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@>  Alkoxyiated  quaternary  ammonium  borates. 

This  disclosure  relates  to  a  class  of  quaternary 
ammonium  compounds.  More  particularly,  this  disclosure 
relates  to  a  class  of  quaternary  ammonium  borate  com- 
pounds  and  their  use  as  fabric  softeners.  This  disclosure 
further  relates  to  fabric  softening  compositions  contain- 
ing  such  quartenary  ammonium  borates  and  to  methods 
of  softening  textiles  employing  such  compounds  and 
compositions. 



A l k o x y l a t e d   q u a t e r n a r y   ammonium  bo ra t e s   and  t h e i r   use  as  f a b i i c  

s o f t e n i n g   a g e n t s .  

T h e  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  c l a s s   of  q u a t e r n a r y   ammonium  com- 

pounds .  More   p a r t i c u l a r l y ,   t h i s   i n v e n t i o n   r e l a t e s   to  a  c l a s s   of  q u a t e r -  

nary  ammonium  bo ra t e   compounds  and  t he i r   use  as  f a b r i c   s o f t e n e r s .   T h i s  

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

s u c h  q u a t e r n a r y   ammonium  b o r a t e s   and  to  methods  of  s o f t e n i n g   t e x t i l e s  

employing  such  compounds  and  c o m p o s i t i o n s .  

I t   has  been  long  r e c o g n i z e d   in  the  a r t   t h a t   c e r t a i n   q u a t e r n a r y   ammonium 

compounds  have  the  c a p a b i l i t y   of  impar t ing   " s o f t n e s s "   to  t e x t i l e  

f a b r i c s .   Of  p a r t i c u l a r   i n t e r e s t   is  a  c l a s s   of  a l k o x y l a t e d   q u a t e r n a r y  

ammonium  compounds  wherein  an  a l k o x y a l k y l   or  a  p o l y ( o x y a l k y l )   group  i s  

bonded  to  the  n i t r o g e n .   Such  a l k o x y l a t e d   q u a t e r n a r y   ammonium  compounds 

have  been  g e n e r a l l y   found  to  e x i s t   as  c h l o r i d e   s a l t s .   Thus,  q u a t e r n a r y  

ammonium  compounds  of  c e r t a i n   s t r u c t u r e   for  s u b j e c t   use,  e i t h e r   a l o n e  

or  in  combina t ion   with  o the r   a d d i t i v e s ,   are  for  i n s t a n c e   d i s c l o s e d   i n  

US  3 546  115,  US  3  660  459,  DE  27  30  302  and  EP  001  3820 .  

One  conce rn   of  users   of  s u c h  q u a t e r n a r y   ammonium  compounds  is  l i q u i d i t y  

o f  t h e   p r o d u c t .   Thus,  i t   is  d e s i r a b l e   tha t   f a b r i c   s o f t e n i n g   compounds 

b e  a s   " l i q u i d "   as  p o s s i b l e   to  reduce  the  n e c e s s i t y ,   for  example,   o f  

u t i l i z i n g   hea ted   r a i l r o a d   ca rs   for  t r a n s p o r t a t i o n   of  the  bulk  compound,  

or  the  use  of  hea ted   ho ld ing   tanks  and  t r a n s f e r   l i n e s   to  a ssure   t h a t   t h e  

compound  is  m a i n t a i n e d   in  a  l i q u i d   s t a t e .   This  is  e s p e c i a l l y   t rue  i n  

v i e w  o f   the  r e c e n t   d e s i r a b i l i t y   to  minimize  the  energy  which  is  n e e d e d  

f o r .  a n y   type  of  p r o c e s s i n g .   T h e r e f o r e ,   i f   a  more  " l i q u i d "   p roduc t   i s  

p roduced ,   the  amount  of  energy  r e q u i r e d   to  t r a n s p o r t   and  s t o r e   the  p r o -  

duct   is  minimized .   Also,   l i q u i d   p roduc t s   are  g e n e r a l l y   cold  water  d i s -  

p e r s i b l e ,   n e g a t i n g   the  need  to  hea t   water  to  make  d i l u t e d   s o l u t i o n s   o r  

d i s p e r s i o n s   of  the  c o n c e n t r a t e d   s o f t e n e r .  

Another  concern   when  q u a t e r n a r y   ammonium  compounds  are  u t i l i z e d   a s  

f a b r i c   s o f t e n i n g   compounds  is  the  s o l v e n t .   I d e a l l y ,   compounds  r e l a t i v e l y  

f r e e  o f   v o l a t i l e ,   flammable  and/or   odor  p roduc ing   s o l v e n t s   t h a t   s e r v e  

only   as  a  r e a c t i o n   media  and  have  no  s o f t e n i n g   e f f e c t   are  p r e f e r r e d .  

A  f u r t h e r   concern  when  using  q u a t e r n a r y   ammonium  compounds  r e l a t e s   t o  



the  ease  of  f o r m u l a t i n g   v a r i o u s   c o m p o s i t i o n s   c o n t a i n i n g   such  compounds, 

In  t h i s   r egard   i t   is  h igh ly   d e s i r a b l e   to  employ  cold  water  d i s p e r s i b l e  

q u a t e r n a r y   ammonium  compounds .  

An  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p rovide   a  c l a s s   of  q u a t e r n a r y  

ammonium  compounds  which  are  e f f e c t i v e   f a b r i c   s o f t e n e r s .   In  a d d i t i o n   i1 

is  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  provide   a  c l a s s   of  q u a t e r n a r y  

ammonium  compounds  which  in  a d d i t i o n   to  s o f t e n i n g   f a b r i c s   p r o d u c e  d e s i r -  

able  rewet   and  a n t i s t a t i c   c h a r a c t e r i s t i c s   in  t r e a t e d   f a b r i c s .  

F u r t h e r m o r e ,   an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p rovide   a  c l a s s  

of  q u a t e r n a r y   ammonium  compounds  which  e x h i b i t   i n c r e a s e d   l i q u i d i t y   ove i  

o the r   p r i o r   a r t   compounds .  

An  a d d i t i o n a l   o b j e c t   is  to  produce  a  c l a s s   of  compounds  r e l a t i v e l y   f r e e  

of  v o l a t i l e ,   f lammable  and/or   odor  p roduc ing   s o l v e n t s   tha t   serve  onl3  

as  a  r e a c t i o n   media  and  have  no  va lue   for  p r o v i d i n g   s o f t e n i n g .  

I t   is  a lso   an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p rov ide   a  c l a s s   of  com- 

pounds  which  are  r e a d i l y   f o r m u l a t e d   into  f a b r i c   s o f t e n i n g   c o m p o s i t i o n s .  

In  a d d i t i o n   i t   is  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  provide   q u a t e r -  

nary  ammonium  compounds  which  are  cold  water  d i s p e r s i b l e .  

The  compounds  of  the  p r e s e n t   i n v e n t i o n   are  r e p r e s e n t e d   by  the  f o l l o w i n g  
f o r m u l a e  :  

a n d  

where in   R  is  s e l e c t e d   from  the  c l a s s   c o n s i s t i n g   of  a l i p h a t i c   r a d i c a l :  

c o n t a i n i n g   from  about  6  to  about  22  carbon  atoms,  a  



group  wherein  R5  is  a lkoxy  c o n t a i n i n g   from  6  to  22  carbon  atoms  and  m 

is  an  i n t e g e r   of  from  2  to  6,  and  a  

group,   where in   R6  is  a l k y l   c o n t a i n i n g   from  1  to  20  carbon  atoms,  z  i s  

an  i n t e g e r   of  from  1  to  10  and  each  R'  is  i n d e p e n d e n t l y   hydrogen  o r  

m e t h y l ;   each  Rl,  which  may  be  the  same  or  d i f f e r e n t ,   is  i n d e p e n d e n t l y  

s e l e c t e d   from  the  c l a s s   c o n s i s t i n g   o f  

g roups ,   wherein  x  is  an  i n t e g e r   of  from  1  to  20  and  each  R"  is  i n d e -  

p e n d e n t l y   hydrogen  or  methyl ;   R2  is  methyl  or  a  group  s e l e c t e d   f rom 

the  c l a s s   r e p r e s e n t e d   by  R17  R3  is  a  group  s e l e c t e d   from  the  c l a s s  

r e p r e s e n t e d   by  R  or  R27  n  is  an  i n t ege r   o f   from  2  to  6;  a  and  b  a r e  

i n d e p e n d e n t l y   0  or  1  p rov ided   t ha t   the  sum  of  a  +  b  is  g r e a t e r   t h a n  

zero;   and  c  is  the  sum  of  a  +  b .  

