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©  Trifluoromethyl  pyridinyl(oxy/thio)phenoxy  propanoic  acids  and  propanols  and  derivatives  thereof  and  methods  of 
harbicidal  use. 

A  trifluoromethylpyridyl  (oxy/thio)  phenoxypropionic 
compound  corresponding  to  the  formula 

wherein  T is  oxygen  or  sulfur; 
X  is  C1,  Br,  or CF3; 

Y is  H,C1,Br,  or CF3,  provided at least one of X  and Y is 
CF3; 

Z  is  -C-OR,  -CNR1R2,  -C-O@M⊕,  -CN,  -CH2OR3, 
-CH20CR4,or-CSR5; 

M  is ⊕NHR1R1R1, Na, K,  Mg,  or Ca; 
R  is  H,  C1-8  alkyl,  benzyl,  chlorobenzyl,  or  C3-6  alkoxyal- 

kyl; 
R1  is  H,  C1-4  alkyl,  or  C2-3  hydoxyalkyl; 
R2 is  R1  or-OCH3; 
R3 is  H  or C1-4  alkyl; 
R4 is C1-7 alkyl;  and 
R5  is  C1-4  alkyl. 

Preparation  starting  from  a  trichloromethyl  substituted 
pyridine. 

The  compounds  are  useful  as  herbicides,  particularly  for 
control  of  grassy  weeds. 



The  i n v e n t i o n   r e l a t e s   ( a ) . t o   n o v e l   p y r i d y l o x y ( t h i o ) -  

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

p y r i d y l ( o x y / t h i o ) p h e n o x y   p r o p a n o l s   and  e s t e r s   and  e t h e r s  

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

o f  s u c h   c o m p o u n d s   and  (c)  to   m e t h o d s   o f  u s i n g   s u c h   c o m p o u n d s  

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

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

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

p y r i d y l ( o x y t h i o ) p h e n o x y p r o p i o n i c   c o m p o u n d   c o r r e s p o n d i n g   t o  

t h e   f o r m u l a  

w h e r e i n   T  i s   o x y g e n   o r   s u l f u r ;  

X  i s   C l ,   Br ,   o r   C F 3 ;  
Y  i s   H,  C l ,   Br ,   o r   CF3,  p r o v i d e d   a t   l e a s t   one   o f  

X  a n d  Y   i s   C F 3 ;  

Z  i s  -CN,  - C H 2 0 R 3 ,  



M  i s   ⊕NHR1R1R1,  Na,  K,  Mg,  o r   C a ;  

R  i s   H,  C1-8   a l k y l ,   b e n z y l ,   c h l o r o b e n z y l ,   o r  

C3-6   a l k o x y a l k y l ;  

R 1  i s   H,  C 1 - 4   a l k y l ,   o r   C2-3   h y d r o x y a l k y l ;  

R2  i s   R1  o r   -OCH3 ;  

R3  i s  H   o r   C1-4   a l k y l ;  

R4  i s   C1-7   a l k y l ;   a n d  

R5  i s   C1-4   a l k y l .  

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

r e f e r r e d   t o   f o r   c o n v e n i e n c e   as   " a c t i v e   i n g r e d i e n t s " ,   h a v e  

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

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

g r a m i n a c e o u s   w e e d s .   A c c o r d i n g l y ,   t h e   p r e s e n t   i n v e n t i o n   a l s o  

e n c o m p a s s e s   c o m p o s i t i o n s   c o n t a i n i n g   one  o r  m o r e   a c t i v e   i n -  

g r e d i e n t s   as  w e l l   as   p r e e m e r g e n t   and  p o s t e m e r g e n t   m e t h o d s   o f  

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

h e r b i c i d a l l y - e f f e c t i v e   a m o u n t   o f   one   o r   more   a c t i v e   i n g r e d i e n t s  

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

f o l i a g e ,   r h i z o m e s ,   s t e m s   and   r o o t s   o r  o t h e r   p a r t s  o f   t h e  

g r o w i n g   p l a n t s   o r   s o i l   in   w h i c h   t h e   p l a n t s   a r e   g r o w i n g   o r   may  
be  f o u n d .  

