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@  Stabilized  thermoplastic  polyester  urethanes. 

@  The  instant  invention  is  directed  to  novel  color  and 
hydrolytically  stable  thermoplastic  polyester  urethanes. 
The  invention  broadly  consists  of  adding  2-oxazolidones 
to  the  components  of  the  polyurethane,  or  to  the  poly- 
urethane  itself. 



One  of  t he   more  s e r i o u s   p r o b l e m s   c o n f r o n t i n g   a  

m a n u f a c t u r e r   of  p o l y e s t e r u r e t h a n e s   and  m a n u f a c t u r e r s   o f  

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

t a k e s   p l a c e   o v e r   a  p e r i o d   of  t ime   when  c o n d i t i o n s   a r e   s u c h  

t h a t   h y d r o l y s i s   can  r e s u l t .   T h i s   d e g r a d a t i o n   g e n e r a l l y  

o c c u r s   a t   t he   e s t e r   l i n k a g e .   V a r i o u s   t e c h n i q u e s   have   b e e n  

u t i l i z e d   in  o r d e r   to  i m p r o v e   t he   s t a b i l i t y   of  p o l y e s t e r s  

a g a i n s t   h y d r o l y s i s .   One  s u c h   t e c h n i q u e   is   to  i n c o r p o r a t e  

i n t o   t he   p o l y e s t e r   e i t h e r   c h e m i c a l l y   or  m e c h a n i c a l l y ,  

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

s i l i c o n e s   and  2 - i m i n o - o x a z o l i d i n e s   ( s e e ,   e . g . ,   U.S .   P a t e n t s  

3 , 4 0 1 , 1 4 4   and  3 , 7 7 0 , 6 9 3 ) .  

A d d i t i o n a l l y ,   s i n c e   many  t h e r m o p l a s t i c   p o l y u r e t h a n e s  

b a s e d   on  p o l y e s t e r s   w i l l   u l t i m a t e l y   d i s c o l o r ,   o n l y   m i l d  

i n t e r e s t   has   b e e n   d i s p l a y e d   in  t he   p a s t   in  p r o v i d i n g  

p r o d u c t s   w i t h   low  i n i t i a l   c o l o r .   W h e n e v e r   p o s s i b l e ,   c a r e  

was  t a k e n   to  m i n i m i z e   c o l o r   of  t he   r e a c t a n t s ,   b u t   to  d a t e ,  

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

b e e n   a s s i g n e d   any  c o l o r   s p e c i f i c a t i o n s .   R e c e n t l y ,   t h e r e  

has  d e v e l o p e d   a  m a r k e t   f o r   c o l o r l e s s ,   t r a n s p a r e n t   r o l l e r  

skate  w h e e l s   m o l d e d   f rom  t h e r m o p l a s t i c   p o l y u r e t h a n e s .   T h e  

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

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

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

d r y i n g ,   e x t r u s i o n   or  m o l d i n g .   The  y e l l o w i n g   of  t h e   p o l y m e r  

d id   no t   seem  to  be  a s s o c i a t e d   w i t h   any  s i g n i f i c a n t   c h a n g e  



in  s t r e n g t h   p r o p e r t i e s   and  was  e n t i r e l y   d i f f e r e n t   f r o m  

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

of  t he   u l t i m a t e   p r o d u c t   ( i . e .   w e a t h e r i n g ) .   I t   was  f o u n d  

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

e x t r u s i o n ,   r e s u l t i n g   in  t h e   s h i p m e n t   of  p e l l e t s   w h i c h  

v a r i e d   in  c o l o r .   I t   was  a l s o   f o u n d   t h a t   some  l o t s   o f  

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

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

v a r i e d   in  c o l o r .  

DESCRIPTION  OF  THE  INVENTION 

I t   has   now  been   f o u n d   t h a t   t h e   h y d r o l y t i c   s t a b i l i t y   a n d  

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

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

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

s m a l l   a m o u n t s   of  2 - o x a z o l i d o n e s .   A d d i t i o n a l l y ,   a n d  

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

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

c o l o r   s t a b i l i z e r s .  