The  long  chain  a l i p h a t i c   r a d i c a l s   r e p r e s e n t e d   by  R  a n d  R 3  c o n t a i n   f rom 

about   6  to  about  22  carbon  atoms.  P r e f e r a b l y ,   the  a l i p h a t i c   r a d i c a l s  

c o n t a i n   from  about  12  to  about  18  carbon  atoms.  The  a l i p h a t i c   groups  may 

be  e i t h e r   " s t r a i g h t   chain"   or  "branched"  a l i p h a t i c   r a d i c a l s .   In  a d d i t -  

ion,   the  a l i p h a t i c   r a d i c a l s   may be  e i t h e r   s a t u r a t e d   g roups ,   and  t h u s  

a l k y l ,   or  may  be  u n s a t u r a t e d   g roups ,   and  thus  a l k e n y l .   I t   is  most  p r e -  
f e r r e d   t h a t   the  a l i p h a t i c   r a d i c a l s   r e p r e s e n t e d   by  R  and R3  be  a l k y l  

or  a lkeny l   c o n t a i n i n g   from  about  12  to  18  carbon  atoms.  T y p i c a l l y ,   s u c h  

r a d i c a l s   are  d e r i v e d   from,  for  example,  animal  f a t t y   ac ids   such  as  t a l -  

low  f a t t y . a c i d s   or  g rease   ac ids   (Flomkoy  f a t ) ,   h y d r o g e n a t e d   t a l low  f a t t y  

a c i d s ,   and  coconut   f a t t y   a c i d s .  

I t   is  p r e f e r r e d   t h a t   each  x  in  the  ( C 2 H 3 R ' ' O ) x H   groups  r e -  

p r e s e n t e d   by  R1  be  from  1  to  about  5.  I t   is  most  p r e f e r r e d   tha t   t h e  

sum  of  a l l   the  x ' s   in  the  groups  r e p r e s e n t e d   by  R1  in  e i t h e r   the  com- 

pounds  of  formula   (I)  or  formula  (II)  be  equal   to  twenty.   I t   is  f u r t h e r  

p r e f e r r e d   t h a t   R'  is  methyl .   In  a d d i t i o n   i t   is  p r e f e r r e d   t ha t   R"  i s  

hydrogen.   But,  if  R"  is  methyl ,   i t   is  p r e f e r r e d   tha t   the  r e p e a t i n g  

a l k y l e n e   moiety  ( C 2 H 3 R ' ' O )   be  r e p r e s e n t e d   by  the  f o r m u l a :  



I t   is  to  be  u n d e r s t o o d   t h a t   the  - - ( - C 2 H 3 R " O - ) - x H   r a d i c a l s   r e p r e -  

s en ted   by  R1  c o n t a i n i n g   more  than  one  a l k y l e n e   moiety ,   i . e .   x  i s  

g r e a t e r   than  one,  may  c o n t a i n   a l ky l ene   m o i e t i e s   wherein  a l l   the  R " s   
a r e  

the  same  or  d i f f e r e n t .   If  x  is  two,  r a d i c a l s   r e p r e s e n t e d   by  R1  i n -  

c lude  for  e x a m p l e  :  

and  the  l i k e .  

In  the  compounds  of  the  p r e s e n t   i n v e n t i o n   r e p r e s e n t e d   by  formula  ( I I )  

i t   is  p r e f e r r e d   t ha t   n  is  3.  I t   is  f u r t h e r   p r e f e r r e d   t h a t   a  and  b  a r e  

each  o n e .  

If  R  is  a  R5--(-CmH2m-)-  group  i t   is  p r e f e r r e d   t h a t   m  is  3  and  
5 

R  is  a lkoxy  c o n t a i n i n g   from  10  to  18  carbon  a t o m s .  

The  p r e f e r r e d   embodiments  of  the  compounds  of  formula  (I)  a r e   r e p r e -  

s en ted   by  the  f o r m u l a e :  



and  

where in   R  and R3  are  s e l e c t e d   from  the  c l a s s  c o n s i s t i n g   of  a l i p h a t i c  

r a d i c a l s   c o n t a i n i n g   from  about  6  to  about  22  carbon  atoms  and  R1  is  a  

group  wnerein   x  is  an  i n t e g e r   ot  rrom  1  to  5.  compounas  or  rormulas   (IV) 

and  (V)  are  more  p r e f e r r e d   and  the  compound  of  formulae  (V)  is  most 

p r e f e r r e d .  

The  compounds  of  formula  (I)  may  be  p r e p a r e d   in  accordance   with  the 

f o l l o w i n g   p r o c e d u r e :  

An  amine  of  the  f o r m u l a  

where in   R  is  above  d e f i n e d .   M  is  hydrogen  or  methyl  and  M'  is  h y d r o g e n ,  

methyl   or  an  a l i p h a t i c   r a d i c a l   c o n t a i n i n g   from  about  6  to  about  22 

carbon  atoms;  is  t r e a t e d   with  bor ic   ac id .   The  r e s u l t i n g   mixture   i s  

t r e a t e d   with  an  a l k y l e n e   o x i d e ( s )   of  the  f o r m u l a  

where in   R ' ' '   is  hydrogen  or  methyl;   to  produce  the  N - a l k o x y l a t e  

q u a t e r n a r y   ammonium  b o r a t e s   of  formula  ( I ) .   A  s u r p r i s i n g   a spec t   of  t h i  

p r o c e s s   for  p r e p a r i n g   the  compounds  o f   the  p r e s e n t   i n v e n t i o n   is  t h a  

un l ike   s i m i l a r   compounds  wherein   the  anion  is  c h l o r i d e ,   a c e t a t e ,   p h o s  

pha t e ,   e t c . ,   the  r e a c t i o n   of  the  amine  and  bor ic   acid  does  not  p r o d u c  



an  i n t e r m e d i a t e   amine  s a l t .   The  fo rma t ion   of  an  i n t e r m e d i a t e   amine  s a l t  

was  p r e v i o u s l y   deemed  n e c e s s a r y   in  order   to  produce  an  a l k o x y l a t e d   p r o -  

d u c t .  

Al though  i t   is  p r e f e r r e d   to  employ  bor ic   ac id ,   o the r   sou rces   of  b o r a t e  

may  be  employed.   Borate   s a l t s   such  as  sodium  t e t r a b o r a t e   and  b o r a t e  

e s t e r s   such  as  t r i m e t h y l b o r a t e   which  are  r e a d i l y   hyd ro lyzed   to  b o r i c  

acid  may  be  employed.  However  if  bora te   s a l t s   or  bo ra t e   e s t e r s   are  em- 

p loyed ,   water  must  be  p r e s e n t   in  the  r e a c t i o n   m i x t u r e .  

The  above  p rocedure   is  g e n e r a l l y   c a r r i e d   out  in  a  c losed   r e a c t i o n   v e s s e l  

at  a  t e m p e r a t u r e   of  from  40°- l10°C  with  a  t e m p e r a t u r e   of  70°-110°C  b e i n g  

p r e f e r r e d   and  under  a  p r e s s u r e   in  a  range  of  5-60  psig  with  20  p s i g  

being  p r e f e r r e d .   Altough  a  c a t a l y s t   is  not  n e c e s s a r y ,   an  acid  c a t a l y s t  

such  as  p - t o l u e n e s u l f o n i c   ac id ,   methane  s u l f o n i c   ac id ,   s u l f u r i c   a c i d  

and  the  l i k e ,   may  be  employed.  I f   a  c a t a l y s t   is  employed,  g - t o l u e n e -  

s u l f o n i c   acid  is  p r e f e r r e d .   Although  not  nar rowly   c r i t i c a l ,   the  time  o f  

r e a c t i o n   should  be  s u f f i c i e n t   to  permi t   the  r e a c t i o n   to  proceed  t h e  

c o m p l e t i o n .   A  r e a c t i o n   time  pe r iod   of  6  hours  is  g e n e r a l l y   s u f f i c i e n t .  

The  molar  r a t i o   between  the  amine  of  formula  (VII)  and  bor ic   acid  may 

va ry ,   but  about  1  mole  of  bo r i c   acid  is  p r e f e r a b l y   r e a c t e d   with  about  1 

mole  of  amine.  I t   is  most  p r e f e r r e d   to  employ  1 . 2 5 - 1 . 5 0   moles  of  b o r i c  

acid  per  mole  of  a m i n e .  

I t   should  be  noted  t h a t   un l ike   the  p r o c e d u r e s   for  p r e p a r i n g   q u a t e r n a r y  

ammonium  c h l o r i d e s ,   a c e t a t e s ,   e t c . ,   a  s o l v e n t   is  not  r e q u i r e d   in  t h e  

p r e p a r a t i o n   of  the  b o r a t e s .   However,  if  d e s i r e d   a  s o l v e n t   which  w i l l   n o t  

r e a c t   with  the  r e a c t a n t s   may  be  employed.  I l l u s t r a t i v e   of  such  s o l v e n t s  

i nc lude   for  example,   w a t e r ,   m ine ra l   o i l ,   a l c o h o l s ,   such  as  i s o p r o p a n o l ,  

e t h y l e n e   g l y c o l ,   hexylene   g lyco l   and  the  l i k e ,  a n d   e s t e r s   of  a c e t i c  

a c i d .  

