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om  ine  group  consisting  of  hydrogen  and  methyl,  R5  is elected  from  the  group  consisting  of  hydrogen  and  aliphatic adicals  containing  from  about  8  to  about  22  carbon  atoms,  x nd  y  are  independently  integers  from  1  to  about  20,  and  z  is  0 r1  are  disclosed.  Also  disclosed  is  a  method  for  conditioning jxtiles  utilizing  said  compounds. 
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wherein  R  ,  and  R2  are  independently  selected  from  the  group )  consisting  of  aliphatic  radicals  containing  from  about  8  to about  22  carbon  atoms,  R,  and  R<  are  independently  selected 
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Novel  fabric  softening  compounds  of  the  formulae 
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wherein  R  and  R2  are  independently  selected  from  the  group consisting  of  aliphatic  radicals  containing  from  about  8  to about  22  carbon  atoms,  R3  and  R4  are  independently  selected 

from  the  group  consisting  of  hydrogen  and  methyl,  Rs  is selected  from  the  group  consisting  of hydrogen  and  aliphatic radicals  containing  from  about  8  to  about  22  carbon  atoms,  x and  y are  independently  integers  from  1  to  about  20,  and  z  is  0 or  1  are  disclosed.  Also  disclosed  is  a  method  for conditioning textiles  utilizing  said  compounds. 



This  i nven t ion   r e l a t e s   to  f ab r i c   s o f t e n i n g   compounds  and  to  a  method 

for  s o f t e n i n g   t e x t i l e s .   More  p a r t i c u l a r l y   this   i nven t ion   r e l a t e s   to  

c e r t a i n   q u a t e r n a r y   ammonium  compounds  and  t h e i r   use  in  s o f t e n i n g  

t e x t i l e s .  

Quaternary   ammonium  compounds  and  t h e i r   use  in  s o f t e n i n g   t e x t i l e s   o r  

c o n d i t i o n i n g   other   s u b s t r a t e s   such  as  ha i r   have  been  long  r e c o g n i z e d  

in  the  p r ior   a r t .   Such  q u a t e r n a r y   ammonium  compounds  which  have  a l -  

koxy  groups,   such  as  ethoxy,  a t t a c h e d   to  the  q u a t e r n a r y   n i t r o g e n  

atom  have  also  been  known  in  the  a r t .   In  this   r e s p e c t ,   r e f e r e n c e   may 
be  made  to  U.S.  Patent   Nos.  2 ,189 ,397 ,   2 ,775 ,604 ,   2 , 8 2 4 , 8 6 1 ,  

3 ,026 ,169 ,   3 ,352 ,709 ,   3 ,456 ,013 ,   3 ,872 ,138 ,   4 ,118 ,324 ,   4 , 1 2 9 , 5 0 6 ,  

4 ,134 ,970 ,   4 ,136,039  and  4 ,139 ,477 .   : 

One  of  the  p r o p e r t i e s   of  concern  to  users   of  such  q u a t e r n a r y   ammo- 

nium  compounds  is  the  l i q u i d i t y   of  the  product .   Thus,  it  is  d e s i r -  

able  that   fabr ic   s o f t e n i n g   compounds  be  as  l i qu id   as  p o s s i b l e   to  r e -  

duce  the  n e c e s s i t y ,   for  example,  o f  ' u t i l i z i n g   heated  r a i l r o a d   c a r s  

for  t r a n s p o r t a t i o n   of  the  bulk  compound,  or  the  use  of  heated  h o l d -  

ing  tanks  and  t r a n s f e r   l ines   t o  a s s u r e   that   the  compound  is  m a i n -  

ta ined  in  a  l i qu id   s t a t e .   This  is  e s p e c i a l l y   true  in  view  of  t h e  

recent   d e s i r a b i l i t y   to  minimize  the  energy  which  is  needed  for  any 

type  of  p r o c e s s i n g .   The re fo re ,   if  a  more  l i qu id   product   is  p r o d u c e d ,  

the  amount  of  energy  r equ i r ed   to  t r a n s p o r t   and  s tore   the  product   i s  

minimized.   Also,  l i qu id   products   are  g e n e r a l l y   cold  water  d i s p e r s -  

ib le ,   nega t ing   the  need  to  heat  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 .  

