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(©  Phenylene  mono-  and  diester  peracid  percursors. 
©  The  invention  provides  novel  peracid  precursors  repre- 
sentative  of  which  is  the  structure: 

(I) 

wherein  R1  isalkyl  of  1  to  20  carbon  atoms;  R2  is  OH,  -O-R3, 
O 
II 

or  -0-C-R4;  and  X1,  X2,  Y  and  Z  are  individually  selected 
from  H,  S03,  C02,  N02,  NRi*  halogen,  R6  and  mixtures 
thereof: 

wherein  R3  of-O-R3  is  alkyl  of  1  to  20  carbon  atoms;  R4 
O 
II 

of  -O-C-R4  is  alkyl  of  1  to  20  carbon  atoms;  R5  of  NRl*  is 
selected  from  H,  alkyl  of  1  to  24  carbon  atoms  and  mixtures 
thereof;  and  R6  is  alkyl  of  1  to  20  carbon  atoms. 

In  one  embodiment  of  the  invention,  the  novel  peracid 
precursors  are  combined  with  a  source  of  hydrogen  peroxide 

and  sufficient  quantities  of  buffer  to  impart  an  alkaline  pH 
when  the  composition  is  placed  in  aqueous  solution.  Prefer- 
red  embodiments  of  the  invention  include  wherein  R2  is 
hydroxy,  and  R1  is  alkyl  of  1  to  20  carbon  atoms  (monoester); 

O 
<\ 

and  wherein  R2  is  -0-C-R4,  and  R'  and  R4are  alkyls  of  1  to 
20  carbon  atoms  (diester)  and  may  be  either  symmetrical 
(i.e.,  R'  =  R4)  or  mixed  (i.e.,  R'*R4).  The  mixed  diester 
embodiment  appears  to  provide  benefits  of  mixed 
hydrophobic-hydrophilic  peracid  generation  to  oxidize  both 
hydrophobic  and  hydrophilic  soils.  Various  detergent  ad- 
juncts  known  to  those  skilled  in  the  art  may  be  added,  such 
as  surfactants,  builders,  fragrances,  antimicrobial  com- 
pounds  and  the  like. 
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F i e l d   of  the  I n v e n t i o n  

This  r e l a t e s   to  nove l   p e r a c i d   p r e c u r s o r s   and  the  in  s i t u  

g e n e r a t i o n   of  p e r a c i d   in  aqueous   s o l u t i o n   by  combin ing   a  s o u r c e   o f  

hydrogen   p e r o x i d e ,   and  the  novel   p e r a c i d   p r e c u r s o r ,   e x e m p l a r y   o f  

which  are  p h e n y l e n e   mono -   and  d i e s t e r s ,   in  w a t e r ,   s a i d  

p r e c u r s o r s   be ing   of  the  g e n e r a l   s t r u c t u r e :  

whe re in   R1,  R2,  X1,  x2,  Y  and  Z  are  d e f i n e d   w i t h i n   t h e  

s p e c i f i c a t i o n .  

B a c k g r o u n d  o f   the  I n v e n t i o n  

Pe roxygen   b l e a c h i n g   c o m p o u n d s ,  s u c h   as  hyd rogen   p e r o x i d e ,  

sodium  p e r c a r b o n a t e ,   sodium  p e r b o r a t e   m o n o h y d r a t e   or  t e t r a h y d r a t e ,  

are  u s e f u l   for  b l e a c h i n g   f a b r i c s ,   t e x t i l e s   and  o the r   m a t e r i a l s .  

U n f o r t u n a t e l y ,   t h e s e   s o r t s   of  p e r o x y g e n   b l e a c h e s   appear   l e s s  

e f f e c t i v e   when  b l e a c h i n g   t e m p e r a t u r e s   of  l e s s   than  700C  a r e  

u t i l i z e d .   Thus,  the  low  wash  t e m p e r a t u r e s   found  in  A m e r i c a n  

washing   machines   make  the  use  of  t he se   b l e a c h e s   l e s s   e f f e c t i v e  

than  in  E u r o p e a n - t y p e   wash ing   m a c h i n e s ,   which  t y p i c a l l y   use  w a t e r  

t e m p e r a t u r e s   above  70 C.   T h e r e f o r e ,   a t t e m p t s   have  been  made  t o  

use  a c t i v a t o r s   in  c o m b i n a t i o n   with  t h e s e   p e r o x y g e n   b l e a c h e s .   I t  

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



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

such   as  sodium  a c e t y l o x y   b e n z e n e   s u l f o n a t e   ("NABS")  is  c o m b i n e d  

w i t h   a  s o u r c e   of  hyd rogen   p e r o x i d e ,   such  as  sod ium  p e r b o r a t e  

m o n o h y d r a t e ,   in  aqueous  s o l u t i o n   (as  i n d i c a t e d   in  GB  8 6 4 , 7 9 8 ) ,   t h e  

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

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

s u g g e s t s   t h a t   d i - s u b s t i t u t e d   b e n z e n e s ,   more  s p e c i f i c a l l y ,  

p h e n y l e n e   d i e s t e r s ,   may  be  a p p r o p r i a t e  f o r   use  as  p e r a c i d  

p r e c u r s o r s .  

THE  INVENTION 

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

w h e r e i n   R1  is  a l k v l   of  1  to  20  c a r b o n   a toms:   R2  i s  

OH,  -O-R3,   o r  and  X1,  X2,  Y  and  Z  a r e  

i n d i v i d u a l l y   s e l e c t e d   f rom  H,  SO-3,  CO-2,  NO2, 

NR5+4,  h a l o g e n ,   R6 and  m i x t u r e s   t h e r e o f ;  

w h e r e i n   R3  of  -O-R3  is  a l k y l   of  1  to  20  c a rbon   a t o m s ;  

R4  o f  is  a l k y l   of  1  to  20  c a r b o n   a t oms ;   R5  o f  

NR5+4  is  s e l e c t e d   from  H,  a l k y l   of  1  to  24  c a r b o n   atoms  a n d  

m i x t u r e s   t h e r e o f ;   and  R6  is  a l k y l   of  1  to  20  c a r b o n   a t o m s ;  

w h e r e i n   when  R2  is  OH,  R1  has  more  t han   about   3 

c a r b o n   a toms ;   and  whe re in   when  R2  i s  and  R1  a n d  

R4  c o m p r i s e   i n d i v i d u a l l y   a l k y l s   of  l e s s   than  3  c a r b o n   a t o m s ,  

R1 ≠  R 4 .  



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

c o m p o s i t i o n   c o m p r i s i n g :  

(a)  A  h y d r o g e n   p e r o x i d e   s o u r c e ;   a n d  

(b)  A  b l e a c h   e f f e c t i v e   amount  of  a  p r e c u r s o r   of  the  g e n e r a l  

s t r u c t u r e :  

w h e r e i n   R1  is  a l k y l   of  1  to  20  c a rbon   a toms:   R2  i s  

OH,  -O-R3,  o r  and  X1,  X2,  Y  and  Z  a r e  

i n d i v i d u a l l y   s e l e c t e d   from  H,  SO-3,  CO-2,  NO2, 

NR5+4,  h a l o g e n ,   R6 and  m i x t u r e s   t h e r e o f ;  

w h e r e i n   R   of  -O-R3  is  a l k y l   of  1  to  2 0  c a r b o n   a t o m s :  

R4  o f  is  a l k y l   of  1  t o   2 0  c a r b o n   a toms;   R5  o f  

NR5+4  is  s e l e c t e d   f rom H,   a l k y l   of  1  t o   24  ca rbon   atoms  a n d  

m i x t u r e s   t h e r e o f ;   and  R   is  a l k y l   of  1  to  20  ca rbon   a t o m s .  

P r e f e r r e d   embod imen t s   i n c l u d e   p h e n y l e n e   m o n o e s t e r s   w h e r e i n  

R2  is  OH  and  R1  is  s t r a i g h t   c h a i n   a l k y l   of  1  t o  1 1   c a r b o n  

atoms;   and  p h e n y l e n e   d i e s t e r s   w h e r e i n   R2  i s  -  both  R2 

and  R4  s t r a i g h t   cha in   c o m p r i s i n g   a l k y l s   of  1  to  11  carbon   a t o m s .  

S e l e c t e d   a d j u n c t s   can  be  added  to  t he se   b l e a c h i n g  

c o m p o s i t i o n s ,   such  as  s u r f a c t a n t s ,   s t a b i l i z e r s ,   b u f f e r s   and  

b u i l d e r s .   The  i n v e n t i o n   a l s o   i n c l u d e s   a  method  for  s y n t h e s i z i n g  

the  above  no ted   p r e c u r s o r   compounds  and  a  method  of  b l e a c h i n g .  



The  i n v e n t i o n   g e n e r a l l y   r e l a t e s   to  nove l   p e r a c i d   p r e c u r s o r s  

T y p i c a l   p r e c u r s o r s   are  e s t e r s ,   imide  or  enol   e s t e r   compounds  w h i c h  

a re   combined   wi th   a  s o u r c e   of  p e r o x y g e n ,   such  as  h y d r o g e n  

p e r o x i d e ,   sod ium  p e r c a r b o n a t e   or  sodium  p e r b o r a t e .   T h e s e  

p a r t i c u l a r   t y p e s   of  p r e c u r s o r s   are  commonly  used  in  Europe  w h e r e  

w a s h i n g   t e m p e r a t u r e s   are  g e n e r a l l y   h i g h e r   than  is  p r e v a l e n t   in  t h e  

U n i t e d   S t a t e s .   Washing  t e m p e r a t u r e s   of  up  to  100°C  are   common 

in  E u r o p e .  

However ,   t h e r e   r ema ins   a  need  to  p r o v i d e   p e r a c i d   p r e c u r s o r s  

which  a re   e f f e c t i v e   to  promote   good  b l e a c h i n g   in  wash  t e m p e r a t u r e s  

below  70°C,  more  p r e f e r a b l y   below  60°C,  and  most  p r e f e r a b l y  

below  5 0 ° C .  

