r e f e r a b l y   a  h y d r o g e n  

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

and  an  a l k y l t h i o   g r o u p ,   m o r e   p r e f e r a b l y   a  h y d r o g e n   a t o m ,  

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

a r e   a  h y d r o g e n   a t o m .  

0  In  f o r m u l a   ( I )   d e s c r i b e d   a b o v e ,   i t   i s   p r e f e r r e d  

t h a t   R3  is  a  h y d r o g e n   a t o m .  
4  5  6  7 

In  f o r m u l a   ( I ) ,   i t   i s   p r e f e r r e d   t h a t   R  ,  R  ,  R  ,  R 

and  R8  a r e   a  h y d r o g e n   a t o m ,   an  a l k y l   g r o u p ,   an  a c y l a m i n o  

g r o u p ,   a  s u l f   o n a m i d o   g r o u p ,   an  a l k o x y   g r o u p ,   an  a c y l o x y  

L5  g r o u p ,   a  c a r b a m o y l   g r o u p ,   a  s u l f a m o y l   g r o u p ,   an  a l k o x y c a r b o n y l  

g r o u p ,   or  an  a l k o x y s u l f   o n y l   g r o u p .   In  p a r t i c u l a r ,   in  t h e  

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

a  c a r b a m o y l   g r o u p ,   and  an  a l k o x y c a r b o n y l   g r o u p   is  m o s t  

p r e f e r r e d   . 

20  In  f o r m u l a   ( I )   t h e   t o t a l   c a r b o n   n u m b e r   of  R1  t o  

R8  is   p r e f e r a b l y   at   l e a s t   15,   and  more  p r e f e r a b l y   at   l e a s t  

2 5 .  

M o r e o v e r ,   R1  to   R  in  f o r m u l a   ( I )   d e s c r i b e d   a b o v e  

may  h a v e   a  s u b s t i t u e n t .   As  s u c h   a  s u D s t i t u e n t   t n e r e   a r e  

25  c o n v e n t i o n a l   o r g a n i c   g r o u p s   ( e . g . ,   an  a c y l a m i n o   g r o u p ,  

an  a l k o x y   g r o u p ,   an  a r y l o x y   g r o u p ,   an  a r y l t h i o   g r o u p ,   a  

-  12  - 
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s u l f o n y l   g r o u p ,   an  a c y l   g r o u p ,   a  c a r b a m o y l   g r o u p ,   a  s u l -  

f a m o y l   g r o u p ,   e t c . ) ,   h a l o g e n   a toms   ,  h y d r o x y l   g r o u p s ,   e t c . ,  

bu t   i t   i s   e x c l u d e d   t h a t   t h e   s . u b . s t i t u e n t .   i s   a  s u l f o   or  a  

c a r b o x y l   g r o u p   or  an  a l k a l i   m e t a l - s u b s t i t u t e d   g r o u p   t h e r e o f .  

5  The  c o m p o u n d   r e p r e s e n t e d   .by  . f o r m u l a . . . ( I )   i s   s u b s t a n t i a l l y  

w a t e r   i n s o l u b l e .   This,,  means   t h a t   t h e   c o m p o u n d   d o e s   no t   h a v e  

s u l f o   or  c a r b o x y l   g r o u p s   or  a l k a l i   m e t a l   s u b s   t i t u t e d .   g r o u p s  

t h e r e o f .   I f   s u c h   a  g r o u p   is  i n t r o d u c e d   in   t h e   c o m p o u n d   o f  

,  t h i s   i n v e n t i o n ,   t he   c o m p o u n d   of  t h i s   i n v e n t i o n   b e c o m e s   s o l u b l e  

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

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

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

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

. g r , a p h i c   l a y e r s   due  to  d i f f u s i o n   of  t he   c o m p o u n d   t h e r e i n .  

15  S i n c e   i t   is  t h e   p u r p o s e   of  t h i s ,   i n v e n t i o n   t o   .use.  t h e  

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

p r e v e n t i n g   a g e n t   f 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 s ,  

i t   i s .   an  o b s t r u c t i o n   to   good  c o l o r   r e p r o d u c t i o n   o„f 

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 s   and  a g a i n s t   s u c h  

20  p u r p o s e   t h a t   t h e   c o m p o u n d   i t s e l f   has   a  c o l o r   or  f o r m s  

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

f i r s t l y ,   t h e   compound   of  t h i s   i n v e n t i o n   i s   s u b s - t a n t   i a L l y  

c o l o r l e s s . .   The  t e r m   " s u b s t a n t i a l l y   .  c o l o r l e s s "   m e a n s  

t h a t   t h e   c o m p o u n d   d o e s   no t   have   an.  a b s o r p t i o n   of  m o r e  

25  t h a n   5 , 0 0 0   in  m o l a r   e x t i n c t i o n   c o e f f i c i e n t   in  t h e   v i s i b l e  

-  13  -  
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w a v e l e n g t h   r e g i o n   of  f r o m   400  n . m .   to   700  n . m .   A l s o ,  

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

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

a c y l a c e t a n i l i d e   r e s i d u e ,   a  5 - p y r a z o l o n e   r e s i d u e ,   1 -  

5  n a p h t h o l   r e s i d u e ,   e t c . )   w h i c h   i s   known  to   f o r m   c o l o r  

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

pound   d o e s   no t   f o r m   c o l o r   i m a g e s   by  t he   c o u p l i n g   r e a c t i o n  

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

LO  The  a l k a l i   u n s t a b l e   p r e c u r s o r   f o r   t h e   c o m p o u n d  

of  t h i s   i n v e n t i o n   r e p r e s e n t e d   by  f o r m u l a   ( I )   d e s c r i b e d  

a b o v e   is   a  compound   h a v i n g   a t   t h e   h y d r o x y l   g r o u p   of  t h e  

1 - p o s i t i o n   and  t h e   4 - p o s i t i o n   of  t h e   h y d r o q u i n o n e   s k e l e t o n  

of  t he   compound   of  f o r m u l a   ( I )   a  p r o t e c t i v e   g r o u p   w h i c h  

15  can  be  c l e a v e d   u n d e r   an  a l k a l i n e   c o n d i t i o n s .  

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

a c y l   g r o u p   ( e . g . ,   an  a c e t y l   g r o u p ,   a  c h l o r o a c e t y l   g r o u p ,  

a  b e n z o y l   g r o u p ,   an  e t h o x y c a r b o n y l   g r o u p ,   e t c . )   and  a  B-  

r e l e a s a b l e   g r o u p   ( e . g . ,   a  2 - c y a n o e t h y l   g r o u p ,   a  2 -  

20  m e t h a n e s u l f o n y l e t h y l   g r o u p ,   a  2 - t o l u e n e s u l f   o n y l e t h y l  

g r o u p ,   e t c . ) .  

The  compound   of  t h i s   i n v e n t i o n   is  p r e f e r a b l y  

i n c o r p o r a t e d   in  a t   l e a s t   one  of  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 s   ( b l u e - s e n s i t i v e   l a y e r ,   g r e e n - s e n s i t i v e   l a y e r ,   a n d  

25  r e d - s e n s i t i v e   l a y e r ) ,   a d j a c e n t   l a y e r s   t h e r e t o   ( e . g . ,   a n  

-  14  -  
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i n t e r l a y e r   a d j a c e n t   to  e m u l s i o n   l a y e r s   h a v i n g   a  d i f f e r e n t  

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

e m u l s i o n   l a y e r s   h a v i n g   t h e   same  c o l o r   s e n s i t i v i t y ,   e t c . ) .  

a  p r o t e c t i v e   l a y e r ,   an  a n t i h a l a t i o n   l a y e r ,   e t c . ,   b u t  

5  i t   i s   p r e f e r r e d   t h a t   t h e   c o m p o u n d   ' e x i s t s   in  t h e   i n t e r l a y e r  

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

c o l o r   s e n s i t i v i t y .  

When  t h e   compound   e x i s t s   in  an  i n t e r l a y e r ,   an  a n t i -  

h a l a t i o n   l a y e r ,   or  a  p r o t e c t i v e   l a y e r ,   t h e   c o n t e n t   o f  

-  7  -2  2 
10  t h e   c o m p o u n d   is   g e n e r a l l y   f rom  1  x  10  to   1  x  10  mol /m  , 

p r e f e r a b l y   f ronv   1.  x'  10"  ..  t -o ,3 ,   xlO  m o l / m   ,  and  m o r e  

p r e f e r a b l y   f r o m   1  x"  10"5  to  1  x l b T 3 " m a l / m 2   .  When  t h e  

c o m p o u n d   e x i s t s   in  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 ,   t h e  

c o n t e n t   t h e r e o f   is  g e n e r a l l y   f r o n r - U x   10~4  to  1  m o l ,  

15  p r e f e r a b l y   f rom  3  x  10~4  to  3  x  1 0 _ 1 m o l ,   and  m o r e  

-  3  -  1 
p r e f e r a b l y   f rom  1  x  10  to  1  x  10  mol  p e r   mol  of  s i l v e r  

-,-t-  r  • 
t  ;  -  \  '  '""*' 

h a i i d e   c o n t a i n e d   in  t h a . - e m u i - s i ? o n   l a y e r .  
-  @  ♦v--'* 

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

.1  -•  @-- 
20  t h e   c o m p o u n d   of  t h i s   i n v e n t i o n   is'  ' n o t   l i m i t e d   to  t h e s e  

c o m p o u n d s   . 
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The  c o m p o u n d s   of  t h i s   i n v e n t i o n   snown  Dy  x o r m u i a  

(1)  d e s c r i b e d   a b o v e   can  be  o b t a i n e d   by  t h e   a m i d a t i o n  

r e a c t i o n   of  2  ,  5 - d i h y d r o x y a n i l   i n e s   and  a r y l c a r b o x y l i c   a c i d  

c h l o r i d e s   a c c o r d i n g   to   S y n t h e s i s   E x a m p l e   1  d e s c r i b e d   b e l o w ,  

5  and  f u r t h e r   c an   be  o b t a i n e d   by  t h e   s y n t h e s i s   r o u t e   w h e r e i n  

t h e   a m i d a t i o n   r e a c t i o n   is   p e r f o r m e d   in  t h e   f o r m   of  i n t r o d u c -  

ing   a  p r o t e c t i v e   g r o u p   s u c h   as  an  a l k y l   g r o u p ,   a  b e n z y l  

g r o u p ,   e t c .   t o   t h e   h y d r o x y l   g r o u p   of  t h e   2  ,  5 - d i h y d r o x y -  

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

0  in  S y n t h e s i s   E x a m p l e s   2  and  3  d e s c r i b e d   b e l o w .  

M o n o m e r s   u s e d   as  s t a r t i n g   m a t e r i a l s   f o r   o b t a i n i n g  

p o l y m 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   may  be  o b t a i n e d  

a c c o r d i n g   on  t h e   m e t h o d   d i s c l o s e d   in  S y n t h e s i s   E x a m p l e   5 

shown  h e r e i n b e l o w   or  t h e   m e t h o d   d i s c l o s e d   in  M a k r o m o l   . 

L5  C h e m . .   V o l .   1 7 5 ,   pp .   3 1 3 3 - 3 1 4 6   ( 1 9 7 4 ) .  

S y n t h e s i s   E x a m p l e   1 

( S y n t h e s i s   of  C o m p o u n d   ( 1 ) )  

In  80  ml  of  p y r i d i n e   w e r e   d i s s o l v e d   8 . 1   g  of  a m i n o -  

h y d r o q u i n o n e   h y d r o c h l o r i d e   p r e p a r e d   f rom  n i t r o h y d r o q u i n o n e  

20  by  t h e   H e n r i c h ' s   m e t h o d   d e s c r i b e d   in  Ber   .  ,  54  2509  ( 1 9 2 1 )  

and  7  ml  of  t r   i e t h y l a m i n e   u n d e r   n i t r o g e n   s t r e a m   and  30  m l  

of  an  a c e t o n i t r i l e   s o l u t i o n   of  1 6 . 2   g  of  4 - d o d e c y l o x y b e n z o y l  

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

A f t e r   s t i r r i n g   t h e   m i x t u r e   f o r   30  m i n u t e s   a t   room  t e m p e r a -  

25  t u r e ,   t h e   r e a c t i o n   m i x t u r e   was  g r a d u a l l y   p o u r e d   i n t o   500  ml  
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of  i c e - w a t e r   c o n t a i n i n g   100  ml  of  c o n c e n t r a t e d   h y d r o c h l o r i c  

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

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

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

5  to   p r o v i d e   15  g  of  c o l o r l e s s   c r y s t a l s   of  t h e   d e s i r e d   p r o -  

d u c t .  

E l e m e n t a l   A n a l y s i s   f o r   C 2 5 H 3 5 N 0 4 :  

C  H  N 

C a l c u l a t e d   72 .61%  8 .53%  3 . 3 9 %  

10  Found   72 .53%  8 .29%  3 . 2 2 %  

S y n t h e s i s   E x a m p l e   2 - 1  

( S y n t h e s i s   of  4 - ( 2 - h e x y l d e c a n a m i d o ) b e n z o i c   a c i d j  

In  a  m i x t u r e   of  40  ml  of  p y r i d i n e   and  300  ml  o f  

a c e t o n i t r i l e   was  d i s s o l v e d   8 2 . 5   g  of  4 - a m i n o b e n z o i c   a c i d  

15  e t h y l   e s t e r   and  t h e n   1 3 7 . 5   g  of  2 - h e x y l d e c a n o y l   c h l o r i d e   w a s  

a d d e d   d r o p w i s e   to  t h e   s o l u t i o n   t h u s   f o r m e d   a t   room  t e m p e r a -  

t u r e   o v e r   a  p e r i o d   of  a b o u t   30  m i n u t e s .   T h e r e a f t e r ,   a f t e r  

k e e p i n g   t h e   m i x t u r e   a t   50°C  f o r   2  h o u r s ,   t h e   r e a c t i o n  

m i x t u r e   was  a l l o w e d   to   c o o l   and  e x t r a c t e d   w i t h   a  m i x t u r e  

20  of  e t h y l   a c e t a t e   and  an  a q u e o u s   h y d r o c h l o r i c   a c i d   s o l u t i o n .  

The  e x t r a c t   t h u s   o b t a i n e d   was  d r i e d   by  m a g n e s i u m   s u l f a t e  

and  c o n c e n t r a t e d   to  p r o v i d e   188  g  of  o i l y   4-  ( 2 - h e x y l d e c a n -  

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

The  o i l y   p r o d u c t   o b t a i n e d   was  d i s s o l v e d   in  600  m l  

25  of  e t h a n o l   and  a f t e r   a d d i n g   t h e r e t o   70  ml  of  an  a q u e o u s  
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s o l u t i o n   of  35  g  of  p o t a s s i u m   n y a r o x i u e ,   m e   m u m i e   « «  

r e f l u x e d   f o r   a b o u t   2  h o u r s .   A f t e r   a l l o w i n g   t h e   r e a c t i o n  

m i x t u r e   to   c o o l ,   t h e   m i x t u r e   was  g r a d u a l l y   a d d e d   d r o p w i s e  

to  500  ml  of   i c e - w a t e r   c o n t a i n i n g   100  ml  of  c o n c e n t r a t e d  

5  h y d r o c h l o r i c   a c i d ,   and  t h e   c r y s t a l s   t h u s   d e p o s i t e d   w e r e  

c o l l e c t e d   by  f i l t r a t i o n   and  r e c r y s t a l l   i z e d   f r o m   a c e t o n i t r i l e  

to   p r o v i d e   156  g  of  t h e   c r y s t a l s   of  t h e   d e s i r e d   c o m p o u n d .  

M e l t i n g   p o i n t :   162  to   1 6 3 ° C  

S y n t h e s i s   E x a m p l e   2 - 2  

0  [ S y n t h e s i s   of  C o m p o u n d   ( 2 ) 3  

In  a  m i x t u r e   of  12  ml  of  p y r i d i n e   and  50  ml  o f  

a c e t o n i t r i l e   was  d i s s o l v e d   2 3 . 0   g  of  2  ,  5 - d i m e t h o x y a n i l i n e  

and  t h e n   5 7 . 3   g  of  t h e   a c i d   c h l o r i d e   d e r i v e d   f r o m   t h e  

c a r b o x y l l c   a c i d   o b t a i n e d   in  S y n t h e s i s   E x a m p l e   2 -1   d e s c r i b e d  

5  a b o v e ,   b e i n g   g r a d u a l l y   a d d e d   d r o p w i s e   to   t h e   s o l u t i o n .  

A f t e r   s t i r r i n g   t h e   m i x t u r e   f o r   30  m i n u t e s ,   t h e   r e a c t i o n  

m i x t u r e   was  e x t r a c t e d   w i t h   a  m i x t u r e   of  e t h y l   a c e t a t e   a n d  

an  a q u e o u s   h y d r o c h l o r i c   a c i d   s o l u t i o n   and  t h e   e x t r a c t  

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

20  p r o v i d e   71  g  of  o i l y   2-{  4-  ( 2 - h e x y l d e c a n a m i d o ) b e n z y l a m i d o }   - 

1 , 4 - d i m e t h o x y b e n z e n e   ( t h e   o i l y   p r o d u c t   was  s o l i d i f i e d   b y  

s t a n d i n g   f o r   s e v e r a l   d a y s ) .  