It  is ,   t h e r e f o r e ,   an  ob jec t   of  the  i nven t ion   to  provide  q u a t e r n a r y  

ammonium  compounds  which  e x h i b i t   i nc reased   l i q u i d i t y   over  o t h e r  

p r io r   art   compounds. 

Also,  as  many  of  the  q u a t e r n a r y   ammonium  compounds  which  are  known 

in  the  a r t   are  c h l o r i d e   s a l t s   which  are  known  to  have  c o r r o s i v e  

p r o p e r t i e s ,   an  ob jec t   of  this   i n v e n t i o n   is  to  provide  q u a t e r n a r y   am- 

monium  compounds  which  are  less  c o r r o s i v e .  

A  f u r t h e r   ob jec t   is  to  produce  compounds  free  of  v o l a t i l e   and 



flammable  s o l v e n t s   that   serve  only  as  a  r e a c t i o n   media  and  have  no 

value  for  p r o v i d i n g   s o f t e n i n g .  

It  has  now  been  s u r p r i s i n g l y   d i scove red   that  if  a  q u a t e r n a r y   ammo- 

nium  compound  is  produced  having  a t t ached   to  the  q u a t e r n a r y   n i t r o g e n  

an  alkoxy  group  which  has  been  e s t e r i f i e d   to  form  an  a c e t a t e   e s t e r ,  

the  a c e t a t e   s a l t   t h e r e o f   wi l l   be  more  l i qu id   than  the  c o r r e s p o n d i n g  

a c e t a t e   in  which  the  alkoxy  group  has  not  been  e s t e r i f i e d .   The  a c e t -  

ate  s a l t s   of  th is   i n v e n t i o n   are  less  c o r r o s i v e   than  t h e i r   c h l o r i d e  

s a l t   ana logs .   Thus,  the  p r e s e n t   i nven t ion   p rov ides   novel  compounds 

of  the  fo l lowing   f o r m u l a e  

and 

wherein  R1  and  R2  are  i n d e p e n d e n t l y   s e l e c t e d   trom  the  group  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  8  to  about  22 

carbon  atoms,  R3  and  R4  are  i n d e p e n d e n t l y   s e l e c t e d   from  t h e  

group  c o n s i s t i n g   of  hydrogen  and  methyl ,   RS  is  s e l e c t e d   from  the  

group  c o n s i s t i n g   of  hydrogen  and  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  8  to  about  22  carbon  atoms,  x  and  y  a r e   i n d e p e n d e n t l y   i n t e g e r s  

from  1  to  about  20,  and  z  is  0  or  1. 

Also,  provided  is  a  method  for  s o f t e n i n g   t e x t i l e s   compr is ing   con-  

t a c t i n g   said  t e x t i l e s   with  an  e f f e c t i v e   amount  of  a  compound  of  one 

of  the  fo rego ing   formulae.   T y p i c a l l y   the  t e x t i l e s   are  con tac t ed   w i th  

the  compound  which  is  in  the  form  of  a  s o l u t i o n .  

In  the  compounds  of  the  p re sen t   i nven t ion   which  are  de sc r i bed   h e r e -  



inabove  i t   is  g e n e r a l l y   d e s i r a b l e   that  the  alkoxy  group  in  the  c a t -  

ionic  moiety  be  an  ethoxy,  propoxy,  or  mixed  e thoxy/propoxy   g roup .  

Of  course ,   if  a  mixed  group  is  u t i l i z e d ,   the  chain  may  be  e i t h e r  

random  or  block.   As  i n d i c a t e d ,   such  an  alkoxy  chain  may  conta in   from 

1  to  about  20  alkoxy  u n i t s ,   t y p i c a l l y   from  about  1  to  about  5,  and 

p r e f e r a b l y   about  1  alkoxy  u n i t .  