If   a  s o l v e n t   is  to  be  u t i l i z e d ,   i t   is  p r e f e r r e d   to  employ  water  or  i s o -  

p r o p a n o l .   The  amines  of  formula   (VII)  employed  in  accordance   with  t h e  

above  p r o c e d u r e s   are  e i t h e r   commerc ia l ly   a v a i l a b l e   or  p r epa red   in  a c -  

cordance   with  known  t e c h n i q u e s .  

To  p r epa re   the  compounds  of  formula  ( I I ) ,   a  diamine  of  the  f o r m u l a  



wherein   R  and  n  are  above  d e f i n e d   and  M"  is  hydrogen  or  a  group  s e l e c t -  

ed  from  the  c l a s s   r e p r e s e n t e d   by  R1;  is  employed  in  the  above  d e -  

s c r i b e d   p rocedure   in  l i e u   of  the  amine  of  formula  (VII) .   Such  d i a m i n e s  

are  a lso  e i t h e r   commerc i a l l y   a v a i l a b l e   or  p r e p a r e d   in  accordance   w i t h  

known  t e c h n i q u e s .   If  a  diamine  of  formula  (IX)  is  employed  in  t he   above 

p r o c e d u r e ,   a  molar  r a t i o   of  bor ic   acid  to  diamine  of  about  2:1  is  p r e -  

f e r r e d .   I t   is  most  p r e f e r r e d   to  employ  an  excess   of  bor ic   a c i d .  

The  fo l lowing   i l l u s t r a t i v e ,   n o n - l i m i t i n g   examples  wi l l   serve  to  f u r t h e r  

d e m o n s t r a t e   those  of  o r d i n a r y   s k i l l   in  the  a r t   the  manner  in  which  

s p e c i f i c   compounds  w i t h i n   the  scope  of  t h i s  i n v e n t i o n   can  be  p r e p a r e d .  

E x a m p l e  1  

A  one  l i t e r   Carp.  20  s t e e l   a u t o c l a v e   was  charged  with  400  g.  (0.800  g .  

mole)  of  d i ( h y d r o g e n a t e d   t a l l o w ) a m i n e   (Armeen® 2HT  from  Armak  Company,  

Chicago,   I l l i n o i s ) ,   74.2g  (1.201  g.  mole)  of  bo r i c   ac id ,   23.7  g.  (3.7% 

of  t o t a l   charge)  of  i s o p r o p y l   a l coho l   and  141  g.  (3.2  g.  mole)  o f  

e t h y l e n e   ox ide .   The  r e s u l t i n g  m i x t u r e   was  heated   to  100°C  and  d i g e s t e d  

u n t i l   the  r e a c t o r   head  p r e s s u r e   l e v e l l e d   off   at  about  5  ps ig .   to  y i e l d  

a  p roduc t   having  the  f o l l owing   a n a l y s i s :   91.8%  s o l i d s   5.1%  e t h y l e n e  

g l y c o l ,   5.0%  d i e t h y l e n e   g l y c o l ,   1.0%  t r i e t h y l e n e   g l y c o l ,   0.20  m e q / g .  

(10%)  f ree   amine,  and  1.05  meq/g.  (68.2%)  q u a t e r n a r y   b o r a t e .   NMR 

a n a l y s i s   ( exc lud ing   g l y c o l s )   r e v e a l e d   about  1.7  moles  of  e t h y l e n e   oxide 

per  mole  of  a m i n e / q u a t e r n a r y   m ix tu r e .   Analyses   of  the  s o l i d s   r e s i d u e  

for  g l y c o l s   gave  4%  e t h y l e n e   g l y c o l ,   4%  d i e t h y l e n e   g l y c o l ,   and  1%  t r i -  

e t h y l e n e   g l y c o l .  

Example  2 

A  one  l i t e r   a u t o c l a v e   was  charged  with  400  g.  (0.855  g.  mole)  of  d i  

t a l l owamine   (Armeen®  2T  from  Armak  Company,  Chicago,   I l l i n o i s ) ,   79.3  g .  

(1.283  g.  mole)  of  bor ic   ac id ,   27  g.  (3.89%  of  t o t a l   charge)   of  i s o  

p ropy l   a l c o h o l   and  188.1  g  (4.275  g.  mole)  of  e t h y l e n e   oxide .   The 

r e s u l t i n g   mixture   was  hea ted   to  100°C  and  d i g e s t e d   u n t i l   the  r e a c t o r  

head  p r e s s u r e   decayed  to  a  c o n s t a n t   value  to  y i e ld   a  p roduc t   having  the 

fo l l owing   a n a l y s i s  :   88.4%  s o l i d s ,   1.09  meq/g.  (67.3%)  qua te rna ry  

b o r a t e ,   0.12  meq/g.  (5.6%)  of  f ree   amine,  4.7%  e t h y l e n e   g l y c o l ,   6.3% 

d i e t h y l e n e   g l y c o l ,   1.5%  t r i e t h y l e n e   g l y c o l ,   and  n i l   t e t r a e t h y l e n  

g l y c o l .  



Example  3 

A  one  l i t e r   Carp.  20  s t e e l   a u t o c l a v e   was  charged  with  400  g.  (0.752  g .  

mole)  of  N - m e t h y l - N - d i ( h y d r o g e n a t e d   ta l low)   amine  (Armeen®  M2HT  f rom 

Armak  C o m p a n y ,  C h i c a g o ,   I l l i n o i s ) ,   46.48  g.  (0.752  g.  mole)  of  b o r i c  

ac id ,   and  40.64  g.  (6.3%  of  t o t a l   charge)  of  water .   The  r e s u l t i n g  

mix ture   was  hea ted   to  80°C  and  132  g.  (3.01  g.  mole)  of  e t h y l e n e   o x i d e  

them  added.  The  r e a c t i o n   mix ture   was  heated   at  80-90°C  u n t i l   the  r e a c t o r  

p r e s s u r e   decayed  to  0  ps ig .   to  y i e ld   a  p roduc t   having  the  f o l l o w i n g  

a n a l y s e s :   0.983  meq/g  (75.7%)  q u a t e r n a r y   b o r a t e ,   and  0.250  meq/g.  f r e e  

amine  (13.3%)  and  n i l   a c i d i c   m a t e r i a l .  

E x a m p l e  4  

A  one  l i t e r   316  SS  a u t o c l a v e   was  charged  with  400  g.  (0.752  g.mole)  o f  

N - m e t h y l - N - d i ( h y d r o g e n a t e d   t a l l o w ) a m i n e   (Armeen®  M2HT  from  Armak 

Company,  Chicago,   I l l i n o i s ) ,   0.71  g.  of  p a r a - t o l u e n e s u l f o n i c   acid  mono- 

h y d r a t e ,   40.6  g.  of  wa te r ,   and  78.1  g.  (0.752  g.  mole)  of  t r i m e t h y l -  

b o r a t e .   The  r e s u l t i n g   mixture   was  heated  to  80°C  and  99.3  g  (2.26  g .  

mole)  of  e t h y l e n e   oxide  then  added.  The  r e a c t i o n   mixture   was  h e a t e d  

u n t i l   the  p r e s s u r e   of  the  v e s s e l   was  no  l o n g e r  d e c r e a s i n g   to  y i e ld   a  

p r o d u c t   having  the  f o l l o w i n g   a n a l y s e s :  0 . 9 7 9   meq/g.  (66.6%)  q u a t e r n a r y  

b o r a t e ,   0.248  meq/g.  (13.2%)  f ree   amine,  n i l   a c i d i c   m a t e r i a l ,   5 . 7 %  

wa te r ,   and  77.7%  s o l i d s .  

E x a m p l e  5  

To  a  one  l i t e r   Carp.  20  a u t o c l a v e   was  charged  with  400  g.  (0.800  g .  

mole)  of  d i t a l l o w a m i n e   (Armeen ®  2T  from  Armak  Comapny,  C h i c a g o ,  

I l l i n o i s ) ,   49.46  g.  (0.800  g.  mole)  of  bo r i c   ac id ,   43.25  g.  of  w a t e r  

and  7.6  g  of  p a r a t o l u e n e s u l f o n i c   acid  monohydra te .   The  r e a c t o r   was 

s e a l e d ,   hea ted   to  70°C,  and  176  g.  (4.0  g.  mole)  of  e t h y l e n e   oxide  was 

added  under  25  p s ig .   maximum  p r e s s u r e .   The  r e s u l t i n g   mixture   was 

d i g e s t e d   u n t i l   a  p r e s s u r e   of  0  p s ig .   was  o b t a i n e d   to  y i e l d   a  p r o d u c t  

having  the  f o l l o w i n g   a n a l y s e s :   0.12  meq/g.  (6.53%)  f ree   amine,  n i l  

a c i d i c   m a t e r i a l ,   91.1%  s o l i d s ,   and  1.054  meq/g  (82.4%)  q u a t e r n a r y  

b o r a t e .  