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

g e n e r a l   s t r u c t u r e :  

w h e r e i n   R1  is  a l k v l   of  1  to  20  c a r b o n   a toms:   R2  i s  

OH,  -O-R3,   o r  and  X1,  X2,  Y  and  Z  a r e  

i n d i v i d u a l l y   s e l e c t e d   from  H,  SO-3,  CO-2,  NO2, 

NR5+4,  h a l o g e n ,   R6  and   m i x t u r e s   t h e r e o f ;  

w h e r e i n   R   of  -O-R3  is  a l k y l   of  1  to  20  ca rbon   a t o m s ;  

R4  o f  is  a l k y l   of  1  to  20  ca rbon   a toms;   R5  o f  

NR5+4  is  s e l e c t e d   from  H,  a l k y l   of  1  to  24  c a r b o n   atoms  a n d  



m i x t u r e s   t h e r e o f ;   and  R6  is  a l k y l   of  1  to  20  c a r b o n   a t o m s ;  

w h e r e i n   when  R2  is  OH,  R1  has  more  than  about  3 

c a r b o n   a toms;   and  w h e r e i n   when  R2  i s  and  R1  and  

R4  c o m p r i s e   i n d i v i d u a l l y   a l k y l s   of  l e s s   than   3  ca rbon   a t o m s ,  

R1 ≠  R4 .  

The  embodiments   of  t h i s   g e n e r a l   s t r u c t u r e   i n c l u d e :  

w h e r e i n   R1,  X1,  X2,  Y  and  Z  are  d e f i n e d   as  a b o v e ;  

w h e r e i n   R1,  R3,  X1,  X2,  Y  and  Z  are  d e f i n e d   as  a b o v e ;  

a n d  

w h e r e i n   R1,  R4,  X1,  X2,  Y  and  Z  are  d e f i n e d   as  a b o v e .  

The  s u b s t i t u e n t s   R1,  R4  and  R6,  a l l   b e ing   a l k y l s   of  1  t o  

20  c a rbon   a toms,   may  a d d i t i o n a l l y   be  e i t h e r   s t r a i g h t   c h a i n ,  



b r a n c h e d   c h a i n ,   have  some  u n s a t u r a t i o n   ( f o r   e x a m p l e ,   i f   R1,  R4 

or  R 6  i s   d e r i v e d   from  n a t u r a l   o i l s   or  f a t t y   a c i d s ,   e . g . ,   o l e i c  

a c i d ) ,   and  may  be  s u b s t i t u t e d   at  v a r i o u s   p o s i t i o n s   on  the  c a r b o n  

c h a i n .   S u b s t i t u e n t s   of  R1,  R   and  R6  may  i n c l u d e   h a l o g e n  

( C l - ,   Br - ,   I - ) ,   N02,  NR5+4  (R5  d e f i n e d   as  in  t h e  

f o r e g o i n g ,   and  r e p r e s e n t i n g ,   e . g . ,   NH4  and  o t h e r   q u a t e r n a r y  

ammonium  compounds ) ,   SO-4,  CO-2,  and  OH. 

With  r e s p e c t   to  the  r i n g   s u b s t i t u e n t s   X1,  X2,  Y  and  Z,  

which  are   s e l e c t e d   from  H,  SO-3,  CO-2,  NO2,  NR5+4, 

h a l o g e n ,  R 6   and  m i x t u r e s   t h e r e o f   ( w h e r e i n   R5  of  NR5+4  i s  

s e l e c t e d   from  H,  a l k y l   of  1-24  c a rbon   a t o m s ,   and  m i x t u r e s   t h e r e o f ;  

and  R6  is  a l k y l   of  1  to  20  c a rbon   a t o m s ) ,   any  c o m b i n a t i o n   o f  

t h e s e   s u b s t i t u e n t s   may  be  p r e s e n t   in  the  p r e c u r s o r s   of  t h i s  

i n v e n t i o n .   When  the  s u b s t i t u e n t s   a re   c h a r g e d   m o i e t i e s ,   e . g .  

SO-3,  a p p r o p r i a t e   c o u n t e r p a r t   ions   ( c o u n t e r i o n s )   may  b e  

p r e s e n t .   With  r e s p e c t   to  SO-3,  CO-2,  C l  ,   B r  ,   a n d  

F-,  a p p r o p r i a t e   c o u n t e r i o n s   may  b e  

chosen   from  H+,  a l k a l i   me ta l   s a l t s   (Na+,  Li+,   K + ) ,  

a l t h o u g h   a l k a l i n e   e a r t h   s a l t s   ( c a l c i u m ,   magnes ium,   bar ium)   or  e v e n  

ammonium  s a l t s   may  be  p o s s i b l e .   With  r e s p e c t   to  a  q u a t e r n a r y  

ammonium  s u b s t i t u e n t ,   i . e . ,   NR5+4,  a p p r o p r i a t e   c o u n t e r i o n s   c a n  

i n c l u d e   h a l i d e s ,   (CI- ,   Br - ,   I - ) ,   m e t h o s u l f a t e s ,   s u l f a t e s   a n d  

n i t r a t e s .   These  a f o r e m e n t i o n e d   c o u n t e r i o n s   may  a l so   be  p r e s e n t  

wi th   r e s p e c t   to  the  s u b s t i t u t e d   R1,  R   and  R   g r o u p s ,   a s  

a p p r o p r i a t e .  

When  compounds  of  ( I ) ,   i . e . ,   p h e n y l e n e   m o n o e s t e r s ,   a r e  

c o n s i d e r e d ,   i t   is  p r e f e r r e d   t h a t   R   c o m p r i s e   a l k y l   of  1  to  2 0 ,  

more  p r e f e r a b l y   1  to  15,  and  most  p r e f e r a b l y   1  to  11  c a r b o n  

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

6-11  ca rbon   atoms  in  l e n g t h ,   which  a p p e a r   to  p r o v i d e   s u r f a c e  

a c t i v e   p e r a c i d s   when  combined  wi th   a  h y d r o g e n   p e r o x i d e   sou rce   i n  



aqueous   s o l u t i o n .   As  e x e m p l i f i e d   below,   in  EXPERIMENTAL,  Example  

I I ,   t h e s e   p a r t i c u l a r   compounds  were  found  to  be  e x c e l l e n t   i n  

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

s u r p r i s i n g l y   low  l e v e l s   of  d i a c y l   p e r o x i d e ,   which ,   as  d e s c r i b e d   i n  

Chung  i t   a l ,   U.S.  4 , 4 1 2 , 9 3 4 ,   may  be  p r o b l e m a t i c .  

Compounds  of  ( I I ) ,   i . e . ,   p h e n y l e n e   e s t e r s   wi th   an  e t h e r  

s u b s t i t u e n t ,   -O-R5,  w h e r e i n   R5  is  a l k y l   of  1  to  20,  more  

p r e f e r a b l y   1  to  10,  and  most  p r e f e r a b l y   1  to  6,  ca rbon   a toms,   may 

be  very   r e a c t i v e   compounds .   E s p e c i a l l y   p r e f e r r e d   may  be  when  R5 

= CH3.  As  with  the  s u b s t i t u e n t s   R ,   R  and  R ,  R  may 

be  s t r a i g h t   c h a i n ,   b r a n c h e d ,   u n s a t u r a t e d   or  s u b s t i t u t e d .  

With  compounds  of  ( I I I ) ,   i . e . ,   p h e n y l e n e   d i e s t e r s ,   w h e r e i n  

R2  i s  R1  and  R4  are   p r e f e r a b l y   1  to  20,  more  

p r e f e r a b l y   1  to  15,  and  most  p r e f e r a b l y   1  to  11  carbon   a t o m s .  

These  p a r t i c u l a r   compounds  have  the  a d v a n t a g e s   of  c o n t a i n i n g   two 

p o t e n t i a l   s i t e s   for  p e r h y d r o l y s i s   and  thus  appea r   to  g r e a t l y  

i n c r e a s e   p e r a c i d   y i e l d s   over  p r i o r   a r t   p r e c u r s o r s   when  the  same 

amount  of  p r e c u r s o r s ,   based   on  molar   e q u i v a l e n t s ,   is  used .   R1  may 

equal   R 4  b u t   u n e x p e c t e d   s a l u t a r y   b e n e f i t s   appea r   when  R 1  a n d  

R4  are  u n e q u a l ,   i . e . ,   the  compound  is  a  mixed  d i e s t e r .   I n  

p a r t i c u l a r   when  R1  or  R4  is  l e s s   than  5  c a r b o n s ,   and  the  o t h e r  

is  g r e a t e r ,   i t   is  b e l i e v e d   t h a t   both   h y d r o p h o b i c   and  h y d r o p h i l i c  

p e r a c i d s   a re   g e n e r a t e d .   T h e r e f o r e ,   if  used  in  aqueous   media  w i t h  

a  s o u r c e   of  hydrogen   p e r o x i d e   ( e . g . ,   sodium  p e r b o r a t e  

m o n o h y d r a t e ) ,   for  example ,   as  an  a l l   f a b r i c   b l e a c h ,   two  d i f f e r e n t  

o x i d i z i n g   s p e c i e s   appea r   to  be  p r e s e n t   which  can  a t t a c h   t o  

d i f f e r e n t   types   of  s o i l s ,   i . e . ,   h y d r o p h i l i c   s o i l s   such  as  tea  and  

wine ,   and  o i l y   s o i l s ,   such  as  s e b u m .  



The  p h e n y l e n e   d i e s t e r s   of  ( I I I )   i n c l u d e   o r t h o ,   meta  a n d  

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

d i h e x a n o a t e ,   d i o c t a n o a t e   and  mixed  ( i . e . ,   w h e r e i n   R1 ≠  R4) 

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

are   e x e m p l i f i e d   b e l o w :  

H y d r o q u i n o n e   ( 1 , 4 - b e n z e n e d i o l ;   1 , 4 - d i h y d r o x y b e n z e n e ;  

p - d i h y d r o x y b e n z e n e )   is  a  whi te   c r y s t a l l i n e   compound  which  can  be  

o b t a i n e d   by  dry  d i s t i l l a t i o n   of  q u i n i c   a c i d   or  by  r e d u c t i o n   o f  

q u i n o n e .  

R e s o r c i n o l   ( 1 , 3 - b e n z e n e d i o l ;   1 , 3 - d i h y d r o x y b e n z e n e ;  

m - d i h y d r o x y b e n z e n e )   is  a  c r y s t a l l i n e   compound  wi th   a  f a i n t  

a r o m a t i c . o d o r ,   and  a   s w e e t / b i t t e r   t a s t e .   I t   may  be  p r o d u c e d   by  

the  a l k a l i   f u s i o n   of  ga lbanum  and  a s a f e t i d a   r e s i n s .  

C a t e c h o l   ( 1 , 2 - b e n z e n e d i o l ;   1 , 2 - d i h y d r o x y b e n z e n e ;  

o - d i h y d r o x y b e n z e n e )   is  a  c r y s t a l l i n e   compound  wi th   a  p h e n o l i c   o d o r  

and  a  sweet  and  b i t t e r   t a s t e .   It  may  be  o b t a i n e d   by  d r i e d  

d i s t i l l a t i o n   of  c a t e c h i n   which  is  found  i n  t h e   aqueous   e x t r a c t   o f  

c a t e c h u ,   which  is  an  e x t r a c t   of  an  East   Asian   a c a c i a   p l a n t .  