T h e n ,   5 1 . 1   g  of  t h e   o i l y   p r o d u c t   t h u s   o b t a i n e d   w a s  

d i s s o l v e d   in  500  ml  of  d i c h l o r o e t h a n e   ,  and  w h i l e   s t i r r i n g  

25  t h e   s o l u t i o n   a t   room  t e m p e r a t u r e ,   20  ml  of  b o r o n   t r i b r o m i d e  
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was  g r a d u a l l y   a d d e d   d r o p w i s e   to  t h e   s o l u t i o n .   A f t e r  

a l l o w i n g   t h e   m i x t u r e   to   s t a n d   f o r   30  m i n u t e s   at   5 0 ° C ,  

t he   r e a c t i o n   m i x t u r e   t h u s   o b t a i n e d   was  a l l o w e d   to  c o o l ,  

p o u r e d   i n t o   i c e - w a t e r ,   and  e x t r a c t e d   w i t h   e t h y l   a c e t a t e .  

5  The  e x t r a c t   was  d r i e d   and  c o n c e n t r a t e d .   The  c r u d e   c r y s t a l s  

t h u s   f o r m e d   we re   r e c r y s t a l l   i z e d   f rom  a  m i x e d   s o l v e n t  

of  e t h y l   a c e t a t e   and  h e x a n e   to  p r o v i d e   42  g  of  t h e   c o l o r l e s s  

c r y l s t a l s   of  d e s i r e d   Compound  ( 2 ) .   M e l t i n g   p o i n t :   164  t o  

1 6 5 ° C .  

10  E l e m e n t a l   A n a l y s i s   f o r   C 2 p H 4 2 N 2 ° 4 :  

C  H  N 

C a l c u l a t e d   72.17%  8.77%  5 . 8 0 %  

Found  72 .12%  8.59%  5 . 7 3 %  

S y n t h e s i s   E x a m p l e   3 

15  ( S y n t h e s i s   of  Compound   ( 2 7 ) 3  

In  100  ml  of  c h l o r o f o r m   was  d i s p e r s e d   7 .2   g  o f  

Compound  (2)  o b t a i n e d   in  S y n t h e s i s   E x a m p l e   2  and  t h e n  

1 .2   ml  of  s u l f u r y l   c h l o r i d e   was  a d d e d   to  t h e   d i s p e r s i o n  

w i t h   s t i r r i n g   at   room  t e m p e r a t u r e .   A f t e r   s t i r r i n g   t h e  

20  m i x t u r e   f o r   30  m i n u t e s ,   t h e   r e a c t i o n   m i x t u r e   was  f i l t e r e d  

and  t h e   c r u d e   c r y s t a l s   t h u s   o b t a i n e d   we re   r e c r y s t a l l   i z e d  

f rom  a  m i x t u r e   s o l v e n t   of  h e x a n e   and  e t h y l   a c e t a t e   t o  

p r o v i d e   6 .5  g  of  t h e   c o l o r l e s s   c r y s t a l s   of  d e s i r e d   C o m -  

pound   ( 2 7 ) .   M e l t i n g   p o i n t :   195  to  1 9 6 ° C .  
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E l e m e n t a l   A n a l y s i s   f o r   C2gH4  1C1N204  : 

C  _H  N 

C a l c u l a t e d   67 .36%  7 . 9 9 %   5 . 4 2 %  

P o u n d   67 .45%  7 .83%  5 . 2 4 %  

5  S y n t h e s i s   E x a m p l e   4 

( S y n t h e s i s   of  C o m p o u n d   ( 4 0 ) )  

To  200  ml  of  a c e t o n i t r i l e   w e r e   a d d e d   1 4 . 8   g  of  p h t h a l i c  

a n h y d r i d e   and  2 4 . 2   g  of  di   ( 2 - e t h y l h e x y l   )  a m i n e   and  t h e  

m i x t u r e   was  r e f l u x e d   f o r   2  h o u r s   and  t h e n   c o n c e n t r a t e d   t o  

0  p r o v i d e   3 9 . 0   g  of  o i l y   2 - { N , N - d i ( 2 - e t h y l h e x y l )   c a r b a m o y l }   -  

b e n z o i c   a c i d .  

T h e n ,   4 0 . 7   g  of  t h e   a c i d   c h l o r i d e   i n d u c e d   f rom  t h e  

a b o v e - d e s c r i b e d   b e n z o i c   a c i d   by  an  o r d i n a r y   m a n n e r   w a s  

d i s s o l v e d   in  50  ml  of  a c e t o n i t r i l e   and  t h e   s o l u t i o n   t h u s  

L5  o b t a i n e d   was  g r a d u a l l y   a d d e d   d r o p w i s e   to   a  s o l u t i o n   o f  

1 6 . 0   g  of  2 , 5 - d i m e t h o x y a n i l i n e   d i s s o l v e d   in  a  m i x t u r e   o f  

10  ml  of   p y r i d i n e   and  50  ml  of  a c e t o n i t r i l e .   A f t e r  

s t i r r i n g   t h e   m i x t u r e   o b t a i n e d   f o r   30  m i n u t e s ,   t h e   r e a c t i o n  

m i x t u r e   was  e x t r a c t e d   by  a d d i n g   f i r s t l y   e t h y l   a c e t a t e   a n d  

20  t h e n   a  h y d r o c h l o r i c   a c i d   a q u e o u s   s o l u t i o n   and  t h e   e x t r a c t  

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

c o n c e n t r a t e d ,   and  p u r i f i e d   by  c o l u m n   c h r o m a t o g r a p h y   to  p r o -  

v i d e   32  g  of  o i l y   N - ( 2 , 5 - d i m e t h o x y p h e n y l ) - N '   , N ' - d i ( 2 -  

e  t h y   l h e x y l ) p h t h a l   a m i d e .  

25  The  o i l y   p r o d u c t   t h u s   o b t a i n e d   was  d i s s o l v e d   i n  
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200  ml  of  c h l o r o f o r m   and  t h e n   20  ml  of  b o r o n   t r i b r o m i d e   w a s  

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

at  room  t e m p e r a t u r e .   A f t e r   s t i r r i n g   f o r   one   h o u r ,   t h e  

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

a c e t a t e ,   and  t h e   e x t r a c t   was  d r i e d   and  c o n c e n t r a t e d .  

The  c r u d e   c y r s t a l s   t h u s   o b t a i n e d   were   p u r i f i e d   by  c o l u m n  

c h r o m a t o g r a p h y   and  t h e n   r e c r y s t a l l i z e d   f r o m   a  2 0 / 1   ( b y  

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

22  g  of  c o l o r l e s s   c r y s t a l s   of  N-  (2  ,  5 - d i h y d r o x y p h e n y l )   -N  1  , N ' -  

d i -   ( 2 - e t h y l h e x y l ) p h t h a l a m i d e   h a v i n g   m e l t i n g   p o i n t   o f  

118  to   1 1 9 ° C .  

E l e m e n t a l   A n a l y s i s   f o r   C ^ q H ^ F ^ O ^ :  

C  H  N 

C a l c u l a t e d   72.55%  8 .93%  5 . 6 4 %  

Found   72.61%  9 .10%  5 . 6 1 %  

S y n t h e s i s   E x a m p l e   5 

( S y n t h e s i s   of  Compound   ( 3 4 ) 3  

In  a  m e t h a n o l   s o l v e n t ,   46  g  of  N-  (2  ,  5 - d i m e t h o x y p h e n y l )   - 

3 - n i t r o b e n z a m i d e   ( m e l t i n g   p o i n t   of  163  to  1 6 4 ° C )   was  s u b j e c t e d  

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

2 
c a t a l y s t   a t   a  h y d r o g e n   p r e s s u r e   of  70  kg/m  and  a  t e m p e r a -  

t u r e   of  7 0 ° C ,   and  a f t e r   r e m o v i n g   t he   c a t a l y s t ,   t h e   r e a c t i o n  

m i x t u r e   was  c o n c e n t r a t e d   to  p r o v i d e   41  g  of  t h e   c r u d e  

c r y s t a l s   of  3 - a m i n o - N -   (2  ,  5 - d i m e t h o x y p h e n y l ) b e n z a m i d e   . 

T h e n ,   28  g  of  t h e   amino   compound   t h u s   o b t a i n e d   w a s  
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d i s s o l v e d   in  a  m i x t u r e   of  9  ml  of  p y r i d i n e   and   100  m l  

of  a c e t o n i t r i l e   and  t h e n   9 . 1   g  of  a c r y l i c   a c i d   c h l o r i d e   w a s  

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

A f t e r   s t i r r i n g   t h e   m i x t u r e   f o r   one  h o u r ,   t h e   r e a c t i o n  

5  m i x t u r e   was  e x t r a c t e d   w i t h   a  m i x t u r e   of  e t h y l   a c e t a t e   a n d  

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

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

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

o b t a i n e d   was  r e c r y s t a l l i z e d   f rom  a  m i x e d   s o l v e n t   o f  

L0  h e x a n e   and  e t h y l   a c e t a t e   to   p r o v i d e   24  g  of  t h e   c o l o r l e s s  

c r y s t a l s   of  3 - a c r y l a m i d o - N -   (2  ,  5 - d i m e t h o x y p h e n y l ) b e n z a m i d e  

h a v i n g   m e l t i n g   p o i n t   of  149  to  1 5 0 ° C .  

T h e n ,   1 3 . 1   g  of  t h e   monomer   p r o d u c t   o b t a i n e d   in  t h e  

a b o v e   s t e p   was  d i s s o l v e d   in  100  ml  of  d i o x a n e   t o g e t h e r   w i t h  

15  10 .3   g  of  b u t y l   a c r y l a t e   and  t h e   t e m p e r a t u r e   of   t h e   s o l u -  

t i o n   was  r a i s e d   to   80eC  w i t h   s t i r r i n g .   T h e n ,   0 . 2   g  o f  

a z o b i s - d i m e t h y l i s o b u t y r a t e   was  a d d e d   f o u r   t i m e s   to   t h e  

s o l u t i o n   e v e r y   one  h o u r .   T h e r e a f t e r ,   t h e   m i x t u r e   was  f u r t h e r  

s t i r r e d   f o r   one  h o u r   a t   8 0 ° C ,   a l l o w e d   to   c o o l ,   and  t h e n  

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

p r o v i d e   a  w h i t e   s o l i d   p o l y m e r .   The  p r o d u c t   was   c o l l e c t e d  

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

o b t a i n e d   was  22  g .  

The  p r o d u c t   t h u s   o b t a i n e d   was  a d d e d   to   200  ml  o f  

25  d i c h l o r o e t h a n e   w i t h   s t i r r i n g   and  d i s s o l v e d   by  h e a t i n g  
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t h e   m i x t u r e   up  to   6 0 ° C .   A f t e r   t h e n   20  ml  of  b o r o n   t r i -  

b r o m i d e   was  g r a d u a l l y   a d d e d   d r o p w i s e   to  t h e   s o l u t i o n .  

T h e r e a f t e r ,   t h e   m i x t u r e   was  f u r t h e r   s t i r r e d   f o r   one  h o u r   a t  

6 0 ° C ,   p o u r e d   i n t o   i c e - w a t e r ,   and  e x t r a c t e d   w i t h   e t h y l  

5  a c e t a t e .   The  e x t r a c t   o b t a i n e d   was  c o n c e n t r a t e d ,   a n d  

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

s o l v e n t .   Thus   p u r i f i e d   p r o d u c t   was  c o n c e n t r a t e d   to   p r o v i d e  

17  g  of  a  l i g h t - y e l l o w   s o l i d   p o l y m e r .  

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

10  ( I )   or  t h e   c o u p l e r s   or  dye  i m a g e - p r o v i d i n g   c o m p o u n d s   w i t h  

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

h e r e i n a f t e r ,   can  be  i n t r o d u c e d   i n t o   t h e   p h o t o g r p a 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 s   of  t h i s   i n v e n t i o n   by  v a r i o u s  

known  d i s p e r s i o n   m e t h o d s .   E x a m p l e s   i n c l u d e   a  s o l i d   d i s -  

15  p e r s i o n   m e t h o d ,   an  a l k a l i   d i s p e r s i o n   m e t h o d ,   p r e f e r a b l y   a  l a t e x  
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d i s p e r s i o n   m e t h o d ,   and   more   p r e r e r a D i y   an  o n   a j r o p - m - w a t e r   . 

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

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

.  l e a s t   1 7 5 ° C   o r   a  l o w - b o i l i n g   s o - c a l l e d   a u x i l i a r y   s o l v e n t  

or  a  m i x t u r e   t h e r e o f   and   t h e   s o l u t i o n   of  t h e   c o m p o u n d   i s  

f i n e l y   d i s p e r s e d   in   an  a q u e o u s   med ium  s u c h   as  w a t e r   a n d  

an  a q u e o u s   g e l a t i n   s o l u t i o n ,   e t c . ,   in   t h e   e x i s t e n c e   of   a  

s u r f a c e   a c t i v e   a g e n t .   E x a m p l e s   of   t h e   h i g h - b o i l i n g   o r g a n i c  

0  s o l v e n t   a r e   d i s c l o s e d   in   U . S .   P a t e n t   2 , 3 2 2 , 0 2 7 .   The  d i s p e r -  

s i o n   may  be  a c c o m p a n i e d   by  a  p h a s e   i n v e r s i o n   o r   t h e   d i s p e r s i o n  

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

a u x i l i a r y   s o l v e n t   by  d i s t i l l a t i o n ,   n o o d l e   w a t e r   w a s h i n g ,  

or  u l t r a f i l t r a t i o n   m e t h o d .  

5  S p e c i f i c   e x a m p l e s   of  t h e   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  

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

h e x y l   p h t h a l a t e ,   d i - 2 - e t h y l h e x y l   p h t h a l a t e ,   d i d o d e c y l  

p h t h a l a t e ,   e t c . , ) ,   p h o s p h o r i c   a c i d   e s t e r s   or   p h o s p h o n i c  

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

20  2 - e t h y l h e x y l d i p h e n y l   p h o s p h a t e ,   t r i c y c l o h e x 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 ,   t r i d o d e c y l   p h o s p h a t e ,   t r i b u t o x y -  

e t h y l   p h o s p h a t e ,   t r i c h l o r o p r o p y l   p h o s p h a t e ,   d i - 2 - e t h y l h e x y l -  

p h e n y l   p h o s p h a t e ,   e t c . , ) ,   b e n z o i c   a c i d   e s t e r s   ( e . g . ,   2 -  

e t h y l h e x y l   b e n z o a t e ,   d o d e c y l   b e n z o a t e ,   2 - e t h y l h e x y l   p -  

25  h y d r o x y b e n z o a t e ,   e t c . , ) ,   a m i d e s   ( e . g . ,   d i e t h y l d o d e c a n e a m i d e   , 
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w - t e t r a d e c y l p y r r o l i d o n e ,   e t c . ) ,   a l c o h o l s   or  p h e n o l s   ( e . g . ,  

i s o s t e a r y l   a l c o h o l ,   2  ,  4 - d i - t e r t - a m y l p h e n o l   ,  e t c . ) ,   a l i p h a t i c  

c a r b o x y l i c   a c i d   e s t e r s   ( e . g . ,   d i o c t y l   a z e l a t e ,   g l y c e r o l  

t r i b u t y r a t e ,   i s o s t e a r y l   l a c t a t e ,   t r i o c t y l   c i t r a t e ,   e t c . ) ,  

5  a n i l i n e   d e r i v a t i v e s   ( e . g . ,   N , N - d i b u t y l - 2 - b u t o x y - 5 - t e r t -  

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

b e n z e n e ,   d i i s o p r o p y l n a p h t h a l e n e   ,  e t c . ) ,   e t c .   A l s o ,   a n  

a u x i l i a r y   s o l v e n t   h a v i n g   b o i l i n g   p o i n t   of  a b o u t   30°C  t o  

a b o u t   160°C  and  s p e c i f i c   e x a m p l e s   of  such   a u x i l i a r y   s o l v e n t  

10  a r e   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 h y l   p o r p i o n a t e ,   m e t h y l  

e t h y l   k e t o n e ,   c y c l o h e x a n o n e   ,  2 - e t h o x y e t h y l   a c e t a t e ,   d i m e t h y l -  

f o r m a m i d e ,   e t c .  

A  l a t e x   d i s p e r s i o n   m e t h o d   can  be  a p p l i e d   f o r   d i s p e r s -  

ing   t h e   compound   of  t h i s   i n v e n t i o n   shown  by  f o r m u l a   ( I )  

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

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

d e s c r i b e d   in  U.S .   P a t e n t   4 , 1 9 9 , 3 6 3 ,   West   German  P a t e n t  

A p p l i c a t i o n   (OLS)  Nos .   2 , 5 4 1 , 2 7 4 ,   2 , 5 4 1 , 2 3 0 ,   e t c .  

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

20  f o r m u l a   ( I )   d e s c r i b e d   a b o v e   a r e   p r e f e r a b l y   u t i l i z e d   f o r  

o r d i n a r y   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 s   f o r  

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

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

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

u n i t   or  an  i n t e g r a t e d   t y p e   f i l m   u n i t   as  d e s c r i b e d   in   J a p a n e s e  

P a t e n t   P u b l i c a t i o n   N o s .   1 6 , 3 5 6 / 7 1 ,   3 3 , 6 9 2 / 7 3 ,   J a p a n e s e   P a t e n t  

A p p l i c a t i o n   ( O P I )   No.  1 3 , 0 4 0 / 7 5 ,   and   B r i t i s h   P a t e n t   N o .  

5  1 , 3 3 0 , 5 2 4 ,   o r   t h e   n o n - p e e l - a p a r t   t y p e   f i l m   u n i t   as   d e s c r i b e d  

in  J a p a n e s e   P a t e n t   A p p l i c a t i o n   (OPI)   No.  1 1 9 , 3 4 5 / 8 2 .  