E x a m p l e  6  

A  one  l i t e r   Carp.  20  s t e e l   a u t o c l a v e   was  charged  with  400  g.  (0.757  g .  



mole)  o f   N - m e t h y l - N - d i ( h y d r o g e n a t e d   t a l l o w ) a m i n e   (Armeen®  M2HT  f rom 

Armak  Company,  Chicago,   I l l i n o i s ) ,   31.2  g.  (0.505  g.  mole)  of  b o r i c  

ac id ,   40.9  g  of  water  and  7.2  g.  of  p a r a t o l u e n e s u l f o n i c   acid  mono- 

h y d r a t e .   The  r e a c t o r   was  s e a l e d ,   heated  to  80°C,  and  e t h y l e n e   o x i d e  

added  i n c r e m e n t a l l y ,   a l lowing   for  complete  d i g e s t i o n   between  a d d i t i o n s .  

R e s u l t s   of  a n a l y s e s   are  given  b e l o w  :  

A  f i n a l   sample  was  ana lyzed   as  95.7%  s o l i d s ,   7%  water ,   and  14.4%  n o n -  

i o n i c .  

Example  7 

To a   one  l i t e r   316  SS  a u t o c l a v e   wad  charged  with  308  g.  (0.617  g.  mole)  

of  d i t a l l o w a m i n e   (Armeen®  2T  from  Armak  Company,  Chicago,   I l l i n o i s ) ,  

38.15  g.  (0.617  g.  mole)  of  bor ic   acid  and  5.88  g.  (0.031  g.  mole)  o f  

p a r a - t o l u e n e s u l f o n i c   acid  monohydra te .   The  r e s u l t i n g   mix ture   was  h e a t e d  

to  70'C  and  136  g.  (3.09  g.  mole)  of  e t h y l e n e   oxide  was  added  at  20 -25  

ps ig .   maximum  p r e s s u r e .   The  r e s u l t i n g   mix tu re   d i g e s t e d   at  70°C  u n t i l   0 

p s i g .   was  o b t a i n e d   to  y i e ld   a  p roduc t   having  the  fo l lowing   a n a l y s e s  :  

1.028  meq/g.  (80.2%)  q u a t e r n a r y   b o r a t e ,   0.184  meq/g.  (9.2%)  free  amine ,  

95.8%  s o l i d s ,   and  n i l   a c i d i c   m a t e r i a l .  

Example  8 

A  20  g a l l o n   s t e e l   r e a c t o r   was  charged  with  76  lbs .   (0.15  1  b.  mole)  o f  



d i t a l l o w a m i n e   (Armeen®  2T  from  Armak  Company,  Chicago,   I l l i n o i s ) ,   a n d  

13.8  1b.  (0.22  lb.  mole)  of  bo r i c   ac id .   The  r e s u l t i n g   mix ture   was  h e a t e d  

to  70°C,  the  system  purged  three   times  with  n i t r o g e n ,   and  vented  to  2  

p s i g .   on  the  l a s t   purge.   To  the  r e a c t i o n   mixture   was  then  added  2 6 . 4  

lb.   (0.60  lb.   mole)  of  e t h y l e n e   oxide  over  a  21 2  hour  pe r iod .   The  

r e s u l t i n g   mixture   was  a l lowed  to  d i g e s t   at  70°C  for  twelve  hours  u n t i l  

the  r e a c t o r   p r e s s u r e   decayed  to  2  psig  to  y ie ld   a  p roduc t   having  t h e  

f o l l o w i n g   a n a l y s e s  :   1.246  meq/g.  (86.2%)  q u a t e r n a r y   b o r a t e ,   0 . 0 8 8  

meq/g.  (5.2%)  f ree   amine,  n i l   a c i d i c   m a t e r i a l ,   9.8  pH,  Gardner  color   7 ,  

5.1%  water ,   2.8  moles  of  e t h y l e n e   oxide  per  mole  of  a m i n e / q u a t   m i x t u r e  

( e x c l u d i n g   g l y c o l ) ,   5.8%  e t h y l e n e   g l y c o l ,   and  3.8%  d i e t h y l e n e   g l y c o l .  

Example  9  

A  20  g a l l o n   s t e e l   a u t o c l a v e   was  charged  with  76.0  pounds  (0.15  lb.  m o l e )  

of  d i - ( h y d r o g e n a t e d   t a l l o w ) a m i n e   (Armeen®  2HT  from  Armak  Company, 

Chicago,   I l l i n o i s ) ,   and  13.6  pounds  (0.22  lb.   mole)  of  bor ic   acid.   The 

r e a c t o r   was  s e a l e d ,   purged  three   t imes  with  n i t r o g e n   and  vented  to  0 

p s i g .   To  the  r e a c t i o n   mix ture   was  then  added.  26.4  lb.   (0.6  lb.  mole)  o f  

e t h y l e n e   oxide  over  a  f o u r - h o u r   a d d i t i o n   pe r iod   as  the  t e m p e r a t u r e   o f  

the  v e s s e l   was  held  at  66-70°C.  The  r e s u l t i n g   mix ture   was  al lowed  t o  

d i g e s t   u n t i l   the  r e a c t o r   p r e s s u r e   had  decayed  to  0  ps ig   to  y i e l d   a  p r o -  

duc t   having  the  f o l l o w i n g   a n a l y s e s :   95.6%  s o l i d s ,   1.209  meq/g  (85.2%) 

q u a t e r n a r y   b o r a t e ,   0.032  meq/g.  (2.0%)  free  amine,  n i l   a c i d i c   m a t e r i a l ,  

9.9  pH,  6.3%  e t h y l e n e   g l y c o l ,   7.2%  d i e t h y l e n e   g l y c o l ,   m. t .   26'C.  Nmr 

a n a l y s i s   showed  3.0  moles  of  e t h y l e n e   oxide  per  m o l e  o f   q u a t e r n a r y  

b o r a t e ,   e x c l u s i v e   of  the  e t h y l e n e   g lyco l   and  d i e t h y l e n e   g l y c o l   found  to 

be  p r e s e n t .  

E x a m p l e  1 0  

A  one  l i t e r   316  SS  a u t o c l a v e   was  charged  with  200  g.  (0.602  g.  mole)  of  

N - t a l l o w - 1 , 3 - d i a m i n o p r o p a n e   (Duomeen® T  from  Armak  Company,  C h i c a g o  

I l l i n o i s ) ,   74.5  g.  (1.22  g.  mole)  of  bor ic   ac id ,   54.15  g.  water  and  5 . 8  

g.  of  p a r a t o l u e n e s u l f o n i c   acid  monohydrate .   The  r e a c t o r   was  sea led   and 

hea ted   to  80°C.  To  the  r e a c t i o n   mixture   was  added  158.6  g.  (3.61  g 

mole)  of  e t h y l e n e   oxide  and  h e a t i n g   w a s  c o n t i n u e d   at  8 0 - 9 5 C   u n t i l   t h e  

r e a c t o r   p r e s s u r e   was  0  p s ig .   to  y i e ld   a  p roduc t   having  the  f o l l o w i n g  

a n a l y s e s :   83.34%  s o l i d s ,   0.425  meq/g.  (52.5%)  d i q u a t e r n a r y   bora te   
and  



0.280  meq/g.  (14.3%)  monoqua t e rna ry   b o r a t e .  

Example  11 

A  t w o - l i t e r   316  SS  a u t o c l a v e   was  charged  with  500  g.  (1.89  g.  mole)  o f  

d i s t i l l e d   t a l l owamine   (Armeen®  TD  from  Armak  Company,  C h i c a g o ,  

I l l i n o i s ) ,   116.7  g.  (1.89  g.  mole)  of  bo r i c   ac id ,   17.9  g.  of  p a r a -  

t o l u e n e s u l f o n i c   acid  monohydra te ,   and  221  g.  of  i s o p r o p y l   a l c o h o l .   The 

a u t o c l a v e   was  s ea l ed   and  the  c o n t e n t s   hea ted   to  90*C.  To  the  r e a c t i o n  

m i x t u r e   was  added  249  g.  (5.65  g.  mole)  of  e t h y l e n e   oxide  and  r e s u l t i n g  

mix ture   was  hea ted   u n t i l   the  p r e s s u r e   reached  7  p s ig .   to  y i e ld   a  p r o d u c t  

having  the  f o l l o w i n g   a n a l y s e s :   n i l   a c i d i c   m a t e r i a l ,   0.492  meq/g.  (17.4%) 

f ree   amine,  and  51.6%  (1.125  meq/g.)   q u a t e r n a r y   b o r a t e .   An  a d d i t i o n a l  

1.51  g.  mole  (66.5  g.)  of  e t h y l e n e   oxide  was  added  to  the  r e a c t i o n   m i x -  

ture   and  d i g e s t i o n   c o n t i n u e d   u n t i l   a  p r e s s u r e   of  6  psig  was  o b t a i n e d   t o  

y i e l d   a  p roduc t   having  the  f o l l owing   a n a l y s e s  :   1.256  meq/g.  (57.6%) 

q u a t e r n a r y   b o r a t e ,   0.126  meq/g  (4.4%)  f ree   amine,  n i l   a c i d i c   m a t e r i a l ,  

76.4%  s o l i d s ,   and  10.75  pH. 