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

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

s o l u b l e   in   many  o r g a n i c   s o l v e n t s   c o m m o n l y   e m p l o y e d   as  h e r b i -  

c i d a l   c a r r i e r s .   The  a c t i v e   i n g r e d i e n t s   o f   t h e   a b o v e   f o r m u l a  

w h e r e i n   T  i s   o x y g e n ,   X  i s   CF3,   Y  i s   Cl  o r   H,  and  Z  i s  

w h e r e i n   R  i s   C l - C 8   a l k y l   c o n s t i t u t e   p r e f e r r e d   e m b o d i -  

m e n t s   o f   t h e   p r e s e n t   i n v e n t i o n .   The  a c t i v e   i n g r e d i e n t s   o f  

t h e   a b o v e   f o r m u l a   w h e r e i n   T  i s   o x y g e n ,   X  i s   CF3,  Y  i s   C l ,   B r ,  

CF3  o r   h y d r o g e n ,   Z  i s  c o n s t i t u t e   a d d i t i o n a l   p r e f e r r e d  



b o d i m e n t s .   Yet   a d d i t i o n a l   p r e f e r r e d   e m b o d i m e n t s   a r e   t h e  

p r e s e n t   c o m p o u n d s   w h e r e i n   T  i s   s u l f u r ,   X  i s   CF3,  Y  i s   C l ,  

and  Z  i s  w h e r e i n   R  i s   H  o r   C1-C8  a l k y l .  

The  c o m p o u n d s   of   t h e   p r e s e n t   i n v e n t i o n   w h e r e i n   T  i s  

o x y g e n   can   be  r e a d i l y   p r e p a r e d   by  t h e   r e a c t i o n   of   2 - ( 4 -  

- h y d r o x y p h e n o x y ) p r o p a n o i c   a c i d   o r   an  e s t e r   t h e r e o f   w i t h   a  s u b -  
s t i t u t e d   p y r i d i n e   h a v i n g   t h e   r e q u i s i t e   s u b s t i t u t i o n   in   t h e   3-- 

a n d / o r   5 - r i n g   p o s i t i o n s  i n   a d d i t i o n   to  2 - h a l o   s u b s t i t u t i o n .  

The  p y r i d i n e   c o m p o u n d   u s e d   as  s t a r t i n g   m a t e r i a l   can   be  p r e -  

p a r e d   f r o m   a  2 - h a l o p y r i d i n e   c o m p o u n d ,  g e n e r a l l y   t h e   2 - c h l o r o  

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

e i t h e r   o r   b o t h   of   t h e   3-  and   5 - r i n g   p o s i t i o n s   in   a d d i t i o n   t o  

any  d e s i r e d   c h l o r o   o r   b r o m o   s u b s t i t u t i o n   a t   t h e   3-  o r   5 -  

- p o s i t i o n s ,   i f   n o t   o c c u p i e d   by  a  CC13  g r o u p ,   by  r e a c t i n g   t h e  

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

money  t r i f l u o r i d e   w h e r e u p o n   t h e   t r i c h l o r o m e t h y l   g r o u p   o r  

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

The  c o m p o u n d s   of   t h e   p r e s e n t   i n v e n t i o n   w h e r e i n   T  i s  

s u l f u r  s i m i l a r l y   c an   be  p r e p a r e d   b y  t h e   r e a c t i o n   of   2 - ( 4 -  

- m e r c a p t o p h e n o x y ) p r o p a n o i c   a c i d   or   an  e s t e r   t h e r e o f   w i t h   a n  

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

m a n n e r   as  d e s c r i b e d   a b o v e .  

The  r e a c t i o n   b e t w e e n   s u c h   a  s u b s t i t u t e d   p y r i d i n e   a n d  

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

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

s u l f o x i d e   to   w h i c h   h a s   b e e n   a d d e d   a  s m a l l   a m o u n t   of   a q u e o u s  

or   p o w d e r e d   s o d i u m   h y d r o x i d e .   R e a c t i o n   i s   u s u a l l y   c a r r i e d   o u t  

a t   a  t e m p e r a t u r e   in   t h e   r a n g e   of   a b o u t   70  to   a b o u t   1 2 5 ° C  

o v e r   a  p e r i o d   of   a b o u t   1  to   3  h o u r s   u n d e r   a m b i e n t   a t m o s p h e r i c  

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

i s   p o u r e d   i n t o   a  q u a n t i t y   o f   c o l d  w a t e r   and  a c i d i f i e d   w i t h  



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

s e p a r a t e d   and  p u r i f i e d   as  may  be  r e q u i r e d .  