The  p r e f e r r e d   2 - o x a z o l i d o n e s   a r e   g e n e r a l l y   k n o w n  

and  c o r r e s p o n d   to  t h e   f o r m u l a :  



w h e r e   R  r e p r e s e n t s   h y d r o g e n   or  an  o r g a n i c   r a d i c a l   w h i c h  

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

a l i p h a t i c ,   a r o m a t i c ,   m i x e d   a l i p h a t i c - a r o m a t i c ,   or  a n  

o r g a n i c   p o l y m e r   r a d i c a l ;   X1  and  X2  may  be  t h e   same  o r  

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

w h i c h   a r e   f r e e   of  e p o x i d e   r e a c t i v e   g r o u p s ;   and  n  r e p r e -  

s e n t s   an  i n t e g e r   of  1  to  3.  As  i s   known  in  t h e   a r t ,   t h e s e  

o x a z o l i d o n e s   may  be  p r o d u c e d   in  a  number   of  w a y s ,   e . g .  

(a)  by  r e a c t i n g   an  o r g a n i c   i s o c y a n a t e   w i t h   an  e p o x i d e ,  

(b)  by  r e a c t i n g   t he   c o r r e s p o n d i n g   i s o c y a n a t e   d i m e r   w i t h  

an  e p o x i d e ,   or  (c)  by  r e a c t i n g   an  o r g a n i c   i s o c y a n a t e  

w i t h   an  a l k y l e n e   c a r b o n a t e .   I t   is   g e n e r a l l y   p r e f e r r e d  

t h a t   R,  X1  and  X2  e a c h   r e p r e s e n t   a  h y d r o g e n   a tom  o r  

a  r a d i c a l   s e l e c t e d   f rom  t h e   g r o u p   c o n s i s t i n g   of  a l k y l  
and  c y c l o a l k y l   of  f rom  1  to  12  c a r b o n   a t o m s   and  a r y l ,  

a r a l k y l   and  a l k y l a r y l   of  f rom  6  to  15  c a r b o n   a t o m s   a n d  

n  r e p r e s e n t s   an  i n t e g e r   of  f rom  1  to  3.  I t   i s   p r e f e r a b l e  

t h a t   X1  and  X2  e a c h   r e p r e s e n t   h y d r o g e n .   In  a d d i t i o n   t o  

h y d r o g e n ,   R  can  p r e f e r a b l y   r e p r e s e n t ,   e . g . ,   one  of  t h e  

f o l l o w i n g :   m e t h y l ,   e t h y l ,   p r o p y l ,   i s o p r o p y l ,   c y c l o h e x y l ,  

p h e n y l ,   t o l y l , b i p h e n y l   and  t h e   l i k e .   I t   i s   p r e s e n t l y  

m o s t   p r e f e r r e d   t h a t   when  n  =  l ,   R  r e p r e s e n t s   H ,  

o r  

;  and  when  n  =  2,  R  r e p r e s e n t s  



As  n o t e d   a b o v e ,   t he   2 - o x a z o l i d o n e s   u s e f u l   in  t h e  

i n s t a n t   i n v e n t i o n   a r e   g e n e r a l l y   known  and  have   been   d e s -  

c r i b e d ,   e . g . ,   in  U n i t e d   S t a t e s   P a t e n t s   2 , 9 7 7 , 3 6 9 ;  

2 , 9 7 7 , 3 7 0 ;   2 , 9 7 7 , 3 7 1 ;   and  4 , 0 2 2 , 7 2 1   and  in  "HETEROCYCLIC 

COMPOUNDS",  VOLUME  5,  " F i v e - M e m b e r e d   H e t e r o c y c l e s  

C o n t a i n i n g   Two  H e t e r o   Atoms  and  T h e i r   B e n z o - D e r i v a t i v e s " ,  

e d i t e d   by  R o b e r t   C.  E l d e r f i e l d ,   1957 ,   p a g e s   396  t h r o u g h  

402,   t h e   d i s c l o s u r e s   of  w h i c h   a r e   h e r e i n   i n c o r p o r a t e d  

by  r e f e r e n c e .  

