
®  

Europaisches  Pa ten tamt  

European  Patent  Office 

Office  europeen  des  brevets 
©  Publication  number: 0  1 8 0   7 3 6  

A 1  

EUROPEAN  PATENT  APPLICATION 

©  Application  number:  85111127.8 

@  Date  of  filing:  04.09.85 

©int.  a4-.  C  07  D  2 3 3 / 3 6  
C  07  D  233/32,  C  09  D  3 / 7 2 7  

©  Priority:  04.09.84  US  646733  ©Applicant:  PPG  INDUSTRIES,  INC. 
One  PPG  Place 
Pittsburgh  Pennsylvania  15272(US) 

©  Date  of  publication  of  application: 
14.05.86  Bulletin  86/20  ©  Inventor:  Welsh,  David  Albert 

1042  Harvard  Road 
©  Designated  Contracting  States:  Monroeville  Pennsylvania  15146{US) 

BE  DE  FR  GB  IT  NL  SE 
©  Inventor:  Dowbenko,  Rostyslaw 

4136  Clarenceaux  Drive 
Gibsonia  Pennsylvania  10544(US) 

©  Representative:  Sternagel,  Hans-Gunther,  Dr.  et  al, 
Patentanwalte  Dr.  M.  Hann  Dr.  H.-G.  Sternagel 
Marburger  Strasse  38 
D-6300  Giessen(DE) 

©  Ethylenically  unsaturated  imidazolidones  containing  alkylene  urea  groups  or  alkylene  urethane  groups. 
 57  Disclosed  is  a  compound  having  the  formula: 

wherein 
m is  two  or  three; 
n  is  an  integer  from  one  to  four; 
R  is  selected  from  the  group  consisting  of: 
alkyl  having  one  to  six  carbon  atoms, 
hydrogen, 
HOCH2-  and 
R"O(CH2)-,  wherein  a  is  an  integer  from  one  to  six  and 
R"  is  alkyl  having  1  to  6  carbon  atoms; 
each  R'  in  each  CR'2  unit  of the  (CR'2)m  group  and  of  the 

(CR'2)n  group  is  independently  selected  from  the  group 
consisting  of  -H  and  alkyl  having  one  to  four  carbon  atoms; 

X  is  selected  from  the  group  consisting  of  -0-  and 
and 

Y  is  a  free  radical  polymerizable  unsaturated  moiety. 
Also  disclosed  are  a  process  for  preparing  the  com- 

pound,  latexes  containing  the  compound  and  coating  com- 
positions  containing  the  compound. 



Background  of  the  I n v e n t i o n  

1.  f i e l d   of  the  I n v e n t i o n  

This  i n v e n t i o n   r e l a t e s   to  s p e c i f i c   s u b s t i t u t e d   i m i d a z o l i d o n e  

compounds,  a  p r o c e s s   for  making  the  compounds,  a  p r o c e s s   for  making  l a t -  

exes  c o n t a i n i n g   the  compounds  and  a  p roce s s   for  making  c o a t 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   the  l a t e x e s .  

2.  D e s c r i p t i o n   of  the  P r i o r   A r t  

Some  of  the  problems  i n d u s t r y   has  faced  wi th   l a t e x   c o a t i n g s  

r e l a t e   to  s u b s t r a t e   a d h e s i o n .   A f t e r   the  l a t e x   c o a t i n g   h a s  f o r m e d   a  f i l m  

on  the  s u b s t r a t e ,   the  a d h e s i o n   of  the  l a t e x   c o a t i n g s   to  a  s u b s t r a t e   u n d e r  

c o n d i t i o n s   of  h igh  humid i ty   is  a  p a r t i c u l a r   problem.  The  adherence   o f  

l a t e x   c o a t i n g s   over  g lo s s   and  s e m i - g l o s s   s u b s t r a t e s   is  yet  a n o t h e r  

problem.  A  purpose   of  t h i s   i n v e n t i o n   is  to  overcome  problems  a s s o c i a t e d  

with  adhes ion   of  l a t e x   c o a t i n g   c o m p o s i t i o n s   to  s u b s t r a t e s   in  h i g h  

humidi ty   by  p r o v i d i n g   new  a d h e s i o n   p romot ion   monomers.  Another   p u r p o s e  

is  to  p rov ide   a  new  p r o c e s s   for  making  such  adhes ion   p romot ing   monomers.  

Sumary   of  the  I n v e n t i o n  

Compounds  have  been  d i s c o v e r e d   having  the  f o r m u l a :  



wherein   m  is  two  or  t h r e e ,  

n  is  an  i n t e g e r   from  one  to  f o u r ,  

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 :  

a l k y l   having  one  to  six  carbon  a t o m s ,  

H - .  

HOCH2- and  

R"O(CH2)a-  where in   a  is  an  i n t e g e r  

from  one  to  s i x ,   and  R"  is  a l k y l  

having  1  to  6  carbon  a t o m s ;  

each  R'  in  each  C R ' 2  u n i t   of  the  (CR'2)m 

group  and  of  the  (CR'2)n  group  i s  

i n d e p e n d e n t l y   s e l e c t e d   from  the  g r o u p  

c o n s i s t i n g  o f   H- and  a l k y l   having  one  t o  

one  to  four   carbon  a t o m s ;  

X  is  s e l e c t e d   from  the  group  c o n s i s t i n g   o f  

- 0 -  a n d  a n d  

Y  is  a  f r e e   r a d i c a l   p o l y m e r i z a b l e   u n s a t u r a t e d  

moiety  s e l e c t e d   from  the  group  c o n s i s t i n g   o f :  

( m e t h ) a c r y l i c - c o n t a i n i n g   m o n o i s o c y a n a t e  

r e s i d u e s ,   p r e f e r a b l y  



s t y r e n e - c o n t a i n i n g   m o n o i s o c y a n a t e  

r e s i d u e s ,   p r e f e r a b l y  

male ic   and  fumaric   type  m o n o i s o c y a -  

nate  r e s i d u e s ,   p r e f e r a b l y  

where in   q  is  an  i n t e g e r   from  two  to  four  and 

R"'  is  s e l e c t e d   from  the  group  c o n s i s t i n g  

of  -H  and  -CH3. 

These  compounds  when  c o p o l y m e r i z e d   with  monomers  p r o v i d e  

l a t e x e s   having  improved  a d h e s i o n   in  high  h u m i d i t y .  

D e s c r i p t i o n   of  the  P r e f e r r e d   Embodiments  

The  compounds  of  the  i n v e n t i o n   are  made  by  the  r e a c t i o n   of  a  

pr imary   amine  or  primary  a l c o h o l   of  the  f o r m u l a :  



wherein   R,  R',   X,  m  and  n  are  as  p r e v i o u s l y   s t a t e d ,   with  a  m o n o i s o c y a n a t e  

having  e t h y l e n i c   u n s a t u r a t i o n   of  a  formula  OCNY  where in   Y  is  a n  

e t h y l e n i c a l l y   u n s a t u r a t e d   moiety  p r e f e r a b l y   s e l e c t e d   from  the  g roup  

c o n s i s t i n g   o f :  

where in   q  and  R"'  are  as  p r e v i o u s l y   s t a t e d .  