All  t h r e e   of  t h e s e   d i h y d r o x y b e n z e n e   s t a r t i n g   m a t e r i a l s   a r e  

c o m m e r c i a l l y   a v a i l a b l e .  

The  d i h y d r o x y b e n z e n e s   are  weak  a c id s   with  two  d i s s o c i a t i o n  

c o n s t a n t s .   They  are  g e n e r a l l y   c l a s s i f i e d   as  a n t i o x i d a n t   a g e n t s  

and  are  u s e f u l   a n a l y t i c a l   r e a g e n t s .   The i r   s t r u c t u r e s ,   uses  a n d  

c h e m i s t r i e s   a re   more  t h o r o u g h l y   e x p l o r e d   in  K i r k - O t h m e r ,  

E n c y c l o p e d i a   of  Chemica l   T e c h n o l o g y ,   3rd  Ed . ,   vol   13,  pages  3 9 - 6 9  

( 1 9 8 1 ) ,   which  pages   are  i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .  

The  d i e s t e r i f i e d   d e r i v a t i v e s   of  t he se   d i h y d r o x y b e n z e n e  

compounds  are   g e n e r a l l y   p r o d u c e d   by  r e a c t i n g   them  wi th   an  

a p p r o p r i a t e   a c i d   a n h y d r i d e   in  the  p r e s e n c e   of  a  s t r o n g   a c i d .   The 

g e n e r a l   p r o c e d u r e s   for  making  these   p r e c u r s o r s   a re   se t   f o r t h   b e l o w  

in  EXPERIMENTAL.  A d d i t i o n a l l y ,   the  p r e f e r r e d   p h e n y l e n e   m o n o e s t e r s  

are  d e p i c t e d   below  in  EXPERIMENTAL. 

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

t he se   novel   p r e c u r s o r s   are  combined  with  a  s o u r c e   of  h y d r o g e n  

p e r o x i d e   in  a q u e o u s   s o l u t i o n   as  f o l l o w s :  

Step  I  

Step  I I  

whe re in   the  p h e n y l e n e   d i e s t e r   p r e c u r s o r s   r e v e r t   back  to  t h e  

a p p r o p r i a t e   d i h y d r o x y b e n z e n e   compound .  



While   the  f o r e g o i n g   is  b e l i e v e d   to  o c c u r ,   in  f a c t ,   t h e  

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

in  r a p i d   s e q u e n c e ,   or  a  c o m b i n a t i o n   of  t h e s e   r e a c t i o n s .  

W h a t e v e r   the  mechan i sm,   i t   was  s u r p r i s i n g l y   d i s c o v e r e d   t h a t  

when  the   n o v e l   p r e c u r s o r s   were  combined   w i t h   h y d r o g e n   p e r o x i d e   i n  

a q u e o u s   s o l u t i o n ,   h i g h  y i e l d s   of  p e r a c i d   were  p r o d u c e d ,   even  at  l ow  

t e m p e r a t u r e s   such  as  t h o s e   found  in  U.S.  wash  w a t e r   t e m p e r a t u r e s .  

I t   was  even  move  s u r p r i s i n g   to  s e e  t h e s e   h igh   y i e l d s   g iven   t h a t   t h e  

b y p r o d u c t s   of  r e a c t i o n ,   d i h y d r o x y b e n z e n e s ,   are  no t ed   a n t i o x i d a n t s  

which   one  would  e x p e c t   to  consume  t h e  p e r a c i d s   t hus   p r o d u c e d .  

A p p l i c a n t s   have  found  t h e s e   p a r t i c u l a r   s u b s t i t u t e d   p h e n y l e n e  

d i e s t e r s   to  be  p a r t i c u l a r l y   e f f e c t i v e   in  low  t e m p e r a t u r e   b l e a c h i n g  

a p p l i c a t i o n s .   I t   was  s u r p r i s i n g   t h a t ,   g i v e n   the   l a r g e   number  o f  

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

were  s u i t a b l e   for   low  t e m p e r a t u r e   b l e a c h i n g   a p p l i c a t i o n s .   L a r g e  

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

in  c o l d   w a t e r   was  assumed  to  be  p r o b l e m a t i c .   While  e n h a n c e d  

b l e a c h i n g   a c t i v i t y   o c c u r s   when  v a r i o u s   s o l u b i l i z i n g   g roups   a r e  

added  to  t h e s e   c o m p o s i t i o n s ,   s u f f i c i e n t   p e r o x y a c i d   g e n e r a t i o n   f o r  

- b l e a c h   a p p l i c a t i o n s   h a s  b e e n   o b s e r v e d   even  in  t h e i r ' a b s e n c e .  

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

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

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

or  d i s p e r s i b i l i t y .   T h e r e f o r e ,   s o l u b i l i t y / d i s p e r s i b i l i t y   and  h e n c e  

p e r f o r m a n c e   can  be  improved   by  the  a d d i t i o n   of  s o l u b i l i z i n g   g r o u p s  

such  as  SO-3,  CO-2,  NR3+4.  P l a c e m e n t   of  t h e s e  

s o l u b i l i z i n g   g roups   may  have  d i f f e r e n t   e f f e c t s   on  the  p r e c u r s o r  

c o m p o s i t i o n s .  F o r   e x a m p l e ,   if  the  s o l u b i l i z i n g   g r o u p s   are  p l a c e d  



on  the  a r o m a t i c   r i ng   or  at  or  near  the  end  of  the  a l k y l   g roups   o f  

the  e s t e r s ,   i n c r e a s e d   s o l u b i l i t y   may  be  o b s e r v e d .   P l a c i n g   t h e  

s o l u b i l i z i n g   groups   next   to  the  c a r b o n y l   ca rbon   on  the  e s t e r   g r o u p  

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

may  i n c r e a s e   the  p e r h y d r o l y s i s   r a t e .   These  t h e o r i e s   are  by  way  o f  

e x p l a n a t i o n   and  not  i n t e n d e d   to  t h e r e b y   r e s t r i c t   the  i n v e n t i o n  

h e r e i n .  

A d d i t i o n   of  the  above  d e s c r i b e d   s u b s t i t u e n t   g roups   can  b e  

a c c o m p l i s h e d   by  ways  known  to  t h o s e   s k i l l e d   in  the  a r t .   F o r  

e x a m p l e ,  h a l o g e n   groups   may  be  added  by  t y p i c a l   h a l o g e n a t i o n  

r e a c t i o n s ,   in  which  a  t y p i c a l   s o u r c e   of  h a l o g e n   is  combined  w i t h  

the  s e l e c t e d   d i h y d r o x y b e n z e n e   s t a r t i n g   m a t e r i a l   in  the  p r e s e n c e   o f  

a  Lewis  Acid.   N i t r a t i o n ,   on  the  o t h e r   hand,   o c c u r s   when  t h e  

d i h y d r o x y b e n z e n e   is  r e a c t e d   with  n i t r i c   ac id   in  the  p r e s e n c e   o f  

s u l f u r i c   a c i d .   S u l f o n a t i o n   o c c u r s   when  the  d i h y d r o x y b e n z e n e   i s  

r e a c t e d   wi th   c o n c e n t r a t e d   s u l f u r i c   a c i d .   On  the  o the r   h a n d ,  

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

with   the  d i h y d r o x y b e n z e n e   in  the  p r e s e n c e   of  l i q u i d   ammonia .  

F u r t h e r ,   as  with  t y p i c a l   b e n z e n e - d e r i v e d   compounds ,   a c y l a t i o n   a n d  

a l k y l a t i o n   can  occur   via  F r i e d e l - C r a f t s   r e a c t i o n s .  

E s p e c i a l l y   p r e f e r r e d   are  s o l u b i l i z i n g   g r o u p s ,   such  a s  

s u l f o n a t e   (-SO-3)  or  c a r b o x y l a t e   (-CO2)  g r o u p s .   T h e s e  

appea r   to  impar t   good  s o l u b i l i t y / d i s p e r s i b i l i t y   p r o p e r t i e s   to  t h e  

p e r a c i d   p r e c u r s o r s   of  t h i s   i n v e n t i o n .   A d d i t i o n a l l y ,   it  i s  

p r e f e r r e d   tha t   a  c o u n t e r p a r t   ion  ( c o u n t e r i o n )   to  the  s u l f o n a t e   o r  

c a r b o n a t e   group  be  chosen  from  H+.or  an  a l k a l i   meta l   i o n  

s e l e c t e d   from  sodium,   p o t a s s i u m   or  l i t h i u m ,   a l t h o u g h   a l k a l i n e  

e a r t h   c o u n t e r i o n s   and  even  ammonium  c o u n t e r i o n s   may  be  a p p r o p r i a t e .  

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

m a t r i x   for  use  in  l i q u i d   or  s o l i d   d e t e r g e n t   b l e a c h e s   by  d i s s o l v i n g  



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

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

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

more  w a t e r - d i s p e r s i b l e   or  - m i s c i b l e   s o l v e n t s   may  be  c o n s i d e r e d .  

As  an  example   of  a f f i x a t i o n   to  a  s u b s t r a t e   m a t e r i a l ,   t h e  

p r e c u r s o r s   of  the   p r e s e n t   i n v e n t i o n   cou ld   be  i n c o r p o r a t e d   onto  a  

n o n - p a r t i c u l a t e   s u b s t r a t e   such  as  d i s c l o s e d   in  p u b l i s h e d   E u r o p e a n  

P a t e n t   A p p l i c a t i o n   EP  98  129,  whose  d i s c l o s u r e   is  i n c o r p o r a t e d  

h e r e i n   by  r e f e r e n c e .  

