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L e t t e r  to  t h e  E d i t o r  

D e a r  Sir,  

W e  w o u l d  like to  c o m m e n t  o n  the  p a p e r  by  M a t s u k a w a  e t  a l .  1 
c o n c e r n i n g  the  s y n t h e s i s  o f  s u b s t i t u t e d  3 , 5 - b i s ( p - a m i n o p h e n y l ) - N -  
a m i n o - 1 , 2 , 4 - t r i a z o l e s  a n d  the  use  o f  t h o s e  c h e m i c a l s  in the  p r e p a r a t i o n  o f  
"Benz id ine  Yellow" t y p e  p i g m e n t s .  A l t h o u g h  the  c h e m i s t r y  p r e s e n t e d  a n d  
the  p r o p e r t i e s  o f  the  p r o d u c t s  a r e  m o s t  i n t e r e s t i ng ,  we  a r e  c o n c e r n e d  w i t h  
t he  c a s u a l  m a n n e r  in w h i c h  o n e  o f  the  p r o d u c t s  is p r e s e n t e d  as a d i r ec t  
s u b s t i t u t e  fo r  "Benz id ine  Ye l low ' ,  as well  as the  i m p l i c a t i o n  t h a t  
"Benz id ine  Yellow" p i g m e n t s  a r e  c a r c i n o g e n i c .  

W i t h  r e spec t  to  the  t e r m i n o l o g y  used  by  the  a u t h o r s ,  t he  n a m e  
"Benzidine  Yellow" for  the c h e m i c a l  s t r u c t u r e  s h o w n  be low is i n a p p r o p r i a t e .  

o=( ?o 
N H  N H  

© c,  _,o9o © 
A l t h o u g h  the  m a t e r i a l  is so ld  u n d e r  m a n y  d i f f e r e n t  t r a d e  n a m e s ,  t he  
w ide ly  r e c o g n i z e d  g e n e r i c  n a m e  is CI  P i g m e n t  Ye l low  12. I n d e e d ,  we  
k n o w  o f  n o  p ie r , l en t  t h a t  c u r r e n t l y  uses  b e n z i d i n e  as its bas ic  d i a m i n e  
c o m p o n e n t .  

U n f o r t u n a t e l y ,  t he  c o n f u s i o n  in t he  p a p e r  a l so  e x t e n d s  to  the  p r e v a i l i n g  
k n o w l e d g e  o f  the  h e a l t h  ef fec ts  a s s o c i a t e d  w i t h  t h e s e  c h e m i c a l s .  A l t h o u g h  
b e n z i d i n e  is a h u m a n  c a r c i n o g e n  a n d  s o m e  o f  its s u b s t i t u t e d  a n a l o g u e s  
a r e  r e g a r d e d  as  e x p e r i m e n t a l  c a r c i n o g e n s ,  the  e v i d e n c e  as  to  t he  
c a r e i n o g e n i e i t y  o f  b e n z i d i n e  d e r i v a t i v e s  is n o t  a l w a y s  c o n c l u s i v e .  
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P i g m e n t s  b a s e d  o n  d i c h l o r o b e n z i d i n e  ( D C B )  o r  o t h e r  s u b s t i t u t e d  
d i a m i n o b i p h e n y l s  have  n o t  been  f o u n d  to  be  c a r c i n o g e n i c .  In fac t ,  t h r e e  
i n d e p e n d e n t  b i o a s s a y s  on  C I  P i g m e n t  Y e l l o w  12-" - 4  s h o w  n o  e v i d e n c e  o f  
c a r c i n o g e n i c  ac t i v i t y  fo r  this  c o m p o u n d .  A d d i t i o n a l l y .  severa l  s t u d i e s  2"-~6 
have  fa i led  to  c o n f i r m  an  ea r l i e r  p u b l i c a t i o n  c l a i m i n g  tha t  a r e l a t ed  
p i g m e n t .  CI  P i g m e n t  Y e l l o w  13, is m e t a b o l i z e d  to  its s t a r t i n g  a m i n e .  
3.3 ' -dic hlo  ro  be  n zid ine. 