P r e f e r r e d   u s e f u l   p r imary   amines  of  fo rmula   ( I I )   i n c l u d e   1 - ( b e t a -  

a r m i n o a l k y l ) - 2 - i m i d s z o l i d o n e s   where in   the  a l k y l   group  is  d e f i n e d   to  be  t h e  

(CR'2)n  moie ty   of  fo rmula   ( I I ) ,   i . e .   a  s u b s e t   of  the  set   o f  

C x R ' 2 x + 2  w i t h   2  h y d r o g e n s   removed.  T y p i c a l   examples   of  s u c h  

1 - ( b o t a - n m i n o a l k y l ) - 2 - i m i d a z o l i d o n e s   i n c l u d e   l - ( b e t a - a m i n o - e t h y l )  

- 2 - i m i d a z o l i d o n e ,  1 - ( b e t a - a m i n o p r o p y l ) - 2 - i m i d a z o l i d o n e   and  1 - ( 3 - a m i n o -  

- 2 - b u t y l ) - 2 - i m i d a z o l i d o n e .   A d d i t i o n a l   p r e f e r r e d  u s e f u l   p r imary   amines  o f  

formula   ( I I )   i n c l u d e   1 - ( b e t a - a m i n o a l k y l ) - 3 - ( a l k y l ) - 2 - i m i d a x o l i d o n e s  

where in   the  a l k y l   is  s t r a i g h t   or  b ranched   and  is   r e p r e s e n t e d   by  t h e  

moiety   R  in  fo rmula   ( I I ) ,   such  as  1 - ( b e t a - a m i n o e t h y l ) - 3 - ( m a t h y l )  

- 2 - i m i d a z o l i d o n e ,   1 - ( b e t a - a m i n o e t h y l ) - 3 - ( e t h y l ) - 2 - i m i d a z o l i d o n e ,  

1 - ( b e t a - a m i n o e t h y l ) - 3 - ( p r o p y l ) - 2 - i m i d a z o l i d o n e ,   1 - ( b e t a - a m i n o e t h y l )  

- 3 - ( b u t y l ) - 2 - i m i d a z o l i d o n e ,   and  1 - ( b e t a - a m i n o e t h y l ) - 3 - ( p e n t y l )  

- 2 - i m i d a z o l i d o n e ,   and  1 - ( b e t a - a m i n o e t h y l ) - 3 - ( h e x y l ) - 2 - i m i d a z o l i d o n e .  

Other   u s e f u l   p r imary   amines  i n c l u d e   l - ( a m i n o m e t h y l )  

- 2 - i m i d a z o l i d o n e ,   1 - ( 4 - a m i n o b u t y l ) - 2 - i m i d a z o l i d o n e ,   1 - ( 3 - a m i n o - l - b u t y l )  

- 2 - i m i d a z o l i d o n e   and  c o r r e s p o n d i n g   amines  c o n t a i n i n g   the  a l k y l   group  R  o f  

formula  ( I I ) .  

A d d i t i o n a l   u s e f u l   p r imary   amines  i n c l u d e   those   in  which  the  R 

group  is  HOCH2-  or  CH3O(CII2)a-  where in   a  is  an  i n t e g e r   from  o n e  

to  s i x ,   such  as  1 - ( b e t a - a m i n o e t h y l ) - 3 - ( h y d r o x y m e t h y l ) - 2 - i m i d a z o l i d o n e ,  

and  1 - ( b e t a - a m i n o e t h y l ) - 3 - ( m e t h o x y h e x y l ) - 2 - i m i d a z o l i d o n e   a n d  

1 - ( a m i n o e t h y l ) - 3 - ( m e t h o x y e t h y l ) - 2 - i m i d a z o l i d o n e .   P r e f e r a b l y   R'  i s  

s e l e c t e d   from  the  group  c o n s i s t i n g   of  -H  and  -CH3.  

Use fu l   p r ima ry   a l c o h o l s   of  fo rmula   ( I I )   i n c l u d e   those   p r i m a r y  

a l c o h o l s   c o r r e s p o n d i n g   to  the  a b o v e - m e n t i o n e d   amines ,   s u c h  a s  

1 - ( b e t a - h y d r o x y a l k y l ) - 2 - i m i d a z o l i d o n e s   whe re in   the  a l k y l   is  d e f i n e d   to  b e  

the  (CR'2)n  moie ty   of  fo rmula   ( I I )   i . e .   a  s u b s e t   of  the  set   o f  

CxR2x+2  wi th   2  h y d r o g e n s   removed.  Examples  of  such  1 - ( b e t a -  



h y d r o x y a l k y l ) - 2 - i m i d a z o l i d o n e s   i n c l u d e   1 - ( b e t a - h y d r o x y e t h y l ) - 2 - i m i d a z o -  

l i d o n e ,  l - ( b e t a - h y d r o x y p r o p y l ) - 2 - i m i d a z o l i d o n e   and  1 - ( b e t a - h y d r o x y -  

b u t y l ) - 2 - i m i d a z o l i d o n e .   A d d i t i o n a l   u s e f u l   p r imary   a l c o h o l s   of  f o r m u l a  

( I I )   i n c l u d e   1 - ( b e t a - h y d r o x y a l k y l ) - 3 - a l k y l - 2 - i m i d a z o l i d o n e s ,   such  a s  

1 - ( b e t a - h y d r o x y e t h y l ) - 3 - m e t h y l - 2 - i m i d a z o l i d o n e ,   1 - ( b e t a - h y d r o x y b u t y l ) - 3 -  

h e x y l - 2 - i m i d a z o l i d o n e ,   1 - ( b e t a - h y d r o x y e t h y l ) - 3 - ( h y d r o x y m e t h y l ) - 2 - i m i d a z o -  

l i d o n e   and  1 - ( h y d r o x y p r o p y l ) - 3 - ( m e t h o x y b u t y l ) - 2 - i m i d a z o l i d o n e .  

The  p r i m a r y   amines  or  p r imary   a l c o h o l s ' a r e   r e a c t e d   with  t h e  

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

compounds  of  the  i n v e n t i o n   c o n t a i n i n g   a l k y l e n e   urea   groups  or  a l k y l e n e  

u r e t h a n e   g r o u p s ,   r e s p e c t i v e l y .   The  impor tance   of  the  m o n o i s o c y a n a t e   i s  

t h a t   i t   c o n t a i n   an  i s o c y a n a t e   group  and  e t h y l e n i c   u n s a t u r a t i o n   in  such  a  

manner  to  p r o v i d e  c o m p o u n d s   of  the  i n v e n t i o n   which  are  c o m p a t i b l e   w i t h  

the  p o l y m e r i z a t i o n   monomers  of  the  l a t e x e s   of  the  i n v e n t i o n .   These  

m o n o i s o c y a n a t e s   are  d e s c r i b e d   h e r e i n .  

U s e f u l   as  the  m o n o i s o c y a n a t e s   having  e t h y l e n i c a l l y   u n s a t u r a t e d  

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

having  m o i e t i e s   of  formula   I I I ,   the  s t y r e n e - c o n t a i n i n g   m o n o i s o c y a n a t e s ,  

p r e f e r a b l y ,   hav ing   m o i e t i e s   of  formula   IV  and  the  m a l e i c   or  fumar ic   t y p e  

m o n o i s o c y a n a t e s ,   p r e f e r a b l y   having   m o i e t i e s   of  fo rmula   V. 