The  p r o p a n o a t e   e s t e r s   of   t h e   p r e s e n t   i n v e n t i o n   m a y  
be  p r e p a r e d   i n  s u b s t a n t i a l l y   t h e   same  m a n n e r   as  s e t   f o r t h  

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

2 - ( 4 - h y d r o x y p h e n o x y ) p r o p a n o i c   a c i d   o r   2 - ( 4 - m e r c a p t o p h e n o x y ) -  

- p r o p a n o i c   a c i d   to   r e a c t  w i t h   t h e   a p p r o p r i a t e l y   s u b s t i t u t e d  

2 - h a l o p y r i d i n e .   Or,   i f   d e s i r e d ,   t h e   a p p r o p r i a t e   p r o p a n o i c  
a c i d   of  t h e   i n v e n t i o n   i s   e s t e r i f i e d   by  f i r s t   c o n v e r t i n g   t o  

t h e   a c i d   c h l o r i d e   w i t h   t h i o n y l   c h l o r i d e   and  t h e n   r e a c t i n g  

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

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

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

a  l i t t l e   s u l f u r i c   a c i d   may  be  f o l l o w e d .  

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

c o n v e r s i o n   to   t h e   a c i d   c h l o r i d e   may  a l s o   be  r e a c t e d   w i t h   ( a )  

a m m o n i a   to   f o r m   t h e   s i m p l e   a m i d e ,  ( b )   w i t h   an  a l k y l   a m i n e   t o  

f o r m   an  N - a l k y l   a m i d e   o r   N , N - d i a l k y l   a m i d e ,   o r   (c)'  w i t h   a  

m e t h o x y   a m i n e   to  f o r m   t h e   m e t h o x y   a m i d e .  

The  s i m p l e   a m i d e   s e r v e s   as  p r e f e r r e d   s t a r t i n g  

m a t e r i a l   f o r   t h e   m a n u f a c t u r e   of   t h e   n i t r i l e s ,   w h i c h   a r e   o b -  

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

The  p r o p a n o a t e   m e t a l   s a l t s   a r e   p r e p a r e d   f rom  t h e  

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

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

NaOH,  KOH,  C a ( O H ) 2   o r   M g ( O H ) 2 .   The  a m i n e   s a l t s   a r e   p r e p a r e d  

by  r e a c t i n g   t h e   p r o p a n o i c   a c i d   c o m p o u n d   w i t h   t h e   r e q u i s i t e  

a m i n e ,   f o r   e x a m p l e ,   t r i e t h a n o l a m i n e   o r   t r i m e t h y l a m i n e .  

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



E s t e r i f i c a t i o n   of   s u c h   a l c o h o l   i s   c a r r i e d   o u t  

a c c o r d i n g   to  m e t h o d s   g e n e r a l l y   known  in  t h e   a r t   in   w h i c h ,  

e . g . ,   an  a c i d   c h l o r i d e   i s   r e a c t e d   w i t h   t he   a l c o h o l   in   s o l v e n t  

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

as  t r i e t h y l a m i n e .   The  h y d r o c h l o r i c   s a l t   i s   f i l t e r e d   o f f  

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

E t h e r s   of   t h e   a l c o h o l s   of  t he   i n v e n t i o n   a r e   p r e p a r e d  

_by  r e a c t i n g   t h e   a l c o h o l  w i t h ,   e . g . ,   s o d i u m   h y d r i d e   in   a  p o l a r  

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

35  to   60°C,   a f t e r   w h i c h   an  a l k y l   b r o m i d e   i s   a d d e d  t o   t h e  

r e a c t i o n   m i x t u r e   and  h e a t e d   to   75  to  100°C  f o r   one  to   t w o  

h o u r s .   The  s o l v e n t   med ium  i s   t h e n   s t r i p p e d   o f f   u n d e r   r e d u c e d  

p r e s s u r e   and  t h e   c r u d e   p r o d u c t   i s   p o u r e d   i n t o   c o l d   w a t e r   a n d  

f i n a l   p r o d u c t   t a k e n   up  w i t h   w a t e r   i m m i s c i b l e   s o l v e n t   s u c h   a s  

h e p t a n e .   T h e  s o l v e n t ,   on  b e i n g   s t r i p p e d   o f f ,   l e a v e s   an  o i l y  

p r o d u c t .  