The  long  chain  a l i p h a t i c   groups  present   in  the  c a t i o n i c   moiety  as  

i n d i c a t e d   con ta in   from  about  8  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   groups  conta in   from  about  12  to  about  18  c a r b o n  a t o m s .  

The  a l i p h a t i c   groups  may  be  e i t h e r   s a tu ra t ed   groups,   and  thus  a l k y l ,  

or  may  be  u n s a t u r a t e d   groups,  and  thus  a lkeny l .   T y p i c a l l y ,   such 

groups  are  der ived  from,  for  example,  animal  f a t t y   acids  such  as  

ta l low  f a t t y   acids  or  grease  acids  (Flomkoy  f a t ) ,   hydrogena ted   t a l -  

low  f a t t y   ac ids ,   and  coconut  f a t ty   a c i d s .  

The  p r e p a r a t i o n   of  such  q u a t e r n a r y   ammonium  compounds  is  r e l a t i v e l y  

simply.  F i r s t ,   one  may  s t a r t   with  the  co r re spond ing   t e r t i a r y   amine 

which  may  be  r eac ted   with  ace t i c   acid  and  the  co r r e spond ing   a l k y l e n e  

oxide  such  as  e thy lene   or  propylene  oxide,  in  the  presence  of  w a t e r .  

It  has  been  found  that  some  minimum  amount  of  water  is  necessa ry   to  

the  r e a c t i o n .   T y p i c a l l y ,   the  r eac t ion   would  be  performed  in  a  c l o s e d  

r e a c t i o n   vesse l   at  a  tempera ture   of  about  80°C  and  under  a  p r e s s u r e  

of  about  50  psig.   The  r e a c t i o n   times  will  vary,  but  t y p i c a l l y   w i l l  

be  on  the  order  of  about  6  hours.   The  product  obta ined  from  such  a 

r e a c t i o n   wil l   conta in   approximate ly   5%  of  the  q u a t e r n a r y   ammonium 

a c e t a t e   s a l t   having  an  a c e t a t e   es te r   group  in  the  c a t i o n i c   m o i e t y .  

To  i nc rea se   the  y ie ld   of  the  a ce t a t e   es ter   s a l t ,   one may  f u r t h e r   r e -  

act  the  a fo rement ioned   r e a c t i o n   product ,   p r e f e r a b l y   a f t e r  r e m o v a l   o f  

the  r e s i d u a l   v o l a t i l e s   as  through  heat ing  under  reduced  p r e s s u r e ,  
with  a c e t i c   anhydr ide .   Again,  p r e f e r a b l y ,   the  product  is  heated  un -  

der  reduced  p ressure   to  remove  remaining  v o l a t i l e s   and  the  d e s i r e d  

product   r e c o v e r e d .  

As  mentioned,   the  products   of  this  invent ion  are  useful   in  s o f t e n i n g  

t e x t i l e   m a t e r i a l s .   Because  the  products  exh ib i t   increased   l i q u i d i t y ,  

they  are  more  d e s i r a b l e   than  the i r   n o n - e s t e r i f i e d   c o u n t e r p a r t s .   A l -  

so,  as  the  qua t e rna ry   ammonium  compounds  of  the  present   i n v e n t i o n  

are  a l l   a c e t a t e   s a l t s ,   r a the r   than,  for  example,  ch lo r ide   s a l t s ,  

they  are  be l ieved   to  exh ib i t   reduced  tendencies   to  corrode  m a t e r i -  



a l s ,   such  as  m e t a l s ,   with  which  they  may  come  in  c o n t a c t .   T y p i c a l l y ,  

the  compounds  may  e x i s t   as  s o l u t i o n s ,   as  in  e thy lene   glycol   c o n t a i n -  

ing  about  50  to  75%  of  q u a t e r n a r y   ammonium  compound,  by  weight .   As 

e t h y l e n e   g lycol   is  produced  in  the  e t h o x y l a t i o n   r e a c t i o n   it  is  a 

c o n v e n i e n t   s o l v e n t .   The  s o l u t i o n s   may  also  conta in   hexylene  g l y c o l  

as  an  a d d i t i o n a l   s o l v e n t .  