U s e f u l  a s   the  m o n o i s o c y a n a t e s   having  e t h y l e n i c   u n s a t u r a t i o n  

which  a re   ( m e t h ) a c r y l i c - c o n t a i n i n g   m o n o i s o c y a n a t e s   having   m o i e t i e s   o f  

fo rmula   I I I   i n c l u d e   i s o c y a n a t o a l k y l   m e t h a c r y l a t e s ,   such  as  i s o c y a n t o -  

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

m e t h a c r y l a t e   as  we l l   as  the  c o r r e s p o n d i n g   a c r y l a t e s ,   i s o c y a n a t o e t h y l  

a c r y l a t e ,   i s o c y a n a t o p r o p y l   a c r y l a t e   and  i s o c y a n a t o b u t y l   a c r y l a t e .   The 

a l k y l   g roup   of  the  moie ty   (CH2)q  as  wel l   as  the  a l k y l   group  of  t h e  

h e r e i n a f t e r   d e s c r i b e d   i s o c y a n a t o   a l k y l   in  the  m a l e i c   and  fumar ic   t y p e  



m o n o i s o c y a n a t e s   having  e t h y l e n i c   u n s a t u r a t i o n   is  a c t u a l l y   an  a l k y l e n e  

group,  i . e ,  a   CqH2q+2  w i t h  2   hydrogens   removed,  but  the  t e r m s  

are  used  i n t e r c h a n g e a b l y   h e r e i n .   Other  u s e f u l   m o n o i s o c y a n a t e s   c o n t a i n  

m o i e t i e s   from  c r o t o n i c   a c id ,   such  as  i s o c y a n a t o a l k y l   c r o t o n a t e s ,  

p a r t i c u l a r l y   i s o c y a n a t o e t h y l   c r o t o n a t e .  

Useful   as  the  m o n o i s o c y a n a t e s  h a v i n g   e t h y l e n i c   u n s a t u r a t i o n  

which  i n c l u d e   s t y r e n e - c o n t a i n i n g   m o n o i s o c y a n a t e s   having  m o i e t i e s   o f  

formula  IV  are  a l p h a - m e t h y l s t y r e n e - m e t a - i s o p r o p y l i d e n e   i s o c y a n a t e   and  

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

Usefu l   as  the  m o n o i s o c y a n a t e s   having  e t h y l e n i c   u n s a t u r a t i o n  

which  are  male ic   or  fumar ic   type  m o n o i s o c y a n a t e s   having  m o i e t i e s   o f  

formula  V  i n c l u d e   i s o c y a n a t o   a l k y l   fumara te   and  i s o c y a n a t o   a l k y l   m a l e a t e  

where in   the  a l k y l   has  1  to  4  carbon  atoms  such  as  fumaric   acid  e t h y l  

e s t e r   i s o c y a n a t o e t h y l   e s t e r   and  male ic   acid  e thy l   e s t e r   i s o c y a n a t o e t h y l  

e s t e r .   Also  u s e f u l   a r e  t h e   mono i socyana t e   d e r i v a t i v e s   of  i t a c o n i c   a c i d  

c o r r e s p o n d i n g   to  the  above  m a l e a t e s   such  as  i t a c o n i c   acid  e t hy l   e s t e r  

i s o c y a n a t o e t h y l   e s t e r .  

The  p r o c e s s   for  p r e p a r a t i o n   of  the  compounds  of  the  i n v e n t i o n  

proceeds   g e n e r a l l y   by  r e a c t i n g   the  pr imary  amine  or  pr imary   a l c o h o l   o f  

formula  II  in  a  s o l v e n t   or  d i l u e n t   for  the  compound  of  the  i n v e n t i o n   w i t h  

the  i s o c y a n a t e ,   p r e f e r a b l y   of  formulas   I I I ,   IV  or  V ,  a t   a  r e a c t i o n  

t e m p e r a t u r e   of  from  about  40°C  to  about  80°C  over  a  time  pe r iod   of  a b o u t  

one  hour.   De ion ized   water   is  then  added  to  the  s o l u t i o n   to  produce   a  w e t  

adhes ion   promot ing   monomer  s o l u t i o n   of  the  i n v e n t i o n   having  a  s o l i d s  

con ten t   of  from  about  10%  to  about  50X  by  weigh t .   The  wet  a d h e s i o n  

monomer  s o l u t i o n s   are  g e n e r a l l y   f i l t e r e d   a f t e r   p r e p a r a t i o n .   The  s o l i d s  

con ten t   of  the  monomer  s o l u t i o n   is  not  c r i t i c a l   and  merely  p r o v i d e s   a n  

e a s i l y   handled   m a t e r i a l   for  the  p r e p a r a t i o n   of  the  l a t e x .  



T y p i c a l   s o l v e n t s   or  d i l u e n t s   used  in  the  p r e p a r a t i o n   of  t h e  

compounds  of  the  i n v e n t i o n   i n c l u d e   t o l u e n e   and  o the r   s o l v e n t s ,   which  a r e  

u n r e a c t i v e   wi th   i s o c y a n a t e s ,   such  as  the  p r e f e r r e d   t e r t i a r y - b u t a n o l .  

The  l a t e x e s   of  the  i n v e n t i o n   are  p r e p a r e d   g e n e r a l l y   by  any  

s u i t a b l e   p r o c e s s   known  to  those   s k i l l e d   in  the  a r t .   The  compounds  of  t h e  

i n v e n t i o n   are  i n c o r p o r a t e d   i n to   the  l a t e x   of  the  i n v e n t i o n ,   p r e f e r a b l y   by  

emuls ion   c o p o l y m e r i z a t i o n   wi th   s u i t a b l e   comonomers  and  a  p o l y m e r i z a t i o n  

c a t a l y s t .   The  p r e p a r a t i o n   of  a  p r e f e r r e d   embodiment,   an  a c r y l i c  l a t e x   o f  

the  i n v e n t i o n ,   p roceeds   g e n e r a l l y   by  the  f o l l o w i n g   p r o c e s s .  

The  p r o c e s s   i n v o l v e s :   a)  p r e p a r i n g   a  monomer  p r e - e m u l s i o n   by  

i)  f e e d i n g   a  s u r f a c t a n t   mix  c o m p r i s i n g   d e i o n i z e d   w a t e r ,   a n i o n i c  

s u r f a c t a n t   and  n o n i o n i c   s u r f a c t a n t s   in to   a  p r e - e m u l s i f i c a t i o n   tank,   a t  

ambient   t e m p e r a t u r e ,   under  n i t r o g e n   b l a n k e t   with  good  a g i t a t i o n ,   i i )  

adding  a  monomer  charge  c o m p r i s i n g   the  s u b s t i t u t e d   i m i d a z o l i d o n e   compound 

of  formula   I  and  o the r   u s e f u l   comonomers  to  the  s u r f a c t a n t   mix  over  a  

time  p e r i o d   of  about   0.5  to  about  1.0  hour;   b)  p r e p a r i n g   a  seed  charge  by 

i)  adding   a  p o r t i o n   of  the  monomer  p r e - e m u l s i o n   to  a  r e a c t o r   charge  in  a 

r e a c t o r   t ank ,   i i )   adding  an  i n i t i a t o r   charge  to  the  monomer  p r e - e m u l s i o n  

and  r e a c t o r   c h a r g e ,   and  i i i )   a g i t a t i n g   the  seed  charge   at  r e a c t i o n  

t e m p e r a t u r e   for   about  o n e - h a l f   hour  u n t i l   the  seed  charge   p o l y m e r i z e s  

c o m p l e t e l y ;   c)  f e ed ing   the  r e m a i n d e r   of  the  monomer  p r e - e m u l s i o n   to  t h e  

seed  charge   over  a  time  p e r i o d   of  about  two  hours ;   and  d)  h e a t i n g   t h e  

charge   at  r e a c t i o n   t e m p e r a t u r e   for  about  one  hour  to  produce   the  a c r y l i c  

l a t e x   of  the  i n v e n t i o n .  

The  monomer  p r e - e m u l s i o n   compr i ses   the  s u r f a c t a n t   mix  and  t h e  

monomer  c h a r g e .  