In  any   f o r m a t s   of   t h e s e   t y p e s ,   i t   i s   a d v a n t a g e o u s   t o  

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

l a y e r   f o r   w iden ing   t h e   a l l o w a b l e   r a n g e   of  p r o c e s s i n g   t e m p e r a -  

0  t u r e .   In  t h e   c a s e   of   u s i n g   t h e   c o m p o u n d   of  t h i s   i n v e n t i o n  

shown  by  .  f o r m u l a   ( I )   f o r   a  c o l o r   d i f f u s i o n   t r a n s f e r  

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

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

a  c o n t a i n e r   f o r   p r o c e s s i n g   c o m p o s i t i o n   as  a  c o m p o n e n t   o f  

L5  t h e   p r o c e s s i n g   c o m p o s i t i o n .  

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

s i l v e r   i o d o b r o m i d e ,   s i l v e r   i o d o 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 -  

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

20  A  p r e f e r r e d   s i l v e r   h a i i d e   i s   s i l v e r   i o d o b r o m i d e   or   s i l v e r  

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

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

i o d o b r o m i d e   c o n t a i n i n g   a b o u t   2%  to   a b o u t   25%  s i l v e r   i o d i d e .  

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

25  may  be  s o - c a l l e d   r e g u l a r   g r a i n s   h a v i n g   a  r e g u l a r   c r y s t a l  
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fo rm  s u c h   as  c u b e ,   o c t a h e d r o n ,   t e t r a d e c a h e d r o n ,   e t c . ,   a n  

i r r e g u l a r   c r y s t a l   fo rm  s u c h   as  s p h e r e ,   e t c . ,   or   a  c r y s t a l  

fo rm  h a v i n g   a  c r y s t a l   d e f e c t   s u c h   as   t w i n n i n g   p l a n e .  

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

5  fo rm  t h e r e o f .  

The  s i l v e r   h a i i d e   g r a i n s   may  be  f i n e   g r a i n s   h a v i n g  

g r a i n   s i z e s   ( d i a m e t e r s )   of  n o t   more   t h a n   a b o u t   0 . 1   m i c r o n   o r  

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

a b o u t   10  m i c r o n s .   A l s o ,   t h e   s i l v e r   h a i i d e   e m u l s i o n   f o r  

L0  u se   in  t h i s   i n v e n t i o n   may  be  a  m o n o - d i s p e r s e d   s i l v e r   h a i i d e  

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

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

d i s t r i b u t i o n .  

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

15  t h i s   i n v e n t i o n   can  be  p r e p a r e d   by  known  m e t h o d s ,   s u c h   a s  

t h e   m e t h o d s   d e s c r i b e d ,   f o r   e x a m p l e ,   in   R e s e a r c h   D i s c l o s u r e .  

No.  17643  ( D e c ,   1 9 7 8 ) ,   p a g e s   2 2 - 2 3 ,   " E m u l s i o n   P r e p a r a t i o n  

and  T y p e s " ,   and  No.  18716   (Nov.   1 9 7 9 ) ,   p a g e   6 4 8 .  

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

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

p  G l a f k i d e s ,   C h i m i e   e t   P h y s i q u e   P h o t o g r a p h i g u e   P a u l   M o n t e l ,  

p u b l i s h e d   by  P a u l   M o n t e l ,   1 9 6 7 ;   G . F .   Duf f   i n ,   P h o t o g r a p h i c  

E m u l s i o n   C h e m i s t r y ,   p u b l i s h e d   by  F o c a l   P r e s s ,   1 9 6 6 ;   V . L .  

Z e l i k m a n   e t   a l ,   Mak ing   and  C o a t i n g   P h o t o g r a p h i c   E m u l s i o n ,  

25  p u b l i s h e d   by  F o c a l   P r e s s ,   1 9 6 4 ,   e t c .  
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m a t   i s ,   t h e   p h o t o g r a p h i c   e m u l s i o n   may  be  p r e p a r e d  

by  an  a c i d   m e t h o d ,   a  n e u t r a l i z a t i o n   m e t h o d ,   an  a m m o n i a  

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

s a l t   and  a  s o l u b l e   h a i i d e ,   a  s i n g l e   j e t   m e t h o d ,   a  d o u b l e  

5  j e t   m e t h o d ,   o r   a  c o m b i n a t i o n   t h e r e o f   may  be  u s e d .   A l s o ,  

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

g r a i n s   in   t h e   e x i s t e n c e   of   e x c e s s i v e   s i l v e r   i o n   c an   be  u s e d .  

As  one  s y s t e m   of   t h e   d o u b l e   j e t   m e t h o d ,   a  s o - c a l l e d   c o n t r o l l e d  

d o u b l e   j e t   m e t h o d   w h e r e i n   t h e   pAg  i n   t h e   l i q u i d   p h a s e   o f  

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

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

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

i s   o b t a i n e d .  

Two  o r   m o r e   k i n d s   of   s i l v e r   h a i i d e   e m u l s i o n s   s e p a r a t e l y  

15  p r e p a r e d   c a n   be  u s e d   as   a  m i x t u r e   t h e r e o f .  

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

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

c o n t r o l l i n g   t h e   pAg  a n d   pH  d u r i n g   t h e   f o r m a t i o n   of   t h e   s i l v e r  

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

20  i n   P h o t o g r a p h i c   S c i e n c e   and   E n g i n e e r i n g ,   V o l .   6,  1 5 9 - 1 6 5  

( 1 9 6 2 ) ;   J o u r n a l   of   P h o t o g r a p h i c   S c i e n c e .   V o l .   12 ,   2 4 2 - 2 5 1  

( 1 9 6 4 ) ;   U . S .   P a t e n t   3 , 6 5 5 , 3 9 4 ,   and  B r i t i s h   P a t e n t   1 , 4 1 3 , 7 4 8 .  

A l s o ,   a  m o n o - d i s p e r s e d   s i l v e r   h a i i d e   e m u l s i o n   i s  

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

25  of  t h e   s i l v e r   h a i i d e   g r a i n s   i s   a t   l e a s t   a b o u t   0 . 1   m i c r o n  



0 2 5 0 7 2 3  

and  a b o u t   95%  by  w e i g h t   of   t h e   s i l v e r   h a i i d e   g r a i n s   a r e  

w i t h i n   ±40%  of   t h e   mean   g r a i n   s i z e .   The  s i l v e r   h a i i d e  

e m u l s i o n   t h a t   t h e   mean   g r a i n   s i z e   of  t h e   s i l v e r   h a i i d e   g r a i n s   i s  

:  from  .about  0 . 2 5   t o   2  m i c r o n s   and  a t   l e a s t   a b o u t   95%  by  w e i g h t  

5  or   a t   l e a s t   a b o u t   95%  by  n u m b e r   of  t h e   s i l v e r   h a i i d e   g r a i n s  

a r e   i n   t h e   r a n g e   of  ±20%  of  t h e   mean  g r a i n   s i z e   can   b e  

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

f o r   s u c h   a  s i l v e r   h a i i d e   e m u l s i o n   a r e   d e s c r i b e d   i n   U . S .  

P a t e n t s   3 , 5 7 4 , 6 2 8 ,   3 , 6 5 5 , 3 9 4 ,   and   B r i t i s h   P a t e n t   1 , 4 1 3 , 7 4 8 .  

10  A l s o ,   t h e   m o n o - d i s p e r s e d   s i l v e r   h a i i d e   e m u l s i o n s   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   A p p l i c a t i o n   (OPI)   N o s .  

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

9 9 , 4 1 9 / 7 9 ,   3 7 , 6 3 5 / 8 3 ,   4 9 , 9 3 8 / 8 3 ,   e t c . ,   can   be  p r e f e r a b l y  

u s e d   in   t h i s   i n v e n t i o n .  

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

r a t i o   of  a t   l e a s t   a b o u t   5  can   be  u s e d   in  t h i s   i n v e n t i o n .  

T a b u l a r   s i l v e r   h a i i d e   g r a i n s   can  be  e a s i l y   p r e p a r e d   by  t h e  

m e t h o d s   d e s c r i b e d   in   G u t o f f ,   P h o t o g r a p h i c   S c i e n c e   a n d  

E n g i n e e r i n g ,   V o l .   14 ,   2 4 8 - 2 5 7 ( 1 9 7 0 ) ;   U .S .   P a t e n t s   4 , 4 3 4 , 2 2 6 ,  

20  4 , 4 1 4 , 3 1 0 ,   4 , 4 3 3 , 0 4 8 ,   4 , 4 3 9 , 5 2 0 ,   B r i t i s h   P a t e n t   2 , 1 1 2 , 1 5 7 ,  

e t c .   In  t h e   c a s e   of  u s i n g   -feke  t a b u l a r   s i l v e r   h a i i d e   g r a i n s ,  

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

t i z i n g   e f f e c t   by  s e n s i t i z i n g   d y e s ,   t h e   i m p r o v e m e n t   of  g r a i n i -  

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

25  f o r   i n s t a n c e ,   in  a b o v e - d e s c r i b e d   U . S .   P a t e n t   4 , 4 3 4 , 2 2 6 .  
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As  to  trie  c r y s t a l   s i r u c i u i e   ui  uib  a x x v c i .  

u s e   in  t h i s   i n v e n t i o n ,   t h e   s i l v e r   h a i i d e   g r a i n s   may  h a v e  

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

o u t s i d e   t h e r e o f   or  may  h a v e   a  l a y e r   s t r u c t u r e .   T h e s e   s i l v e r  

;  h a i i d e   e m u l s i o n   g r a i n s   a r e   d i s c l o s e d   in  B r i t i s h   P a t e n t  

1 , 0 2 7 , 1 4 6 ,   U .S .   p a t e n t s   3 , 5 0 5 , 0 6 8 ,   4 , 4 4 4 , 8 7 7   and  J a p a n e s e  

P a t e n t   A p p l i c a t i o n   ( O P I )   No.  1 4 3 3 3 1 / 8 5 .  

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

c o m p o s i t i o n   may  be  c o n n e c t e d   e a c h   o t h e r   by  an  e p i t a x i a l  

0  j u n c t i o n   or  a  s i l v e r   h a i i d e   may  be  c o n n e c t e d   to  o t h e r  

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

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

d i s c l o s e d   in  U . S .   P a t e n t s   4 , 0 9 4 , 6 8 4 ,   4 , 1 4 2 , 9 0 0 ,   4 , 4 5 9 , 3 5 3 ,  

B r i t i s h   P a t e n t   2 , 0 3 8 , 7 9 2 ,   U . S .   P a t e n t s   4 , 3 4 9 , 6 2 2 ,   4 , 3 9 5 , 4 7 8 ,  

5  4 , 4 3 3 , 5 0 1 ,   4 , 4 6 3 , 0 8 7 ,   3 , 6 5 6 , 9 6 2 ,   3 , 8 5 2 , 0 6 7 ,   J a p a n e s e   P a t e n t  

A p p l i c a t i o n   (OPI)   No.  1 6 2 , 5 4 0 / 8 4 ,   e t c .  

The  s i l v e r   h a i i d e .   e m u l s i o n s   f o r   u s e   in  t h i s   i n v e n t i o n  

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

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

20  s u c h   s t e p s   a re   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 s ,   RD 

No.  17643   (Dec .   1 9 7 8 )   and  RD  No.  18716  (Nov .   1979)   and  t h e y  

a r e   s u m m a r i z e d   in  t h e   f o l l o w i n g   t a b l e .  

A l s o ,   p h o t o g r a p h i c   a d d i t i v e s   w h i c h   can   be  u s e d   in  t h i s  

i n v e n t i o n   a r e   d e s c r i b e d   "in  t h e   a b o v e - d e s c r i b e d   two  R e s e a r c h  

25  D i s c l o s u r e s   p u b l i c a t i o n s   and  t h e y   a r e   a l s o   s u m m a r i z e d   in  t h e  

same  t a b l e .   * 
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A d d i t i v e s  

1.  C h e m i c a l   s e n s i t i z e r s  

S e n s i t i v i t y   i n c r e a s i n g  
a g e n t s  

S p e c t r a l   s e n s i t i z e r s ,  
s u p e r   s e n s i t i z e r s  

4.  B r i g h t e n e r s  

5.  A n t i f o g g a n t s   a n d  
s t a b i l i z e r s  

6.  L i g h t   a b s o r b e n t ,   f i l t e r  
d y e ,   u l t r a v i o l e t  
a b s o r b e n t s  

7  .  S t a i n   p r e v e n t i n g   a g e n t s  

8.  Dye  i m a g e   s t a b i l i z e r s  

9.  H a r d e n i n g   a g e n t s  

10.   B i n d e r  

11.   P l a s t i c i z e r s   ,  l u b r i c a n t s  

12.   C o a t i n g   a i d s ,   s u r f a c e  
a c t i v e   a g e n t s  

13.   A n t i s t a t i c   a g e n t s  

RD  No.  1 7 6 4 3   RD  No.  1 8 7 1 6  

p a g e   23  p a g e   648 ,   r  

p a g e   23  

p a g e s   2 3 - 2 4  

p a g e   2 4  

p a g e s   2 4 - 2 5  

p a g e s   2 5 - 2 6  

p a g e   2 5 , "  
r i g h t   c o l u m n  

p a g e   2 5  

p a g e   26  

p a g e   26  

p a g e   2 7  

p a g e   648 ,   r i g h t  
c o l u m n  

p a g e   648 ,   r i g h t  
c o l u m n  

p a g e   638 ,   r i g h t  
c o l u m n   to   p a g e  
6 4 9 ,   r i g h t   c o l u m n  

p a g e   649 ,   r i g h t  
c o l u m n  

p a g e   649 ,   r i g h t  
c o l u m n   to   page   . 
6 5 0 ,   l e f t   c o l u m n  

p a g e   650 ,   l e f t   t o  
r i g h t   c o l u m n s  

p a g e   651 ,   l e f t  
c o l u m n  

d o  

p a g e   650 ,   r i g h t  
c o l u m n  

p a g e s   2 6 - 2 7   d o  

p a g e   2 7  d o  

In   t h i s   i n v e n t i o n ,   v a r i o u s   c o l o r   c o u p l e r s   can   be  u s e d .  

S p e c i f i c   e x a m p l e s   of  t h e s e   c o u p l e r s   a r e   d e s c r i b e d   in  a b o v e -  

d & s c r i b e d   R e s e a r c h   D i s c l o s u r e ,   No.  1 7 6 4 3 ,   V I I - C   to   V I I - G  

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

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

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

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

5  e q u i v a l e n t   c o u p l e r s   a r e   d e s c r i b e d   in  P a t e n t s   r e f e r r e d   i n  

a b o v e - d e s c r i b e d   R e s e a r c h   D i s c l o s u r e .   No.  1 7 6 4 3 ,   V I I - C   a n d  

VI1-D  and  f u r t h e r   t h e   f o l l o w i n g   c o u p l e r s   can  be  a l s o   p r e -  

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

T y p i c a l   y e l l o w   c o u p l e r s   w h i c h   can  be  u s e d   in  t h i s  

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

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

y e l l o w   c o u p l e r   a r e   d e s c r i b e d   in  U . S .   P a t e n t s   2 , 4 0 7 , 2 1 0 ,  

2 , 8 7 5 , 0 5 7   and  3 , 2 6 5 , 5 0 6 .   In  t h i s   i n v e n t i o n ,   t h e   use   o f  

t w o - e q u i v a l e n t   y e l l o w   c o u p l e r s   is  p r e f e r r e d .   T y p i c a l   e x a m p l e s  

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

d e s c r i b e d   in  U . S .   P a t e n t s   3 , 4 0 8 , 1 9 4 ,   3 , 4 4 7 , 9 2 8 ,   3 , 9 3 3 , 5 0 1 ,  

and  4 , 0 2 2 , 6 2 0   and  t h e   n i t r o g e n   a t o m - r e l e a s i n g   t y p e   y e l l o w  

c o u p l e r 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   P u b l i c a t i o n   1 0 , 7 3 9 / 8 3 ,  

U.S .   P a t e n t s   4 , 4 0 1 , 7 5 2 ,   4 , 3 2 6 , 0 2 4 ,   R e s e a r c h   D i s c l o s u r e ,  

20  No.  18053   ( A p r i l ,   1 9 7 9 ) ,   B r i t i s h   P a t e n t   1 , 4 2 5 , 0 2 0 ,   W e s t  

German  P a t e n t   A p p l i c a t i o n   (OLS)  Nos .   2 , 2 1 9 , 9 1 7 ,   2 , 2 6 1 , 3 6 1 ,  

2 , 3 2 9 , 5 8 7   and  2 , 4 3 3 , 8 1 2   .  F u r t h e r m o r e ,   c ^ - p i v a l o y l a c e t a n i l i d e  

s e r i e s   c o u p l e r s   a r e   e x c e l l e n t   in  f a s t n e s s ,   in  p a r t i c u l a r  

l i g h t   f a s t n e s s   of  t h e   c o l o r e d   d y e .   On  t he   o t h e r   h a n d ,  

25  t f - b e n z o y l a c e t a n i l i d e   s e r i e s   c o u p l e r s   show  h i g h   c o l o r i n g  

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

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

s e r i e s ,   p r e f e r a b l y   5 - p y r a z o l o n e   t y p e   and  p y r a z o l o a z o l e  

s e r i e s   c o u p l e r s   e ach   h a v i n g   a  b a l l a s t   g r o u p .   The  5 - p y r a z o l o n e  

5  s e r i e s   c o u p l e r s   the   3 - p o s i t i o n   of  w h i c h   i s   s u b s t i t u t e d   b y  

an  a r y l a m i n o   g r o u p   or  an  a c y l a m i n o   g r o u p   a r e   p r e f e r r e d   i n  

t h e   v i e w   p o i n t s   of  t h e   hue  and  c o l o r i n g   d e n s i t y   of  t h e   c o l o r e d  

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

U . S .   P a t e n t s   2 , 3 1 1 , 0 8 2 ,   2 , 3 4 3 , 7 0 3 ,   2 , 6 0 0 , 7 8 8 ,   2 , 9 0 8 , 5 7 3 ,  

10  3 , 0 6 2 , 6 5 3 ,   3 , 1 5 2 , 8 9 6 ,   3 , 9 3 6 , 0 1 5 ,   e t c .   As  t h e   r e l e a s a b l e  

g r o u p   of  a  t w o - e q u i v a l e n t   5 - p y r a z o l o n e   t y p e   c o u p l e r ,   t h e  

n i t r o g e n   a tom  r e l e a s i n g   g r o u p   d e s c r i b e d   in  U . S .   P a t e n t  

4 , 3 1 0 , 6 1 9   and  t h e   a r y l t h i o   g r o u p   d e s c r i b e d   in  U .S .   P a t e n t  

4 , 3 5 1 , 8 9 7   a r e   p a r t i c u l a r l y   p r e f e r r e d .   A l s o ,   t h e   5 - p y r a z o l o n e  

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

P a t e n t   No.  7 3 , 6 3 6   g i v e   h i g h   c o l o r i n g   d e n s i t y .   As  t h e  

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

b e n z   i m i d a z o l e s   d e s c r i b e d   in  U . S .   P a t e n t   3 , 3 6 9 , 8 7 9 ,   p r e f e r a b l y  

t h e   p y r a z o l o j j j   , 1 - c ]   { l , 2 , 4 )   t r i - a z o l e s   d e s c r i b e d   in  U .S .   P a t e n t  

20  3 , 7 2 5 , 0 6 7 ,   t h e   p y r a z o l o t e t r a z o l e 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 ,   RD  No.  24220   ( J u n e ,   1 9 8 4 )   and  J a p a n e s e   P a t e n t  

A p p l i c a t i o n   (OPI)   No.  3 3 , 5 5 2 / 8 5 ,   and  t h e   p y r a z o l o p y r a z o l e 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 ,   RD  No.  24230   ( J u n e ,   1 9 8 4 )  

and  J a p a n e s e   P a t e n t   A p p l i c a t i o n   ( O P I )   No.  4 3 , 6 5 9 / 8 5 .  