The  o x a z o l i d o n e s   s h o u l d   be  a d d e d   to  t h e   t h e r m o p l a s t i c  

p o l y u r e t h a n e s   in  a m o u n t s   e f f e c t i v e   to   s t a b i l i z e   t h e   p o l y -  

u r e t h a n e   and  p r e f e r a b l y   in  a m o u n t s   r a n g i n g   f rom  0 . 0 2   t o  

6  p e r c e n t   by  w e i g h t   b a s e d   on  t h e   t o t a l   w e i g h t   of  t h e  

p o l y u r e t h a n e .   I t   has   b e e n   s u r p r i s i n g l y   f o u n d   t h a t   w h e n  

t h e s e   a m o u n t s   a r e   u s e d ,   in  a d d i t i o n   to  i m p r o v e d   s t a b i l i t y  

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

g r e a t l y   i m p r o v e d   h y d r o l y t i c   s t a b i l i t y .  

In  p r a c t i c i n g   t h e   i n v e n t i o n ,   t h e   o x a z o l i d o n e   can  b e  

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

r e a c t a n t s   u s e d   in  t h e   p r e p a r a t i o n   of  t h e   p o l y e s t e r u r e t h a n e ,  
such   as  a  c h a i n   e x t e n d e r ,   or  i t   may  be  a d d e d   to  t h e  

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

is   g e n e r a l l y   mos t   p r a c t i c a l .   The  a d d i t i o n   can  be  m a d e  

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

In  t he   p r e p a r a t i o n   of  p o l y e s t e r u r e t h a n e s ,   a n y  
s u i t a b l e   p o l y e s t e r   may  be  u s e d ,   s u c h   as  t h o s e   p r e p a r e d  
f rom  p o l y c a r b o x y l i c   a c i d s   and  p o l y h y d r i c   a l c o h o l s .   A n y  
s u i t a b l e   p o l y c a r b o x y l i c   a c i d   may  be  u s e d   s u c h   a s ,   f o r  

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



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

a c i d ,   g l u t a r i c   a c i d .   p i m e l i c   a c i d ,   a z e l a i c   a c i d ,   p h t h a l i c  

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

a c i d ,   m a l e i c   a c i d ,   f u m a r i c   a c i d ,   c i t r a c o n i c   a c i d ,   i t a c o n i c  

a c i d   and  t he   l i k e .  

Any  s u i t a b l e   p o l y h y d r i c   a l c o h o l   may  be  u s e d   s u c h  

as ,   fo r   e x a m p l e ,   e t h y l e n e   g l y c o l ,   p r o p y l e n e   g l y c o l ,  

1 , 4 - b u t a n e d i o l ,   1 , 3 - b u t a n e d i o l ,   1 , 5 - p e n t a n e d i o l ,   1 , 6 -  

h e x a n e d i o l ,   b i s - ( h y d r o x y   m e t h y l   c y c l o h e x a n e ) ,   d i e t h y l e n e  

g l y c o l ,   2 , 2 ' - d i m e t h y l   p r o p y l e n e   g l y c o l ,   1 , 3 , 6 - h e x a n e t r i o l ,  

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

and  the   l i k e .   A l s o   s u i t a b l e   as  p o l y e s t e r s   in  t h e   p r e -  

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

l a c t a m s ,   l a c t o n e s   and  t h e   l i k e .  