In  a  f u r t h e r   embodiment   of  the  p h e n y l e n e   d i e s t e r s   of  t h i s  

i n v e n t i o n ,   i t   has  been  found  t h a t   p r e c u r s o r s   c o n t a i n i n g   m i x e d  

cha in   l e n g t h s ,   i . e . ,   a  s h o r t e r   c a rbon   c h a i n   l e n g t h   of  at  l e a s t   o n e  

e s t e r   f u n c t i o n a l i t y ,   and  a  l o n g e r   c a r b o n   l e n g t h   at  the  s e c o n d  

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

e x a m p l e ,   i t   is  b e l i e v e d   t h a t   when  one  of  the  e s t e r   f u n c t i o n a l i t i e s  

has  an  a l k y l   s t r a i g h t   cha in   l e n g t h   of  l e s s   than  5,  e . g . ,   w h e r e i n  

R1  or  R4  is  CH3,  and  the  o t h e r   a l k y l   g r o u p ' s   c h a i n   l e n g t h   i s  

g r e a t e r   than  5  c a rbon   a toms,   p e r o x y a c i d s   which  a r e ,   r e s p e c t i v e l y ,  

h y d r o p h i l i c   and  h y d r o p h o b i c   are  g e n e r a t e d .   The  b e l i e v e d   a d v a n t a g e  

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

h y d r o p h i l i c   s t a i n s ,   e . g . ,   tea  and  wine ,   can  be  a t t a c k e d   with  a  

h y d r o p h i l i c   p e r o x y a c i d   b l e a c h   wh i l e   o i l y   s o i l s ,   e . g . ,   sebum,  c a n  

be  a t t a c k e d   wi th   a  h y d r o p h o b i c   p e r o x y a c i d   b l e a c h .   D i f f e r e n t  

p r e - f o r m e d   h y d r o p h o b i c   and  h y d r o p h i l i c   p e r o x y a c i d   b l e a c h e s   w e r e  

combined  in  p u b l i s h e d   European  P a t e n t   A p p l i c a t i o n   EP  68  547,  whose  

d i s c l o s u r e   is  i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   P r e - f o r m e d  

p e r a c i d s   a p p e a r ,   however ,   to  have  s t o r a g e   s t a b i l i t y   p r o b l e m s   a n d  

may  lose   s i g n i f i c a n t   amounts  of  a c t i v e   oxygen  (A.O)  upon  p r o l o n g e d  

s t o r a g e .   EP  98  129,  men t ioned   above ,   d i s c l o s e s   in  one  e m b o d i m e n t ,  

s e p a r a t e   p e r a c i d   p r e c u r s o r s   which  are   i m p r e g n a t e d   on  a  f a b r i c  

s u b s t r a t e .   P r o b l e m a t i c   to  t h i s   a p p r o a c h   are  the  a d d e d  

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



u s i n g   s l u r r y i n g ,   e m u l s i f y i n g   or  o t h e r   t e c h n i q u e s   to  bind  t h e  

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

c o m b i n a t i o n   of  the  p r e s e n t   i n v e n t i o n   is  when  one  e s t e r   is  an  

a c e t a t e   ( e . g . ,   R1  is  CH3)  and  the  o t h e r   is  an  h e x a n o a t e ,  

h e p t a n o a t e ,   o c t a n o a t e   or  n o n a n o a t e   ( e . g ,   R  i s   - (CH2)4CH3 

to  - (CH2)7CH3) .   In  a  p r e f e r r e d   embodiment ,   the  t o t a l   number  

of  b a c k b o n e   c a r b o n s   of  R  p l u s   R  s h o u l d   be  in  the  range  o f  

2 - 2 0 ,   more  p r e f e r a b l y   5 -20 ,   most  p r e f e r a b l y   7 - 1 4 .  

A d d i t i o n a l l y ,   i t   was  s u r p r i s i n g l y   found  t h a t   whi le   t h e  

p o s i t i o n i n g   of  the  e s t e r   groups   with  r e s p e c t   to  each  o the r   on  t h e  

p h e n y l   r i n g   is  s i g n i f i c a n t ,   i t   is  not  c r i t i c a l .   This  was 

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

which  c o m p r i s e   a  s u b s t i t u t e d   phenyl   r ing   must  have  the  a c t i v e  

s u b s t i t u e n t   in  pa ra   c o n f i g u r a t i o n   with  r e s p e c t   to  o t h e r  

s u b s t i t u e n t s ,   l i k e l y ,   i t   is  assumed,   to  avo id   s t e r i c   h i n d r a n c e .  

Under  wash  c o n d i t i o n s   and  at  t e m p e r a t u r e s   below  70°C,  i t   h a s  

been  s u r p r i s i n g l y   found  t h a t   any  d i h y d r o x y b e n z e n e ,   w h e t h e r  

c a t e c h o l ,   h y d r o q u i n o n e   or  r e s o r c i n o l ,   can  be  used  as  p e r h y d r o l y s i s  

l e a v i n g   g r o u p s ,   and  t h a t   the  r e s u l t i n g   a n t i o x i d a n t   does  n o t  

a p p r e c i a b l y   or  r a p i d l y   consume  the  o x i d a n t   f o r m e d ,   i . e . ,   t h e  

p e r o x y a c i d ( s ) .   R e s o r c i n o l   and  c a t e c h o l   may  be  the  p r e f e r r e d  

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

o r t h o ,   meta  and  para   p h e n y l e n e   d i e s t e r s ,   h y d r o q u i n o n e   may  be  t h e  

most  r e a d i l y   o x i d i z a b l e .  

In  the  d i s c l o s u r e   of  Chung,  e t .  a l . ,   U.S.  4 , 4 1 2 , 9 3 4 ,   i t   i s  

c o n t e n d e d   t h a t   the  molar   r a t i o   of  hydrogen   p e r o x i d e   to  b l e a c h  

a c t i v a t o r   must  exceed   1.5  or  e l s e   a  c o m p e t i n g   r e a c t i o n   is  f a v o r e d  

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

to  form  d i a c y l   p e r o x i d e .   In  c o n t r a s t   to  the  Chung,  e t .   a l .   b l e a c h  

a c t i v a t o r ,   the  p r e s e n t   i n v e n t i o n   has  been  s u r p r i s i n g l y   d i s c o v e r e d   t o  



form  low  l e v e l s   of  d i a c y l   p e r o x i d e .   Th is   is  f u r t h e r   d e p i c t e d  

below  in  EXPERIMENTAL,  Examples   II  and  IV.  A l though   i t  i s  n o t  

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

the  p h e n y l e n e   d i e s t e r   p r e c u r s o r s   may  have  d i f f e r e n t  s u r f a c e   a c t i v e  

p r o p e r t i e s .   And,  b e c a u s e   of  two  r e a c t i v e   s i t e s ,   which  p r o v i d e s  

two  e q u i v a l e n t s   of  p e r a c i d   per  e q u i v a l e n t   of  p r e c u r s o r ,   l o w e r  

c o n c e n t r a t i o n s   of  p r e c u r s o r   are   n e e d e d .   There   a l s o   is  no  need  f o r  

a  h y d r o g e n   p e r o x i d e / p r e c u r s o r   r a t i o   of  g r e a t e r   than  1 .5 ,   a s  

manda ted   in  the  Chung,  e t .   a t .   d i s c l o s u r e .   Based  on  two  r e a c t i v e  

s i t e s ,   i . e . ,   the  e s t e r   e q u i v a l e n t s   of  the  p h e n y l e n e   d i e s t e r  

p r e c u r s o r s ,   a  r a t i o   of  1:1  h y d r o g e n   p e r o x i d e :   e s t e r   is  p o s s i b l e ,  

a l t h o u g h   r a t i o s   g r e a t e r   than  t h i s   are   a l s o   w i t h i n   the  i n v e n t i o n .  

It   is  p r e f e r r e d   t h a t   the  molar   r a t i o   of  h y d r o g e n   p e r o x i d e :   e s t e r  

be  from  a b o u t   1:20  to  20 :1 ,   more  p r e f e r a b l y   about   1:10  to  1 0 : 1 ,  

most  p r e f e r a b l y   about   1:1  to  5 : 1 .  

While  i t   is  e x p l a i n e d   above  t h a t   s u b s t i t u t i n g  

s o l u b i l i z i n g   g roups   on  the  pheny l   r i n g   w i l l  i m p r o v e   the  s o l u b i l i t y  

and  e n h a n c e   the  r e a c t i v i t y   of  t h e s e   p r e c u r s o r s , ,   an  a l t e r n a t e   mode 

and  p r e f e r r e d   embodiment   is  to  combine  the  p r e c u r s o r s   with  a 

s u r f a c t a n t .   P a r t i c u l a r l y   e f f e c t i v e   s u r f a c t a n t s   appear   to  b e  

n o n i o n i c   s u r f a c t a n t s .   P r e f e r r e d   s u r f a c t a n t s   of  use  i n c l u d e   l i n e a r  

e t h o x y l a t e d   a l c o h o l s ,   such  as  t h o s e   s o l d   by  S h e l l   Chemica l   Company 

under   the  b rand   name  Neodol .   Other   s u i t a b l e   n o n i o n i c   s u r f a c t a n t s  

can  i n c l u d e   o t h e r   l i n e a r   e t h o x y l a t e d   a l c o h o l s   wi th   an  a v e r a g e  

l e n g t h   of  6  to  16  ca rbon   atoms  and  a v e r a g i n g   about   2  to  20  m o l e s  

of  e t h y l e n e   ox ide   per  mole  of  a l c o h o l ;   l i n e a r   and  b r a n c h e d ,  

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

a v e r a g e   l e n g t h   of  about   6  to  16  ca rbon   atoms  and  a v e r a g i n g   0 - 1 0  

moles  of  e t h y l e n e   oxide  and  abou t   1  to  10  moles  of  p r o p y l e n e   o x i d e  

per  mole  of  a l c o h o l ;   l i n e a r   and  b r a n c h e d   a l k y l p h e n o x y   ( p o l y e t h o x y )  

a l c o h o l s ,   o t h e r w i s e   known  as  e t h o x y l a t e d   a l k y l p h e n o l s ,   with  an  

a v e r a g e   c h a i n   l e n g t h   of  8  to  16  c a rbon   a toms  and  a v e r a g i n g   1.5  t o  



30  moles  of  e t h y l e n e   ox ide   per  mole  of  a l c o h o l ;   and  m i x t u r e s  

t h e r e o f .  

F u r t h e r   s u i t a b l e   n o n i o n i c   s u r f a c t a n t s   may  i n c l u d e  

p o l y o x y e t h y l e n e   c a r b o x y l i c   a c i d   e s t e r s ,   f a t t y   ac id   g l y c e r o l  

e s t e r s ,   f a t t y   a c i d   and  e t h o x y l a t e d   f a t t y   ac id   a l k a n o l a m i d e s ,  

c e r t a i n   b lock   c o p o l y m e r s   of  p r o p y l e n e   ox ide   and  e t h y l e n e   o x i d e ,  

and  block  p o l y m e r s   of  p r o p y l e n e   o x i d e   and  e t h y l e n e   ox ide   w i t h  

p r o p o x y l a t e d   e t h y l e n e   d i a m i n e .   Also  i n c l u d e d   are  such  s e m i - p o l a r  

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

s u l f o x i d e s ,   and  t h e i r   e t h o x y l a t e d   d e r i v a t i v e s .  