A c c o r d i n g l y ,  we  feel t ha t  the  s u b s t i t u t i o n  o f  p i g m e n t s  b a s e d  o n  
s u b s t i t u t e d  b i s a n a i n o b i p h e n y l s  is n o t  n e c e s s a r y  fo r  t o x i c o l o g i c a l  r e a s o n s .  
W h e t h e r  it is p o s s i b l e  a n d  e c o n o m i c a l l y  feas ib le ,  as  s u g g e s t e d  b y  the  
a u t h o r s ,  is a n o t h e r  q u e s t i o n  a n d  r e q u i r e s  d i s c u s s i o n  o f  the  a p p l i c a t i o n .  
hea l th  a n d  e n v i r o n m e n t a l  e f fec ts ,  a n d  p r o d u c t i o n  c a p a b i l i t i e s  a n d  c o s t s  
a s s o c i a t e d  w i th  e a c h  p i g m e n t .  

W i t h  r e spec t  to  the  a p p l i c a t i o n  o f  d i f f e r en t  p i g m e n t s ,  it is u n l i k e l y  tha t  
a p i g m e n t  will be  f o u n d  w h i c h  is so  s imi l a r  in its m a j o r  p r o p e r t i e s  to  
a n o t h e r  tha t  it m a y  be used  as  a d i r ec t  s u b s t i t u t e .  S o m e  p r o p e r t y  s u c h  as  
c o l o r ,  s t r e n g t h ,  o p a c i t y ,  r e f r a c t i v e  index ,  pa r t i c l e  size,  e tc . ,  is su r e  to  be  so  
d i f fe ren t  t ha t  r e f o r m u l a t i o n  by  the  use r  is u s u a l l y  n e c e s s a r y  in o r d e r  to  
s u b s t i t u t e  e f fec t ive ly  o n e  p i g m e n t  fo r  a n o t h e r .  