In  t he   p r e p a r a t i o n   of  p o l y e s t e r a m i d e s ,   an  amine   i s  

i n c l u d e d   in  t he   r e a c t i o n   of  a  c a r b o x y l i c   a c i d   and  an  a l c o -  

h o l ,   or  an  a m i n o a l c o h o l   or  a m i n o a c i d   is   u s e d .   Any  s u i t a b l e  

amino  compound   can  be  u s e d   to  p r e p a r e   p o l y e s t e r a m i d e s  

such   a s ,   f o r   e x a m p l e ,   h e x a m e t h y l e n e   d i a m i n e ,   e t h y l e n e  

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

d i a m i n e ,   p h e n y l e n e   d i a m i n e ,   t o l y l e n e   d i a m i n e ,   x y l y l e n e  

d i a m i n e ,   4 , 4 ' - d i a m i n o - d i p h e n y l - m e t h a n e ,   n a p h t h y l e n e  

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

b u t y l   a l c o h o l ,   a m i n o b e n z y l   a l c o h o l ,   a m i n o a c e t i c   a c i d ,  

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

a c i d ,   a m i n o p h t h a l i c   a c i d ,   a m i n o b e n z o i c   a c i d   and  t h e   l i k e .  

Of  c o u r s e ,   t h e   amino   c o m p o u n d s   may  be  r e a c t e d   e i t h e r  

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

s e q u e n t i a l l y   t h e r e w i t h .  

Any  s u i t a b l e   p o l y i s o c y a n a t e   can  be  u s e d   in  t h e   p r e -  



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

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

m e t h y l e n e   d i i s o c y a n a t e ,   1 , 4 - p h e n y l e n e   d i i s o c y a n a t e ,  

1 , 3 - p h e n y l e n e   d i i s o c y a n a t e ,   1 , 4 - c y c l o h e x y l e n e   d i i s o c y a n a t e ,  

2 , 4 - t o l y l e n e   d i i s o c y a n a t e ,   2 , 5 - t o l y l e n e   d i i s o c y a n a t e ,  

2 , 6 - t o l y l e n e   d i i s o c y a n a t e ,   3 , 5 - t o l y l e n e   d i i s o c y a n a t e ,  

4 - c h l o r o - 1 , 3 - p h e n y l e n e   d i i s o c y a n a t e ,   1 - m e t h o x y - 2 , 4 -  

p h e n y l e n e   d i i s o c y a n a t e ,   1 - m e t h y l - 3 , 5 - d i e t h y l - 2 , 6 - p h e n y l e n e  

d i i s o c y a n a t e ,   1 , 3 , 5 - t r i e t h y l - 2 , 4 - p h e n y l e n e   d i i s o c y a n a t e ,  

1 - , e t h y l - 3 , 5 - d i e t h y l - 6 - c h l o r o - 2 , 4 - p h e n y l e n e   d i i s o c y a n a t e ,  

6 - m e t h y l - 2 , 4 - d i e t h y l - 5 - n i t r o - 1 , 3 - p h e n y l e n e   d i i s o c y a n a t e ,  

p - x y l y l e n e   d i i s o c y a n a t e ,   m - x y l y l e n e   d i i s o c y a n a t e ,  

4 , 6 - d i m e t h y l - 1 , 3 - x y l y l e n e   d i i s o c y a n a t e ,   1 , 3 - d i m e t h y l - 4 , 6 -  

b i s ( b e t a - i s o c y a n a t o - e t h y l )   b e n z e n e ,   3 - ( a l p h a - i s o c y a n a t o e t h y l )  

p h e n y l i s o c y a n a t e ,   1 - m e t h y l - 2 , 4 - c y c l o h e x y l e n e   d i i s o c y a n a t e ,  

4 , 4 ' - b i p h e n y l e n e   d i i s o c y a n a t e ,   3 , 3 ' - d i m e t h y l - 4 , 4 ' - b i -  

p h e n y l e n e   d i i s o c y a n a t e ,   3 , 3 ' - d i m e t h o x y - 4 , 4 ' - b i p h e n y l e n e  

d i i s o c y a n a t e ,   3 , 3 ' - d i e t h o x y - 4 , 4 ' - b i p h e n y l e n e   d i i s o c y a n a t e ,  

1 , 1 ' - b i s ( 4 - i s o c y a n a t o p h e n y l )   c y c l o h e x a n e ,   4 , 4 ' - d i i s o -  

c y a n a t o - 3 , 3 ' - d i m e t h y l d i p h e n y l m e t h a n e ,   4 , 4 ' - d i i s o c y a n a t o -  

d i p h e n y l - d i m e t h y l m e t h a n e ,   1 , 5 - n a p h t h y l e n e   d i i s o c y a n a t e ,  

1 , 4 - n a p h t h y l e n e   d i i s o c y a n a t e ,   2 , 4 , 4 ' - t r i i s o c y a n a t o d i p h e n y l -  

e t h e r ,   2 , 4 , 6 - t r i i s o c y a n a t o - 1 - m e t h y l - 3 , 5 - d i e t h y l b e n z e n e  

and  t h e   l i k e .  