The  s u r f a c t a n t   mix  of  the  i n v e n t i o n   compr i ses   d e i o n i z e d   w a t e r ,  

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



T y p i c a l   a n i o n i c   s u r f a c t a n t s   u s e f u l   in  p r e p a r i n g   the  s u r f a c t a n t  

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

o t h e r s   g e n e r a l l y   known  to  those  s k i l l e d   in  the  a r t ,   such  as  Sipex  UB  (30)  

a n i o n i c   s u r f a c t a n t ,   which  is  an  aqueous  s o l u t i o n   of  sodium  l a u r y l   s u l f a t e  

30X  a c t i v e  m a n u f a c t u r e d   by  A lco l ac ,   I n c .  

T y p i c a l   n o n i o n i c   s u r f a c t a n t s   u s e f u l   in  p r e p a r i n g   the  s u r f a c t a n t  

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

oxide  b lock   copolymers   and  o the r s   g e n e r a l l y   known  to  those   s k i l l e d   in  t h e  

a r t ,   p a r t i c u l a r l y   e t h y l e n e   oxide  adduc t s   of  n o n y l p h e n o l   such  as  Tr i ton  @ 

N101,  n o n i o n i c   s u r f a c t a n t ,   a  p roduc t   of  Rohm  &  Haas  and  I g e p a l   CO-850, 

CO-890  and  CO-977,  n o n i o n i c   s u r f a c t a n t s ,   p r o d u c t s   of  GAS  C o r p o r a t i o n .  

The  monomer  charge  compr i ses   the  s u b s t i t u t e d   i m i d a z o l i d o n e  

compound  of  formula  I  and  o ther   u s e f u l   comonomers.  T y p i c a l   comonomers 

u s e f u l   in  p r e p a r i n g   the  monomer  charge  i n c l u d e   p o l y m e r i z a b l e  

e t h y l e n i c a l l y   u n s a t u r a t e d   c a r b o x y l i c   a c i d s .   Examples  of  such  u n s a t u r a t e d  

c a r b o x y l i c   ac ids   i n c l u d e   the  e t h y l e n i c a l l y   u n s a t u r a t e d   c a r b o x y l i c   a c i d s  

such  as  a c r y l i c   a c i d ,   m e t h a c r y l i c   a c i d ,   ma le i c   a c i d ,   fumar ic   a c i d ,  

c r o t o n i c   acid   and  i t a c o n i c   ac id .   Also  u s e f u l   are  the  h a l f   e s t e r s   o f  

ma le i c ,   fumar ic   and  i t a c o n i c   ac ids   in  which  one  of  the  c a r b o x y l   groups  i s  

e s t e r f i e d   with  an  a l c o h o l ,   the  i d e n t i t y   of  which  is  not  s i g n i f i c a n t   so  

long  as  i t   does  not  p r e v e n t   p o l y m e r i z a t i o n   or  p r e c l u d e   the  d e s i r e d  

u t i l i z a t i o n   of  the  p r o d u c t .   Butyl   hydrogen  ma lea t e   and  e t h y l   h y d r o g e n  

fumara te   are  examples .   The  p r e f e r r e d   e t h y l e n i c a l l y   u n s a t u r a t e d  

c a r b o x y l i c   ac ids   are  the  a l p h a - b e t a   e t h y l e n i c a l l y   u n s a t u r a t e d   mono- 

c a r b o x y l i c   ac ids   such  as  a c r y l i c   acid  and  m e t h a c r y l i c   a c i d .  

A  second  group  of  comonomers  u s e f u l   in  p r e p a r i n g   the  monomer 

charge  i n c l u d e s   the  a l k y l   a c r y l a t e s   and  a l k y l   m e t h a c r y l a t e s   where in   t h e  

a l k y l   group  c o n t a i n s   from  about  1  to  about   20  carbon  atoms,   p r e f e r a b l y  



from  about  1  to  about  8  carbon  atoms.  These  e s t e r s   i n c l u d e   m e t h y l  

m e t h a c r y l a t e ,   e t hy l   m e t h a c r y l a t e ,   p ropy l   m e t h a c r y l a t e ,   b u t y l  

m e t h a c r y l a t e ,   i s o b u t y l   m e t h a c r y l a t e ,   decyl   m e t h a c r y l a t e ,   l a u r y l  

m e t h a c r y l a t e ,   2 - e t h y l   hexyl   m e t h a c r y l a t e ,   e t h y l   a c r y l a t e ,   propyl   a c r y -  

l a t e ,   b u t y l   a c r y l a t e ,   i s o b u t y l   a c r y l a t e   and  2 - e t h y l   hexyl   a c r y l a t e .   A l s o  

u s e f u l   w i t h i n   the  c l a s s i f i c a t i o n   are  the  a l i c y c l i c   a c r y l a t e s   and  m e t h -  

a c r y l a t e s   such  as  c y c l o h e x y l   m e t h a c r y l a t e ,   i s o b o r n y l   m e t h a c r y l a t e   and 

c y c l o h e x y l   a c r y l a t e .   Ethyl   a c r y l a t e   is  p r e f e r r e d .  

A  t h i r d   group  of  u s e f u l   comonomers  u s e f u l   in  p r e p a r i n g   t h e  

monomer  charge   i n c l u d e s   s t y r e n e s .   As  used  h e r e i n   " s t y r e n e s "   i s  

u n d e r s t o o d   to  i n c l u d e   s t y r e n e   and  r e l a t e d   compounds  such  as  a l p h a - m e t h y l  

s t y r e n e ,   p - m e t h y l s t y r e n e ,   h a l o - s u b s t i t u t e d   s t y r e n e s ,   v i n y l   t o luene   and  

v i n y l   n a p h t h a l e n e .   S ty rene   is  p r e f e r r e d .  

A  f o u r t h   group  of  comonomers  u s e f u l   in  p r e p a r i n g   the  monomer 

charge  i n c l u d e s   v i n y l - c o n t a i n i n g   c a r b o x y l i c   acid   e s t e r s   having  2  to  4 

carbon  atoms  in  the  c a r b o x y l i c   moie ty ,   p r e f e r a b l y   v i n y l   a c e t a t e .  

A  f i f t h   group  of  comonomers  u s e f u l   in  p r e p a r i n g   the  monomer 

charge  i n c l u d e s   v i n y l - c o n t a i n i n g   amide  monomers  such  as  a c r y l a m i d e .  

A  s i x t h   group  of  comonomers  u s e f u l   in  p r e p a r i n g   the  monomer 

charge  i n c l u d e s   v i n y l   h a l i d e s   such  as  v i n y l   c h l o r i d e .  

The  l a t e x   of  the  i n v e n t i o n   p r e f e r a b l y   compr ises   as  comonomers 

of  the  s u b s t i t u t e d   i m i d a z o l i d o n e   compound  of  the  i n v e n t i o n ,   at  l e a s t   one 

each  of  the  above  f i r s t   t h r ee   g roups ,   p o l y m e r i z a b l e   e t h y l e n i c a l l y  

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

m e t h a c r y l a t e s ,   and  a  s t y r e n e .  

The  l a t e x   of  the  i n v e n t i o n   p r e f e r a b l y   compr ises   between  0 . 1  

p e r c e n t   by  weight   and  10  p e r c e n t   by  we igh t ,   more  p r e f e r a b l y   0.4  p e r c e n t  

by  weight   to  2.0  p e r c e n t ,   and  even  more  p r e f e r a b l y   1.0  p e r c e n t   by  w e i g h t  



to  1.5  pe rcen t   by  we igh t ,   based  on  the  t o t a l   weight  of  the  p o l y m e r i z a b l e  

comonomers,  of  the  s u b s t i t u t e d   i m i d a z o l i d o n e   compound  of  the  i n v e n t i o n .  