25  W i t h   r e s p e c t   to  the   p o i n t s   of  s h o w i n g   l e s s   s i d e   y e l -  

low  a b s o r p t i o n   and  l i g h t   f a s t n e s s   of  t h e   c o l o r e d   d y e ,   t h e  
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i m i d a z o u   ,  2-bJ  p y r a z o l e s   d e s c r i b e d   in  u . b .   r a t e n t  

4  , 5 0 0 , 6 3 0   a r e   p r e f e r r e d   and   t h e   p y r a z o l o   (l  ,  5-b}  {l  ,  2  ,4l  t r i -  

a z o l o s   d e s c r i b e d   in  E u r o p e a n   P a t e n t   1 1 9 . 8 6 0 A   are-   p a r t i c u l a r l y  

p r e f e r r e d   . 

5  T y p i c a l   c y a n   c o u p l e r s   w h i c h   can   be  u s e d   in  t h i s  

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

and  p h e n o l i c   c o u p l e r s .   T y p i c a l   e x a m p l e s   of  t h e   cyan   c o u p l e r s  

a r e   t h e   n a p h t h o l i c   c o u p l e r s   d e s c r i b e d   in  U . S .   P a t e n t  

2 , 4 7 4 , 2 9 3   and  p r e f e r a b l y   t h e   o x y g e n   a tom  r e l e a s i n g   t y p e  

0  t w o - e q u i v a l e n t   n a p h t h o l i c   c o u p l e r s   d e s c r i b e d   in  U.S .   P a t e n t s  

4 , 0 5 2 , 2 1 2 ,   4 , 1 4 6 , 3 9 6 ,   4 , 2 2 8 , 2 3 3 ,   and  4 , 2 9 6 , 2 0 0 .   A l s o ,  

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

in  U . S .   P a t e n t s   2 , 3 6 9 , 9 2 9 ,   2 , 8 0 1 , 1 7 1 ,   2 , 7 7 2 , 1 6 2 ,   2 , 8 9 5 , 8 2 6 ,  

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

5  a r e   p r e f e r a b l y   u s e d   in  t h i s   i n v e n t i o n   and  s p e c i f i c   e x m a p l e s  

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

an  a l k y l   g r o u p   of  a t   l e a s t   2  c a r b o n   a t o m s   a t   t h e   m e t a -  

p o s i t i o n   of  t h e   p h e n o l   n u c l e u s   d e s c r i b e d   in  U . S .   P a t e n t  

3 , 7 7 2 , 0 0 2 ,   t he   2  ,  5 - d i a c y l a m i n o - s u b s t i t u t e d   p h e n o l i c   c o u p l e r s  

20  d e s c r i b e d   in  U . S .   P a t e n t s   2 , 7 7 2 , 1 6 2 ,   3 , 7 5 8 , 3 0 8 .   4 , 1 2 6 . 3 9 6 ,  

4 , 3 3 4 , 0 1 1 ,   4 , 3 2 7 , 1 7 3 ,   W e s t   G e r m a n   P a t e n t   A p p l i c a t i o n   ( O L S )  

No.  3 , 3 2 9 , 7 2 0 ,   and  E u r o p e a n   P a t e n t   No.  1 2 1 , 3 6 5 ,   and  t h e  

p h e n o l i c   c o u p l e r s   h a v i n g   a  p h e n y l u r e i d o   g r o u p   a t   t he   2 -  

p o s i t i o n   t h e r e o f   and  an  a c y l a m i n o   g r o u p   a t   t h e   5 - p o s i t i o n  

25  t h e r e o f   d e s c r i b e d   in  U . S .   P a t e n t s   3 , 4 4 6 , 6 2 2 ,   4 , 3 3 3 , 9 9 9 ,  
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4 , 4 5 1 , 5 5 9   and  4 , 4 2 7 , 7 6 7 .  

Fo r   c o r r e c t i n g   a d d i t i o n a l ,   u n d e s i r a b l e   a b s o r p t i o n   of  ' c o l o r e d  

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

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

5  m a t e r i a l s   f o r   i n - c a m e r a   u s e .   S p e c i f i c   e x a m p l e s   of  t h e s e  

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

d e s c r i b e d   in  U.S .   P a t e n t   4 , 1 6 3 , 6 7 0   and  J a p a n e s e   P a t e n t  

P u b l i c a t i o n   No.  3 9 , 4 1 3 / 8 2 ,   and  t h e   m a g e n t a - c o l o r e d   c y a n   c o u p l e r s  

d e s c r i b e d   in  U .S .   P a t e n t s   4 , 0 0 4 , 9 2 9 ,   4 , 1 3 8 , 2 5 8   and  B r i t i s h  

10  P a t e n t   1 , 1 4 6 , 3 6 8 .   O t h e r   c o l o r e d   c o u p l e r s   w h i c h   can   b e  

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

R e s e a r c h   D i s c l o s u r e ,   RD  No.  1 7 6 4 3 ,   V I I - . G .  

In  t h i s   i n v e n t i o n ,   t h e   g r a i n i n e s s   can  be  i m p r o v e d   b y  

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

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

e x a m p l e s   of  m a g e n t a   c o u p l e r s   a r e   d e s c r i b e d   in   U . S .   P a t e n t  

4 , 3 6 6 , 2 3 7   and  B r i t i s h   P a t e n t   2 , 1 2 5 , 5 7 0   and  s p e c i f i c   e x a m p l e s  

of   y e l l o w   c o u p l e r s ,   m a g e n t a   c o u p l e . r s   and  c y a n   c o u p l e r s  

a r e   d e s c r i b e d   in   E u r o p e a n   P a t e n t   9 6 , 5 7 0   and  West   G e r m a n  

20  P a t e n t   A p p l i c a t i o n   (OLS)  No.  3 , 2 3 4 , 5 3 3 ,  

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

s p e c i f i c   c o u p l e r s   e a c h   may  fo rm  a  d i m e r   or  h i g h e r   p o l y m e r s .  

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

a r e   d e s c r i b e d   in  U .S .   P a t e n t s   3 , 4 5 1 , 8 2 0   and  4 , 0 8 0 , 2 1 1 .  

25  A l s o ,   s p e c i f i c   e x a m p l e s   of  t h e   p o l y m e r i z e d   m a g e n t a   c o u p l e r s  
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a r e   d e s c r i b e d   in   B r i t i s h   P a t e n t   2 , 1 0 2 , 1 7 3   and  U . S .   P a t e n t  

4 , 3 6 7 , 2 8 2 .  

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

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

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

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

R e s e a r c h   D i s c l o s u r e ,   No.  1 7 6 4 3 ,   V I I - F .  

P r e f e r r e d   e x a m p l e s   of  t h e s e   c o u p l e r s   w h i c h   can   be  u s e d  

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

0  d e s c r i b e d   in   J a p a n e s e   P a t e n t   A p p l i c a t i o n   (C?I )   No.  1 5 1 , 9 4 4 / 8 2 ,  

t h e   t i m i n g   t y p e   c o u p l e r s   d e s c r i b e d   in   U . S .   P a t e n t   4 , 2 4 8 , 9 6 2  

and   J a p a n e s e   P a t e n t   A p p l i c a t i o n   (OPI)   No.  1 5 4 , 2 3 4 / 8 2 ,   t h e  

r e a c t i o n   t y p e   c o u p l e r 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   A p p l i c a t i o n  

(OPI)   No.  1 8 4 2 4 8 / 8 5 ,   e t c .   P a r t i c u l a r l y   p r e f e r r e d   e x a m p l e s  

L5  of  t h e s e   c o u p l e r s   a r e   t h e   d e v e l o p m e n t   in  "  a c t i v a t i n g   t y p e .   D I R  

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

Nos .   1 5 1 , 9 4 4 / 8 2 ,   2 1 7 , 9 3 2 / 8 3 ,   J a p a n e s e   P a t e n t   A p p l i c a t i o n   ( O P I )  

Nos .   2 1 8 6 4 5 / 8 5 ,   2 2 5 1 5 6 / 8 5 ,   2 3 3 6 5 0 / 8 5 ,   e t c ,   and  t h e   r e a c t i o n  

t y p e   DIR  c o u p l e r 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   A p p l i c a t i o n   ( O P I )  

20  No.  1 8 4 2 4 8 / 8 5 ,   e t c .  

For   t h 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   c a t e r i a l s   of  t h i s  

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

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

d e v e l o p m e n t   can   be  u s e d .   S p e c i f i c   e x a m p l e s   of  t h e s e  

25  c o u p l e r s   a r e   d e s c r i b e d   in   B r i t i s h   P a t e n t s   2 , 0 9 7 , 1 4 0   a n d  
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l a v i n g   an  a d s o r p t i v e   a c t i o n   f o r   s i l v e r   h a i i d e   a r e   p a r t i   -  

: u l a r l y   p r e f e r r e d   in   t h i s   i n v e n t i o n   and   s p e c i f i c   e x a m p l e s  

i h e r e o f   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   A p p l i c a t i o n   ( O P I )  

t o s .   1 5 7 , 6 3 8 / 9 4   and  1 7 0 , 8 4 0 / 8 4 .  

P r o p e r   s u p p o r t s   w h i c h   can  be  u s e d   in   t h i s   i n v e n t i o n  

d e s c r i b e d   in   a b o v e - d e s c r i b e d   R e s e a r c h   D i s c l o s u r e ,   RD  No.  1 7 6 4 3 ,  

page  28  and   i b i d .   ,  No.  1 8 7 1 6 ,   p a g e   6 4 7 ,   r i g h t   c o l u m n   t o  

page  6 4 8 ,   l e f t   c o l u m n .  

The  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 s   o f  

t h i s   i n v e n t i o n   can   be  p r o c e s s e d   by  t h e   o r d i n a r y   p r o c e s s e s  

as  d e s c r i b e d ,   f o r   e x a m p l e ,   in   a b o v e - d e s c r i b e d   R e s e a r c h  

D i s c l o s u r e ,   No.  1 7 6 4 3 ,   p a g e s   2 8 t o 2 9   and   i b i d .   ,  No.  1 8 7 1 6 ,  

page   6 5 1 ,   l e f t   c o l u m n   to  r i g h t   c o l u m n .  

The  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 s   o f  

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

t r e a t m e n t   or   a  s t a b i l i z a t i o n   t r e a t m e n t   a f t e r   d e v e l o p m e n t  

and  b l i x i n g   or   f i x i n g .   The  w a t e r   w a s h i n g   s t e p   i s   g e n e r a l l y  

p e r f o r m e d   by  a  c o u n t e r c u r r e n t   w a s h i n g   u s i n g   two  or  more  w a t e r  

b a t h s   " in  o r d e r   t o .   s a v e   w a t e r .   A l s o ,   as   t h e   s t a b i l i z a t i o n  

p r o c e s s ,   t h e   m u l t i s t a g e   c o u n t e r c u r r e n t   s t a b i l i z a t i o n   p r o c e s 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   A p p l i c a t i o n   (OPI)   No.  8 5 4 3 / 8 2  

i s   t y p i c a l .   Such   a  s t a b i l i z a t i o n   p r o c e s s   may  be  u s e d   i n  

p l a c e   of  t h e   w a t e r   w a s h i n g   s t e p .   In  t h e   c a s e   of  t h e   s t a b i l i -  

z a t i o n   p r o c e s s ,   2  to   9  c o u n t e r c u r r e n t   b a t h s   a r e   r e q u i r e d .  
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The  s t a b i l i z a t i o n   c o m p o s i t i o n   c o n t a i n s   v a r i o u s   c o m p o u n d s  

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

k i n d s   of  b u f f e r s   ( e . g . ,   b o r a t e s ,   m e t a b o r a t e s ,   b o r a x ,   p h o s -  

p h a t e s ,   c a r b o n a t e s ,   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 ,  

5  a q u e o u s   a m m o n i a ,   m o n o c a r b o x y l i c   a c i d s ,   d i c a r b o x y l i c   a c i d s ,  

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

f o r m a l i n   f o r   a d j u s t i n g   t h e   pH  of  f i l m s   ( e . g . ,   pH  3  to   8)  . 

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

may  c o n t a i n   o t h e r   a d d i t i v e s   s u c h   as  a  w a t e r   s o f t e n e r   ( e . g . ,  

[0  an  i n o r g a n i c   p h o s p h o r i c   a c i d ,   a m i n o p o l y c a r b o x y l   ic   a c i d ,  

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

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

b e n z o i s o t h i a z o l   i n o n e   ,  i s o t h i a z o l o n e   ,  4 - t h i a z o l i n e b e n z   i m i d a -  

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

15  an  o p t i c a l   w h i t e n i n g   a g e n t ,   a  h a r d e n i n g   a g e n t ,   e t c .   Two 

or  more   k i n d s   of  t h e s e   c o m p o u n d s   may  be  u s e d   in  c o m b i n a t i o n .  

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

t h e   use   of  an  ammonium  s a l t   such   as  ammonium  c h l o r i d e ,  

ammonium  n i t r a t e ,   ammonium  s u l f a t e ,   ammonium  p h o s p h a t e ,  

20  ammohium  s u l f i t e ,   ammonium  t h i o s u l f a t e ,   e t c . ,   is   p r e f e r r e d .  

When  t h e   c o m p o u n d   of  t h i s   i n v e n t i o n   shown  b y  

f o r m u l a   ( I )   d e s c r i b e d   a b o v e   is  u s e d   f o r   a  c o l o r   d i f f u s i o n  

t r a n s f e 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 ,   t h e   d y e  

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

25  w i t h   s i l v e r   h a i i d e   e m u l s i o n   l a y e r s   can  be  of  a  n e g a t i v e   t y p e  
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or  of  a  p o s i t i v e   t y p e ,   and  can  be  i n i t i a l l y   m o b i l e   or  i m -  

m o b i l e   in  t h e   p h o t o g r a p h i c   ' e l e m e n t ,   d e p e n d i n g   on  t h e   p a r t i c u l a r  

e m b o d i m e n t ,   when  i t   is   . p r o c e s s e d   by  an  a l k a l i n e   p r o c e s s i n g   c o m p o s i t i o n .  

T y p i ' c a l   n e g a t i v e - t y p e   (  n e g a t i v e - w o r k i n g )   dye   i m a g e -  

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

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

t h e   o x i d i z e d   p r o d u c t   of  a  c o l o r   d e v e l o p i n g   a g e n t .   S p e c i f i c  

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

3 , 2 2 7 , 5 5 0   and  C a n a d i a n   P a t e n t   6 0 2 , 6 0 7 ,   e t c .   As  t h e   p r e f e r r e d  

10  n e g a t i v e - w o r k i n g   dye   i m a g e - p r o v i d i n g   c o m p o u n d s   f o r   u s e   i n  

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

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

o x i d i z e d   s t a t e   or   an  e l e c t r o n   t r a n s f e r r i n g   a g e n t   and  s p e c i f i c  

e x a m p l e s   t h e r e o f   a r e   d e s c r i b e d   in  U . S .   P a t e n t s   3 , 9 2 8 , 3 1 2 ,  

15  4 , 1 3 5 , 9 2 9 ,   4 , 0 5 5 , 4 2 8 ,   4 , 3 3 6 , 3 2 2 ,   4 , 0 5 3 , 3 1 2 ,   e t c .  