An ion ic   s u r f a c t a n t s   may  a l s o   be  s u i t a b l e .   Examples   of  s u c h  

a n i o n i c   s u r f a c t a n t s   may  i n c l u d e   the  ammonium,  s u b s t i t u t e d   ammonium 

( e . g . ,   m o n o - d i - ,   and  t r i e t h a n o l a m m o n i u m ) ,   a l k a l i   meta l   and  

a l k a l i n e   e a r t h   me ta l   s a l t s   of  C6-C20  f a t t y   a c i d s   and  r o s i n  

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

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

s u l f o n a t e s ,   h y d r o x y a l k a n e   s u l f o n a t e s ,   f a t t y   ac id   m o n o g l y c e r i d e  

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

acy l   N - m e t h y l t a u r i d e s .  

S u i t a b l e   c a t i o n i c   s u r f a c t a n t s   may  i n c l u d e   the  q u a t e r n a r y  

ammonium  compounds  in  which  t y p i c a l l y   one  of  the  g roups   l i n k e d   t o  

the  n i t r o g e n   atom  is  a  C12-C18  a l k y l   group  and  the  o t h e r   t h r e e  

g roups   are  s h o r t   c h a i n e d   a l k y l   g r o u p s   which  may  bear   i n e r t  

s u b s t i t u e n t s   such  as  pheny l   g r o u p s .  

F u r t h e r ,   s u i t a b l e   a m p h o t e r i c   and  z w i t t e r i o n i c   s u r f a c t a n t s  

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

group  and  a  h y d r o p h o b i c   o r g a n i c   g roup   may  i n c l u d e   amino  c a r b o x y l i c  

a c i d s   and  t h e i r   s a l t s ,   amino  d i c a r b o x y l i c   a c i d s   and  t h e i r   s a l t s ,  



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

i m i d a z o l i n i u m   d e r i v a t i v e s ,   c e r t a i n   q u a t e r n a r y   ammonium  c o m p o u n d s ,  

c e r t a i n   q u a t e r n a r y   p h o s p h o n i u m   compounds  and  c e r t a i n   t e r t i a r y  

s u l f o n i u m   compounds .   Other   examples   of  p o t e n t i a l l y   s u i t a b l e  

z w i t t e r i o n i c   s u r f a c t a n t s   can  be  found  d e s c r i b e d   in  J o n e s ,   U . S .  

4 , 0 0 5 , 0 2 9 ,   at  columns  11 -15 ,   which  are  i n c o r p o r a t e d   h e r e i n   by  

r e f e r e n c e .  

F u r t h e r   examples   of  a n i o n i c ,   n o n i o n i c ,   c a t i o n i c   and  a m p h o t e r i c  

s u r f a c t a n t s   which  may  be  s u i t a b l e   for  use  in  t h i s   i n v e n t i o n   a r e  

d e p i c t e d   in  K i r k - O t h m e r ,   E n c y c l o p e d i a   of  Chemica l   T e c h n o l o g y ,  

Th i rd   E d i t i o n ,   Volume  22,  pages   3 4 7 - 3 8 7 ,   and  M c C u t c h e o n ' s  

D e t e r g e n t s   and  E m u l s i f i e r s ,   North  Amer ican   E d i t i o n ,   1983,  w h i c h  

are  i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .  

As  m e n t i o n e d   h e r e i n a b o v e ,   o the r   common  d e t e r g e n t   a d j u n c t s   may 

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

for  example ,   a  dry  b l e a c h   c o m p o s i t i o n   is  d e s i r e d ,   the  f o l l o w i n g  

r anges   (we igh t   %)  a p p e a r   p r a c t i c a b l e :  

The  h y d r o g e n   p e r o x i d e   s o u r c e   may  be  s e l e c t e d   from  the  a l k a l i  

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

p e r o x i d e   a d d u c t s   and  h y d r o g e n   p e r o x i d e .   Most  p r e f e r r e d   are  s o d i u m  

p e r c a r b o n a t e ,   sodium  p e r b o r a t e   mono-  and  t e t r a h y d r a t e ,   a n d  

h y d r o g e n   p e r o x i d e .   o t h e r   pe roxygen   s o u r c e s   may  be  p o s s i b l e ,   s u c h  

as  m o n o p e r s u l f a t e s   and  m o n o p e r p h o s p h a t e s .   In  l i q u i d   a p p l i c a t i o n s ,  

l i q u i d   hyd rogen   p e r o x i d e   s o l u t i o n s   are  p r e f e r r e d ,   but  t h e  

p r e c u r s o r   may  need  to  be  kept   s e p a r a t e   t h e r e f r o m   p r i o r   t o  

c o m b i n a t i o n   in  aqueous   s o l u t i o n   to  p r e v e n t   p r e m a t u r e   d e c o m p o s i t i o n .  



The  b u f f e r   may  be  s e l e c t e d   from  sodium  c a r b o n a t e ,   s o d i u m  

b i c a r b o n a t e ,   sodium  b o r a t e ,   sodium  s i l i c a t e ,   p h o s p h o r i c   a c i d  

s a l t s ,   and  o t h e r   a l k a l i   m e t a l / a l k a l i n e   e a r t h   meta l   s a l t s   known  t o  

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

m a l e a t e s   and  a c e t a t e s   may  a l so   be  s u i t a b l e   for   use.   It  a p p e a r s  

p r e f e r a b l e   to  have  s u f f i c i e n t   b u f f e r   to  a t t a i n   an  a l k a l i n e   pH, 

i . e . ,   above  at  l e a s t   about  7 . 0 .  

The  f i l l e r   m a t e r i a l ,   which ,   in  a  d e t e r g e n t   b l e a c h   a p p l i c a t i o n ,  

may  a c t u a l l y   c o n s t i t u t e   the  major  c o n s t i t u e n t ,   by  w e i g h t ,   of  t h e  

d e t e r g e n t   b l e a c h ,   is  u s u a l l y   sodium  s u l f a t e .   Sodium  c h l o r i d e   i s  

a n o t h e r   p o t e n t i a l   f i l l e r .   Dyes  i n c l u d e   a n t h r a q u i n o n e   and  s i m i l a r  

b lue   dyes .   P i g m e n t s ,   such  as  u l t r a m a r i n e   b lue   (UMB),  may  a l so   b e  

u s e d ,   and  can  have  a  b l u i n g   e f f e c t   by  d e p o s i t i n g   on  f a b r i c s   washed  

with  a  d e t e r g e n t   b l e a c h   c o n t a i n i n g   UMB.  M o n a s t r a l   c o l o r a n t s   a r e  

a l s o   p o s s i b l e   for  i n c l u s i o n .   B r i g h t e n e r s ,   such  as  s t i l b e n e ,  

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

a g e n t s ) ,   may  be  i n c l u d e d .   F r a g r a n c e s   used  for  e s t h e t i c   p u r p o s e s  

are  c o m m e r c i a l l y   a v a i l a b l e   from  Norda ,   I n t e r n a t i o n a l   F l a v o r s   and  

F r a g r a n c e s   and  Givaudon .   S t a b i l i z e r s   i n c l u d e   h y d r a t e d   s a l t s ,   s u c h  

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

In  one  of  the  p r e f e r r e d   embod imen t s   in  which  a  m o n o e s t e r  

compound  such  as  in  (I)  above  is  the  p r e c u r s o r ,   a  p r e f e r r e d   b l e a c h  

c o m p o s i t i o n   has  the  f o l l o w i n g   i n g r e d i e n t s :  

The  above  c o m p o s i t i o n   is  f o r m u l a t e d   to  d e l i v e r ,   d e s i r a b l y ,   14 

p a r t s   per  m i l l i o n   t o t a l   a v a i l a b l e   oxygen  (ppm  A . O . ) ,   at  a  pH  o f  

about   1 0 . 5  



In  a n o t h e r   one  of  the  p r e f e r r e d   e m b o d i m e n t s ,   in  which  a  m ixed  

d i e s t e r   compound  as  in  ( I I I )   above  is  the  p r e c u r s o r ,   a  p r e f e r r e d  

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

The  above  c o m p o s i t i o n   is  f o r m u l a t e d   to  d e l i v e r ,   d e s i r a b l y ,  

a b o u t   14  ppm  A.O.  at  a  pH  of  abou t   10 .5 .   Other   p e r o x y g e n   s o u r c e s ,  

such  as  sodium  p e r b o r a t e   m o n o h y d r a t e   or  sodium  p e r c a r b o n a t e   a r e  

s u i t a b l e .   If  a  more  d e t e r g e n t - t y p e   p r o d u c t   is  d e s i r e d ,   the  amount  

of  f i l l e r   can  be  i n c r e a s e d   and  the  p r e c u r s o r   h a l v e d   or  f u r t h e r  

d e c r e a s e d .  

The  nove l   p r e c u r s o r s   of  t h i s   i n v e n t i o n   are   s y n t h e s i z e d   by  t h e  

me thods   which  are  d i s c l o s e d   be low.   A d d i t i o n a l l y ,   p e r f o r m a n c e  

r e s u l t s   a re   shown  below  in  the  EXPERIMENTAL  s e c t i o n .  



I.  S y n t h e s i s   of  1  O c t a n o y l o x y - 3 - H y d r o x y   B e n z e n e  

A d a p t i n g   the  method  of  s y n t h e s i s   d i s c l o s e d   in  D.  J o h n s t o n ,  

" P r e p a r a t i o n   of  H y d r o q u i n o n e   M o n o a c e t a t e , .   C h e m i s t r y   &  I n d u s t r y  

24 :1000   (1982)  (which  is  i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e ) ,   i t   i s  

e x p e c t e d   t h a t   r e s o r c i n o l   may  be  combined  wi th   about   an  e q u i m o l a r  

amount  of  d i o c t a n o i c   ac id   a n h y d r i d e ,   and  e t h y l   a c e t a t e   s o l v e n t ,   a 

n o n - n u c l e o p h i l i c   s o l v e n t ,   in  the  p r e s e n c e   of  4 - d i m e t h y l a m i n o p y r i -  

d i n e ,   a  c a t a l y s t ,   and  a  b a s e ,   such  as  t r i e t h y l a m i n e ,   at  room 

t e m p e r a t u r e ,   to  p roduce   the  d e s i r e d   1  o c t a n o y l o x y - 3 - h y d r o x y  

b e n z e n e   ( r e s o r c i n o l   m o n o o c t a n o a t e ) .  