The  seed  charge  compr ises   a  p o r t i o n   of  the  monomer  p r e -  

emuls ion ,   the  r e a c t o r   charge  and  the  i n i t i a t o r   c h a r g e .  

The  r e a c t o r   charge  compr i ses   d e i o n i z e d   wa te r ,   a  b u f f e r ,   such  a s  

sodium  or  po t a s s ium  b i c a r b o n a t e ,   and  a  s u r f a c t a n t ,   such  as  Sipex®  UB  (30)  

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

The  i n i t i a t o r   charge  for  the  emuls ion  p o l y m e r i z a t i o n   by  t h e  

p rocess   of  the  i n v e n t i o n   compr ises   d e i o n i z e d   water   and  the  i n i t i a t o r .  

Useful   as  i n i t i a t o r s   are  p e r o x y d i s u l f a t e s   such  as  ammonium  p e r o x y d i -  

s u l f a t e   and  r e d o x - i n i t i a t o r s   such  as  hydrogen  p e r o x i d e - s o d i u m  

formaldehyde  s u l f o x y l a t e .   Ammonium  p e r o x y d i s u l f a t e   is  p r e f e r r e d .  

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

d e s c r i b e d ,   are  then  i n c o r p o r a t e d   i n to   the  c o a t i n g   c o m p o s i t i o n s   of  t h e  

i n v e n t i o n   by  f i r s t   making  a  pas t e   of  a  s u r f a c t a n t   and  a  p igment .   The 

l a t e x   is  then  added,  along  with  a d d i t i o n a l   s u r f a c t a n t ,   and  the  p roces s   i s  

completed  a c c o r d i n g   to  known  p r o c e d u r e s .   The  f o r m u l a t i o n   of  the  c o a t i n g  

compos i t ion   is  a d j u s t e d   a c c o r d i n g   to  the  l a t e x   u s e d .  

In  o rder   to  t e s t   the  u s e f u l n e s s   of  the  compounds  of  t h e  

i n v e n t i o n   in  the  l a t e x e s   of  the  i n v e n t i o n ,   wet  f i lm  adhes ion   e v a l u a t i o n s  

were  performed  a c c o r d i n g   to  the  f o l l o w i n g   g e n e r a l   p r o c e d u r e .   A  L e n e t a  

scrub  panel   is  p r epa red   by  making  a  drawdown  of  a  s t a n d a r d   g l o s s  

enamel -a lkyd   base .   The  t e s t   c o a t i n g   and  c o n t r o l   are  then  drawn  down 

using  a(3  mil)  0.08  mm  b l a d e .   The  pane l s   are  aged  e i t h e r   four  days  a t  

room  t e m p e r a t u r e   or  24  hours  at  room  t e m p e r a t u r e   fo l lowed  by  four  h o u r s  

at  60°C.  Three  c r o s s h a t c h   s e c t i o n s   are  made,  the  f i r s t   using  s h a l l o w  

c r o s s h a t c h i n g   at  90°  a n g l e s ,   the  second  having  deep  c r o s s h a t c h e s   at  90° 

angles   and  the  t h i r d   having  2  r azor   b lade   cuts   through  the  t e s t   f i l m  

i n t e r s e c t i n g   at  about  a  30°  ang le .   Af t e r   a  moist   pad  has  been  p l a c e d  



over  the  scored  a rens   for  about  30  seconds  to  s i m u l a t e   humid  c o n d i t i o n s ,  

the  s u r f a c e   of  the  panel   is  wiped  dry.  A  kn i f e   peel   t e s t   is  conducted  on 

the  30°  angle   t e s t   s e c t i o n   by  p u l l i n g   a  kn i f e   b lade   s idewards   across   t h e  

t e s t   s e c t i o n   and  r a t i n g   the  p e e l i n g   d i f f i c u l t y   on  a  s c a l e   of  1  ( f a l l s  

o f f )   to  10  (no  p e e l i n g ) .   A  p iece   of  masking  tape  is  f i rmly   app l i ed   t o  

each  of  the  p a i n t   f i lms   o f - t h e   o the r   two  t e s t   s e c t i o n s   of  each  t e s t .   The 

masking  tape  is  then  l i f t e d   off  the  c r o s s h a t c h e d   s u b s t r a t e   at  a n  

app rox ima te   45°  angle   with  a  sw i f t   j e r k i n g   m o t i o n  o f   the  hand.  The  t a p e  

t e s t s   are  then  r a t e d   from  10  (no  pa in t   removal)   to  0  (comple te   p a i n t  

r emova l ) .   The  t h ree   t e s t s   are  then  averaged  and  taken  as  a  p e r c e n t a g e  

which  is  c o n s i d e r e d   a c c u r a t e   to  ±10%. 

The  f o l l o w i n g   examples  w i l l   f u r t h e r   i l l u s t r a t e   the  i n v e n t i o n .  

Where  not  o t h e r w i s e   s p e c i f i e d   t h roughou t   t h i s   s p e c i f i c a t i o n   and  c l a i m s ,  

t e m p e r a t u r e s   are  in  degrees   Cen t ig r ade   and  p a r t s ,   p e r c e n t a g e s   and 

p r o p o r t i o n s   are  by  w e i g h t .  

WET  FILM  ADHESION  MONOMER 

EXAMPLE  1 

R e a c t i o n   of  i s o c y a n a t o e t h y l   m e t h a c r y l a t e   (ICEMA)  and  1 - ( b e t a -  

a m i n o e t h y l ) - 2 - i m i d a z o l i d o n e   to  form  a  wet  f i lm  adhes ion   monomer  of  t h e  

i n v e n t i o n   was  per formed  as  f o l l o w s .  



To  a  one  l i t e r   r e a c t i o n   v e s s e l   equipped  with  t h e r m o m e t e r ,  

s t i r r e r ,   and  Dean  Stark   t rap  with  condense r ,   were  charged  the  f o l l o w i n g  

c o m p o n e n t s :  

Af te r   r e f l u x   to  a z e o t r o p e   any  wa te r ,   the  t e m p e r a t u r e   was 

lowered  to  80°C  and  one  pa r t   methyl  h y d r o q u i n o n e  w a s   added.  Over  a  

pe r iod   of  o n e - h a l f   hour  60.1  p a r t s   of  ICEMA  were  added  dropwise   w i t h  

s t i r r i n g .  

Upon  s t a n d i n g ,   the  r e a c t i o n   mix tu re   s e p a r a t e d   in to   an  u p p e r  

s o l v e n t   l aye r   c o n t a i n i n g   t o l u e n e   and  a  v i s c o u s   s e m i - s o l i d  

N - m e t h a c r y l o x y - e t h y l u r e i d o - N ' - 1 - e t h y l e n e - 2 - i m i d a z o l i d o n e   humid  f i l m  

adhes ion   monomer  of  the  i n v e n t i o n   on  the  b o t t o m .  



LATEX 

EXAMPLE  2 

A  l a t e x   was  p r e p a r e d   us ing  the  s eed ing   p rocess   of  the  i n v e n t i o n  

c o n t a i n i n g   2%  of  the  wet  adhes ion   monomer  of  Example  1  of  the  i n v e n t i o n .  