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

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

a  d i f f u s i b l e   dye   w i t h o u t   r e c e i v i n g   no  e l e c t r o n   ( t h a t   i s ,  

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

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

p r o c e s s i n g   u n d e r   an  a l k a l i n e   c o n d i t i o n   and  s p e c i f i c   e x a m p l e s  

t h e r e o f   a r e   d e s c r i b e d   in  U .S .   P a t e n t s   4 , 1 9 9 , 3 5 4 ,   3 , 9 8 0 , 4 7 9 ,  

4 , 1 9 9 , 3 5 5 ,   4 , 1 3 9 , 3 7 9 ,   4 , 1 3 9 , 3 8 9 ,   4 , 2 3 2 , 1 0 7 ,   and   J a p a n e s e  

P a t e n t   A p p l i c a t i o n   (OPI)   No.  6 9 , 0 3 3 / 7 8 .  

25  F u r t h e r m o r e ,   p o s i t i v e - w o r k i n g   dye   i m a g e - p r o v i d i n g  
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c o m p o u n d s   w h i c h   a r e   m o b i l e   f rom  t h e   f i r s t   u n d e r   an  a l k a l i n e  

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

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

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

5  c o m p o u n d s   a r e   d e s c r i b e d   in   U . S .   P a t e n t s   3 , 4 8 2 , 9 7 2   a n d  

3 , 8 8 0 , 6 5 8 .  

The  dye   f o r m e d   f r o m   t h e   dye   i m a g e   - p r o v i d i n g   c o m p o u n d  

f o r   u s e   in   t h i s   i n v e n t i o n   may  be  a  dye   i t s e l f   or  a  d y e  

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

0  p r o c e s s i n g   s t e p   o r   an  a d d i t i o n   p r o c e s s i n g   s t e p .   The  f i n a l  

i m a g e   dye  may  be  o r   may  n o t   be  in   a  m e t a l   c o m p l e x   f o r m .  

As  t y p i c a l   dye   s t r u c t u r e s   u s e f u l   f o r   t h i s   i n v e n t i o n ,   t h e r e  

a r e   azo   d y e s ,   a z o m e t h i n e   d y e s ,   a n t h r a q u i n o n e   d y e s ,   p h t h a l o -  

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

15  in   a  m e t a l   c o m p l e x   f o r m .   In  t h e s e   d y e s ,   c y a n ,   m a g e n t a   a n d  

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

As  one   s o r t   of   dye   p r e c u r s o r   ,  a  d y e - r e l e a s i n g   r e d o x  

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

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

20  be  u s e d   in   t h i s   i n v e n t i o n .   S p e c i f i c   e x a m p l e s   t h e r e o f   a r e  

d e s c r i b e d   in   U . S .   P a t e n t s   4 , 3 1 0 , 6 1 2 ,   T - 9 9 9 , 0 0 3 ,   3 , 3 3 6 , 2 8 7 ,  

3 , 5 7 9 , 3 3 4 ,   3 , 9 8 2 , 9 4 6 ,   B r i t i s h   P a t e n t   1 , 4 6 7 , 3 1 7 ,   and  J a p a n e s e  

P a t e n t   A p p l i c a t i o n   (OPI )   No.  1 5 8 , 6 3 8 / 8 2 .  

The  p r o c e s s   f o r   o b t a i n i n g   co3or  d i f f u s i o n   t r a n s f e r   i m a g e s  

25  u s i n g   t h e   d y e - r e l e a s i n g   r e d o x   c o m p o u n d   is   d e s c r i b e d   i n  
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P h o t o g r a p h i c   S c i e n c e   and  E n g i n e e r i n g ,   V o l .   20 ,   No.  4 ,  

p a g e s   1 5 5 - 1 6 4 ,   J u l y / A u g u s t ,   1 9 7 6 .  

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

d e v e l o p i n g   a g e n t s   w h i c h   can  c r o s s - o x i d i z e   d y e - r e l e a s i n g  

5  r e d o x   c o m p o u n d s   can  be  u s e d .   Such  a  d e v e l o p i n g   a g e n t   m a y  

e x i s t   in  an  a l k a l i n e   p r o c e s s i n g   c o m p o s i t i o n   or  in  a  p r o p e r  

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

ing  a g e n t   w h i c h   can  be  u sed   f o r   p r o c e s s i n g   t h e   p h o t o g r a p h i c  

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

10  and  p y r a z o l i d i n o n e s   ( e . g . ,   p h e i d o n e ,   l - p h e n y l - 3 - p y r a z o l i -  

d i n o n e ,   d i m e s o n   ( i . e . ,   l - p h e n y l - 4   ,  4 - d i m e t h y l - 3 - p y r a z o l   i d i n o n e )   , 

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

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

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

15  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   A p p l i c a t i o n  

(OPI)   No.  1 6 , 1 3 1 / 8 1 .  

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

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

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

20  h y d r o x i d e ,   s o d i u m   c a r b o n a t e ,   s o d i u m   p h o s p h a t e ,   e t c . ,   f o r  

a d j u s t i n g   t h e   pH  t h e r e o f   a b o u t   a b o v e   9,  p r e f e r a b l y   1 1 . 5  

or  a b o v e .   The  p r o c e s s i n g   c o m p o s i t i o n   may  f u r t h e r   c o n t a i n   a n  

a n t i o x i d a n t   such   as  s o d i u m   s u l f i t e ,   an  a s c o r b a t e ,   p i p e r i d i n o -  

h e x o s e   r e d u c t i o n ,   e t c   .  ,  and  f u r t h e r   may  c o n t a i n   a  s i l v e r  

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

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

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

T h i s   i n v e n t i o n   can  be  a p p l i e d ,   to   v a r i o u s   k i n d s   of  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 s .   For   e x a m p l e ,   t h e r e  

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

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

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

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

p o s i 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 s ,   c o l o r   r e v e r s a l   p h o t o -  

0  g r a p h i c   p a p e r s ,   e t c .   T h i s   i n v e n t i o n   can   be  a l s o   a p p l i e d  

to   a  b l a c k   and  w h i t e   l i g h t - s e n s i t i v e   m a t e r i a l   u t i l i z i n g  

a  m i x t u r e   of  t h r e e - c o l o r   c o u p l e r 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 ,   RD  No.  1 7 1 2 3   ( J u l y ,   1 9 7 8 ) .  

'he  i n v e n t i o n   w i l l   now  De  u i u s u c t u e u   xu  a u ^  

.5  f o l l o w i n g   e x a m p l e s .  

uxampxe  x 

\  m u l t i l a y e r   c o l o r   p n o t o g r a p n x c   n y i i L - s e u a x ^ v c  

n a t e r i a l   ( 1 0 1 )   h a v i n g  l a y e r s   oi  t n e   l u i i u w m y   1 , 0 1 1 1 ^ ^ * 1 . * ^  

Dn  a  t r a n s p a r e n t   t r i a c e t y l   c e n u i o s e   m i u   s u p ^ x u   ^ ^ ^ w ^ .  

20 J a y e r   l :  M i t i n a i a t i o n   xayex   ; 

G e l a t i n  

3 l a c k   C o l l o i d   b i x v e r  

J l t r a v i o l e t   A D s o r D e n t   u 

u 

-  X 

-  /L 

J.  lb  g/m*- 

3 .08   g / m 2  

D.12  g / m 2  

1.3  g / m 2  
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L a y e r   2:  I n t e r l a y e r :  

2  ,  5 - D i - t - p e n t a d e c y l h y d r o g u i n o n e   0 . 1 8   g / m 2  

C o u p l e r   C  -  1  0 . 1 1   g / m 2  

G e l a t i n   1 . 5   g / m 2  

j  L a y e r   3:  1 s t   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 :  
E m u l s i o n  

S i l v e r   I o d o b r o m i d e /   (  s i l v e r   i o d i d e :  
4  mol%,   mean  g r a i n   s i z e :   0 . 4 / i m )   1 . 2   g / m ^  

S e n s i t i z i n g   Dye  I  1 . 4   x  10"*  m o l  
p e r   mol  of  s i l v e r  

I I   1 . 4   x  10"4  m o l  
p e r   mol  of  s i l v e r  

10  "  H I   5 . 6   x  10~4  m o l  
p e r   mol  of  s i l v e r  

IV  4 .0   x  10-4   m o l  
p e r   mol  of  s i l v e r  

C o u p l e r   C  -  2  0 . 4 5   g / m 2  

"  .  C  -  3  0 . 0 3 5   g / m 2  

"  C  -  4  0 . 0 2 5   g / m 2  

15  G e l a t i n   1 . 6   g / m 2  

L a y e r   4:  2nd  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 i l v e r   I o d o b r o m i d e   E m u l s i o n   ( s i l v e r  
i o d i d e :   9  mol%,  mean  g r a i n   s i z e :   0 . 8   /Xm) 

1 .0   g / m 2  

S e n s i t i z i n g   Dye  I  5 .2   x  10"5  m o l  
p e r   mol  of  s i l v e r  

20  "  I I   1-5   x  10~5  m o l  
p e r   mol  of  s i l v e r  

"  I I I   2 . 1   x  10~4  m o l  
p e r   mol  of  s i l v e r  
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S e n s i t i z i n g   Dye  IV  1 . 5   x  10"5  m o l  
p e r   mol  of  s i l v e r  

C o u p l e r   C  -  2  0 . 0 5 0   g / m 2  

««  C  -  5  0 . 0 7 0   g / m 2  

"  c  -  3  0 . 0 3 5   g / m 2  

5  G e l a t i n   1 - °   9 / m  

L a y e r   5:  I n t e r l a y e r :  

C o m p a r i s o n   Compound  A  -  1  0 . 1 0   g / m  

T r i c r e s y l   P h o s p h a t e   0 . 1 0   g / m  

G e l a t i n   0 . 6 0   g / m 2  

10  L a y e r   6:  1 s t   G r e e n - s e n s i t i v e   E m u l s i o n   L a y e r :  

S i l v e r   I o d o b r o m i d e   E m u l s i o n   ( s i l v e r   i o d i d e :  
5  mol%,  mean  g r a i n   s i z e :   0 .4 /6£-m)  

0 . 8 0   g / m 2  

S e n s i t i z i n g   Dye  V  4 . 0   x  10"4  m o l  
p e r   mol  of  s i l v e r  

»  v i   3 . 0   x  10~5  m o l  
p e r   mol  of  s i l v e r  

«•  v i l   1 . 0   x  10~4  m o l  
p e r   mol  of  s i l v e r  

15  C o u p l e r   C  -  6  0 . 4 5   g / m  

•<  q  _  7  0 . 1 3   g / m 2  

C  -  8  0 . 0 2   g / m 2  

»  c  -  4  0 . 0 4   9 / m 2  

G e l a t i n   l - °   9 / m  

20  L a y e r   7:  2nd  G r e e n - s e n s i t i v e   E m u l s i o n   L a y e r :  

S i l v e r   I o d o b r o m i d e   E m u l s i o n   ( s i l v e r   i o d i d e :  
8  mol%,  mean  g r a i n   s i z e :   0 . 9 ,   a m )  

0 . 8 5   g / m 2  
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S e n s i t i z i n g   Dye  V  2 . 7   x  10"*   m o l  
p e r   mol  of  s i l v e r  

"  VI  1 . 8   x  10"5   m o l  
p e r   mol  of  s i l v e r  

"  VI I   7 . 5   x  10"5   m o l  
p e r   mol  of  s i l v e r  

C o u p l e r   C  -  6  0 . 0 9 5   g / m 2  

5  "  C  -  7  0 . 0 1 5   g / m 2  

G e l a t i n   1 . 0   g / m 2  

L a y e r   8:  Y e l l o w   F i l t e r   L a y e r :  

Y e l l o w   C o l l o i d   S i l v e r   0 . 0 8   g / m 2  

2  , 5 - D i - t - p e n t a d e c y l h y d r o q u i n o n e   0 . 0 9 0   g / m 2  

L0  G e l a t i n   1 . 0   g / m 2  

L a y e r   9:  1 s t   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 i l v e r   I o d o b r o m i d e   E m u l s i o n   ( s i l v e r   i o d i d e :  
5  mol%,  mean  c r a i n   s i z e :   0 . 3 , U m )  

0 . 3 7   g / m 2  

S e n s i t i z i n g   Dye  V I I I   4 . 4   x  10~4  m o l  
p e r   mol  of  s i l v e r  

C o u p l e r   C  -  9  0 . 7 1   g / m 2  

15  "  C  -  4  0 . 0 7   g / m 2  

G e l a t i n   1 . 0   g / m 2  

L a y e r   10:  2nd  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 i l v e r   I o d o b r o m i d e   E m u l s i o n   ( s i l v e r   i o d i d e :  
9  mol%,  mean   g r a i n   s i z e :   0 . 9   AJ-m) 

0 . 5 5   g / m 2  

S e n s i t i z i n g   Dye  V I I I   3 . 0   x  10~4  m o l  
p e r   mol  of  s i l v e r  

20  C o u p l e r   C  -  9  0 . 2 3   g / m 2  

G e l a t i n   0 . 9   g / m 2  
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, a y e r   11  :  1 s t   P r o t e c t i v e   L a y e r :  

U l t r a v i o l e t   A b s o r b e n t   U  -  1  0 . 1 4   g / m *  

U  -  2  0 . 2 2   g / m 2  

G e l a t i n   0 . 9   g / m 2  

. a y e r   12 :   2nd  P r o t e c t i v e   L a y e r :  

S i l v e r   I o d o b r o m i d e   E m u l s i o n   ( s i l v e r   i o d i d e ;   2 
2  mol%,   mean  g r a i n   s i z e :   0 . 0 7   um)  0 . 2 5   g / m  

P o l y m e t h a c r y l a t e   P a r t i c l e s   2 
( d i a m e t e r :   1 . 5   um)  ° - 1 0   g / m  

G e l a t i n   0 . 9   g / m 2  

E a c h   of  t h e   c o m p o s i t i o n s   d e s c r i b e d   a b o v e   c o n t a i n e d  

a  g e l a t i n   h a r d e n i n g   a g e n t   H  -  1  and  a  s u r f a c e   a c t i v e  

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

( S a m p l e s   102  to   1 1 2 ) :  

By  f o l l o w i n g   t h e   same  p r o c e d u r e   as  in   t h e   c a s e   o f  

p r e p a r i n g   S a m p l e   101  d e s c r i b e d   a b o v e ,   e x c e p t   t h a t   a n  

e q u i m o l a r   a m o u n t   of  e a c h   of  C o m p a r i s o n   C o m p o u n d s   A  -  2,  A  -  3 ,  

A  -  4,  A  -  5,  A  -  6,  A  -  7  and  A  -  8,  and  C o m p o u n d s   ( 1 ) ,   ( 2 ) ,  

(3)  and  (5)  of  t h i s   i n v e n t i o n   was  u s e d   in  p l a c e   of  C o m p a r i s o n  

C o m p o u n d   A  -  1  in  L a y e r   5  of  S a m p l e   101 ,   S a m p l e s   102  to  1 1 2 ,  

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

E a c h   of  t h e   s a m p l e s   was  i m a g e w i s e   e x p o s e d   to   red   l i g h t  

and  p r o c e s s e d   as  d e s c r i b e d   b e l o w .   A f t e r   p r o c e s s i n g ,   t h e  

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

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

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

.gave   a  d e n s i t y   of  fog   +  1 .5   i s   s h o w n   in   T a b l e   1  b e l o w  

as   c o l o r   t u r b i d i t y .  

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

a b o v e   s a m p l e s   was  p e r f o r m e d   a t   3 8 ° c   as  f o l l o w s :  

C o l o r   D e v e l o p m e n t   3  m i n .   15  s e c .  

B l e a c h   6  m i n .   30  s e c .  

Wash  2  m i n .   10  s e c .  

F i x   4  m i n .   20  s e c .  

Wash  3  m i n .   15  s e c .  

S t a b i l i z a t i o n   1  m i n .   05  s e c .  

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

t h e   a b o v e   p r o c e s s   we re   as  f o l l o w s .  