Another   advantage   of  the  p roduc ts   of  the  i n s t a n t   i n v e n t i o n   is  t h a t  

a l t hough   they  so f t en   t e x t i l e s ,   they  are  capable  of  r e n d e r i n g   them 

more  hydrophob ic   than  o ther   q u a t e r n a r y   ammonium  compounds,  t h u s  

making  them  e s p e c i a l l y   d e s i r a b l e   for  s o f t e n i n g   t e x t i l e s   which  are  t o  

be  u t i l i z e d   in  a p p l i c a t i o n s   such  as  r a i n w e a r .  

The  compounds  of  th 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  manufac tu re   of  a n t i b i o t i c s .   The  com- 

pounds  may  also  be  used  as  combing  aids  and  ha i r   c o n d i t i o n e r s   and  i n  

paper  making  as  s o f t e n e r s ,   debonders ,   and  a n t i s t a t i c   agen ts .   F u r -  

the rmore ,   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 -  

face  modi f ied   c l ays ,   p a i n t s ,   o i l s ,   and  l u b r i c a n t s .  

This  i n v e n t i o n   is  de sc r ibed   in  more  d e t a i l   in  the  fo l lowing  non-  

l i m i t i n g   e x a m p l e s .  

Example  1 

To  a  o n e - l i t e r   3 1 6 - s t a i n l e s s   s t e e l   Parr   p r e s s u r e   r e a c t o r   was  c h a r g e d  

m e t h y l d i ( h y d r o g e n a t e d   ta l low)   amine  ( A r m e e n   M2HT,  from  Armak  Com- 

pany,  Chicago,   I l l i n o i s )   (529  g,  1.0  gmol),  g l a c i a l   a ce t i c   a c i d  

(60.0  g,  1.0  gmol),  water  (54.0  g,  3.0  gmol).  This  mixture  was 

hea ted   to  80°C,  the  r e a c t o r   vent  c losed  and  e thy lene   oxide  a d m i t t e d  

(220  g,  5.0  gmol).  This  r e a c t i o n   mixture   was  heated  a t  8 0  ° C   f o r  

a b o u t  s i x   hours  as  the  r e a c t o r   p r e s su re   decayed  from  50  psig.   A l i -  

quots  of  th is   f i n a l   mixture   were  analyzed  and  2.38%  of  u n r e a c t e d  

amine,  86.63%  of  q u a t e r n a r y   and  no  amine  ace t a t e   s a l t  w e r e   found.  

This  mix ture   had  a  pH  of  8.67,  while  3.9%  e thylene   g lycol ,   4.2%  d i -  

e t h y l e n e   g l y c o l ,   0.8%  t r i e t h y l e n e   g l y c o l ,   and  0.16%  water  was 

found.  This  f i n a l   mixture   had  a  mel t ing   range  of  34-37°C,  a  pour 

po in t   of  37°C,  and  was  a  paste  at  room  t empera tu re .   Quaternary  was 

i s o l a t e d   from  th is   mixture   and  was  shown  to  be  a  95:5  mixture   of  the  

f o l l o w i n g   s t r u c t u r e s   IV  and  I I I ,   r e s p e c t i v e l y ,   wherein  RHT  r e p r e -  

sents   t h e  a l i p h a t i c   r a d i c a l s   ob ta ined   from  hydrogenated  ta l low  f a t t y  



a c i d s :  