The  f o l l o w i n g   were  u s e d :  



The  s u r f a c t a n t   mix  compr i s ing   d e i o n i z e d   wate r ,   a n i o n i c   s u r f a c -  

tant   and  non ion ic   s u r f a c t a n t s   was  fed  in to   a  f ive  l i t e r   p r e - e m u l s i f i -  

c a t i on   tank  at  ambient  t e m p e r a t u r e   under  n i t r o g e n   b l anke t   with  good 

a g i t a t i o n .   The  monomer  charge  was  then  added  to  the  tank  over  0.5  to  1 . 0  

hour  to  produce  a  monomer  p r e - e m u l s i o n .   A  p o r t i o n   of  the  monomer 

p r e - e m u l s i o n   was  added  to  the  r e a c t o r   charge ,   fo l lowed  by  the  a d d i t i o n   o f  

the  i n i t i a t o r   charge .   Af te r   a g i t a t i o n   at  r e a c t i o n   t e m p e r a t u r e   for  26  t o  



30  minutes   to  a l low  the  seed  charge  to  p o l y m e r i z e   c o m p l e t e l y ,   t h e  

r emainder   of  the  monomer -p re -emul s ion   was  added  over  about  2  h o u r s  

fo l lowed   by  an  a d d i t i o n a l   time  of  about  1  hour  at  r e a c t i o n   t e m p e r a t u r e .  

The  t e m p e r a t u r e   was  a d j u s t e d   to  40°C  and  a  pos t   add  of  2 0 . 0  

p a r t s   of  d i m e t h y l e t h a n o l a m i n e   (DMEA)  and  20.0  p a r t s   of  d e i o n i z e d   w a t e r  

fo l lowed   by  a  chase r   of  10.34  p a r t s   hydrogen  pe rox ide   (30  p e r c e n t )   and  a  

chaser   of  3.45  p a r t s   e r y t h o r b i c   acid  and  46.55  p a r t s   of  d e i o n i z e d   w a t e r  

were  a d d e d .  

A  c o a t i n g   c o m p o s i t i o n   was  p r epa red   from  s i m i l a r   componen t s  

a c c o r d i n g   to  the  t y p i c a l   p r e p a r a t i o n   d e s c r i b e d   above  in  t h e  

s p e c i f i c a t i o n ,   us ing  the  above  d e s c r i b e d   l a t e x   of  the  i n v e n t i o n .  

In  wet  adhes ion   e v a l u a t i o n s ,   c o a t i n g s   made  us ing   the  l a t e x  

which  were  a i r   d r i ed   for  24  hours  at  room  t e m p e r a t u r e   fo l lowed   by  4  h o u r s  

a t  60°C   (24  hr.  a i r   d ry /4   hr.  60°C)  e x h i b i t e d   97X  adhes ion   r e t e n t i o n .  

Coat ings   made  us ing  the  l a t e x   which  were  a i r   d r i ed   for  4  days  (4  days  a i r  

dry)  e x h i b i t e d   100%  adhes ion   r e t e n t i o n .  

EXAMPLE  3 

Example  2  was  r e p e a t e d   except  t ha t   1.0  p e r c e n t   of  the  w e t  

adhes ion   monomer  of  Example  1  was  used.  The  r e s u l t s   of  the  wet  a d h e s i o n  

e v a l u a t i o n s   were  97X  a d h e s i o n   r e t e n t i o n   (24  h r .  a i r   dry /4   hr.  60°C)  a n d  

97X  adhes ion   r e t e n t i o n   (4  days  a i r   d r y ) .  



COMPARISON  EXAMPLE  A 

Example  2  was  r e p e a t e d   except   t ha t   no  wet  adhes ion   monomer  o f  

the  i n v e n t i o n   was  used.   The  r e s u l t s   of  the  wet  adhes ion  e v a l u a t i o n   w e r e  

63%  adhes ion   r e t e n t i o n   (24  hr.  a i r   dry /4   hr.  60°C)  and  0%  a d h e s i o n  

r e t e n t i o n   (4  days  a i r   d r y ) .  

COMPARISON  EXAMPLE  B 

A  l a t e x   which  is  a  commercial   p roduc t   of  Rohm  and  H a a s ,  

marketed  under  the  d e s i g n a t i o n   AC-64,  was  used  to  make  a  c o a t i n g  

compos i t ion   by  the  g e n e r a l   p rocedure   o u t l i n e d   in  Example  2.  The  r e s u l t s  

of  the  wet  adhes ion   e v a l u a t i o n s   were  93%  adhes ion   r e t e n t i o n   (24  hr.  a i r  

dry/4   hr.  60°C)  and  90X  adhes ion   r e t e n t i o n   (4  days  a i r   d r y ) .  

COMPARISON  EXAMPLE  C 

A  l a t e x   which  is  a  commercial  p roduc t   of  Rohm  and  H a a s ,  

marketed  under  the  d e s i g n a t i o n   AC-490,  was  used  to  make  a  c o a t i n g  

compos i t ion   by  the  g e n e r a l   p rocedure   of  Example  2.  The  r e s u l t s   of  t h e  

wet  adhes ion   e v a l u a t i o n s   were  63X  adhes ion   r e t e n t i o n   (24  hr.  a i r   d r y / 4  

hr.  60°C)  and  67X  adhes ion   r e t e n t i o n   (4  days  a i r   d r y ) .  

EXAMPLE  4 

I s o c y a n a t o e t h y l   m e t h a c r y l a t e   was  r e a c t e d   with  1 - ( b e t a -  

a m i n o e t h y l ) 2 - i m i d a z o l i d o n e   to  form  a  wet  adhes ion   monomer  of  t h e  

i n v e n t i o n   as  f o l l o w s :  

To  a  one  l i t e r   r e a c t i o n   v e s s e l   were  charged  the  f o l l o w i n g  

componen t s :  



Afte r   r e f l u x   for  about  o n e - h a l f   hour  to  remove  any  water ,   t h e  

f l a s k   was  cooled  to  80°C  and  one  pa r t   methyl   hyd roqu inone   was  a d d e d .  

Then  over  a  pe r iod   of  about  one  ha l f   hour  60.1  p a r t s   ICEMA  were  a d d e d  

dropwise  and  the  r e a c t i o n   v e s s e l   t h e r e a f t e r   held  at  about  80°C  for  a b o u t  

1  hour  to  y i e l d   112  grams  of  s o l i d   N - m e t h a c r y l o x y e t h y l   u r e i d o - N ' - l -  

e t h y l e n e - 2 - i m i d a z o l i d o n e   wet  adhes ion   monomer  of  the  i n v e n t i o n .   A  s o l u -  

t ion  of  40  p a r t s   of  t h i s   monomer  in  60  p a r t s   of  d e i o n i z e d   water  gave  a 

wet  adhes ion   monomer  s o l u t i o n   having  a  39.05%  s o l i d s   c o n t e n t .  

EXAMPLE  5 

A  l a t e x   was  p r e p a r e d ,   us ing  the  g e n e r a l   p r o c e d u r e   of  Example  2,  

c o n t a i n i n g   the  wet  adhes ion   monomer  of  Example  4  of  the  i n v e n t i o n .  

In  a  wet  adhes ion   e v a l u a t i o n ,   c o a t i n g s   made  us ing   the  l a t e x  

acco rd ing   to  the  g e n e r a l   p rocedure   of  Example  2  e x h i b i t e d   94X  w e t  

adhes ion   r e t e n t i o n   (24  hr.  a i r   dry /4   hr.  6 0 ° C ) .  