Example  12 

A  one  l i t e r   Parr   a u t o c l a v e   (316  SS)  was  charged  with  184.4  g.  (0.543  g .  

mole)  of  N - t a l l o w - l , 3 - d i a m i n o p r o p a n e   (Duomeen®  T  from  Armak  Company, 

Chicago,   I l l i n o i s ) ,   67.0  g.  (1.084  g.  mole)  of  bor ic   ac id ,   67.3  g .  

(1.084  g.  mole)  of  e t h y l e n e   g l y c o l   and  62.8  g.  of  i s o p r o p y l   a l c o h o l .  

The  r e s u l t i n g   mix ture   was  hea ted   to  90°C,  purged  t w i c e - w i t h   40  psig  o f  

n i t r o g e n ,   An  a d d i t i o n a l   2.71  g.  mole  of  e t h y l e n e   oxide  was  added  over  a  

40  minute  p e r i o d .   The  r e s u l t i n g   mixture   was  hea ted   for  about  two  a d -  

d i t i o n a l   hours  to  y i e ld   a  p roduc t   having  the  f o l l o w i n g   a n a l y s e s  :   12.4% 

e t h y l e n e   g l y c o l ,   3.3%  d i e t h y l e n e   g l y c o l ,   n i l   t r i e t h y l e n e   g l y c o l ,   G a r d n e r  

co lor   of  8,  73.3%  s o l i d s ,   n i l   a c i d i c   m a t e r i a l ,   and  1.54  meq/g.  q u a t e r -  

nary  bo ra t e   (from  s t a n d a r d   sodium  t e t r a p h e n y l b o r o n   t i t r a t i o n ) .   T i t r a t i o n  

with  s t a n d a r d   acid  s o l u t i o n   gave  2-14  meq/g.  Thus,  0.089  meq/g.  (4.2%) 

of  diamine  remain,   0.515  meq/g.  (35.2%)  of  d i q u a t e r n a r y   bo ra t e   a n d  

0.510  meq/g.  (29.5%)  of  monoqua te rna ry   bo ra t e   were  p r o d u c e d .  

E x a m p l e  1 3  

A  one  l i t e r   C a r p e n t e r   20  s t e e l   a u t o c l a v e   was  charged  with  300  g.  ( 1 . 1 2 3  

g.  mole)  of  d i s t i l l e d   t a l lowamine   (Armeen®  TD  from  Armak  Company, 



Chicago,   I l l i n o i s ) ,   104.2  g.  (1.686  g.  mole)  of  bor ic   acid  and  101  g .  
of  i s o p r o p y l   a l c o h o l .   The  r e s u l t i n g   mixture   was  hea ted   to  8D°C and  198 

g.  (4.49  g.  mole)  of  e t h y l e n e   oxide  was  added.  The  r e s u l t i n g   mixture   was 

then  hea ted   u n t i l   the  p r e s s u r e   decayed  to  0-3  p s ig .   to  y i e ld   a  l i q u i d  

p r o d u c t   having  the  f o l l o w i n g   a n a l y s e s  :   70.4%  s o l i d s ,   1.240  meq /g .  

(62.6%)  q u a t e r n a r y   b o r a t e ,   0.191  meq/g.  (5.1%)  free  amine,  n i l   a c i d i c  

m a t e r i a l ,   3.9%  e t h y l e n e   g l y c o l ,   2.4%  d i e t h y l e n e   g l y c o l ,   0.2%  t r i -  

e t h y l e n e   g l y c o l ,   and  n i l   t e t r a e t h y l e n e   g l y c o l .  

E x a m p l e  1 4  

A  one  l i t e r   Parr   a u t o c l a v e   was  charged  with  208.5  g.  (0.564  g.  mole)  o f  

d icocoamine   (Armeen®  2C  from  Armak  Company,  Chicago,   I l l i n o i s ) ,   43.6  g .  

(0.704  mole)  of  bor ic   ac id ,   43.7  g.  (0.704  mole)  of  e t h y l e n e   g l y c o l   and 

39.0  g.  of  m i n e r a l   o i l .   The  r e s u l t i n g   mixture   was  hea ted   to  90'C,  t h e  

system  purged  twice  with  n i t r o g e n   (45  p s i g ) ,   and  vented   to  8  ps ig .   on  

the  l a s t   purge .   To  the  r e a c t i o n   mixture   was  then  added  113.g.   ( 2 . 5 6  

mole)  of  e t h y l e n e   oxide  over  a 3  hour  p e r i o d .   The  r e s u l t i n g   mixture   was 

a l lowed  to  d i g e s t   at  90°C  for  4.7  hours  to  y i e ld   a  p roduc t   having  t h e  

f o l l o w i n g   a n a l y s e s :   1.19  m e q / g .  ( 6 1 . 9 % )   q u a t e r n a r y   b o r a t e ,   0.03  meq /g .  

(1.2%)  f ree   amine,  and  n i l   a c i d i c   m a t e r i a l .  

E x a m p l e  1 5  

A  one  l i t e r   C a r p e n t e r   20  s t e e l   a u t o c l a v e   was  charged  with  400  g.  ( 0 . 7 5 7  

g.  mole)  o f  N - m e t h y l - N - d i ( h y d r o g e n a t e d   t a l l o w ) a m i n e ,   46.79  g.  (0.757  g .  

mole)  of  bo r i c   ac id ,   40.91  g.  (2.27  g.  mole)  of  water  and  7.2  g .  

(0.0379  g.  mole)  of  p a r a t o l u e n e - s u l f o n i c   ac id .   The  r e s u l t i n g   m i x t u r e  

was  hea ted   to  80*C,  a f t e r   which  time  e t h y l e n e   oxide  was  added  i n c r e m e n -  

t a l l y ,   a l lowing   for  complete   d i g e s t i o n   between  a d d i t i o n s .   Resu l t s   a r e  

shown  in  Table  I I .  



E x a m p l e  1 6  

A  one  l i t e r   316  SS  a u t o c l a v e   was  charged  with  400  g.  (0.792  g.  m o l e )  o f  

d i - ( h y d r o g e n a t e d   ta l low) amine  (Armeen® 2HT),  48.96  g.  (0.792  g.  mole)  

of  bor ic   acid  and  72.07  g.  (0.783  g.  mole)  of  g l y c e r i n e .   The  m i x t u r e  

was  hea ted   to  100°C  and  e t h y l e n e   oxide  added  i n c r e m e n t a l l y ,   a l l o w i n g  

for  complete   r e a c t i o n   between  a d d i t i o n s .   R e s u l t s   of  a n a l y s e s   are  shown 

b e l o w :  

A  f i n a l   sample  ana lyzed   as  93.3%  s o l i d s ,   and  34.2%  n o n i o n i c .  



Example  17 

A  one  l i t e r   Parr   a u t o c l a v e   was  charged  with  219.5  g.  (0.918  mole)  o f  

N , N - d i m e t h y l c o c o a m i n e   (Armeen®  DMCD  from  Armak  Company,  C h i c a g o ,  

I l l i n o i s ) ,   71.0  (1.15  mole)  of  bor ic   acid  and,  71.3  (1.15  mole)  o f  

e t h y l e n e   g l y c o l .   The  r e s u l t i n g   mixture   was  hea ted   to  90*C,  the  s y s t e m  

purged  twice  with  n i t r o g e n   (45  p s i g . ) ,   and  vented  to  8  ps ig .   on  t h e  

l a s t   purge.   To  the  r e a c t i o n   mix ture   was  then  added  83  g.  (1.89  mol)  o f  

e t h y l e n e   oxide  over  a  2.25  hour  p e r i o d .   The  r e s u l t i n g   mixture   was 

a l lowed  to  d i g e s t   at  90'C  for  3.25  hours  and  cooled  to  60'C  to  y i e l d   a  

p r o d u c t   having  the  f o l l owing   a n a l y s i s  :   1.95  meq/g  (67.5%)  q u a t e r n a r y  

b o r a t e ,   0.11  (2.6%)  f ree   amine,  and  n i l   a c i d i c   m a t e r i a l .  