The  i n v e n t i o n   i s   p a r t i c u l a r l y   a p p l i c a b l e   to   t h e  

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

of  e l a s t o m e r s   or  c a s t i n g   r e s i n s   f o r   m o l d e d   e l e m e n t s .  

In  t h e   p r e p a r a t i o n   of  p o l y e s t e r u r e t h a n e s   in   a c c o r d a n c e  
w i t h   t h e   i n v e n t i o n ,   any  of  t h e   a b o v e - m e n t i o n e d   p o l y e s t e r s  

may  be  r e a c t e d   w i t h   any  of  t h e   i s o c y a n a t e s   s e t   f o r t h  

and  a  c h a i n   e x t e n d i n g   a g e n t   c o n t a i n i n g   a c t i v e   h y d r o g e n  



a t o m s   w h i c h   a r e   r e a c t i v e   w i t h   NCO  g r o u p s   and  h a v i n g  

a  m o l e c u l a r   w e i g h t   l e s s   t h a n   a b o u t   500  such   a s ,   f o r  

e x a m p l e ,   w a t e r ,   e t h y l e n e   g l y c o l ,   p r o p y l e n e   g l y c o l ,  

b u t y l e n e   g l y c o l ,   1 , 4 - b u t a n e d i o l ,   b u t e n e d i o l ,   b u t y n e d i o l ,  

x y l y l e n e   g l y c o l ,   a m y l e n e   g l y c o l ,   n e o p e n t y l   g l y c o l ,  

2 , 3 - b u t a n e d i o l ,   1 , 4 - p h e n y l e n e - b i s - ( B - h y d r o x y   e t h y l   e t h e r ) ,  

1 , 3 - p h e n y l e n e - b i s - ( 3 - h y d r o x y   e t h y l   e t h e r ) ,   b i s -  

( h y d r o x y   m e t h y l c y c l o h e x a n e ) ,   h e x a n e d i o l ,   d i e t h y l e n e  

g l y c o l ,   d i p r o p y l e n e   g l y c o l   and  the   l i k e ;   p o l y a m i n e s   s u c h  

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

b u t y l e n e   d i a m i n e ,   h e x a m e t h y l e n e   d i a m i n e ,   c y c l o h e x y l e n e  

d i a m i n e ,   p h e n y l e n e   d i a m i n e ,   t o l y l e n e   d i a m i n e ,   x y l y l e n e  

d i a m i n e ,   3 , 3 ' - d i c h l o r o b e n z i d e n e ,   3 , 3 ' - d i n i t r o b e n z i d e n e ,  

4 , 4 ' - m e t h y l e n e - b i s ( 2 - c h l o r a n i l i n e ) ,   3 , 3 ' - d i c h l o r o - 4 , 4 ' -  

b i p h e n y l   d i a m i n e ,   2 , 6 - d i a m i n o   p y r i d i n e ,   4 , 4 ' - d i a m i n o  

d i p h e n y l   m e t h a n e ,   and  t he   l i k e ,   a l k a n o l   a m i n e s   such   a s ,  
f o r   e x a m p l e ,   e t h a n o l   a m i n e ,   a m i n o p r o p y l   a l c o h o l ,  

2 , 2 - d i m e t h y l   p r o p a n y l   a m i n e ,   3 - a m i n o   c y c l o h e x y l   a l c o h o l ,  

p - a m i n o   b e n z y l   a l c o h o l   and  t he   l i k e ;   h y d r a z i n e ,   s u b s t i t u t e d  

h y d r a z i n e   such   a s ,   f o r   e x a m p l e ,   N , N ' - d i m e t h y l   h y d r a z i n e ,  