Example  2 

To  300  g  of  the  f i na l   mixture   prepared  from  Example  1  in  a  g l a s s  

vesse l   was  added  a c e t i c   anhydr ide   (58.8  g,  0576  gmols)  and  the  mix -  

ture  placed  on  a  steam  bath  for  about  two  hours .   The  v o l a t i l e s   were 

then  removed  from  th is   r e a c t i o n   mixture  with  heat  and  reduced  p r e s -  

sure  provided  by  a  vacuum  pump.  The  product   was  analyzed  and  t h e  

q u a t e r n a r y   p resen t   found  to  be  p redomina te ly   that  of  S t r u c t u r e   I I I '  

as  de sc r ibed   in  Example  1.  This  m a t e r i a l   had  a  mel t ing   range  o f  

28-35°C,  a  pour  point   of  35°C  and  was  a  paste  at  room  t e m p e r a t u r e .  

Example  3 

To  a  o n e - l i t e r   3 1 6 - s t a i n l e s s   s t e e l   Parr  p re s su re   r e a c t o r   was  cha rged  

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

(450  g;  0.88  gmol),  g l a c i a l   a ce t i c   acid  (52.8  g;  0.88  gmol),  w a t e r  

(54.0  g;  3.0  gmol),  and  (8.36  g,  0.044  gmol).  This  mixture  was 

heated   to  80°C,  the  r e a c t o r   vent  c losed,   and  e thy lene   oxide  added 

(155  g;  3.5  gmol).  This  mixture  was  heated  at  80°C  for  about  8  h o u r s  

as  the  r e a c t o r   p r e s su re   decayed  from  50  psig.   Analys is   of  this   p r o -  

duct  showed  5.8%  of  un reac t ed   amine,  no  amine  a c e t a t e   s a l t ,   and 

69.8%  q u a t e r n a r y   i d e n t i f i e d   as  that  of  S t r u c t u r e   II ,   h e r e i n b e l o w .  

This  product   was  a  very  v iscous   l iqu id   at  room  t empera ture   and  had  a 

pour  point   of  24°C.  Quaternary   was  i s o l a t e d   from  an  a l i q u o t   of  t h i s  

product   and  was  shown  to  be  a  mixture  of  the  fo l lowing  S t r u c t u r e s  

IA,  IB,  and  II  in  a  r a t i o   of  IA  and  IB  to  II  of  7:100,  r e s p e c t i v e l y ,  

wherein  RT  r e p r e s e n t s   the  a l i p h a t i c   r a d i c a l s   obta ined  from  t a l l o w  

f a t t y   a c i d s :  



Example  4  -1 

A  p o r t i o n   of  the  product   of  Example  3  was  placed  in  a  g lass   v e s s e l  

and  the  v o l a t i l e s   removed  with  heat   and  reduced  p r e s su re   provided  by 

a  vacuum  pump.  To  243.5  g  of  th is   r e s idue   was  added  61.2  g  of  a c e t i c  

anhydr ide   and  the  mixture   heated  on  the  steam  bath  for  abou t   two 

hours .   V o l a t i l e s   were  then  removed   from  this   mixture   with  heat  and 

reduced  p r e s s u r e   provided  by  a  vacuum  pump.  This  product   was  a  t h i n  

l i qu id   at  room  t e m p e r a t u r e ,   and  had  a  pour  point   of  7°C.  Q u a t e r n a r y  

of  this   product   was  analyzed  as  p redomina te ly   that   of  S t r u c t u r e s   IA 

and  IB  as  d e s c r i b e d   in  Example  3.  