T h e r e f o r e ,   the  f o l l o w i n g   p r o c e d u r e   was  p e r f o r m e d :  

R e s o r c i n o l   (2 .75  g,  0 .025  m o l e ) ,   4 - d i m e t h y l a m i n o p y r i d i n e   ( 0 . 3  

g,  0 .0025   m o l e ) ,   t r i e t h y l a m i n e   (2 .5  g,  0 .025  mole)   were  d i s s o l v e d  

in  50  ml  of  e t h y l   a c e t a t e   in  a  100  ml  round  bo t tom  f l a s k   e q u i p p e d  

with   a  m a g n e t i c   s t i r   bar .   D i o c t a n o i c   ac id   a n h y d r i d e   (6 .76  g ,  

0 .025  mole)  was  added  d r o p w i s e ,   via  an  a d d i t i o n   f u n n e l ,   to  t h e  

s t i r r e d   s o l u t i o n   over  a  100  minu te   time  p e r i o d .  

The  r e s u l t i n g   s o l u t i o n   was  s t i r r e d   for  an  a d d i t i o n a l   30 

m i n u t e s ,   at  which  time  the  s o l v e n t   was  removed  v ia   r o t a r y   vacuum 

e v a p o r a t i o n .   The  r e m a i n i n g   o i l   was  d i s s o l v e d   in  200  ml  of  e t h y l  

e t h e r   and  e x t r a c t e d   with  a  200  ml  p o r t i o n   of  3%  HC1  to  remove  t h e  

4 - d i m e t h y l a m i n o p y r i d i n e   c a t a l y s t ,   and  four   100  ml  p o r t i o n s   of  5% 

NaHCO3  were  used  to  remove  the  o c t a n o i c   ac id   b y p r o d u c t .  



Af te r   d r y i n g   the  o r g a n i c   phase   wi th   40  grams  of  Na2SO4, 

the  e t h e r   was  removed  by  r o t a r y   vacuum  e v a p o r a t i o n   and  t h e  

r e m a i n i n g   o i l   was  r e d i s s o l v e d   in  15  ml  of  c h l o r o f o r m .   The  s a m p l e  

was  then  c h r o m a t o g r a p h e d   in  a  column  on  200  grams  of  s i l i c a   gel  G 

with   c h l o r o f o r m / p e t r o l e u m   e t h e r   (1 :2   v o l / v o l   r a t i o )   and  p u r e  

r e s o r c i n o l   m o n o o c t a n o a t e   (2 .36   g)  was  c o l l e c t e d .   Y i e l d s   of  t h e  

d e s i r e d   m o n o e s t e r   were  t y p i c a l l y   abou t   4 0 % ( w t . ) .  

S u r p r i s i n g l y ,   u n l i k e   in  the  s y n t h e s i s   d e s c r i b e d   in  J o h n s t o n ' s  

r e p o r t ,   the  h igh   y i e l d s   of  d e s i r e d   m o n o e s t e r ,   r e s o r c i n o l  

m o n o o c t a n o a t e ,   were  not  a c h i e v e d .   However,   b e n e f i c i a l l y ,  

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

a  s l i g h t l y   g r e a t e r   p o r t i o n   ( a b o u t   5 0 % ( w t . ) )   and  a v a i l a b l e   for  u s e  

in  the  p r e s e n t   i n v e n t i o n .  

In  the  f o r e g o i n g   s y n t h e s i s ,   and  in  those   d e p i c t e d   in  I I I   a n d  

IV,  it   is  b e l i e v e d   t h a t   any  of  the  d i h y d r o x y b e n z e n e s   are  s u i t a b l e  

for  use  as  s t a r t i n g   m a t e r i a l s .   If  n o n - n u c l e o p h i l i c   s o l v e n t s   a r e  

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

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

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

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

promote  t r a n s e s t e r i f i c a t i o n   by  a c t i n g   to  form  a  r e a c t i v e  

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

o t h e r   t e r t i a r y   a l i p h a t i c   and  a r o m a t i c   amines .   The  b a s e ,   which  may 

act  to  t i e   up  any  c a r b o x y l i c   a c i d   m o i e t i e s   formed  in  the  r e a c t i o n ,  

may  i n c l u d e   t r i e t h y l a m i n e ,   t e t r a m e t h y l   p i p e r i d i n e ,   NaHCO3, 

Na2co3,  and  s u i t a b l e   t e r t i a r y   a m i n e s .   In  the  s e l e c t i o n   o f  

s u i t a b l e   b a s e s ,   c a r e   must  be  t a k e n   to  i n s u r e   s o l u b i l i t y   of  t h e  

i n g r e d i e n t s   in  the  r e a c t i o n .   S i m i l a r l y ,   if  a c id   c a t a l y s i s   is  t h e  

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

h y d r o c h l o r i c   a c i d ,   and  m e t h a n e s u l f o n i c   ac id   are  among  t h e  

c a t a l y s t s   of  c h o i c e   known  to  t h o s e   s k i l l e d   in  the  a r t .  



I I .   C o m p a r i s o n   of  D iacy l   P e r o x i d e   F o r m a t i o n  

In  o r d e r   to  a s c e r t a i n   the  amounts   of  d i a c y l   p e r o x i d e   f o r m e d  

when  l e s s   t han   a  1 .5 :   1  H202:  p r e c u r s o r   r a t i o   are  u s e d ,  

a p p l i c a n t s   compared   the  l e v e l s   of  d i a c y l   p e r o x i d e   formed  when  two 

p e r a c i d   p r e c u r s o r s   were  s e p a r a t e l y   combined  wi th   H2O2,  n a m e l y ,  

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

of  one  of  the  embod imen t s   of  the  p r e s e n t   i n v e n t i o n ,  

and  sodium  o c t a n o y l o x y   benzene   s u l f o n a t e   (NABS),  

which  is  one  of  the  a c t i v a t o r s   shown  in  U.S.  4 , 4 1 2 , 9 3 4 .  

The  two  p r e c u r s o r s   were  s u b j e c t e d   to  the  f o l l o w i n g   c o n d i t i o n s :  

H2O2:  1 .25  X  10-3M 

(a)  p r e c u r s o r :   1.25  X  10 -3  M <pred i s so lved   in  s u r f a c t a n t )  

b u f f e r :   0.02M  NaHCO3/NaOH 

pH:  1 0 . 5  

t e m p e r a t u r e :   25°C 



(b)  a l l   c o n d i t i o n s   in  ( a ) ,   but   H2O2  a t  

2 .5X  10-3M. 

The  r e s u l t s   w e r e :  

The  r e s u l t s   show  t h a t   at  lower  than   1 . 5 : 1   H 2 0 2 : p r e c u r s o r  

r a t i o s ,   the  i n v e n t i v e   p r e c u r s o r s   w i l l   m a i n t a i n   low  amounts  o f  

d i a c y l   p e r o x i d e .   The  a c t i v a t o r s   of  U.S.  4 , 4 1 2 , 9 3 4 ,   on  the  o t h e r  

hand ,   w i l l   form  s i g n i f i c a n t l y   h i g h e r   l e v e l s   of  d i a c y l   p e r o x i d e .  

Compar ing  the  r e s u l t s ,   i t   s h o u l d   be  no t ed   t h a t   the  a c t i v a t o r s   o f  

U.S.  4 , 4 1 2 , 9 3 4   p r o d u c e   s e v e r a l   t imes   more  d i a c y l - p e r o x i d e   as  t h e  

p r e c u r s o r s   of  the  p r e s e n t   i n v e n t i o n .  

I I I .  S y n t h e s i s   of  1,3  D i h e x a n o y l o x y b e n z e n e  

In  a  r e a c t i o n   v e s s e l ,   r e s o r c i n o l   is  p l a c e d   wi th   an  e q u i m o l a r  

amount  of  h e x a n o i c   ac id   a n h y d r i d e   ( f rom  A l d r i c h   C h e m i c a l s ) .  

C o n c e n t r a t e d   s u l f u r i c   ac id   (98%)  is  added  to  the  s o l u t i o n   a n d  

h e a t e d   at  100°C  for  3  h o u r s .   A  c rude   r e a c t i o n   p r o d u c t   was 

o b t a i n e d   from  t h i s   ac id   c a t a l y s i s   c o n t a i n i n g   t h e  1 , 3  

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



The  r e a c t i o n   m i x t u r e   is  d i l u t e d   wi th   d i e t h y l   e t h e r   and  t h e  

h e x a n o i c   a c i d   removed  by  e x t r a c t i o n   wi th   5%  NaHC03.  The  e t h e r  

phase   is  d r i e d   under   Na2S04  and   r o t a r y   e v a p o r a t e d   to  r e m o v e  

the  s o l v e n t .   For  h y d r o q u i n o n e   d i h e x a n o a t e ,   the  r e s u l t i n g   s o l i d   i s  

r e c r y s t a l l i z e d   wi th   EtOH/H20  to  g ive   a  pure  s o l i d   ( m . p t .  

5 6 - 5 7 ° C ) .   For  r e s o r c i n o l   d i h e x a n o a t e ,   the  l i q u i d   is  d i s t i l l e d  

and  the  p r o d u c t   f r a c t i o n   c o l l e c t e d   at  175-180 /0 .5mm  Hg.  I s o l a t e d  

y i e l d s   are  g e n e r a l l y   90%  for  e i t h e r   s y n t h e s i s .  

IV.  S y n t h e s i s   of  1  O c t a n o l o x y - 3 - a c e t o x y   b e n z e n e  

An  a c e t o x y l a t e d   r e s o r c i n o l   is  o b t a i n e d   th rough  c o m m e r c i a l  

s o u r c e s   ( f rom  Amer ican   H o e c h s t ) .   I t   is  p l a c e d   in  a  r e a c t i o n  

v e s s e l   with  an  e q u i m o l a r   amount  of  d i o c t a n o i c   acid  a n h y d r i d e   ( f r o m  

A l d r i c h   C h e m i c a l s ) ,   in  the  p r e s e n c e   of  m e t h a n e s u l f o n i c   ac id   t o  

promote   a c i d   c a t a l y s i s ,   and  r e a c t e d   at  room  t e m p e r a t u r e   ( 2 1 ° C )  

for  one  hour .   A  95%  y i e l d   of  the  1  o c t a n o y l o x y - 3 - a c e t o x y   b e n z e n e  

( r e s o r c i n o l   a c e t a t e   o c t a n o a t e )   and  o c t a n o i c   ac id   as  a  b y - p r o d u c t  

r e s u l t s .  

The  p u r p o s e   of  the  next   e x p e r i m e n t   was  to  see  if   a  g r e a t e r  

than  1.5  molar   r a t i o   of  H2O2:  p r e c u r s o r   as  c o n t e n d e d   by  U . S .  

4 , 4 1 2 , 9 3 4   was  a c t u a l l y   n e c e s s a r y   for  the  p r e c u r s o r s   of  t h i s  

i n v e n t i o n   to  g ive   good  y i e l d s   of  d e s i r e d   p e r a c i d s .  