Example  18 

A  one  l i t e r   Parr   a u t o c l a v e   was  charged  with  215.0  g.  ( I .075  mole)  o f  

cocoamine  (Armeen®  CD  from Armak  Company,  Chicago,   I l l i n o i s ) ,   83.1  g .  

(1.34  mole)  of  bo r i c   ac id ,   83.4  g.  (1.34  mole)  of  e t h y l e n e   g lyco l   and 

30  g.  of  i s o p r o p y l a l c o h o l .   The  r e s u l t i n g   mix ture   was  hea ted   to  85°C,  

the  system  purged  twice  with  n i t r o g e n   (45  p s i g . ) ,   and  vented   to  8  p s i g .  

on  the  l a s t   purge .   The  r e a c t i o n   mixture   was  heated  to  90'C  and  then  244 

g.  (5.55  mole)  of  e t h y l e n e   oxide  were  added.  The  r e s u l t i n g   mixture   was 

a l lowed  to  d i g e s t   at  90'C  for  12  hours  to  y i e ld   a  p roduc t   having  t h e  

fo l lowing   a n a l y s i s  :   1.55  meq/g.  (61%)  q u a t e r n a r y   b o r a t e ,   0.25  (7.2%) 

free  amine,  and  n i l   a c i d i c   m a t e r i a l .  

Example  19 

A  one  l i t e r   Parr   a u t o c l a v e   was  charged  with  193.3  g.  (0.743  mole)  o f  

4 - o x a - h e p t a d e c y l a m i n e   (Armeen@  EA-13  from  Armak  Company,  C h i c a g o ,  

I l l i n o i s ) ,   57.5  g.  (0.929  mole)  of  bor ic   ac id ,   57.3  g.  (0.929  mole)  o f  

e t h y l e n e   g lyco l   and  25.1  g.  of  i s o p r o p y l   a l c o h o l .   The  r e s u l t i n g   m i x t u r e  

was  hea ted   to  75°C,  the  system  purged  twice  with  n i t r o g e n   (45  p s i g ) ,   and 

ven ted   to  8  ps ig .   on  the  l a s t   purge.   To  the  r e a c t i o n   mix ture   was  t h e n  

added  134  g.  (3.04  mole)  of  e t h y l e n e   oxide  over  a  3  hour  pe r iod .   The 

r e s u l t i n g   mixture   was  a l lowed  to  d i g e s t   at  75*C  for  4.5  hours  to  y i e l d  

a  p roduc t   having  the  f o l l o w i n g   a n a l y s e s  :   0.819  meq/g.  (62.2%)  q u a t e r -  

nary  b o r a t e ,   0.190  meq/g.  (6.6%)  f ree   amine,  and  n i l   a c i d i c   m a t e r i a l .  

Also,   p rov ided   by  the  p r e s e n t   i n v e n t i o n   is  a  method  for  s o f t e n i n g  

f a b r i c s   by  c o n t a c t i n g   said  f a b r i c   with  an  e f f e c t i v e   s o f t e n i n g   amount  o f  



a  compound  of  the  p r e s e n t   i n v e n t i o n   or  a  compos i t i on   c o n t a i n i n g   such  

compounds  in  order   to  impart   " s o f t n e s s "   q u a l i t y   to  the  f a b r i c .   The  t e rm  

" e f f e c t i v e "   s o f t e n i n g   amount  r e f e r s   to  t h a t   q u a n t i t y   of  a  compound  o r  

c o m p o s i t i o n   of  the  p r e s e n t   i n v e n t i o n   s u f f i c i e n t   to  produce  d e s i r a b l e  

s o f t e n i n g ,   a n t i s t a t   and/or   rewet  p r o p e r t i e s   in  the  t r e a t e d   t e x t i l e  

f a b r i c s .   Such  q u a n t i t i e s   are  r e a d i l y   a s c e r t a i n e d   by  one  of  o r d i n a r y  

s k i l l   in  the  a r t .   T y p i c a l l y   the  f a b r i c s   are  c o n t a c t e d   with  the  compounds 

or  c o m p o s i t i o n s   which  are  in  the  form  of  a  s o l u t i o n .  

The  compounds  of  the  p r e s e n t   i n v e n t i o n   were  e v a l u a t e d   with  r e s p e c t   t o  

t h e i r   f a b r i c   s o f t e n i n g   p r o p e r t i e s .   For  the  pu rposes   of  the  e v a l u a t i o n s ,  

the  f o l l o w i n g   compounds  a l k o x y l a t e d   q u a t e r n a r y   ammonium  b o r a t e s   were  

e v a l u a t e d   as  aqueous  c o m p o s i t i o n s :  





The  p e r c e n t   i n d i c a t e s   p e r c e n t a g e   by  weight  of  an  aqueous  c o m p o s i t i o n .  

F a b r i c   s o f t n e s s   was  e v a l u a t e d   by  an  e x p e r i e n c e d   panel   of  pe r sons   f e e l i n g  

t r e a t e d   and  u n t r e a t e d   f a b r i c s   and  comparing  the  s o f t n e s s   of  the  t r e a t e d  

f a b r i c   with  an  u n t r e a t e d   c o n t r o l   f a b r i c .   For  purposes   of  d e t e r m i n i n g   t h e  

f a b r i c   s o f t e n i n g   p r o p e r t i e s   of  the  compounds  of  the  p r e s e n t   i n v e n t i o n ,  

c o t t o n   towels  were  e v a l u a t e d   fo l lowing   1  and  5  wash-dry  c y c l e s .   The 

f a b r i c s   were  t r e a t e d   dur ing   each  cyc l e .   For  compar ison ,   c o n t r o l   f a b r i c s  

were  run  for  1  and  5  wash-dry  cyc l e s   w i thou t   any  s o f t e n i n g   agent  b e i n g  

added  to  any  cyc l e .   The  compounds  of  the  p r e s e n t   i n v e n t i o n   were  found  

to  s i g n i f i c a n t l y   s o f t e n   the  f a b r i c s   t e s t e d   when  compared  to  u n t r e a t e d  
f a b r i c s .  

In  a d d i t i o n   the  compounds  of  the  p r e s e n t   i n v e n t i o n   were  e v a l u a t e d   w i t h  

r e s p e c t   to  t h e i r   rewet  c h a r a c t e r i s t i c s   (a  measure  of  the  absorbancy   o f  
f a b r i c s ) .   The  rewet   c h a r a c t e r i s t i c s   were  judged  by  measuring  the  h e i g h t  

to  which  water  rose  in  a  s t r i p   of  f a b r i c   whose  end  was  immersed  i  

wate r .   A  co t ton   s t r i p ,   2"  x  18"  is  suspended  in to   a  1  l i t e r   g r a d u a t e d  

g l a s s   c y l i n d e r   c o n t a i n i n g   a  3"  depth  of  a  0.1%  s o l u t i o n   of  D r i m a r e n c e  

Bordeaux  Z-BL  dye.  About  one  inch  of  the  s t r i p   is  immersed  in  the  s o l u -  

t i o n .   The  h e i g h t   of  the  c o l o r a t i o n   produced  by  the  dye  on  the  c l o t h  

s t r i p   is  measured  a f t e r   5,  10,  20  and  30  minu tes .   The  h igher   and  f a s t e  

the  dye  r i s e s ,   the  g r e a t e r   the  rewet  or  absorbancy   of  the  sample  

f a b r i c s .   The  r e s u l t s   in  Table  IV  and  V  i l l u s t r a t e   the  rewet  c h a r a c t e r -  
i s t i c s   of  f a b r i c s   t r e a t e d   with  the  compounds  of  the  p r e s e n t   i n v e n t i o n  

and  u n t r e a t e d   f a b r i c s   ( c o n t r o l s ) .   The  r e s u l t s   are  the  average  of  d u p l i -  

ca te   s a m p l e s .  



I t   has  been  found  t ha t   the  compounds  of  the  p r e s e n t   i n v e n t i o n   when 

a p p l i e d   to  f a b r i c   w i l l   i n c r e a s e   the  a n t i s t a t i c   p r o p e r t i e s   of  the  f a b r i c .  

The  a n t i s t a t i c   c h a r a c t e r i s t i c s   were  measured  by  comparing  the  s t a t i c  

( " c l i n g "   tendency)  p r o p e r t i e s   of  t r e a t e d   f a b r i c s   with  an  u n t r e a t e d  

f a b r i c .   The  t r e a t e d   f a b r i c s   were  given  a  r a t i n g   r e l a t i v e   to  the  c o n t r o l .  