The  compos i t i ons   of  the  foregoing   examples  were  analyzed  with  r e -  

spect  to  t h e i r   v i s c o s i t i e s ,   pour  p o i n t s ,   me l t ing   ranges ,   and  p h y s i c -  

al  s t a t e s   at  room  t empe ra tu r e .   Figure  I  is  a  plot  of  the  v i s c o s i t y  

of  the  p roduc t s   i d e n t i f i e d   as  I I .   The  v i s c o s i t i e s   were  measured  w i t h  

a  B r o o k f i e l d   ( rv f )   v i s c o m e t e r ,   u t i l i z i n g   sp ind le   number  3  at  10  r e -  

v o l u t i o n s   per  minute .   S i m i l a r l y ,   F igure   2  is  a  plot   of  the  v i s c o s -  

i t i e s   for  the  compos i t ions   having  s t r u c t u r e s   I I I   and  IV.  The  data  i s  

compiled  in  Table  I  which  shows  that   the  q u a t e r n a r y   ammonium  a c e t a t e  

s a l t s   p o s s e s s i n g   a c e t a t e   e s te r   groups  in  the  c a t i o n i c   moiety  were 

c o n s i s t e n t l y   lower  in  v i s c o s i t y   than  the  c o r r e s p o n d i n g   a c e t a t e   s a l t s  

which  did  not  possess   such  a c e t a t e   e s t e r   groups.  Thus  the  compound 

of  s t r u c t u r e   IA  and  IB  were  c o n s i s t e n t l y   lower  in  v i s c o s i t y   than  t h e  

compound  of  s t r u c t u r e   II  and  the  compound  of  s t r u c t u r e   I I I   was  con-  

s i s t e n t l y   lower  in  v i s c o s i t y   than  the  compound  of  s t r u c t u r e   IV. 

Table  II  summarizes  the  pour  po in t ,   mel t ing  ranges ,   and  p h y s i c a l  

s t a t e s   for  compounds  p o s s e s s i n g   the  4  s t r u c t u r e s .   Again,  the  com- 

pounds  of  s t r u c t u r e s   I  and  III   c o n s i s t e n t l y   demonst ra ted   a  h i g h e r  

degree  o f .  l i q u i d i t y   than  the  compounds  of  s t r u c t u r e s   II  and  IV,  r e -  



s p e c t i v e l y .  

EXCLUDED  FROM  CORRECLATION  OF  1  n  n  =  A  +  B/T 





1.  A  compound  of  the  fo rmula  

wherein  R1 and  R2  are  i n d e p e n d e n t l y   s e l e c t e d   from  the  group  con-  

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  8  to  about  22 

carbon  atoms,  R3  is  s e l e c t e d   from  the  group  c o n s i s t i n g   of  hyd rogen  

and  methyl,   and  x  is  an  i n t ege r   from  1  to  about  20.  

2.  A  compound  of  the  fo rmula  

wherein  R1  is  s e l ec t ed   from  the  group  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   con ta in ing   from  about  8  to  about  22  carbon  atoms,  R3  and 

R4  are  independen t ly   s e l e c t e d   from  the  group  c o n s i s t i n g   o f  

hydrogen  and  methyl,  R  is  s e l e c t e d   from  the  group  c o n s i s t i n g   o f  

hydrogen  and  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  8  to  about  22 

carbon  atoms,  x  and  y  a re   i ndependen t ly   i n t e g e r s   from  1  to  about  20,  

and  z  is  0  or  1. 

3.  The  compound  of  claim  1  wherein  x  is  1  and  R3  is  h y d r o g e n .  

4.  The  compound  of  claim  2  wherein  x  and  y  a r e   1  and  R3  and  R4 
are  hyd rogen .  

5.  The  compound  of  claim  1,  2,  3,  or  4  wherein  R1,  R2,  and  R  
are  s e l ec t ed   from  the  group  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   con-  

t a i n i n g   from  about  12  to  about  18  carbon  a toms.  



6.  A  method  for  s o f t e n i n g   t e x t i l e s   compr is ing   c o n t a c t i n g   said  t e x -  

t i l e s   with  an  e f f e c t i v e   amount  of  the  compound  of  claim  1,  2,  3 

or  4 .  

7.  The  method  of  claim  6  wherein  the  t e x t i l e   is  con tac ted   with  t h e  

compound  in  the  form  of  a  s o l u t i o n .  
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