C o l o r   D e v e l o p e r :  

D i e t h y l e n e t r i a m i n e   P e n t a a c e t i c   A c i d   1 .0   g  

1-  H y d r o x y e t h y l i d e n e - l   ,  1 - d i p h o s p h o n i c  
A c i d   2 .0   g  

S o d i u m   S u l f i t e   4 .0   g  

P o t a s s i u m   C a r b o n a t e   3 0 . 0   g  

P o t a s s i u m   B r o m i d e   1 .4   g  

P o t a s s i u m   I o d i d e   1 .3  mg 

H y d r o x y   l a m i n e   S u l f a t e   2 .4   g  

4  -  (  N - E t h y   1  - N - ^ - h y d r o x y e t h y   l a m i n o   )  -  
2-  m e t h y l a n i I i n e   S u l f a t e   4 .5  g  

W a t e r   to   make  1 .0  l i t e r  

pH  1 0 . 0  



e.  if  vr  i  ^ . o  

l e a c h   S o l u t i o n :  

E t h y l e n e d i a m i n e t e t r a a c e t i c   A c i d  
F e r r i c   Ammonium  S a l t   1 0 0 . 0   g  

E t h y l e n e d i a m i n e t e t r a a c e t i c   A c i d  
D i - s o d i u m   S a l t   1 0 - 0   S 

Ammonium  B r o m i d e   1 5 0 . 0   g  

Ammonium  N i t r a t e   1 0 . 0   g  

W a t e r   to   make  1-0   l i t e r  

i x   S o l u t i o n :  

E t h y l e n e d i a m i n e t e t r a a c e t i c   a c i o  
D i - s o d i u m   S a l t   1 . 0   g  

S o d i u m   S u l f i t e   4 . 0   g  

A q u e o u s   Ammonium  T h i o s u l f a t e   S o l u t i o n  
(70%)  1 7 5 . 0   m l  

S o d i u m   E y d r o g e n s u l f   i t e   4 . 6   g  

W a t e r   t o   make  1-0   l i t e r  

pH  6 . 6  

S t a b i l i z a t i o n   S o l u t i o n :  

F o r m a l i n   ( 4 0 w t %   f o r m a l d e h y d e   s o l u t i o n )   2 . 0   m l  

P o l y o x y e t h y l e n e - p - m o n o n o n y l   P h e n y l  
E t h e r   (mean   p o l y m e r i z a t i o n   d e g r e e   = 1 0 )   0 .3   g  

W a t e r   to   make  1-0   l i t e r  
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T a b l e   1  j 

Sample   r  A  C o l o r   D e n s i t y   u n d e r   c o n d i t i o n   (B)  
No.  Compound  T u r b i d i t y   a t   t h e   e x p o s u r e   a m o u n t   g i v i n g  

d e n s i t y   1 .5   u n d e r   c o n d i t i o n ( A )  

Y e l l o w   M a g e n t a   C y a n  

L01  A  -  1  0 . 1 5   1 . 5 0   1 . 4 7   1 . 4 2  

L02  A  -  2  0 . 1 2   1 . 5 0   1 . 4 9   1 . 4 5  

103  A  -  3  0 . 1 4   1 . 4 9   1 . 4 7   1 . 4 6  

104  A  -  4  0 . 1 5   1 . 5 1   1 .48   1 . 4 5  

105  A  -  5  0 . 1 6   1 . 5 0   1 . 4 8   1 . 4 6  

106  A  -  6  0 . 0 6   1 . 4 8   1 .38   1 . 3 1  

107  A  -  7  0 . 0 7   1 . 4 6   1 . 3 7   1 . 2 9  

108  A  -  8  0 . 0 6   1 . 4 8   1 .39   1 . 3 7  

109  (1)  0 . 0 4   1 . 5 1   1 .48   1 . 4 6  

110  (2)  0 . 0 4   1 . 5 0   1 . 4 7   1 . 4 7  

111  (3)  —  "  0 . 0 5   1 . 5 0   1 . 4 8   1 . 4 6  

112  (5)  0 . 0 6   1 . 5 1   1 . 4 7   1 . 4 6  

S a m p l e s   101  to  108:   C o m p a r i s o n   s a m p l e s  

S a m p l e s   108  to  112:   S a m p l e s   of  t h i s   i n v e n t i o n  

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

to  s t a n d   f o r   7  days  at  25  C  and  60%  in  r e l a t i v e   h u m i d i t y  

^ c o n d i t i o n   (A) ]   or  f o r   7  d a y s   at   40°C  and  80%  in  r e l a t i v e  

h u m i d i t y   ( c o n d i t   i o n ( B ) )   ,  t h e   s a m p l e s   w e r e   i m a g e w i s e   e x p o s e d  

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

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

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

d e n s i t i e s   u n d e r   c o n d i t i o n   (B)  ,  w h i c h   was  a  f o r c i b l e  
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d e t e r i o r a t i n g   c o n d i t i o n ,   a t   t h e   e x p o s u r e   a m o u n t   t h a t   e a c h  

of  y e l l o w ,   m a g e n t a   and  cyan   d e n s i t i e s   u n d e r   c o n d i t i o n   (A)  

d e n s i t y   1 .5   a r e   shown  in  T a b l e   1  a b o v e .  

From  t h e   r e s u l t s   shown  in  T a b l e   1,  i t   can  be  s e e n   t h a t  

5  t h e   c o l o r   t u r b i d i t y   d e n s i t y   i s   l o w e r   in  S a m p l e s   109  to  1 1 2  

of  t h i s   i n v e n t i o n   and  a l s o   s a m p l e s   106 ,   107 ,   and  108,   w h i c h  

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

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

t u r b i d i t y   of  s a m p l e   108 ,   w h i c h   was  o b s e r v e d   by  m e a s u r i n g  

L0  y e l l o w   d e n s i t y ,   was  so  l a r g e   t h a t   t h e   s a m p l e   c o u l d   n o t   b e  

p u t   to   p r a c t i c a l   u s e .   T h e r e f o r e ,   i t   can   be  s a i d   t h a t   c o l o r  

s t a i n   p r e v e n t i n g   f u n c t i o n   of  c o m p o u n d   A  -  8  is  o n l y   o n e -  

s i d e d .   A l s o ,   f rom  t h e   r e s u l t s   in  T a b l e   1,  i t   can  be  s e e n  

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

15  t h e   m a g e n t a   d e n s i t y   and  t h e   c y a n   d e n s i t y   of  C o m p a r i s o n  

S a m p l e s   106  and  107  a r e   g r e a t l y   r e d u c e d ,   w h i l e   t he   r e d u c t i o n  

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

i n v e n t i o n   is  s l i g h t ,   w h i c h   show  t h e   e f f e c t i v e n e s s   of  t h e  

c o m p o u n d s   of  t h i s   i n v e n t i o n .  

20  The  s t r u c t u r e s   of  t h e   c o m p o u n d s   u s e d   in  E x a m p l e   1 

a r e   as  f o l l o w s .  

ob  -  



0 2 5 0 7 2 3  

U  -   /  

r  
C H .  

C R 2 - C  

C H .  

CO 
I 
0  
I 

COO 

C H 3 - < ^ ) - C H = C ^  

CN 

C H 2 - C  

C U O C H .  

C  -  /  

t  C ^   1 - ^ ^ - O C H 2 C O N H < ^ ^  

x / y   =  7 /3   ( w e i g h t   r a t i o )  

a v e r a g e   m o l e c u l a r  
w e i g h t :   a b o u t   2 5 0 0 0  

CONR- 

a  CC 

-  67  - 



0 2 5 O 7 2 3  

U  -   2  

C O O C g H 1 7 ( n )  
C 2 H 5 X   /  

N - C r l = C H - C H = C /  

-  68  -  



0 2 5 0 7 2 3  

C  -   3  

C  -   J- 

U H  
1  C O N H C ,   - H  

• O C H 2 C H 2   S C H 2 C O U H  

-  69  - 



0 2 5 0 7 2 3  

i 

c  -  i  

- f -   C H 2 - C H  

C O N E  1 T \  

c r  

a  

£ c a 2 - c a -  

S  x 

C O O C 4 H B  

a  

-  70  -  



-  71  -  



0 2 5 0 7 2 3  

-  72  -  



0 2 5 0 7 2 3  

-  73  - 



»  «  c  r  *  @ 

0 2 5 0 7 2 3  



0 2 5 0 7 2 3  

@A.-  2  ( C o m p o u n d   (3)  u sed   in  U.S.   P a t e n t   4  , 1 9 8   , 2 3 9 )  

O H  9 2 ^ 5  

N H C O C H O - Y /   Y M i J C g H !   l  

O H  

A  —  J  ( C o m p o u n d   ( 1 - 2 2 )   u s e d   in  U .S .   P a t e n t   4 , 2 7 7 , 5 5 8 )  

O H  

N H C O C !   7 H 3  

O H  

A  —  if-  ( C o m p o u n d   (1)  u s e d   in  U.S .   P a t e n t   4  , 277   , 5 5 3 )  

O H  
C O C H ,  

( s e c ) C 1   8 H 3   7 

O H  
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S  ( C o m p o u n d   (15)   u s e d   in  J a p a n e s e   P a t e n t  
A p p l i c a t i o n   (OPI)   No.  2 2 2 3 7 / 8 2 )  

t>  ( C o m p o u n d   (9)  u s e d   in  U .S .   P a t e n t   2 , 7 0 1 , 1 9 7 )  
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8  (Compound   (2)  shown  in  J a p a n e s e   P a t e n t   P u b l i c a t i o n  
No.  7 5 7 8 / 8 0 )  
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E x a m p l e   2 

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

f o l l o w i n g   l a y e r s   in   s u c c e s s i o n   on  a  t r a n s p a r e n t   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   f i l m   s u p p o r t .  

(1)   A  m o r d a n t   l a y e r   c o n t a i n i n g   3 . 0   g /m2  of   c o p o l y [ s t y r e n e -  

S - v i n y l b e n z y l - N , N , N - t r i h e x y l a n u n o n i u m   c h l o r i d e ]   and   3 . 0   g / m 2  

Df  g e l a t i n .  

(2)  A  l i g h t - r e f l e c t i o n   l a y e r   c o n t a i n i n g   20  g/m2  o f  

t i t a n i u m   d i o x i d e   and  2 .0-   g/m2  of   g e l a t i n .  

(3)  A  l i g h t - s h i e l d i n g   l a y e r   c o n t a i n i n g   3 . 0   g/m2  o f  

c a r b o n   b l a c k   and  2 .0   g/m2  of  g e l a t i n .  

(4)  A  l a y e r   c o n t a i n i n g   0 . 6 5   g/m2  of   t h e   m a g e n t a   d y e -  

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

and   1 . 2   g /m2  of  g e l a t i n .  
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(5)  A  l a y e r   c o n t a i n i n g   a  g r e e n - s e n s i t i v e   i n t e r n a l  

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

( 1 . 2   g/m2  as  s i l v e r   a m o u n t ) ,   1 .3   g /m2  of  g e l a t i n ,   0 . 0 4   m g / m 2  

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

;  and   0 . 1 2   g/m2  of  2 - s u l f o - 5 - n - p e n t a d e c y l h y d r o q u i n o n e .   s o d i u m  

s a l t .  

-NnNHCHO 

(6)  A  l a y e r   c o n t a i n i n g   0 . 4 5   g / n r   of  Compound  (2)  o f  

t h i s   i n v e n t i o n   and  0 . 2   g/m2  of  t r i c y c l o h e x y l   p h o s p h a t e .  

(7)  A  l a y e r   c o n t a i n i n g   0 . 7 5   g/m2  of  t h e   y e l l o w   d y e -  

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

10  0 . 2   g/m2  of  t r i c y c l o h e x y l   p h o s p h a t e ,   and  1 .2   g/m  o f  

g e l a t i n .  
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H 3 ( C H 2 ) 1 5 0  

(8)  A  l a y e r   c o n t a i n i n g   i . u   g/m  01  g e i a x i n .  

A l s o ,   l i g h t - s e n s i t i v e   s h e e t s   B,  C,  and  D  were   p r e p a r e d  

is  c o m p a r i s o n   s a m p l e s   by  t h e   f o l l o w i n g   m a n n e r s .  

L i g h t - s e n s i t i v e   S h e e t   B :  

The  l i g h t - s e n s i t i v e   s h e e t   was  p r e p a r e d   by  f o l l o w i n g  

:he  same  p r o c e d u r e   as  t h e   c a s e   f o r   p r e p a r i n g   S h e e t   A  e x c e p t  

Lhat   0 . 4 9   g/m2  ( same   m o l a r   a m o u n t )   of  2  ,  5 - d i - t - p e n t a d e c y l -  

l y d r o q u i n o n 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   A p p l i c a t i o n   ( O P I )  

tfo.  2 9 6 3 7 / 7 9   was  u s e d   in  p l a c e   of  t h e   c o m p o u n d   of  t h i s  

i n v e n t i o n   as  t he   c o l o r   s t a i n   p r e v e n t i n g   a g e n t   in  L a y e r   ( 6 )  

of  L i g h t - s e n s i t i v e   S h e e t   ( A ) .  
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L i g h t - s e n s i t i v e   S h e e t   C :  

The  l i g h t - s e n s i t i v e   s h e e t   was  p r e p a r e d   by  f o l l o w i n g  

t h e   same  p r o c e d u r e   as  t h e   c a s e   of   p r e p a r i n g   S h e e t   A  e x c e p t   . 

t h a t   0 . 4 7   g/m2  ( same  m o l a r   a m o u n t )   of  2 - s e c - o c t a d e c y l - 5 -  

5  b e n z e n e s u l f   o n y l h y d r o g u i n o n e   ( c o m p o u n d   (22)   of  U . S .   P a t e n t  

4 , 2 7 7 , 5 5 3 )   was  u s e d   in   p l a c e   of  t h e   c o l o r   s t a i n   p r e v e n t i n g  

a g e n t   in   L a y e r   (6)  of  L i g h t - s e n s i t i v e   S h e e t   A .  

L i g h t - s e n s i t i v e   S h e e t   D:  

The  l i g h t - s e n s i t i v e   s h e e t   was  p r e p a r e d   by  f o l l o w i n g  

L0  t h e   same  p r o c e d u r e   as  t h e   c a s e   of  p r e p a r i n g   L i g h t - s e n s i t i v e  

S h e e t   A  e x c e p t   t h a t   L a y e r   (7)   and  L a y e r   (8)  of  L i g h t - s e n s i t i v e  

S h e e t   A  w e r e   o m i t t e d .  

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

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

15  (1)  A  l a y e r   of  7  /z.m  in  t h i c k n e s s   c o n t a i n i n g   17  g/m2  o f  

p o l y a c r y l i c   a c i d ,   0 . 0 6   g/m2  of  N - h y d r o x y s u c c i n i m i d o b e n z e n e  

s u l f o n a t e ,   and  0 . 5   g/m2  of  e t h y l e n e   g l y c o l .  

(2)  A  t i m i n g   l a y e r   c o m p o s e d   of  c e l l u l o s e   a c e t a t e  

( a c e t y l a t i o n   d e g r e e   of  54)  h a v i n g   a  t h i c k n e s s   of   2 / * m .  

20  (3)  A  t i m i n g   l a y e r   c o m p o s e d   of  a  c o p o l y m e r   l a t e x   o f  

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

4  J i m .  

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

was  p r e p a r e d .  
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1  - P h e n y   1-4  - h y d r   oxyme  t h y   1 -4   -me  t h y   1  -3  -  
p y r a z o l i d o n e   @  13  9  

M e t h y l h y d r o q u i n o n e   0 .3   g  

5 - M e t h y l b e n z o t r i a z o l e   3 . 5   g '   ' 

S o d i u m   S u l f i t e   ( A n h y d r o u s )   0 . 2   g  

5  C a r b o x y m e t h y l   c e l l u l o s e   i  S o d i u m   S a l t   58  g  

P o t a s s i u m   H y d r o x i d e   (28%  a q .   s o l n .   )  200  ml" 

B e n z y l   A l c o h o l   1 .5   m l  

C a r b o n   B l a c k   150  g  

W a t e r   685  m l .  

,q  A f t e r   w e d g e   e x p o s i n g   t h e   a b o v e - d e s c r i b e d   L i g h t - s e n s i t i v e  

S h e e t s   A  t o   D,  e a c h   of  t h e   s a m p l e s   was  i n t e g r a t e d   In   a  b o d y  

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

p r o c e s s i n g   s o l u t i o n   and  t h e   c o v e r   s h e e t   and  t h e   p r o c e s s i n g  

s o l u t i o n   was  s p r e a d   b e t w e e n   t h e   l i g h t - s e n s i t i v e   s h e e t   and  @. 

15  t h e   c o v e r   s h e e t   a t   a  t h i c k n e s s   of  80  m i c r o n s   'by  m e a n s   of   '  ' 

p r e s s u r e - a p p l y i n g   m e m b e r s   a t   25°C  or   35°C  to   p r o v i d e   t r a n s -  

f e r r e d   c o l o r   i m a g e s .   By  m e a s u r i n g   t h e   •  t r a n s f e r r e d   c o l o r  

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

d e n s i t y   (Dg)  and  t h e   b l u e - f i l t e r   d e n s i t y   (Db)  w e r e   o b t a i n e d .  

20  The  v a l u e   of  Db  a t   Dg  =  2 . 0   i s   shown  in  T a b l e   2  b e l o w .  
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T a b l e   2 

L i g h t -   P r o c e s s i n g   temp  of  35°C  P r o c e s s i n q   t e m p ,   of  2 5 ° c  
s e n s i t i v e  
S h e e t   Dg  Db  (  *  )  Da  .  _Db_  (  *  ) 

S h e e t   A  2 . 0 0   0 .42   0 . 0 6   2 . 0 0   0 . 4 0   0 . 0 5  

"  B  2 . 0 0   0 .63   0 . 2 7   2 . 0 0   0 . 5 7   0 . 2 2  

"  C  2 . 0 0   0 .59   0 . 2 3   2 . 0 0   0 . 5 5   0 . 2 0  

"  D  2 . 0 0   0 .36   -  2 . 0 0   0 . 3 5  

( * ) :   D i f f e r e n c e   b e t w e e n   Db  and  t h e   Db  of  L i g h t -  
s e n s i t i v e   S h e e t   D .  