As  to hea l th  an d  e n v i r o n m e n t a l  e f fec ts ,  we  have  a l r e a d y  p o i n t e d  o u t  
tha t  t h e C l  P i g m e n t  Y e l l o w  12 fo r  w h i c h  the a u t h o r s  of fe r  s u b s t i t u t e s  is 
not  c a r c i n o g e n i c .  \Ve find.  h o w e v e r ,  no  i n d i c a t i o n  in thei r  p a p e r  t h a t  
they  have  c o n d u c t e d  long  o r  s h o r t  t e r m  tox i c i t y  tes ts  w i th  the i r  t r i azo le -  
b a s e d  p i g m e n t s .  W e  a c k n o w l e d g e  tha t  an  ea r l i e r  p u b l i c a t i o n  o f  o n e  o f  
the a u t h o r s  d e m o n s t r a t e s  ( t h r o u g h  l imi ted  e x p e r i m e n t s )  t ha t  3,5- 
b i s ( p - a m i n o p h e n y l ) - l . 2 , 4 - t r i a z o l e  has  m u c h  less tox ic  o r  c a r c i n o g e n i c  
ac t iv i ty  t h a n  b e n z i d i n e .  W e  n o t e .  h o w e v e r ,  t ha t  this  c h e m i c a l  is o n l y  o n e  
o f  the m a t e r i a l s  used  in the  s y n t h e s i s  o f  the  s u b s t i t u t e  p i g m e n t .  O t h e r  
p r e c u r s o r s  to the  s u b s t i t u t e  p i g m e n t  wi th  c a r c i n o g e n i c  o r  m u t a g e n i c  
p o t e n t i a l  a re  h y d r a z i n e  ( e x p e r i m e n t a l  c a r c i n o g e n ) ,  4 - b r o m o - 2 - m e t h y l  
b e n z e n e  anaine ( m u t a g e n )  a n d  m e r c a p t o e t h a n o l  ( m u t a g e n ) .  C u p r o u s  
c y a n i d e  ( a c u t e  tox ic i ty ,  fish t ox i c i t y )  a n d  d i m e t h y l f o r m a m i d e  ( a c u t e  
tox ic i ty )  a re  a l so  o f  c o n c e r n .  P o s s i b l e  r e leases  to  the  e n v i r o n m e n t  a n d  
e x p o s u r e  to these  c h e m i c a l s  d u r i n g  p r e c u r s o r  a n d  p i g m e n t  m a n u f a c t u r e  
have  to  be  c o n s i d e r e d .  W e  a re  su r e  t h a t  w i th  p r o p e r  s a f e t y  e n g i n e e r i n g ,  
e x p o s u r e  can  be  k e p t  to  a m i n i m u m ,  b u t  the  s a m e  a l r e a d y  h o l d s  t r ue  fo r  
d i c h i o r o b e n z i d i n e .  F o r  D C B ,  s t r ic t  O S H A  s t a n d a r d s  have  b e e n  in p l ace  
in the  U n i t e d  S t a t e s  s ince  1974.  even  t h o u g h  a l a rge  b o d y  o f  
e p i d e m i o l o g i c a l  w o r k  on  D C B  e x p o s u r e  has  s h o w n  no  a d v e r s e  h e a l t h  
ef fects  in huma,as .  
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Fina l l y ,  w e  n o t e  t ha t  p r o d u c t i o n  fac i l i t ies  fo r  the  d e s c r i b e d  c h e m i s t r y  in 
the  v o l u m e  r a n g e  o f  1 0 0 0 0  m e t r i c  t o n s  o f  p i g m e n t  pe r  a n n u m  s i m p l y  d o  
n o t  exis t .  T e c h n i c a l  d e v e l o p m e n t  a n d  p l a n t  c o n s t r u c t i o n  w o u l d  t a k e  
an3~vhere  b e t w e e n  th ree  a n d  five y e a r s  a n d  w o u l d  i nc r ea se  the  c o s t  o f  the  
s u b s t i t u t e  p i g m e n t  s ign i f i can t ly .  T h e  c h e m i s t r y  used  in the  s y n t h e s i s  o f  
t r i a z o l e - d e r i v e d  p i g m e n t s  m a y  resu l t  in a d d i t i o n a l  c o s t s  as  c o m p a r e d  to  
the  CI  P i g m e n t  Y e l l o w  12. In the  first p i g m e n t  s y n t h e s i s ,  the  c o m p a r a b l e  
s t a r t i n g  m a t e r i a l s  a re  s u b s t i t u t e d  b i s - p h e n y l a m i n o - t r i a z o l e s  as o p p o s e d  
to  d i c h l o r o b e n z i d i n e .  T h e  l a t t e r  is m a d e  f r o m  o - c h l o r o - n i t r o b e n z e n e  in a 
t w o - s t e p  p r o c e s s  w i th  an ove ra l l  ,yield o f  b e t t e r  t h a n  70 °,.,o. By c o m p a r i s o n ,  
the  r e p o r t e d  yie ld  o f  the  t w o - s t e p  p r o c e s s  f r o m  2 , 6 - d i c h l o r o - 4 - b r o m o -  
an i l ine  to  the  c o r r e s p o n d i n ~  t r i a zo l e  c o m p o u n d  is n o  b e t t e r  t h a n  4 9 °  , '  O o 

W e  f u r t h e r  n o t e  t h a t  the  c o s t  fo r  the  b r o m i n a t e d  d i c h l o r o a n i l i n e  m a y  
a l r e a d y  be as  high as t h a t  fo r  d i c h i o r o b e n z i d i n e .  It f o l l o w s  t h a t  the  c o s t  o f  
the  final t r i a zo l e  c o m p o u n d  c a n n o t  be  a n y w h e r e  n e a r  tha t  o f  d i c h l o r o -  
b e n z i d i n e .  T h e  c o s t  fo r  the  r e s u l t i n g  p i g m e n t  s u b s t i t u t e  t h u s  w o u l d  be  
p r o h i b i t i v e  fo r  the  typ ica l  p i g m e n t  user .  

In c o n c l u s i o n ,  we  be l ieve  t h a t  the  a u t h o r s  have  p r e s e n t e d  i n t e r e s t i n g  
r e s e a r c h .  T h e i r  f ind ings ,  a l t h o u g h  n o t  suff ic ient  to  s h o w  tha t  p i g m e n t s  
b a s e d  o n  b i s ( p - a m i n o p h e n y l ) - t r i a z o l e s  a re  v i ab l e  s u b s t i t u t e s  fo r  CI  
P i g m e n t  Y e l l o w  12, have  d i s p l a y e d  s o m e  o f  the  c o m p l e x  r e q u i r e m e n t s  
a s s o c i a t e d  w i th  the  s u b s t i t u t i o n  o f  c h e m i c a l  p r o d u c t s  wi th  o t h e r s  be l i eved  
to be  less h a z a r d o u s .  
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