1 , 6 - h e x a m e t h y l e n e - b i s - h y d r a z i n e ,   c a r b o d i h y d r a z i d e ,  

h y d r a z i d e s   of  d i c a r b o x y l i c   a c i d s   and  d i s u l f o n i c   a c i d s  

such   as  a d i p i c   a c i d   d i h y d r a z i d e ,   o x a l i c   a c i d   d i h y d r a z i d e ,  

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

d i h y d r a z i d e ,   t a r t a r i c   a c i d   d i h y d r a z i d e ,   1 , 3 - p h e n y l e n e -  
d i s u l f o n i c   a c i d   d i h y d r a z i d e ,   o m e g a - a m i n o - c a p r o n i c   a c i d  

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

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

as  many  of  t he   g l y c o l s   h e r e t o f o r e   m e n t i o n e d   and  t he   l i k e .  

The  f o l l o w i n g   E x a m p l e s   i l l u s t r a t e   t he   p r e s e n t  
i n v e n t i o n .  



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

be  u n d e r s t o o d   as  p a r t s   or  p e r c e n t a g e s   by  w e i g h t .  

EXAMPLES  1  THROUGH  5 

A b o u t   1 , 0 0 0   p a r t s   of  a  p o l y e s t e r   p o l y o l   ( p r e p a r e d  

f rom  1 , 4 - b u t a n e d i o l   and  a d i p i c   a c i d   h a v i n g   a  m o l e c u l a r  

w e i g h t   of  a b o u t   2 , 0 0 0   and  a  h v d r o x y l   number   of  56)  w e r e  

r e a c t e d   w i t h   a b o u t   410  p a r t s   of  m e t h y l e n e   ( b i s - p h e n y l -  

i s o c y a n a t e )   and  a b o u t   100  p a r t s   by  w e i g h t   of  1 , 4 - b u t a n e  

d i o l ,   by  m i x i n g   t h e   i n g r e d i e n t s   and  c u r i n g   in   an  o v e n  

f o r   t h i r t y   (30)  m i n u t e s   a t   100°C.   The  r e s u l t i n g   s l a b  

was  t h e n   g r a n u l a t e d .  

The  o x a z o l i d o n e s   s p e c i f i e d   in  t h e   T a b l e   we re   a d d e d  

to  t he   g r a n u l a t e s   in  t h e   a m o u n t s   s p e c i f i e d   b a s e d   on  t h e  

w e i g h t   of  t h e   p r o d u c t .   The  r e s u l t a n t   m i x t u r e   was  d i v i d e d  

i n t o   two  p o r t i o n s ,   one  was  s t r a n d   p e l l e t i z e d   and  one  w a s  

i n j e c t i o n   m o l d e d   i n t o   s l a b s .  

The  p e l l e t s   were   p l a c e d   in  o v e n s   and  h e a t e d   f o r  

16  h o u r s   a t   110°  to  d e v e l o p   c o l o r ,   a f t e r   w h i c h   t h e y   w e r e  

r a t e d   f o r   c o l o r   s t a b i l i t y   on  a  s c a l e   of  1  to  10,  1  b e i n g  

c o l o r l e s s   and  10  b e i n g   mos t   d i s c o l o r e d .  

The  m o l d e d   p o r t i o n s   we re   aged   a t   100 %  r e l a t i v e  

h u m i d i t y   a t   1000C  f o r   2  d a y s   to  c a u s e   h y d r o l y t i c   d e -  

c o m p o s i t i o n ,   a f t e r   w h i c h   t h e y   we re   d r i e d   and  t e s t e d .   T h e  

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

o r i g i n a l   v a l u e   was  u s e d   to  m e a s u r e   t h e   h y d r o l y t i c  

s t a b i l i t y .  

The  r e s u l t s   we re   as  s e t   f o r t h   in   t h e   T a b l e .  