For  nylon  c o n t r o l   f a b r i c s ,   a  r a t i n g   of  10  is  g iven ,   for  100%  p o l y e s t e r  

c o n t r o l   f a b r i c s ,   a  r a t i n g   of  8  is  given  and  for  a  65/35  p o l y e s t e r / c o t t o n  

f a b r i c  a   r a t i n g   of  5  is  g iven .   A  r a t i n g   for  the  t r e a t e d   f a b r i c   l e s s   t h a n  

the  r a t i n g   for  the  c o n t r o l   is  an  i n d i c a t i o n   of  the  a n t i s t a t i c   c h a r a c t e r -  

i s t i c s   of  the  c o m p o s i t i o n   employed  to  t r e a t   the  f a b r i c s .   The  r e s u l t s   i n  

Table  V I I  i l l u s t r a t e   the  r a t i n g   found  for  v a r i o u s  f a b r i c s   t r e a t e d   w i t h  

c o m p o s i t i o n s   c o n t a i n i n g   the  compounds  of  the  p r e s e n t   i n v e n t i o n .  



In  e v a l u a t i n g   the  compounds  of  the  p r e s e n t   i n v e n t i o n   with  r e s p e c t   o f  

t h e i r   rewet  and  a n t i s t a t i c   c h a r a c t e r i s t i c s ,   f a b r i c s   t r e a t e d   with  com- 

p o s i t i o n s   c o n t a i n i n g   the  compounds  of  the  p r e s e n t   i n v e n t i o n   were  r un  

for  5  wash-dry   c y c l e s   before   t e s t i n g .   The  f a b r i c s   were  t r e a t e d  w i t h   a  

compound  or  c o m p o s i t i o n   of  the  p r e s e n t   i n v e n t i o n   dur ing   each  cyc l e .   Fo r  

compar i son ,   c o n t r o l   f a b r i c s   were  run  for  5  wash-dry   cyc les   w i t h o u t   a n y  

" s o f t e n i n g "   agent   being  added  to  any  c y c l e .  

The  above  examples  i l l u s t r a t e   t ha t   the  compounds  of  the  p r e s e n t   i n v e n -  

t i on   and  c o m p o s i t i o n s   c o n t a i n i n g   such  compounds  are  e f f e c t i v e   i n  

" s o f t e n i n g "   t e x t i l e   f a b r i c s .  

The  compounds  of  the  p r e s e n t   i n v e n t i o n   may  be  employed  in  f a b r i c  

s o f t e n i n g   c o m p o s i t i o n s ,   such  as,  for  e x a m p l e  :   r inse   cycle   f a b r i c  

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

and  dryer   a p p l i c a t i o n   f a b r i c   s o f t e n i n g   c o m p o s i t i o n s .   The  compounds  o f  

the  p r e s e n t   i n v e n t i o n   may  be  employed  alone  or  in  combina t ion   with  one  

or  more  o the r   f a b r i c   s o f t e n i n g   compounds  as  the  a c t i v e   f a b r i c   s o f t e n i n g  

i n g r e d i e n t   in  such  c o m p o s i t i o n s .  



Rinse  c y c l e ' f a b r i c   s o f t e n i n g   c o m p o s i t i o n s   con t a in   from  1-10  pa r t s   by  

weight   of  at  l e a s t   one  compound  of  t h i s   i n v e n t i o n   and  from  90-99  p a r t s  

by  weight   of  a d j u v a n t s ,   for  example,   from  about  0 . 2 - 0 . 5   p a r t s   by  w e i g h t  

o p t i c a l   b r i g h t n e r ,   from  about  0-5  p a r t s   by  weight  of  a  d i s p e r s a n t   and  

from  about   8 4 . 5 - 9 8 . 8   p a r t s   by  weight   of  i n e r t   l i q u i d   ex t ende r   p r e f e r a b l y  

wa te r ,   a l l   p a r t s   being  by  weight   of  the  t o t a l   c o m p o s i t i o n .   P r e f e r a b l y ,  

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

from  3-6  p a r t s   by  weight   of  at  l e a s t   one  compound  of  t h i s   i n v e n t i o n s ,  

t o g e t h e r   with  a d j u v a n t s .  

L iqu id   d e t e r g e n t   f a b r i c   s o f t e n i n g   c o m p o s i t i o n s   c o n t a i n   from  about  3 - 1 0  

p a r t s   by  weight   of  at  l e a s t   one  compound  of  th i s   i n v e n t i o n   and  f r o m  

about  90-97  p a r t s   by  weight   of  a d j u v a n t s ,   for  example,   from  a b o u t  2 5 - 3 5  

p a r t s   by  weight   of  a  n o n - i o n i c   d e t e r g e n t   such  as  an  e t h o x y l a t e d   a l k y l  

phenol   or  e t h o x y l a t e d   a l c o h o l e t c . ,   from  about  5-15  p a r t s   by  w e i g h t  

e t h a n o l ,   from  about  4-6  p a r t s   by  weight   t r i e t h a n o l a m i n e ,   from  a b o u t  

0 .1-1   p a r t s   by  weight   s u l f u r i c   ac id ,   from  about  0-5  p a r t s   by  weight  o f  

a  d i s p e r s a n t   and  from  about  28-62.9   p a r t s   by  weight  of  an  i n e r t   l i q u i d  

e x t e n d e r ,   p r e f e r a b l y   wa te r ,   a l l   p a r t s   being  by  weight   of  the  t o t a l   com- 

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

c o n t a i n   from  5-7  p a r t s   by  weight   of  at  l e a s t   one  compound  of  t h i s  

i n v e n t i o n ,   t o g e t h e r   with  a d j u v a n t s .  

Liquid   d e t e r g e n t   f a b r i c   s o f t e n i n g   c o m p o s i t i o n s ,   such  as  d e s c r i b e d   a b o v e ,  

may  c o n t a i n   in  a d d i t i o n   to  a  n o n - i o n i c   d e t e r g e n t ,   an  an ion i c   d e t e r g e n t  

such  as  a  sodium  a lky l   benzene  s u l f o n a t e   or  a  sodium  xylene   s u l f o n a t e  

e t c .   Such  c o m p o s i t i o n s   should  c o n t a i n   a  t o t a l   of  from  about  25-35  p a r t s  

by  weight   of  n o n - i o n i c   and  a n i o n i c   d e t e r g e n t s .  

Dryer  a p p l i c a t i o   f a b r i c   s o f t e n i n g   c o m p o s i t i o n s   c o n t a i n   from  50-80  p a r t s  

by  weight   of  at  l e a s t   one  compound  of  t h i s   i n v e n t i o n   and  from  20 -50  

p a r t s   by  weight   of  a d j u v a n t s   such  as  for  example,  f a t t y   e s t e r s ,   f a t t y  

a l c o h o l s   and/or   sugar  e s t e r s .   P r e f e r a b l y ,   dryer  a p p l i c a t i o n   f a b r i c  

s o f t e n i n g   c o m p o s i t i o n s   of  th is   i n v e n t i o n   c o n t a i n   from  70-75  pa r t s   by  

weight   of  at  l e a s t   one  compound  of  t h i s   i n v e n t i o n .  

The  c o m p o s i t i o n s   are  p r epa red   by  admixing  the  a c t i ve   i n g r e d i e n t s   (com- 

pound  of  t h i s   i n v e n t i o n )   with  an  a d j u v a n t   i n c l u d i n g   d i l u e n t s ,   e x t e n d e r s ,  

c a r r i e r s ,   and  c o n d i t i o n i n g   agents   to  p rov ide   c o m p o s i t i o n s   in  the  f o r m  

of  s o l u t i o n s ,   d i s p e r s i o n s   or  e m u l s i o n s .  

The  f a b r i c   s o f t e n i n g   c o m p o s i t i o n s   of  t h i s   i n v e n t i o n   may  c o n t a i n   as  a 



c o n d i t i o n i n g  a g e n t   one  or  more  s u r f a c e - a c t i v e   agents   in  amounts  s u f f i -  

c i e n t   to  render   a  given  compos i t i on   more  r e a d i l y   d i s p e r s a b l e   in  w a t e r .  

The  i n c o r p o r a t i o n   of  a  s u r f a c e - a c t i v e   agent   in to   the  c o m p o s i t i o n s  

g r e a t l y   enhance  t h e i r   e f f i c a c y .   By  the  term  " s u r f a c e - a c t i v e   a g e n t s " ,   i t  

is  u n d e r s t o o d   tha t   we t t i ng   agen t s ,   d i s p e r s i n g   agen t s ,   suspending   a g e n t s  

and  e m u l s i f y i n g   agents   are  inc luded   t h e r e i n .   An ion ic ,   c a t i o n i c   and  n o n -  

ion ic   agents   can  be  used  with  equal  f a c i l i t y .  

Other  components  a p p r o p r i a t e   to  the  type  of  c o m p o s i t i o n s   being  f o r m u -  

l a t e d   may  also  be  p r e s e n t .   Such  components  are  p r e s e r v a t i v e s ,   b a c t e r -  

i c i d e s ,   whether  e f f e c t i v e   to  p r o t e c t   the  compos i t i on   or  to  t r e a t  

f a b r i c s ,   v i s c o s i t y   c o n t r o l l e r s ,   co lo r i ng   and  perfuming  m a t e r i a l s   and  

the  l i k e .  