V.  Yie ld   of  1  O c t a n o y l o x y - 3 - A c e t o x y   B e n z e n e  

a.  The  compound  s y n t h e s i z e d   in  IV  ( r e s o r c i n o l   a c e t a t e  

o c t a n o a t e )   was  combined  in  aqueous   s o l u t i o n   wi th   s u f f i c i e n t  

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

(based   on  e s t e r   e q u i v a l e n t s )   of  about   1 . 4 : 1 .   The  r e a c t i o n  

c o n d i t i o n s   were  pH  10.5  (based   on  0.02M  NaHCO3),  t e m p e r a t u r e  

25°C,  and  l g / l   l i t e r   of  a  n o n i o n i c   s u r f a c t a n t ,   Neodol  2 5 - 1 2  

(which  is  a  l i n e a r   e t h o x y l a t e d   a l c o h o l   with  p r e d o m i n a n t   c h a i n  

l e n g t h   of  12-15  ca rbon   a toms,   a v e r a g i n g   about   12  moles  of  e t h y l e n e  

ox ide   per  mole  of  a l c o h o l ) .   The  c o n c e n t r a t i o n   of  II  ( r e s o r c i n o l  

a c e t a t e   o c t a n o a t e )   was  4 .375  X  10 4 M,  H2O2  was  about   1.225  X 

10-3M,  to  r e s u l t   in  an  H2O2:  p r e c u r s o r   ( ba sed   on  e s t e r  

e q u i v a l e n t s )   r a t i o   of  about   1 . 4 : 1 .   Y i e l d s   of  about   75%  p e r a c i d  

were  o b t a i n e d .   Low  l e v e l s   of  d i a c y l   p e r o x i d e   were  d e t e c t e d  

c o n s i s t e n t   wi th   the  high  p e r a c i d   y i e l d .  

b.  R e p e a t i n g   the  above  e x p e r i m e n t ,   wi th   the  compound  of  IV 

( r e s o r c i n o l   a c e t a t e   o c t a n o a t e )   at  4_375  X  10-4M,  but  with  1.75  X 

10-3M  H2O2,  to  r e s u l t   in  a  r a t i o   of  H2O2:  p r e c u r s o r   o f  

about   2 :1 ,   t h e  r e s u l t i n g   y i e l d   was  about   78%.  The  r e a s o n   for  t h e  

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

s ide   r e a c t i o n   as  p o s i t e d   by  U.S.  4 , 4 1 2 , 9 3 4   are   p r e s e n t l y   unknown.  

It  is  s p e c u l a t e d   t h a t   t h e r e   is  a  l ack   of  i n t e r a c t i o n   be tween   t h e  

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

This  t h e o r y   is  for  p u r p o s e s   of  e x p l a n a t i o n   and  not  meant  t o  

r e s t r i c t   the  scope  of  the  i n v e n t i o n .   It  is  a l s o   b e l i e v e d   t ha t   any  

a c e t y l   o c t a n o y l   d i a c y l   p e r o x i d e   formed  may  be  r a p i d l y  

r e - p e r h y d r o l y z e d ,   i . e . ,   c o n v e r t e d   back  i n t o   p e r a c i d ,   w i t h o u t   t h e  

need  for  a  l a r g e   e x c e s s   of  hydrogen   p e r o x i d e .   F u r t h e r   e x p e r i m e n t s  

appear   to  bear  out  the  low  d i a c y l   p e r o x i d e   f o r m a t i o n   in  t h e  

i n v e n t i v e   c o m p o s i t i o n s .  



P e r f o r m a n c e   t e s t s   for  the  i n v e n t i v e   p r e c u r s o r s   have  a l s o   b e e n  

c o n d u c t e d .   The  p r e c u r s o r s   have  been  found  t o  e x h i b i t   s i g n i f i c a n t  

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

p e r b o r a t e   b l e a c h :  

V.  %  S t a i n   Removal  of  C r y s t a l   V i o l e t   S t a i n e d   Co t ton   S w a t c h e s  
of  1,  3  D i h e x a n o y l o x y   B e n z e n e  

H2O2 =  2 .50  X  10-3M 

R e s o r c i n o l   d i h e x a n o a t e 1  =   6.25  X  10-4M 

pH  1 0 . 5 ,   0.02M  c a r b o n a t e   b u f f e r ,   38°C 

10  m i n u t e s   wash  t i m e  

Ave rage   of  5  s w a t c h e s   in  200  ml  wash  w a t e r  

1  1 , 3   D i h e x a n o y l o x y   B e n z e n e  



VI.  %  S t a i n   Removal  of  c r y s t a l   V i o l e t / C o t t o n   S w a t c h e s  
of  1  O c t a n o y l o x y - 3 - A c e t o x y   B e n z e n e  

H202=  1.75x10- 3 M  

pH  10.5  0.02M  c a r b o n a t e   b u f f e r   22°C 

10  m inu t e s   wash  t i m e  

Average   of  5  s w a t c h e s   in  200  ml  wash  w a t e r  

1  R e s o r c i n o l   A c e t a t e   O c t a n o a t e  



The  f o r e g o i n g   d e s c r i p t i o n   and  embodiments   of  the  i n v e n t i o n  

have  been  p r e s e n t e d   for  p u r p o s e s   of  i l l u s t r a t i o n   and  not  i n t e n d e d  

to  r e s t r i c t   the  scope  of  the  i n v e n t i o n .   Other   n o n - l i m i t i n g  

embodiments   of  the  i n v e n t i o n   are  p o s s i b l e .   For  e x a m p l e ,   s t a n d a r d  

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

d i s c l o s e d .   E x e m p l a r y   of  such  a d j u n c t s   are  b u i l d e r s   ( s o d i u m  

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

s u l f a t e ) ,   b r i g h t e n e r s ,   enzymes  ( e . g . ,   a l k a l i n e   p r o t e a s e s ) ,  

de foaming   a g e n t s ,   and  the  l i k e   known  to  t h o s e   s k i l l e d   in  the  a r t .  

A d d i t i o n a l l y ,   f u r t h e r   e s t e r i f i c a t i o n   of  the  p h e n y l e n e   d i e s t e r s   may 

be  p o s s i b l e ,   for  e x a m p l e ,   r e s u l t i n g   in  t r i -   and  q u a t e r n a r y - ,  

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

l l u s t r a t e   the  i n v e n t i o n .  



1.  A  compound  of  the  g e n e r a l   s t r u c t u r e :  

w h e r e i n   R1  is  a l k y l   of  about   1  to  20  carbon  atoms:  R2 

is  OH,  -O-R3,  o r  and  X1,  X2,  Y  and  Z  a r e  

i n d i v i d u a l l y   s e l e c t e d   from  H,  SO-3,  CO-2,  NO2, 

NR5+4,  h a l o g e n ,   R6  and   m i x t u r e s   t h e r e o f ;  

w h e r e i n   R3  of  -O-R3  is  a l k y l   of  about   1  to  20  c a r b o n  

a toms;   R4  o f  is  a l k y l   of  about   1  to  20  carbon  a t o m s ;  

R5  of  NR5+4  is  s e l e c t e d   from  H,  a l k y l   of  abou t   1  to  24 

ca rbon   atoms  and  m i x t u r e s   t h e r e o f ;   and  R6  is  a l k y l   of  about   1  t o  

20  ca rbon   a t o m s ;  

w h e r e i n   when  R2  is  OH,  R1  has   more  than  about  3 

c a rbon   a toms;   and  when  R2  i s  and  R1  and  R4 

c o m p r i s e   i n d i v i d u a l l y   a l k y l s   of  l e s s   than   about   3  carbon  a t o m s ,  

R1 ≠  R4 .  

2.  The  compound  of  c l a i m   1  w h e r e i n   R1  is  a  s t r a i g h t   c h a i n  

a l k y l   of  about   1  to  11  c a rbon   atoms  and  R2  is  OH. 

3 .  T h e   compound  of  c l a im   1  w h e r e i n   R1  is  a  s t r a i g h t   c h a i n  

a l k y l   of  about   1  to  11  ca rbon   atoms  and  R2  i s  w h e r e i n  

R4  is  a  s t r a i g h t   c h a i n   a l k y l   of  about   1  to  11  carbon   a toms,   a n d  

when  R1  and  R4  i n d i v i d u a l l y   c o m p r i s e   a l k y l s   of  l e s s   than  a b o u t  

3  ca rbon   a toms ,   R1 ≠  R4.  



4.  The  c o m p o u n d  o f   c l a i m   3  w h e r e i n   R   i s   l e s s  

t h a n   5  c a r b o n   a t o m s   in  l e n g t h   and  R4  i s   g r e a t e r   t h a n  

5  c a r b o n s   in   l e n g t h .  

5.  The  c o m p o u n d   of  c l a i m   2  w h e r e i n   s a i d   c o m p o u n d  

has   t h e   s t r u c t u r e  

R1  b e i n g   a  s t r a i g h t  

c h a i n   a l k y l   of  a b o u t   4  to   11  c a r b o n   a t o m s ,   and  R2  b e i n g  

OH. 

6.  The  c o m p o u n d   of  c l a i m   2  w h e r e i n   a t   l e a s t   o n e  

of  X1,  X2,  Y  and   Z  i s   h a l o g e n   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   e s s e n t i a l l y   of  C l  ,   F - ,   Br  and  I - ,  

7.  The  c o m p o u n d   of  c l a i m   2  or  c l a i m   3  w h e r e i n  

a t   l e a s t   one   of  X ,   X2,  Y  and  Z  a r e   S O 3  w i t h   a  c o u n t e r p a r t  

i on   w h i c h   i s   H+  or  an  a l k a l i   m e t a l   c a t i o n   s e l e c t e d  

f rom  s o d i u m ,   p o t a s s i u m   or  l i t h i u m .  



8.  The  c o m p o u n d   of  c l a i m   3  w h e r e i n   s a i d   c o m p o u n d  

h a s   t h e   s t r u c t u r e  

w h e r e i n   R2  i s  and  R1  and  R4  i n d i v i d u a l l y  

c o m p r i s e   s t r a i g h t   c h a i n   a l k y l s   of  a b o u t   1  t o   11  c a r b o n  

a t o m s   and  when  R1  and  R4  i n d i v i d u a l l y   c o m p r i s e   a l k y l s  

or  l e s s   t h a n   a b o u t   3  c a r b o n   a t o m s ,   R 1 ≠ R 4 .  