A l t h o u g h   t h e   i n v e n t i o n   has   been   d e s c r i b e d   i n  

d e t a i l   f o r   t he   p u r p o s e   of  i l l u s t r a t i o n ,   i t   is   to  be  u n d e r -  

s t o o d   t h a t   such   d e t a i l   is   s o l e l y   f o r   t h a t   p u r p o s e   a n d  

t h a t   v a r i a t i o n s   can  be  made  t h e r e i n   by  t h o s e   s k i l l e d   i n  

t he   a r t   w i t h o u t   d e p a r t i n g   f rom  t he   s p i r i t   and  s c o p e   o f  

t he   i n v e n t i o n   e x c e p t   as  i t   may  be  l i m i t e d   by  t h e   c l a i m s .  



1.  A  p o l y e s t e r u r e t h a n e   s t a b i l i z e d   a g a i n s t   h y d r o l y s i s  

a n d / o r   p r o c e s s i n g   d i s c o l o r a t i o n   by  h a v i n g   i n c o r p o r a t e d  

t h e r e i n   a  s t a b i l i z i n g   amoun t   of  a  2 - o x a z o l i d o n e .  

2.  The  s t a b i l i z e d   p o l y e s t e r u r e t h a n e   of  C l a i m   1 

w h e r e i n   t he   2 - o x a z o l i d o n e   has  t he   f o r m u l a  

w h e r e i n   R  r e p r e s e n t s   h y d r o g e n  o r   an  o r g a n i c   r a d i c a l   w h i c h  

is  f r e e   of  e p o x i d e   r e a c t a b l e   g r o u p s ,  

X1  and  X2  may  be  t he   same  or  d i f f e r e n t   and  r e p r e s e n t  

h y d r o g e n   or  o r g a n i c   r a d i c a l s   w h i c h   a r e   f r e e   of  e p o x i d e  

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

n  r e p r e s e n t s   an  i n t e g e r   of  f rom  1  to  3 .  

3.  The  s t a b i l i z e d   p o l y e s t e r u r e t h a n e   of  C l a i m   2 

w h e r e i n   R,  X1  and  X2  may  be  the   same  or  d i f f e r e n t   a n d  

r e p r e s e n t   a  h y d r o g e n   a tom  or  a  r a d i c a l   s e l e c t e d   f rom  t h e  

g r o u p   c o n s i s t i n g   of  a l k y l   and  c y c l o a l k y l   of  f rom  1  to  12 

c a r b o n   a toms   and  a r y l ,   a r a l k y l   and  a l k a r y l   of  f rom  6  t o  

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

4.  The  s t a b i l i z e d   p o l y e s t e r u r e t h a n e   of  C l a i m   3 

w h e r e i n   X1  and  X2  r e p r e s e n t   h y d r o g e n .  

5.  The  s t a b i l i z e d   p o l y e s t e r u r e t h a n e   of  C l a i m   4 

w h e r e i n   n  =  1 .  



6.  The  s t a b i l i z e d   p o l y e s t e r u r e t h a n e   of  C l a i m   5 

w h e r e i n   R  i s   s e l e c t e d   f rom  t h e   g r o u p   c o n s i s t i n g   of  h y d r o g e n ,  

7.  The  s t a b i l i z e d   p o l y e s t e r u r e t h a n e   of  C l a i m   4  w h e r e i n  

n  =  2 .  

8.  The  s t a b i l i z e d   p o l y e s t e r u r e t h a n e   of  C l a i m   7 

w h e r e i n   R  i s   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   o f  

9.  The  s t a b i l i z e d   p o l y e s t e r u r e t h a n e   of  C l a i m   1  w h e r e i n  

t h e   2 - o x a z o l i d o n e   is   p r e s e n t   in   an  a m o u n t   of   f r o m   0 . 0 2   t o  

6  p e r   c e n t   by  w e i g h t   b a s e d   on  t h e   w e i g h t   of  t h e   p o l y e s t e r -  

u r e t h a n e .  
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