L i g h t - s e n s i t i v e   S h e e t   A:  S a m p l e   of   t h i s   i n v e n t i o n  

L i g h t - s e n s i t i v e   S h e e t s   B,  C,  and  D:  C o m p a r i s o n   s a m p l e s  

In  L i g h t - s e n s i t i v e   S h e e t s   A  to   C  p r e p a r e d ,   e a c h   l a y e r   ( 6 )  

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

p r e v e n t i n g   t h e   r e l e a s e   of  y e l l o w   dye  by  t h e   r e a c t i o n   w i t h   a n  

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

5  t he   o c c u r e n c e   of  m a g e n t a   c o l o r   t u r b i d i t y ,   i . e . ,   t h e   d e t e r i o r a t i o n  

of  m a g e n t a   hue   by  t he   m i x i n g   of  y e l l o w   w i t h   m a g e n t a )   w h e n  

t he   o x i d a t i o n   p r o d u c t   of  d e v e l o p i n g   a g e n t   f o r m e d   in   L a y e r  

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

d i f f u s e d   i n t o   L a y e r   (7)  c o n t a i n i n g   t h e   y e l l o w   d y e - r e l e a s i n g  

10  r e d o x   c o m p o u n d ,   wh ich   was  n o t   a s s o c i a t e d   w i t h   t h e   s i l v e r  

h a i i d e   e m u l s i o n   l a y e r   (5)  t h r o u g h   L a y e r   ( 6 ) .   A c c o r d i n g l y ,  

the   f u n c t i o n   of  L a y e r   (6)  c o n t a i n i n g   t h e   c o l o r   s t a i n  

p r e v e n t i n g   a g e n t   in  each   of  L i g h t - s e n s i t i v e   S h e e t s   A,  B ,  

and  C  can   be  s e e n   by  the   c o l o r   t u r b i d i t y ,   t h a t   i s   t h e   v a l u e  

15  of  Db  -  Db  (o f   L i g h t - s e n s i t i v e   S h e e t   D).  From  t h e   r e s u l t s  
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hown  in   T a b l e   2,  i t   i s   c l e a r   t h a t   t n e   c o l o r   t u m i d i t y   o r  

, i g h t - s e n s i t i v e   S h e e t   A  u s i n g   t h e   c o m p o u n d   of   t h i s  

n v e n t i o n   i s   g r e a t l y   l e s s   t h a n   t h o s e   of  C o m p a r i s o n   L i g h t -  

i e n s i t i v e   S h e e t s   B  and  C  and  shows   a  h i g h   c o l o r   s t a i n  

> r e v e n t i n g   f u n c t i o n .  
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e x a m p l e   3 

«  wu-iwi.  F i . u u u g j r c i p n i c   J . i g n r . - s e n s i t i v e   m a t e r i a l   w a s  

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

c o m p o s e d   f o r   L a y e r   1  t o   L a y e r   7  on  a  p a p e r   s u p p o r t   b o t h  

s u r f a c e s   of  w h i c h   w e r e   l a m i n a t e d   w i t h   p o l y e t h y l e n e .   T h e  

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

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

of  u l t r a m a r i n e   b l u e .  

( C o n s t r u c t i o n   of  P h o t o g r a p h i c   L a y e r s )  

The  n u m e r a l   f o r   e a c h   c o m p o n e n t   shown  b e l o w   s h o w s  

a  c o a t e d   a m o u n t   ( c o v e r a g e )   shown  by  t h e   u n i t   of  g /m2  a n d  

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

imount   c a l c u l a t e d   as  s i l v e r .  

L a y e r   1  ( B l u e - S e n s i t i v e   L a y e r )  

—  —  »  —  x  w u u i o a i T Q i n i a e   t m u i s i o n  

o x i v c i .   u i u i n m e   ou  moi.%; .30  ( a s   A g )  

X . 7 0  

. 1 5  

>̂  x  a.  u  x  il . 2 0  

cxa  lo.1i . 9 0  

. 0 5  

uxveuL.  i u i   cue  eiDove  c o m p o n e n t  
D i b u t y l   P h o s p h a t e )  . 1 0  

03  " 
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L a y e r   3  ( G r e e n - S e n s i t i v e   L a y e r )  

S i l v e r   C h l 6 r o b r o m i " d e   E m u l s i o n  

( s i l v e r   b r o m i d e   ,-.70  mol%)  *:  0 . 2 5 '   as  Ag 

* 2  
M a g e n t a '   C o u p l e r   «@  "  0 . 5 0  

-  C o u p l e r   S o l v e n t   (TOP)-  0 . 4 4  

. . . F a d i n g   P r e v e n t .   A g e n t s   ( * 3 / * 4 )   0 . 2 0 / 0 . 1 0  

G e l a t i n   l - " 0 0 '  

L a y e r   4  ( U l t r a v i o l e t   A b s o r p t i v e   I n t e r   L a y e r )  

U l t r a v i o l e t   A b s o r b e n t s   ( * 5 / * 6 / * - 7   )  0  .  0 6 / O . 2 5 / 0   .  2 5  

S o l v e n t   f o r   a b o v e   C o m p o n e n t s   (TNP)  0 . 2 0  

.  v  G e l a t i n   @  "  •'  :  •  1  '  1 - 5 0  

L a y e r   5  ( R e d - S e n s i t i v e   L a y e r )  

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  

( s i l v e r   b r o m i d e   5 0 m o l % )   0 . 2 0   as  Ag 

Cyan  C o u p l e r s   ( * 8 / * 9 )   -  0 . 2 / 0 . 2  

C o u p l e r   S o l v e n t   ( T N P / D B P )   0 . 1 0 / 0 . 2 0  

L a y e r   6  ( U l t r a v i o l e t   A b s o r p t i v e   I n t e r l a y e r )  

U l t r a v i o l e t   A b s o r b e n t s   ( * 5 / * 6 / * 7 )   0 . 0 6 / 0 . 2 5 / 0 . 2 5  

S o l v e n t   f o r   t h e   a b o v e   c o m p o n e n t '  

(DBP)  -  0 . 2 0  

G e l a t i n   1 . 5  

L a y e r   7  ( P r o t e c t i v e   L a y e r )  

G e l a t i n   1 . 5  

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

TOP  •  i n d i c a t e s   t r i ( n - o c t y l   p h o s p h a t e ) . ,   and  TNP  i n d i c a t e s  

t r i ( n - n o n y l   p h t h a l a t e ) . '  

The  c o m p o u n d s   u s e d   a b o v e   a r e   as  f o l l o w s .  

-  86  -  
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H3C 

CH3 

C  -   C0CHC0NH  —  <f 

c  c  ^  

NHCOCHO 

C 2 ? 5 °  CH. 

S H u ( t )  
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(*  8 )  
f 

(*  9 )  
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A l s o ,   as  a  s p e c t r a l   s e n s i t i z e r   f o r   t h e   e m u l s i o n  

L a y e r s   d e s c r i b e d   a b o v e ,   t h e   f o l l o w i n g   d y e s   w e r e   u s e d .  

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 :  

4 - { 5 - C h l o r o - 2 - ( 5 - c h l o r o - 3 - ( 4 - s u l f o n a t o b u t y l ) -  

b e n z o t h i a z o l i n - 2 - y l i d e n m e t h y l )   - 3 - b e n z o t h i a z o l   i o j -  

b u t a n e   s u l f o n a t e   t r i e t h y l a m m o n i u m   s a l t   (2  x  1 0 ~ *  

mol  p e r   mo le   of  s i l v e r   h a i i d e )  

G r e e n - S e n s i t i v e   E m u l s i o n   L a y e r :  

3 , 3   '  - D i ' - ' ( r . - s u l f o p r o p y l ) - 5   ,5  '  - d i p h e n y l   - 9 - e t h y l o x a -  

c a r b o c y a n i n e   s o d i u m   s a l t   ( 2 . 5   x  10  mol  p e r   mol  o f  

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

3 , 3 '   - D i -   ( ^ - s u l f   o p r o p y l )   -9  - m e t h y l   - t h i a d i   c a r b o c y a n i n e  

s o d i u m   s a l t   ( 2 . 5   x  10~4  mol  p e r   mol  of  s i l v e r   h a i i d e )  

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

ing  d y e s   w e r e   u s e d   as  an  a n t i - i r r a d i a t i o n   d y e .  

G r e e n - S e n s i t i v e   E m u l s i o n   L a y e r :  

H00C 
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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 :  

HOOC 

S03K  S 0 3 K  

T h u s ,   S a m p l e   301  was  p r e p a r e d .  

T h e n ,   by  f o l l o w i n g   the   same  p r o c e d u r e   as  a b o v e  

e x c e p t   t h a t   e a c h   of  t he   c o m p o u n d s   shown  in  T a b l e   3  b e l o w  

was  u s e d   in  p l a c e   of  d i - t - o c t y l h y d r o q u i n o n e   c o n t a i n e d   i n  

5  L a y e r   2  of  S a m p l e   301 ,   6  k i n d s   of  l i g h t - s e n s i t i v e   m a t e r i a l s ,  

S a m p l e s   302  to  307,   were   p r e p a r e d .  

Each  of  t h e   s a m p l e s   t h u s   p r e p a r e d   was  s u b j e c t e d   to  a  

s e n s i t o m e t r i c   g r a d a t i o n   e x p o s u r e   u s i n g   an  e n l a r g e r   ( F u j i  

C o l o r   Head  6 0 9 ,   t r a d e   mark  f o r   p r o d u c t   made  by  F u j i   P h o t o  

10  F i lm  C o . ,   L t d . )   and  t h e n   p r o c e s s e d   as  f o l l o w s .  

P r o c e s s i n g   s t e p   T e m p e r a t u r e   T i m e  

D e v e l o p m e n t   33°C  3 .5   m i n .  

B l i x   33eC  1 .5   m i n .  

Wash  28  to  35  °C  3 . 0   m i n .  

15  The  c o m p o s i t i o n s   of  the   p r o c e s s i n g   s o l u t i o n s   u s e d  

in  t he   a b o v e   s t e p s   were   as  f o l l o w s .  

D e v e l o p e r :  

T r i -   s o d i u m   N i t o r i l o t r i a c e t a t e   2 . 0   g  
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3 e n z y l   A l c o h o l   15  m l  

m e t h y l e n e   G l y c o l   10  m l  

Sodium  S u l f i t e   ' 2 . 0   g  

P o t a s s i u m   B r o m i d e   0 . 5   g 

f l y d r o x y l a m i n e   S u l f a t e   3 . 0   g 

4 - A m i n o - 3 - m e t h y l - N - e t h y l - N - ( B -  

(me  t h a n e s u   I f   o n a m i d o )   e t h y l }   - p -  

p h e n y l e n e d i a m i n e   S u l f a t e   5 . 0   g  

Sod ium  C a r b o n a t e   ( m o n o - h y d r a t e )   30  g 

Wa te r   to   m a k e '   '  1  l i t e r  

(pH  1 0 . 1 )  

-  - 
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B l i x   S o l u t i o n :  

Ammonium  T h i o s u l f a t e   (54  w t . % )   150  m l  

S o d i u m   S u l f i t e   15  g  

N H 4 [ F e ( E D T A )   J  55  g  

5  EDTA.2Na  4  g  

W a t e r   t o   make  1  l i t e r  

(pH  6 . 9 )  

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

was  m e a s u r e d   u s i n g   a  g r e e n   f i l t e r   ( m a g e n t a   c o l o r i n g  

10  d e n s i t y ) .   T h e n ,   by  o b t a i n i n g   t h e   d i f f e r e n c e   b e t w e e n   t h e  

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

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

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

p o r t i o n   was  d e t e r m i n e d .   The  r e s u l t s   a r e   s h o w n   in   T a b l e  

15  3  b e l o w .  

T a b l e   3 

S a m p l e   Compound  A d d i t i o n   .  
C o l o r  

No.  Amount   ( m o l / m 2 )   M i x i n g  

301  D i - t - o c t y l -   1 . 5 0   x  10~4  0 . 2 5  
h y d r o q u i n o n e  

302  Compound  (7)  "  0 . 2 0  

303  "  (28)   "  0 . 1 7  

304  "  (32)   "  0 . 1 8  

305  "  (37)   "  0 . 1 9  

306  "  (40)   "  0 . 1 7  

307  "  (40)   7 .5   x  1 0 - 5   0 . 2 3  
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In  t h e   a b o v e   t a b l e ,   t h e   l o w e r   n u m e r a l   v l u e   f o r   c o l o r  

m i x i n g   shows   l e s s   c o l o r   m i x i n g .   T h u s ,   i t   i s   c l e a r   t h a t  

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

f u n c t i o n   of  p r e v e n t i n g   c o l o r   m i x i n g   ( c o l o r   f o g )   and  s h o w s  

s u f f i c i e n t   e f f e c t   w i t h   a  s m a l l   a d d i t i o n   a m o u n t .  

E x a m p l e   4 

F i l m   A:  

The  f i l m   s a m p l e   was  p r e p a r e d   by  f o r m i n g   t h e   f o l l o w i n g  

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   s u c c e s s i v e l y   in   t h e  

o r d e r   shown  b e l o w   on  a  t r i a c e t y l   c e l l u l o s e   s u p p o r t .  

L a y e r   1:  L o w - S p e e d   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  a  m i x t u r e   of   100  ml  of  t r i c r e s y l   p h o s p h a t e   a n d  

100  ml  of  e t h y l   a c e t a t e   was  d i s s o l v e d   100  g  of  a  c y a n  

c o u p l e r   ,  2-  (  h e p t a f   l u o r o b u t y   l a m i d o   )  - 5 -   {2  *  -  (  2  *'  ,  4  * ' - d i - t -  

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

was  e m u l s i f i e d   w i t h   1  kg  of  an  10%  a q u e o u s   g e l a t i n   s o l u t i o n  

w i t h   s t i r r i n g ,   500  g  of   t h e   e m u l s i o n   t h u s   o b t a i n e d   w a s  

m i x e d   w i t h   1  kg  of  a  r e d - s e n s i t i v e   s i l v r e   i o d 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   70  g  of  s i l v e r   and   60  g  of  g e l a t i n ,  

and  h a v i n g   i o d i n e   c o n t e n t   of  4 .5   m o l % ) ,   and  t h e   r e s u l t a n t  

m i x t u r e   was  c o a t e d   on  t h e   s u p p o r t   a t   a  d r y   t h i c k n e s s   o f  

2  M m .  

L a y e r   2:  H i g h - S p e e d   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 :  

A  m i x t u r e   of  1  kg  of   t h e   c y a n   c o u p l e r   e m u l s i o n   u s e d  

f o r   t h e   L a y e r   1  and  1  kg  of  a  r e d - s e n s i t i v e   h i g h - s p e e d  
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s i l v e r   i o d 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   70  g  of  s i l v e r  

and  60  g  of  g e l a t i n ,   and  h a v i n g   an  i o d i n e   c o n t e n t   of   4 . 5  

m o l l )   was  c o a t e d   t h e r e o n   a t   a  d r y   t h i c k n e s s   of  2 / t m .  

L a y e r   3:  I n t e r l a y e r :  

5  In  a  m i x t u r e   of  100  ml  of   d i b u t y l   p h t h a l a t e   and   100  m l  

of  e t h y l   a c e t a t e   was  d i s s o l v e d   50  g  of   2  , 5 - d i - t - o c t y l -  

h y d r o q u i n o n e ,   t h e   s o l u t i o n   t h u s   f o r m e d   was  e m u l s i f i e d  

w i t h   1  kg  of  a  10%  a q u e o u s   g e l a t i n   s o l u t i o n   w i t h   s t i r r i n g ,  

700  g  of  t h e   e m u l s i o n   t h u s   o b t a i n e d   was  m i x e d   w i t h   1  k g  

10  of  a  10%.  a q u e o u s   g e l a t i n   s o l u t i o n ,   and   t h e   r e s u l t a n t  

m i x t u r e   was  c o a t e d   t h e r e o n   a t   a  d r y   t h i c k n e s s   of  1 . 2   /Am.  

L a y e r   4:  L O w - S p e e d   G r e e n - S e n s i t i v e   E m u l s i o n   L a y e r :  

An  e m u l s i o n   was  p r e p a r e d   by  f o l l o w i n g   t h e   s a m e  

p r o c e d u r e   as  t h e   c a s e   of  p r e p a r i n g   t h e   e m u l s i o n   f o r   L a y e r   1 

15  e x c e p t   t h a t   125  g  of  a  m a g e n t a   c o u p l e r ,   l - ( 2 , 4 , 6 - t r i c h l o r o -  

pheny   1  ) - 3 - { 3 - ( 2 , 4   - d i   -  t - a m y   l p h e n o x y a c e t a m i d o   )  b e n z a m i d o j   -5  -  

p y r a z o l o n e   in  p l a c e   of   t h e   c y a n   c o u p l e r ,   500  g  of  t h e  

e m u l s i o n   t h u s   o b t a i n e d   was  m i x e d   w i t h   1  kg  of  a  g r e e n -  

s e n s i t i v e   s i l v e r   i o d 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   70  g  

20  of  s i l v e r   and  60  g  of  g e l a t i n   and  h a v i n g   an  i o d i n e   c o n t e n t  

of  2 .5   m o l % ) ,   and  t h e   r e s u l t a n t   m i x t u r e   was  c o a t e d   t h e r e o n  

a t   a  d r y   t h i c k n e s s   of   2 . 0 > u . m .  

L a y e r   5:  H i g h - S p e e d   G r e e n - S e n s i t i v e   E m u l s i o n   L a y e r :  

A  m i x t u r e   of  1  kg  of  t h e   m a g e n t a   c o u p l e r   e m u l s i o n  

25  as  u s e d   f o r   L a y e r   4  and  1  kg  of  a  g r e e n - s e n s i t i v e   h i g h -  
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s p e e d   s i l v r e   i o d 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   70  g  o f  

s i l v e r   and   60  g  of   g e l a t i n   and  h a v i n g   an  i o d i n e   c o n t e n t  

of  2 . 5   mol%)  was  c o a t e d   t h e r e o n   a t   a  d r y   t h i c k n e s s   o f  

2  /U-m  .  ,.  - 

L a y e r   6:  I n t e r l a y e r :  

A  m i x t u r e   of  700  g  of  t h e   e m u l s i o n   as   u s e d   f o r   L a y e r  

.3  and  1  kg  of  a.  10%  a q u e o u s   g e l a t i n   s o l u t i o n   was  c o a t e d  

t h e r e o n   a t   a  d r y   t h i c k n e s s   of  0 . 9 p . m .  