9.  The  c o m p o u n d   of  c l a i m   4  or  c l a i m   7  w h e r e i n  

and  R2  a r e   p a r a   in  r e l a t i o n s h i p   to   e a c h   o t h e r .  

10.  The  c o m p o u n d   of  c l a i m   4  or  c l a i m   7  w h e r e i n  

and   R2  a r e  o r t h o  i n   r e l a t i o n s h i p   to   e a c h   o t h e r .  

11.  The  c o m p o u n d   of  c l a i m   4  or  c l a i m   7  w h e r e i n  

and  R2  a r e   m e t a   in  r e l a t i o n s h i p   to   e a c h   o t h e r .  



12.  A  b l e a c h i n g   c o m p o s i t i o n   c o m p r i s i n g :  

(a)  a  s o u r c e   of  h y d r o g e n   p e r o x i d e ;   a n d  

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

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

1  t o   11,  or  any  o t h e r   c o m p o u n d   of  t h e   g e n e r a l   s t r u c t u r e :  

w h e r e i n   R1  i s   a l k y l   of  1  to   20  c a r b o n   a t o m s ;   R2 

i s   OH,  - O - R 3 ,   o r  and  X1,  X2,  Y  and  Z  a r e   i n d i v i -  

d u a l l y   s e l e c t e d   f r o m   H,  SO-3,  CO-2,  N02,  NR5+4,  h a l o g e n ,  

R6  and  m i x t u r e s   t h e r e o f ;  

w h e r e i n  R 3   of  - n - R 3   is   a l k y l   of  a b o u t   1  to   20  

c a r b o n   a t o m s ;   R4  o f  i s  a l k y l   of  a b o u t   1  t o  

20  c a r b o n   a t o m s ;   R 5  o f   NR5+4  i s   s e l e c t e d   f r o m   H,  a l k y l  

of  a b o u t   1  t o   24  c a r b o n   a t o m s   and  m i x t u r e s   t h e r e o f ;  

and   R 6  i s   a l k y l   of  a b o u t   1  to   20  c a r b o n   a t o m s .  

13.  The  c o m p o s i t i o n   of  c l a i m   12  f u r t h e r   c o m p r i s i n g  

(c)   s u f f i c i e n t   q u a n t i t i e s   of  b u f f e r   to   y i e l d   an  a l k a l i n e  

pH  when  t h e   c o m p o s i t i o n   i s   p l a c e d   in   a q u e o u s   s o l u t i o n .  



14.  The  c o m p o s i t i o n   of  a n y  o n e   of  c l a i m s   12  t o  

13  f u r t h e r   c o m p r i s i n g   (d)  a  s u r f a c t a n t   w h i c h   w i l l   n o t  

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

15.   The  c o m p o s i t i o n   of  c l a i m   14  w h e r e i n   t h e   s u r f a c t a n t  

i s   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   e s s e n t i a l l y   o f  

a n i o n i c ,   n o n i o n i c ,   z w i t t e r i o n i c ,   c a t i o n i c ,   a m p h o t e r i c  

s u r f a c t a n t s   and  m i x t u r e s   t h e r e o f .  

16.   The  c o m p o s i t i o n   of  c l a i m   15  w h e r e i n   t h e   s u r f a c t a n t  

i s   a  n i o n i c   s u r f a c t a n t .  

17.   The  c o m p o s i t i o n   of  a n y  o n e   of  c l a i m s   12  t o  

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

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

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

p e r o x i d e .  

18.   The  c o m p o s i t i o n   of  c l a i m   17  w h e r e i n   t h e   h y d r o g e n  

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

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

p e r o x i d e .  

19.   The  c o m p o s i t i o n   of  c l a i m   17  or  c l a i m   18  w h e r e i n  

t h e   r a t i o   of  h y d r o g e n   p e r o x i d e   y i e l d e d   by  t h e   h y d r o g e n  

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

1 :1   of  h y d r o g e n   p e r o x i d e   to   e s t e r   e q u i v a l e n t .  



20.  The  c o m p o s i t i o n   of  c l a i m   12  w h e r e i n   in  a t  

l e a s t   one  of  t h e   e s t e r   s u b s t i t u e n t s  a n d  

or  a l k y l   s u b s t i t u e n t   R6,  R1,  R4  or  R6  is   s u b s t i t u t e d   a l k y l  

of   1  to   20  c a r b o n   a t o m s .  

21.  The  c o m p o s i t i o n   of  c l a i m   20  w h e r e i n   a t   l e a s t  

one   of  R1,  R4  or  R6  i s   s u b s t i t u t e d   a t   t h e   c a r b o n   a d j a c e n t  

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

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

c o m p r i s i n g   c o m b i n i n g :  

(a)  a  s o u r c e   of  h y d r o g e n   p e r o x i d e ;   a n d  

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

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

1  t o   11  or  any  o t h e r   c o m p o u n d   of  t h e   g e n e r a l   s t r u c t u r e :  

w h e r e i n   R1  i s   a l k y l   of  1  t o   20  c a r b o n   a t o m s ;   R2 

i s   OH,  - O - R 3 ,   o r  and  X1,  X2,  Y  and  Z  a r e   i n d i v i d u -  

a l l y   s e l e c t e d   f rom  H,  SO-3,  CO-2,  NO2,  NR5+4,  h a l o g e n ,  



R6  and   m i x t u r e s   t h e r e o f ;  

w h e r e i n   R3  of  -O-R3   i s  a l k v l   of  a b o u t   1  t o   20  

c a r b o n   a t o m s ;   R4  o f  is   a l k y l   of  a b o u t   1  t o  

20  c a r b o n   a t o m s ;   R5  of  NR5+4  i s   s e l e c t e d   f r o m   H,  a l k y l  

of  a b o u t   1  t o   24  c a r b o n   a t o m s   and  m i x t u r e s   t h e r e o f ;  

and   R6  i s   a l k y l   of  a b o u t   1  to   20  c a r b o n   a t o m s .  

23.  A  m e t h o d   f o r   s y n t h e s i z i n g   t h e   c o m p o u n d  

w h e r e i n   R1  i s   a l k y l   of  a b o u t   1  t o   20  c a r b o n   a t o m s ;  

R2  i s   OH,  O-R3,   o r  and  X1,  X2,  Y  and  Z  a r e  

i n d i v i d u a l l y   s e l e c t e d   f rom  H,  SO-3,  CO-2,  NO2,  NR5+4, 

h a l o g e n ,   R6  and  m i x t u r e s   t h e r e o f ;  

w h e r e i n   R 3  o f   - O - R 3   i s   a l k y l   of  a b o u t   1  t o   20  

c a r b o n   a t o m s ;   R4  o f  i s   a l k y l   of  a b o u t   1  t o  

20  c a r b o n   a t o m s ;   R5  of  NR5+4  is   s e l e c t e d   f rom  H,  a l k y l  

of  a b o u t   1  to   24  c a r b o n   a t o m s   and  m i x t u r e s   t h e r e o f ;  

and  R6  i s   a l k y l   of  a b o u t   1  to   20  c a r b o n   a t o m s .  

w h e r e i n   when  R2  i s   OH,  R1  has   more   t h a n   a b o u t  

3  c a r b o n   a t o m s ;   and  w h e r e i n   when  R2  i s  a n d  

R1  and   R4  c o m p r i s e   i n d i v i d u a l l y   a l k y l s   of  l e s s   t h a n  



a b o u t   3  c a r b o n   a t o m s ,   R 1  ≠   R4,  t h e   m e t h o d   c o m p r i s i n g :  

r e a c t i n g   a  d i h y d r o x y b e n z e n e   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   e s s e n t i a l l y   of  h y d r o q u i n o n e ,   r e s o r c i n o l  

and  c a t e c h o l   w i t h   an  a p p r o x i m a t e l y   e q u i m o l a r   a m o u n t  

of  C 3 - 2 0   c a r b o x y l i c   a c i d   a n h y d r i d e .  

24.   The  m e t h o d   of  c l a i m   23  w h e r e i n   s a i d   r e a c t i n g  

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

a  s o l u b i l i z i n g   a m o u n t   of  a  n o n - n u c l e o p h i l i c   s o l v e n t .  

25.  The  m e t h o d   of  c l a i m   24  w h e r e i n   t h e   b a s e   i n  

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

26.   The  m e t h o d   of  c l a i m   24  w h e r e i n   s a i d   r e a c t i n g  

s t e p   i n c l u d e s   a  c a t a l y s t   s u i t a b l e   to   t r a n s f e r   an  e s t e r  

m o i e t y .  

27.   The  m e t h o d   of  c l a i m   26  w h e r e i n   s a i d   c a t a l y s t  

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

28.  The  m e t h o d   of  c l a i m   23  w h e r e i n   s a i d   r e a c t i n g  

s t e p   i n c l u d e s   an  a c i d - c a t a l y z e d   r e a c t i o n .  

29.  The  m e t h o d   of  c l a i m   28,  w h e r e i n   t h e   a c i d  

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

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



30.  The  m e t h o d   of  c l a i m   29  f u r t h e r   c o m p r i s i n g  

t h e   s t e p   o f :  

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

c o m p l e t e d .  

31.  T h e  m e t h o d   of  a n y  o n e   of  c l a i m s   23  to   30  w h e r e i n  

s a i d   d i h y d r o x y b e n z e n e   i s   m o n e s t e r i f i e d .  

32.  A  m e t h o d   of  r e m o v i n g   s o i l s   f r o m   f a b r i c s   c o m p r i s i n g  

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

w h i c h   c o m p r i s e s :  

(a)   a  s o u r c e   of  h y d r o g e n   p e r o x i d e ;   a n d  

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

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

1  t o   1 1 ,  o r   any  o t h e r   c o m p o u n d   of  t h e   g e n e r a l   s t r u c t u r e  

w h e r e i n   R   i s   a l k y l   of  1  to   20  c a r b o n   a t o m s ;   R2 

i s   OH,  - O - R 3 ,   o r  and  X1,  X2,  Y  and  Z  a r e   i n d i v i d u -  

a l l y   s e l e c t e d   f rom  H,  SO-3,  CO-2,  NO2,  NR5+4,  h a l o g e n ,  
R 6  a n d  m i x t u r e s   t h e r e o f ;  

w h e r e i n   R3  of  -O-R3  i s   a l k y l   of  1  to   20  c a r b o n  

a t o m s ;   R4  o f  i s   a l k y l   of  1  t o   20  c a r b o n   a t o m s ;  



R5  of  NR5+4  i s   s e l e c t e d   f r o m   H,  a l k y l   of  1  to   24  c a r b o n  

a t o m s   and  m i x t u r e s   t h e r e o f ;   and  R6  i s   a l k y l   of  1  t o  

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