COMPARISON  EXAMPLE  D 

The  l a t e x   of  Example  5  was  used  w i thou t   any  wet  a d h e s i o n  

monomer  to  p r e p a r e   a  coa t i ng   compos i t i on   a c c o r d i n g   to  the  g e n e r a l  

p rocedure   of  Example  2.  

The  r e s u l t s   of  the  wet  adhes ion   e v a l u a t i o n s   were  40X  a d h e s i o n  

r e t e n t i o n   (24  hr.  a i r   dry /4   hr.  60°C)  and  37X  adhes ion   r e t e n t i o n   (4  d a y s  

a i r   d r y ) .  



EXAMPLE  6 

React ion  of  ICEMA  and  1 - ( b e t a - a m i n o e t h y l ) - 2 - i m i d a z o l i d o n e   t o  

form  a  wet  adhesion  monomer  of  the  i n v e n t i o n .  

To  a  500  m i l l i l i t e r   r e a c t i o n   vesse l   were  charged  the  f o l l o w i n g  

components :  

After   hea t ing   the  charge  to  the  r e ac t i on   t empera ture   of  80°C, 

31.03  pa r t s   ICEMA  were  fed  to  the  r e a c t i o n   vesse l   over  a  time  per iod   o f  

about  o n e - t h i r d   hour.  After   holding  for  one-ha l f   hour  at  r e a c t i o n  

t empera tu re ,   167.5  par t s   de ion ized   water  were  added  to  provide  a  we t  

adhesion  monomer  s o l u t i o n   of  the  i n v e n t i o n   having  21.3%  so l id s   c o n t e n t .  

EXAMPLE  7 

Example  5  was  repea ted   except  that  2.0%  of  the  wet  a d h e s i o n  

monomer  of  Example  6  (161.83  pa r t s )   was  s u b s t i t u t e d   in  the  s u r f a c t a n t   mix 

ins t ead   of  the  wet  adhesion  monomer  of  Example  4 .  

The  wet  adhesion  e v a l u a t i o n ,   i nd i ca t ed   a  93X  wet  a d h e s i o n  

r e t e n t i o n   (24  hr.  air   d r y / 6 0 ° C ) .  



EXAMPLES  8 - 1 6  

In  Examples  8-16  the  wet  adhes ion   monomer  c o n t a i n i n g   l a t e x e s   o f  

Examples  2,  5 and  7  were  blended  with  v a r i o u s   p o r t i o n s   of  the  l a t e x   o f  

compar ison  Example  D.  Examples  8,  9  and  10  c o n t a i n e d   the  wet  a d h e s i o n  

monomer  of  Example  2.  Examples  11,  12  and  13  c o n t a i n e d   the  wet  a d h e s i o n  

monomer  of  Example  5  and  Examples  14,  15  and  16  c o n t a i n e d   the  w e t  

adhes ion   monomer  of  Example  7.  The  wet  adhes ion   e v a l u a t i o n   of  c o a t i n g s  

p r e p a r e d   by  the  g e n e r a l   p rocedure   of  Example  2  is  shown  in  Table  I  b e l o w :  

These  r e s u l t s   i n d i c a t e   tha t   i n c r e a s i n g   the  p e r c e n t a g e   by  w e i g h t  

of  wet  adhes ion   monomers  of  the  i n v e n t i o n   and,  t h e r e f o r e ,   c o r r e s p o n d i n g l y  

d e c r e a s i n g   the  p e r c e n t a g e   by  weight  of  the  l a t ex   of  Comparison  Example  D, 

l eads   to  an  i n c r e a s e   in  the  wet  adhes ion   r e t e n t i o n   of  the  c o a t i n g s  

p r e p a r e d   with  wet  a d h e s i o n   monomers  of  the  i n v e n t i o n .  



COMPARSION  EXAMPLES  E-H 

F i n a l l y ,   the  l a t e x   of  Comparison  Example  B,  which  performed  t h e  

bes t   in  wet  adhes ion   t e s t s   when  compared  with  the  m a t e r i a l s   of  o t h e r  

Comparison  Examples,  was  b lended  with  v a r i o u s   p o r t i o n s   of  the  l a t e x   o f  

Comparison  Example  D.  The  r e s u l t s   shown  below  i n  T a b l e   II  i n d i c a t e   t h a t  

i t   was  n e c e s s a r y   to  use  40  p e r c e n t   by  weight  of  the  of  l a t e x   o f  

Comparison  Example  B  in  o rder   to  a ch i eve   a  wet  adhes ion   r e t e n t i o n   of  90X 

or  g r e a t e r   on  the  two  wet  adhes ion   r e t e n t i o n   t e s t s ,   whereas  as  l i t t l e   a s  

30  p e r c e n t   by  weight   of  the  l a t e x   of  Example  10  of  the  i n v e n t i o n   gave  

r e s u l t s   of  a  wet  adhes ion   r e t e n t i o n   of  90X  or  g r e a t e r   on  the  two  w e t  

adhes ion   r e t e n t i o n   t e s t s .  



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

where in   m  is  two  or  t h r e e ;  

n  is  an  i n t e g e r   from  one  to  f o u r ;  

R  is  s e l e c t e d   f rom the   group  c o n s i s t i n g   o f :  

a lky l   having  one  to  s ix  carbon  a t o m s ,  

h y d r o g e n ,  

HOCH2-  and 

R ' 'O(CH2)a- ,  where in   a  is  an  i n t e g e r  

from  one  to  six  and  R"  is  an  a l k y l   having  f rom 

1  to  6  carbon  a t o m s ;  

e a c h   R'  in  each  CR'2  uni t   of  the  (CR'2)m  g roup  

and  of  the  (CR'2)n  group  i s   i n d e p e n d e n t l y  

s e l e c t e d   from  the  group  c o n s i s t i n g   of  -H  and  

a lky l   having  one  to  four   carbon  a t o m s ;  

X  is  s e l e c t e d   from  the  group  c o n s i s t i n g   of  -0-   and  and  

Y  is  a  f ree   r a d i c a l   p o l y m e r i z a b l e   u n s a t u r a t e d   m o i e t y .  



2.  The  compound  of  c l a im  1  wherein  Y  is  s e l e c t e d   from  t h e  

group  c o n s i s t i n g   of  ( m e t h ) a c r y l i c - c o n t a i n i n g   m o n o i s o c y a n a t e  

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

type  m o n o i s o c y a n a t e   r e s i d u e s ,   fumaric   type  m o n o i s o c y a n a t e  

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

3.  The  compound  of  Claim  1  wherein  Y  is  s e l e c t e d   from  t h e  

group  c o n s i s t i n g   o f :  

and  

wherein   q  is  an  i n t e g e r   from  two  to  four  and  R"'  is  s e l e c t e d   from  t h e  

group  c o n s i s t i n g   of  -H  and  -CH3. 

4.  The  compound  of  Claim  3  having  the  f o r m u l a :  

wherein  m  and  n  are  as  s t a t e d   in  Claim  1  and  q  and  R"'  are  as  s t a t e d   i n  

claim  3 .  



5.  The compound  of  Claim  4  where in   said  compound  i s  

N - m e t h a c r y l o x y e t h y l u r e i d o - N ' - ( b e t a - e t h y l ) - 2 - i m i d a z o l i d o n e .  