...  L a y e r   7:  Y e l l o w   F i l t e r   L a y e r ;  

An  a q u e o u s   g e l a t i n   s o l u t i o n   c o n t a i n i n g   y e l l o w   c o l l o i d  

s i l v e r   was  c o a t e d   t h e r e o n   a t   a  d r y   t h i c k n e s s   of   I p - m .  

L a y e r   8:  L o w - S p e e d   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 :  

An  e m u l s i o n ,   was  p r e p a r e d   by  f o l l o w i n g   t h e   same  p r o c e d u r e  

as  t h e   c a s e   of  p r e p a r i n g   t h e   e m u l s i o n   f o r   L a y e r   1  e x c e p t   t h a t   70  

g  of  a  y e l l o w   c o u p l e r   ,  co-  ( p i v a l o y l   )  -  Cfcr  (  l . - b e n z y . l - 5 - e t h o x y -  

3 - h y d a n t o i n y l   )  - 2 - c h l o r o - 5 - d o d e c y i o x y c a r b o n y l a c e t a n i l i d e  

was  u s e d   in  p l a c e   of  t h e   c y a n   c o u p l e r ,   800  g  of  t h e   e m u l s i o n  

t h u s   o b t a i n e d   was  m i x e d -   w i t h   1  kg  of  a  b l u e - s e n s i t i v e  

s i l v e r   i o d 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   70  g  of   s i l v e r -  

and  60  g  of  g e l a t i n -   and  h a v i n g   an  i o d i n e   c o n t e n t   of  2 . 5  

m o l % ) ,   and  t h e   r e s u l t a n t   m i x t u r e   was  c o a t e d   t h e r e o n   a t  

a  d r y   t h i c k n e s s ,   .of,  2 . 0 j u . m .  

L a y e r   9:  H i g h - S p e e d   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 :  

A  m i x t u r e   of  1:  kg  of  t h e   e m u l s i o n   as   u s e d   f o r   L a y e r  

8  and  1  kg  of  a  h i g h - s p e e d   s i l v e r   i o d o b r o m i d e   e m u l s i o n  
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( c o n t a i n i n g   70  g  of  s i l v e r   and  60  g  of  g e l a t i n   and  h a v i n g  

an  i o d i n e   c o n t e n t   of  2 .5   mol%)  was  c o a t e d   t h e r e o n   a t   a  

d r y   t h i c k n e s s   of  2 .0   / * m .  

L a y e r   10:  2nd  P r o t e c t i v e   L a y e r :  

5  A  m i x t u r e   of  1  kg  of  t h e   e m u l s i o n   as  u s e d   f o r   L a y e r  

3  and   1  kg  of  a  10%  a q u e o u s   g e l a t i n   s o l u t i o n   was  c o a t e d  

t h e r e o n   a t   a  d ry   t h i c k n e s s   of  l / * m .  

L a y e r   11:  1 s t   P r o t e c t i v e   L a y e r :  

A  10%  a q u e o u s   g e l a t i n   s o l u t i o n   c o n t a i n i n g   a  f i n e  

10  g r a i n   s i l v e r   i o d o b r o m i d e   e m u l s i o n   ( h a v i n g   a  mean  g r a i n  

s i z e   of   0 . 1 5   >um  and  an  i o d i n e   c o n t e n t   of  1  mol%)  w h i c h  

was  n o t   c h e m i c a l l y   s e n s i t i z e d   was  c o a t e d   t h e r e o n   w i t h  

a  s i l v e r   c o v e r a g e   of  0 .3   g/m2  and  a t   a  d r y   t h c i k n e s s   o f  

1  / * m .  

15  F i l m   B  to   F :  

By  f o l l o w i n g   t h e   same  p r o c e d u r e   as   t h e   c a s e   of  p r e p a r i n g  

F i l m   A  e x c e p t   t h a t   e a c h   of  t h e   e m u l s i o n s   e a c h   c o n t a i n i n g  

an  e q u i m o l a r   a m o u n t   of  e a c h   of  C o m p o u n d s   ( 4 ) ,   ( 2 9 ) ,   ( 3 2 ) ,  

( 3 4 )   and   (39)   of  t h i s   i n v e n t i o n   was  u s e d   f o r   L a y e r   3 ,  

20  L a y e r   6  and  L a y e r   10,  F i l m s   B  to   F  w e r e   p r e p a r e d .  

Each   of  t h e   a b o v e - d e s c r i b e d   F i l m s   A  to   F  was  r e d -  

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

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

m e n t   p r o c e s s .  
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c e s s i n g   s t e p   Time  T e m p e r a t u r e  

1 s t   D e v e l o p m e n t   6  m i n .   3 8 ° C  

Hash  2  m i n .   " 

R e v e r a l   2  m i n .   " 

C o l o r   D e v e l o p m e n t   6  m i n .   " 

C o n t r o l   2  m i n .   "  

B l e a c h   6  m i n .   " 

F i x   4  m i n .   " 

Wash  4  m i n .   "  

S t a b i l i z a t i o n   '  1  m i n .   n o r m a l   t e m p .  

D r y i n g  

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

Eor  t h e   a b o v e   p r o c e s s i n g   s t e p s   w e r e   as  f o l l o w s .  

1 s t   D e v e l o p e r :  

15  W a t e r   '  "  700  m l  

Sod ium  T e t r a p o l y p h o s p h a t e   2  g  

S o d i u m   S u l f i t e   20  g  

H y d r o q u i n o n e '   M o n o - s u l f   o n a t e   30  g  

S o d i u m   C a r b o n a t e   ( m o n o - h y d r a t e )   30  g  

20  l - P h e n y l - 4 - m e t h y l - 4 - h y d r o x y m e t h y l -  

3 - p y r a z o l i d o n e   2  g  

P o t a s s i u m   B r o m i d e   2 .5   g  

P o t a s s i u m   T h i o c y a a n t e   1 .2   g  

P o t a s s i u m   I o d i d e   (0 .1%  s o l u t i o n )   2  m l  

25  W a t e r   to   make  1  l i t e r  

(pH  1 0 . 1 )  
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R e v e r s a l   S o l u t i o n :  

W a t e r   700  m l  

N i t r i l o - N , N , N - t r i m e t h y l e n e p h o s p h o n i c  

A c i d   H e x a - s o d i u m   S a l t   3  g  

S t a n n o u s   C h l o r i d e   ( d i - h y d r a t e )   1  g  

p - A m i n o p h e n o l   0 . 1   g  

S o d i u m   H y d r o x i d e   8  g  

G l a c i a l   A c e t i c   A c i d   15  m l  

W a t e r   t o   make  1  l i t e r  

C o l o r   D e v e l o p e r :  

W a t e r   700  m l  

S o d i u m   T e t r a p o l y p h o s p h a t e   2  g  

S o d i u m   S u l f i t e   7  g  

S o d i u m   T e r t i a r y   P h o s p h a t e   (12  - h y d r a t e )   36  g  

P o t a s s i u m   B r o m i d e   1  g  

P o t a s s i u m   I o d i d e   (0.1%  s o l u t i o n )   90  m l  

S o d i u m   H y d r o x i d e   3  g  

C i t r a z i n i c   A c i d   15  g  

N - E t h y l - N - ( / S - m e t h a n e s u l f   o n a m i d 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   s u l f a t e   11  g  

E t h y l e n e d i a m i n e   3  g  

W a t e r   to   make  1  l i t e r .  

C o n t r o l   S o l u t i o n :  

W a t e r   700  m l  

S o d i u m   S u l f i t e   12  g  

S o d i u m   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  

( d i - h y d r a t e )   8  g  
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T h i o g l y c e r o l  

G l a c i a l   A c e t i c   A c i d  

W a t e r   t o   m a k e  

B l e a c h   S o l u t i o n :  

W a t e r  

S o d i u m   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  

( d i - h y d r 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 i c   A c i d  

I r o n   ( I I I )   Ammonium  ( d i - h y d r a t e )  

u . 4   m i  

3  m l  

1  l i t e r  

300  m l  

2 . 0   g  

1 2 0 . 0   g  

1 0 0 . 0   g  

1  l i t e r .  

P o t a s s i u m   B r o m i d e   x u u . u   g  

W a t e r   to   make  1  l i t e r .  

L0  F i x   S o l u t i o n :  

W a t e r   800  m l  

Ammonium  T h i o s u l f a t e   8 0 . 0   g  

Sod ium  S u l f i t e   5 . 0   g  

S o d i u m   H y d r o g e n s u l f   i t e   5 . 0   g  

15  W a t e r   to   make  1  l i t e r .  

S t a b i l i z a t i o n   S o l u t i o n :  

W a t e r   800  m l  

F o r m a l i n   (37  wt%  s o l u t i o n )   5 . 0   m l  

F u j i   D r i w e l l   *  5 . 0   m l  

20  W a t e r   to   make  1  l i t e r .  

( * ) :   s u r f a c e   a c t i v e   a g e n t   ,  t r a d e m a r k   f o r   p r o i  

by  F u j i   P h o t o   F i l m   C o . ,   L t d .  

A b o u t   each,   f i l m   t h u s   p r o c e s s e s . ,   t h e   maximum  c o l o r i n g  

d e n s i t y   (Dmax)  and  t h e   minimum  d e n s i t y   (Dmin )   w e r e  

buu  m i  

8 0 . 0   g  

5 . 0   g  

5 . 0   g  

1  l i t e r .  

800  m l  

5 . 0   m l  

5 . 0   m l  

1  l i t e r .  

,  t r a d e m a r k   f o r   p r o d u c t  

-  1 0 0  
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m e a s u r e d   u s i n g   r e d   f i l t e r .   A l s o ,   t h e   maximum  c o l o r i n g  

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

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

a  b l u e - f i l t e r   and  a  g r e e n   f i l t e r ,   r e s p e c t i v e l y .  

The  r e s u l t s   o b t a i n e d   a r e   shown  in  T a b l e   4  b e l o w .  

T a b l e   4 

F i l m   R e d - S e n s i t i v e   L a y e r   G r e e n -   B l u e -  
No.  S e n s i t i v e   S e n s i t i v e  

Dmax  Dmin  L a y e r   L a y e r  

Dmax  Dmax 

A  2 . 9 8   0 . 4 3   2 . 6 3   2 . 8 5  

B  2 . 8 5   0 . 4 0   2 . 6 0   2 . 7 9  

C  2 . 8 3   0 . 3 9   2 . 6 0   2 . 8 0  

D  2 . 8 4   0 . 4 0   2 . 6 1   2 . 8 2  

E  2 . 8 5   0 . 4 1   2 . 6 1   2 . 8 1  

F  2 . 8 2   0 . 3 9   2 . 6 0   2 . 7 9  

From  t h e   r e s u l t s   shown  in  t h e   a b o v e   t a b l e ,   i t   can   b e  

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

t h e   minimum  d e n s i t y   o f   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  

shows  a  low  v a l u e .   The  r e s u l t   shows  t h a t   t h e   o c c u r r e n c e  

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

of  t h i s   i n v e n t i o n .  
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M a t   i s   c l a i m e d   i s :  

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

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

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

jH  

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

t e t r a k i s   c o m p o u n d s   d e r i v e d   f rom  t he   c o m p o u n d ,   and  p o l y m e r s  
'  •  •  -  1 2  

d e r i v e d   f r o m   t h e   c o m p o u n d ;   w h e r e i n   R  and  R  e a c h   r e p r e s e n t s  

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

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

10  a r y l t h i o ,   s u l f o n y l ,   c a r b a m o y l ,   or  s u l f a m o y l   g r o u p ;   or  R1 

o  3 
and  R  t o g e t h e r   f o r m   a  c a r b o c y c l i c   r i n g ;   R  r e p r e s e n t s   a  

4  5  6  7 
h y d r o g e n   a t o m   or  an  a l k y l   g r o u p ;   and  R  ,  R  ,  R  ,  R  ,  a n d  

R8  e a c h   r e p r e s e n t s   a  h y d r o g e n   a t o m ,   a  h a l o g e n   a t o m ,   a  

h y d r o x y l   g r o u p ,   a  c y a n o   g r o u p ,   a  n i t r o   g r o u p ,   or  a  

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

a l k o x y ,   a r y l o x y ,   a l k y l t h i o ,   a r y l t h i o ,   a m i n o ,   a c y l ,  

a c y l o x y ,   c a r b a m o y l ,   c a r b a m o y l a m i n o ,   c a r b a m o y l o x y   ,  s u l f a m o y l ,  

s u l f   a m o y l a m i n o ,   a l k 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 f c o x y -  
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c a r b o n y l a m i n o ,   a r y l o x y c a r b o n y l a m i n o ,   a l k o x y c a r b o n y l o x y ,  

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

a r y l o x y s u l f   o n y l   g r o u p ;   or  two  a d j a c e n t   g r o u p s   t o g e t h e r  

form  a  c a r b o c y c l i c   r i n g   or  a  h e t e r o c y c l i c   r i n g ;   t h e   sum 
1  8 

of  t h e   c a r b o n   a tom  n u m b e r   of  R  to  R  is  a t   l e a s t   8;  a n d  

the   c o m p o u n d   of  f o r m u l a   ( I )   is  s u b s t a n t i a l l y   i n s o l u b l e  

25  in  w a t e r   and  d o e s   n o t   f o rm  a  c o l o r   image  by  c o u p l i n g  

r e a c t i o n   w i t h   an  o x i d i z e d   p r o d u c t   of  a  d e v e l o p i n g   a g e n t .  

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

as  in  c l a i m   1,  w h e r e i n   s a i d   s u b s t a n t i a l l y   c o l o r l e s s   c o m p o u n d  

is  p r e s e n t   in  a t   l e a s t   one  of  i n t e r l a y e r s ,   an  a n t i h a l a t i o n  

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

-7  - 2  
5  and  is  p r e s e n t   in  an  a m o u n t   of  f rom  1  x  10  to   1  x  1 0  

m o l / m ^ .  

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

in  c l a i m   1,  w h e r e i n   s a i d   s u b s t a n t i a l l y   c o l o r l e s s   c o m p o u n d  

is  p r e s e n t   in   a  s i l v e r   h a i i d e   e m u l s i o n   l a y e r   in   an  a m o u n t  

of  f rom  1  x  10*^  to  1  mol  p e r   mol  of   s i l v e r   h a i i d e   c o n t a i n e d  

5  in  s a i d   e m u l s i o n   l a y e r .  

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

1  8 
in  c l a i m   1,  w h e r e i n   s u b s t i t u e n t s   f o r   R  to  R  is  a t   l e a s t  

one  g r o u p   s e l e c t e d   f rom  t h e   g r o u p   c o n s i s t i n g   of   an  a c y l a m i n o  

g r o u p ,   an  a l k o x y   g r o u p ,   an  a r y l o x y   g r o u p ,  

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

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

-  103  -  



U Z 5 U 7 Z 3  

g r o u p .  

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

in  c l a i m   1,  w h e r e i n   s a i d   a l k a l i   u n s t a b l e   p r e c u r s o r   of  t h e  

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

at   t h e   h y d r o x y l   g r o u p   of   t h e   1 - p o s i t i o n   and  t h e   4 - p o s i t i o n  

;  of  t h e   h y d r o q u i n o n e   s k e l e t o n   of   t h e   c o m p o u n d   o f   f o r m u l a   ( I )  

a  p r o t e c t i v e   g r o u p   w h i c h   can   be  c l e a v e d   u n d e r   an  a l k a l i n e  

c o n d i t i o n s   . 

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

in  c l a i m   1,  w h e r e i n   s a i d   s i l v e r   h a i i d e   c o l o r   p h o t o g r p a h i c  

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

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

in  c l a i m   1,  w h e r e i n   s a i d   s i l v e r   h a i i d e   c o l o r   p h o t o g r a p h i c  

m a t e r i a l   is  a  c o l o r   d i f f u s i o n   t r a n s f e 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   u s i n g   a t   l e a s t   one  d y e - p r o V i d i n g   c o m p o u n d .  

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

in  c l a i m   8,  w h e r e i n   s a i d   c o l o r l e s s   c o m p o u n d   i s   i n c o p o r a t e d  

in  a  c o n t a i n e r   f o r   p r o c e s s i n g   c o m p o s i t i o n   as  a  c o m p o n e n t   o f  

t he   p r o c e s s i n g   c o m p o s i t i o n .  

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

1  2 
in  c l a i m   1,  w h e r e i n   R  and  R  e a c h   i s   a  g r o u p   s e l e c t e d   f r o m  

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

a l k y l   g r o u p ,   an  a l k o x y   g r o u p   and  an  a l k y l t h i o   g r o u p .  
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10.  A  s i l v e r   h a i i d e   c o l o r   p h o t o g r a p h i c   m a t e r i a l   a s  

in   c l a i m   1,  w h e r e i n   i s   a  h y d r o g e n   a t o m .  

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

in   c l a i m   1,  w h e r e i n   R4,  R5,  R6,  R7  and  R8  e a c h   i s   a  g r o u p  

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

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

a l k o x y   g r o u p ,   an  a c y l o x y   g r o u p ,   a  c a r b a m o y l   g r o u p ,   a  s u l f a -  

moyl  g r o u p ,   an  a l k o x y   c a r b o n y l   g r o u p ,   and  an  a l k o x y s u l f o n y l  

g r o u p .  

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

in   c l a i m   1,  w h e r e i n   t h e   t o t a l   c a r b o n   n u m b e r   of   R1  to  R8  i s  

at   l e a s t   1 5 .  
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