Another  d e s i r a b l e   c h a r a c t e r i s t i c   of  the  compounds  of  the  p r e s e n t   i n v e n -  

t ion   is  the  f ac t   t ha t   they  r e a d i l y   form  s t a b l e   emuls ions   and  t h e r e b y  

may  be  r e a d i l y   f o r m u l a t e d   into  s t a b l e   aqueous  c o m p o s i t i o n s .   T h i s  

p r o p e r t y   of  being  c o l d - w a t e r   d i s p e r s i b l e   i s  g e n e r a l l y   unexpected  f o r  

q u a t e r n a r y   ammonium  compounds  and  is  most  d e s i r a b l e   by  users   of  s u c h  

compounds.  In  a d d i t i o n ,   emuls ions   and  fo rmula t ed   aqueous  c o m p o s i t i o n s  

c o n t a i n i n g   compounds  of  the  p r e s e n t   i n v e n t i o n   are  s t a b l e   to  heat   and  

f r eeze   thaw  c y c l e s .  

As  p r e v i o u s l y   ment ioned ,   the  q u a t e r n a r y   ammonium  bo ra t e   compounds  o f  

the  p r e s e n t   i n v e n t i o n   are  l e s s   c o r r o s i v e   to  f e r r o u s   and  s t a i n l e s s   s t e e l  

than  s i m i l a r   compounds  which  are  c h l o r i d e   s a l t s .   The  f ac t   tha t   the  co  

pounds  of  the  p r e s e n t   i n v e n t i o n   are  l e s s   c o r r o s i v e   than  s i m i l a r   c h l o r i d  

compounds  is  unexpec ted   and  advan tageous   to  the  a r t .  

Another   advan tageous   and  unexpected   c h a r a c t e r i s t i c   of  the  compounds  o  

the  p r e s e n t   i n v e n t i o n   is  t ha t   the  pH  of  the  q u a t e r n a r y   ammonium  b e r a t e s  
is  about  a  pH  10.  This  enab les   one  to  employ  the  b o r a t e s   of  the  p r e s e n t  

i n v e n t i o n   as  s t a r t i n g   m a t e r i a l s   for  the  p r o d u c t i o n   of  q u a t e r n a r y  

ammonium  compounds  c o n t a i n i n g   anions  o ther   than  b o r a t e .  

In  a d d i t i o n   to  the  above  mentioned  uses ,   the  compounds  of  t h i s   i n v e n t i o n  

also  may  be  u se fu l   as  p r e c i p i t a n t s   and  c a r r i e r s   for  use  in  the  manu- 

f a c t u r e   of  a n t i b i o t i c s .   The  compounds  may  a l so   be  used  as  combing  a i d s  

and  ha i r   c o n d i t i o n e r s   and  in  paper  making  as  s o f t e n e r s , .   debonders   and 

a n t i s t a t i c - a g e n t s .   F u r t h e r m o r e ,   the  compounds  may  be  used  as  p r o c e s s i n g  

aids  in  f o u n d r i e s ,   in  m e t a l - w o r k i n g   as  e m u l s i f i e r s   and  c o r r o s i o n   i n h i -  

b i t o r s   and  in  s u r f a c e   modi f ied   c l a y s ,   p a i n t s ,   o i l s   and  l u b r i c a n t s .   I n  



a d d i t i o n ,   the  compounds  of  t h i s   i n v e n t i o n   may  be  used  in  d r i l l i n g   mud 

c o m p o s i t i o n s   and  as  foaming  and  s i l t   suspend ing   agen t s ,   A  p a r t i c u l a r  

advantage   is  the  use  of  the  compounds  of  t h i s   i n v e n t i o n   in  c o s m e t i c s  

where in   they  would  be  a  d e s i r a b l e   r e p l a c e m e n t   for  q u a t e r n a r y   ammonium 

c h l o r i d e s .  

Al though  the  p r e s e n t   i n v e n t i o n   has  been  d e s c r i b e d   in  c o n j u n c t i o n   w i t h  

p r e f e r r e d   embodiments ,   i t   is  also  unders tood   t h a t   m o d i f i c a t i o n s   and 

v a r i a t i o n s   may  be  r e s o r t e d   to  w i thou t   d e p a r t i n g   from  the  s p i r i t   and  

scope  of  the  i n v e n t i o n   as  those  s k i l l e d   in  the  a r t   r e a d i l y   u n d e r s t a n d .  



1.  A  compound  of  the  f o r m u l a  

wherein   R  is  s e l e c t e d   from  the  c l a s s   c o n s i s t i n g   of  a l i p h a t i c   r a d i c a l  

c o n t a i n i n g   from  about  6  to  about  22  carbon  atoms,  a 

group  wherein   R5  is  alkoxy  c o n t a i n i n g   from  6  to  22  carbon  atoms  and 

m  is  an  i n t e g e r   of  from  2  to  6,  and  a 

group,  wherein  R6  is  a lky l   c o n t a i n i n g   from  1  to  20  c a r b o n   a t o m s ,  z  

is  an  i n t e g e r   of  from  1  to  10  and  each  R'  is  i n d e p e n d e n t l y   hydroge l  

or  methyl;   R1  is  i n d e p e n d e n t l y   s e l e c t e d   from  the  c l a s s   c o n s i s t i n g  

o f  

groups ,   wherein  x  is  an  i n t e g e r   of  from  1  to  20  and  each  R"  is  i n -  

d e p e n d e n t l y   hydrogen  or  methyl;   R2  is  methyl  or  a  group  s e l e c t e d  

from  the  c l a s s   r e p r e s e n t e d   by  R1;  R3  is  a  group  s e l e c t e d   from 

the  c l a s s   r e p r e s e n t e d   by  R  or  R2. 

2.  A  compound  of  the  f o r m u l a  



wherein  R  is  s e l e c t e d  f r o m   the  c l a s s   c o n s i s t i n g   of  a l i p h a t i c   r a d i c a l s  

c o n t a i n i n g   from  about  6  to  about  22  carbon  atoms,  a 

group  wherein   R 5  i s   a lkoxy  c o n t a i n i n g   from  6  to  22  carbon  atoms 

and  m  is  an  i n t e g e r   of  from  2  to  6,  and  a  

group,  wherein   R6  is  a lky l   c o n t a i n i n g   from  1  to  20  carbon  a t o m s ,  z  

is  an  i n t e g e r   of  from  1  to  10  and  each  R'  is  i n d e p e n d e n t l y   h y d r o g e n  

or  methyl;   each  R1,  which  may  be  the  same  or  d i f f e r e n t ,   is  i n -  
d e p e n d e n t l y   s e l e c t e d   from  the  c l a s s   c o n s i s t i n g   o f  

groups ,   wherein   x  is  an  i n t e g e r   of  from  1  to  20  and  each  R"   is  i n -  

d e p e n d e n t l y   hydrogen  or  methyl;   n  is  an  i n t e g e r   of  from  2  to  6;  a 

and  b  are  i n d e p e n d e n t l y   0  or  1  p rov ided   tha t   the  sum  of  a  +  b  is 

g r e a t e r   than  zero;   and  c  is  the  sum  of  a  +  b .  

3.  A  compound  accord ing   to  claim  1  wherein  R  and R3  are  s e l e c t e d   f ron  

the  group  of  a l i p h a t i c   r a d i c a l s   c o n t a i n i n g   from  12  to  18.  c a r b o r  

a t o m s .  

4.  A  compound  accord ing   to  claim  3  of  the  f o r m u l a  

wherein  each  x  is  i n d e p e n d e n t l y   an  i n t e g e r   from 1  to  1 0 .  



5.  A  compound  accord ing   to  claim  3  of  the  f o r m u l a  

wherein  x  is  an  i n t e g e r   of  from  1  to  10 .  

6.  A  compound  acco rd ing   to  claim  2  wherein  R  is  s e l e c t e d   from  the  group 
of  a l i p h a t i c   r a d i c a l s   c o n t a i n i n g   from  12  to  18  carbon  a t o m s .  

7.  A  compound  acco rd ing   to  c la im  6  wherein  each  R1  is  a 

8.  A  compound  acco rd ing   to  claim  7  of  the  f o r m u l a  

wherein  n  is  3  and  each  x  is  i n d e p e n d e n t l y   an  i n t e g e r   of  from  1  t o  

10 .  

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

s o f t n e s s   and/or   a n t i s t a t i c   p r o p e r t i e s   which  compr ises   an  e f f e c t i v e  

amount  of  a  compound  of  one  of  the  p r eced ing   c l a i m s .  

10.  A  method  for  s o f t e n i n g   t e x t i l e   f a b r i c s   compr i s ing   c o n t a c t i n g   s a i d  

t e x t i l e   with  an  e f f e c t i v e   amount  of  a  c o m p o s i t i o n   of  claim  9 .  
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