6.  A  p r o c e s s   for  the  p r e p a r a t i o n   of  a  compound  of  the  f o r m u l a  

of  Claim  1  which  compr i ses   the  s t eps   of  r e a c t i n g   a  component  s e l e c t e d  

from  the  group  c o n s i s t i n g   of  a  p r imary   amine  and  a  pr imary  a l c o h o l   of  t h e  

f o r m u l a :  

where in   m  is  two  or  t h r e e ;  

n  is  an  i n t e g e r   from  one  to  f o u r ;  

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 :  

a l k y l   having  one  to  six  carbon  a t o m s ,  

h y d r o g e n ,  

HOCH2-  and  

R"O(CH2)a-  where in   a  is  an  i n t e g e r  

from  one  to  six  and  R"  is  an  a lky l   having  f rom 

1  to  6  carbon  a t o m s ;  

each  R'  in  each  OR'2  u n i t   of  the  (CRt2)m  g roup  

and  of  the  (CR'2)n  group  is  i n d e p e n d e n t l y  

s e l e c t e d   from  the  group  c o n s i s t i n g   of  -H  and  

a l k y l   having  one  to  four  carbon  a t o m s ;  

X  is  s e l e c t e d   from  the  group  c o n s i s t i n g   of  -0-  and  a n d  

Y  is  a  f ree   r a d i c a l   p o l y m e r i z a b l e   u n s a t u r a t e d   mo ie ty ,  



with  an  i s o c y a n a t e   having  f ree   r a d i c a l   p o l y m e r i z a b l e   f u n c t i o n a l i t y  

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

and  

where in   R"'  is  s e l e c t e d   from  the  group  c o n s i s t i n g   of  -H  and  -CH3  and  q 

is  an  i n t e g e r   from  two  to  f o u r .  

7.  The  p roce s s   of  c laim  6  where in   sa id   compound  has  t h e  

f o r m u l a :  

the  p r imary   amine  has  the  f o r m u l a :  

and  the  i s o c y a n a t e   has  the  f o r m u l a :  

where in   m,  n,  q  and  R"'  are  as  s t a t e d   in  claim  6.  



8.  The  p rocess   of  Claim  7  where in   m,  n and  q  are  2  and  R"'  i s  

-CH3. 

9.  A  l a t e x   compr i s ing   the  p o l y m e r i z a t i o n   p roduc t   of  t h e  

compound  having  the  f o r m u l a :  

w h e r e i n   m  is  two  or  t h r e e ;  

n  is  an  i n t e g e r   from  one  to  f o u r ;  

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 :  

a lky l   having  one  to  six  carbon  a t o m s ,  

h y d r o g e n ,  

HOCH2-  and 

R"O(CH2)a-  w h e r e i n  a   is  an  i n t e g e r  

from  one  to  s ix  and  R"  is  an  a l k y l  

having  from  1  to  6   carbon  a t o m s ;  

each  R'  in  each  CR'2  u n i t   of  the  (CR'2)m  g roup  

and  of  the  (CR'2)n  group  is  i n d e p e n d e n t l y  

s e l e c t e d   from  the  group  c o n s i s t i n g   of  -H  and  

a lky l   having  from  one  to  four  carbon  a toms ;  

X  is  s e l e c t e d   from  the  group  c o n s i s t i n g   of  -0-  and 

and 

Y  is  a  f ree   r a d i c a l   p o l y m e r i z a b l e   u n s a t u r a t e d   m o i e t y ;  

and  comonomers  c o n t a i n i n g   f ree   r a d i c a l   p o l y m e r i z a b l e  

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



10.  The  l a t e x  o f   Claim  9  where in   the  comonomers  are  s e l e c t e d  

from  the  group  c o n s i s t i n g   of  a  p o l y m e r i z a b l e   e t h y l e n i c a l l y   u n s a t u r a t e d  

c a r b o x y l i c   ac id ,   an  a l k y l   ( m e t h ) a c r y l a t e   where in   the  a l ky l   g roup  

compr i ses   from  about  1  to  about  20  carbon  atoms,  s t y r e n e s   a  v i n y l  

c a r b o x y l a t e   and  m i x t u r e s   t h e r e o f .  

11.  The  l a t e x   of  Claim  10  w h e r e i n  t h e   comonomers  comprise  a 

p o l y m e r i z a b l e   e t h y l e n i c a l l y   u n s a t u r a t e d   c a r b o x y l i c   acid  and  a l k y l  

( m e t h ) a c r y l a t e   where in   the  a l k y l   group  compr i ses   from  about  1  to  about  20 

carbon  a t o m s .  

12.  The  l a t e x   of  Claim  10  where in   the  comonomers  comprise  a  

p o l y m e r i z a b l e   e t h y l e n i c a l l y   u n s a t u r a t e d   c a r b o x y l i c   ac id ,   an  a lky l   (me th)  

a c r y l a t e   wherein   the  a l k y l   group  compr ises   from  about  1  to  about  20. 

carbon  atoms  and  a  s t y r e n e .  

13.  The  l a t e x   of  Claim  10  where in   the  comonomer  comprise  a  

v i n y l   c a r b o x y l a t e   having  2  to  4  carbon  atoms  in  the  c a r b o x y l i c   m o i e t y .  

14.  The  l a t e x   of  Claim  9  where in   the  compound  having  t h e  

f o r m u l a :  



where in  m  is  two  or  t h r e e ;  

n  i s  a n   i n t e g e r  f r o m   one  to  f o u r ;  

R i s   s e l e c t e d   f r o m  t h e   group  c o n s i s t i n g   o f :  

a l k y l   having  one  to  six  carbon  a t o m s ;  

h y d r o g e n ,  

HOCH2-  and  

R"O(CH2)a-,  where in   a  is  an  i n t e g e r  

from  one  to  six  and  R"  is  an  a l k y l  

having  from  1  to  6  carbon  a t o m s ;  

each  R'  in  each  CR'2  un i t   of  the  (CR'2)m  g r o u p  

a n d   of  the  (CR'2)n  group  is  i n d e p e n d e n t l y  

s e l e c t e d   from  the  group  c o n s i s t i n g   of  -H  and  

a l k y l   having  from  one  to  four  carbon  a t o m s :  

X  is  s e l e c t e d   from  the  group  c o n s i s t i n g   of  - 0 -  

a n d  a n d  

Y  i s  a  f r e e   r a d i c a l   p o l y m e r i z a b l e   u n s a t u r a t e d   m o i e t y ;  

is  p r e s e n t   in  the  l a t e x   in  an  amount  of  between  0.1  and  10 

p e r c e n t   by  weight   based  on  the  t o t a l   weight  of  the  comonomer 

p r e s e n t   in  the  l a t e x .  

15.  A  c o a t i n g   compos i t i on   compr i s ing   a  l a t e x   compr is ing   t h e  

p o l y m e r i z a t i o n  p r o d u c t   of  a  compound  having  the  f o r m u l a :  



where in   m  is  two  or  t h r e e ;  

n  is  an  i n t e g e r   from  one  to  f o u r ;  

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 :  

a l k y l   having  one  to  six  carbon  a t o m s ,  

h y d r o g e n ,  

HOCH2-  and  

R"O(CH2)a-  w h e r e i n  a   is  an  i n t e g e r  

from  one  to  six  and  R"  is  an  a l k y l  

having  from  1  to  6  carbon  a t o m s ;  

each  R'  in  each  C R ' 2  u n i t   of  the  (CR'2)m  g roup  

and  of  the  (CR'2)n  group  is  i n d e p e n d e n t l y  

s e l e c t e d   from  the  group  c o n s i s t i n g   of  -H  and  

a l k y l   having  from  one  to  four  carbon  a t o m s ;  

X  is  s e l e c t e d   from  the  group  c o n s i s t i n g   of  -0-   and  ;  and 

Y  is  a  f ree   r a d i c a l   p o l y m e r i z a b l e   u n s a t u r a t e d   m o i e t y .  
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