In  an  a l t e r n a t e   p r o c e s s   f o r   m a k i n g   t h e   p r e s e n t   p r o -  

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

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

s o l v e n t   s u c h   as  d i m e t h y l   s u l f o x i d e   and  t h e   r e q u i s i t e   t r i -  

f l u o r o m e t h y l - s u b s t i t u t e d  2 - c h l o r o p y r i d i n e   i s   a d d e d   to  t h e  

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



a q u e o u s   s o d i u m   h y d r o x i d e   a t  a   t e m p e r a t u r e   in   t h e   r a n g e   o f  

a b o u t   70  to   1 3 0 ° C  a n d   o v e r   a  t i m e   i n t e r v a l   o f   a b o u t   30  to   4 5  

m i n u t e s .  - T h e   r e a c t i o n   m i x t u r e   i s   t h e n   c o o l e d   and   p o u r e d   o v e r  
i c e .   The  s o l i d   p r o d u c t   i s   f i l t e r e d   o f f ,   w a s h e d   w i t h   w a t e r ,  
t a k e n   up  in   a  s o l v e n t   m i x t u r e   and   r e p r e c i p i t a t e d   t h e r e f r o m .  
The  m e t h o x y   g r o u p ,   i f   p r e s e n t ,   i s   t h e n   c l e a v e d   o f f   t h e   p h e n y l  

r i n g  b y   r e f l u x i n g  t h e   c o m p o u n d   i n ' 4 8 %   by  w e i g h t   HBr  f o r  

a b o u t   an  h o u r   and   a f t e r   p u r i f i c a t i o n ,   p r e c i p i t a t e d   f r o m  

a c i d i c   s o l u t i o n   and  r e c o v e r e d ,   as  by  f i l t r a t i o n ,   and   d r i e d .  

The  4 - ( t r i f l u o r o m e t h y l - s u b s t i t u t e d   2 - p y r i d y l o x y ) p h e n o l ,   o r  

4 - ( t r i f l u o r o m e t h y l - s u b s t i t u t e d   2 - p y r i d y l t h i o ) p h e n o l ,   i s   t h e n  

d i s s o l v e d   in   a  s o l v e n t   s u c h   as  d i m e t h y l   s u l f o x i d e ,   a n h y d r o u s  

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

t h e r e w i t h  f o r   a  few  m i n u t e s   a t   a b o u t   75  to   8 5 ° C .   Then   a n  

e s t e r ,   s u c h   as  t h e   e t h y l   e s t e r   of   2 - b r o m o p r o p a n o i c   a c i d   i s  
a d d e d   to   t h e   r e a c t i o n   m i x t u r e   and   s t i r r e d   f o r   a  t i m e ,   s u c h   a s  

a b o u t   h a l f   an  h o u r ,   a t   a p p r o x i m a t e l y   100°C   or   up  to  a b o u t  2  

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

r e a c t i o n   m i x t u r e   i s   t h e n   a l l o w e d   to   c o o l   and   p o u r e d   o v e r   i c e  

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

w h i c h   c an   be  r e c o v e r e d   by  t a k i n g   up  in   a  w a t e r - i m m i s c i b l e  

s o l v e n t   and  s u b s e q u e n t l y   s t r i p p i n g  t h e   s o l v e n t   o f f   l e a v i n g  

an  o i l y   p r o d u c t .   The  p r o d u c t   so  o b t a i n e d   w i l l   be  t h e   a l k y l  

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

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

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

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

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

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

a m i d e ,   o r   s u l f o l a n e .   The  f i r s t   s t e p   c o n d e n s a t i o n   i s  

g e n e r a l l y   c a r r i e d   o u t   a t   a  t e m p e r a t u r e   o f   a t   l e a s t   5 0 ° C ,  

p r e f e r a b l y   a b o u t   70  to   a b o u t ' 1 5 0 ° C   a n d   d u r i n g   a  r e a c t i o n  

p e r i o d   of   a b o u t   1  t o   a b o u t   20  h o u r s ,   p r e f e r a b l y   a b o u t   1  t o  

a b o u t   10  h o u r s .   The  s e c o n d   c o n d e n s a t i o n   r e a c t i o n   i s   c a r r i e d  

o u t   u n d e r   s i m i l a r   r e a c t i o n   c o n d i t i o n s   e x c e p t   t h a t   t h e   r e a c t i o n  
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T h e  p r o d u c t   had   t h e   f o l l o w i n g   e l e m e n t a l   a n a l y s i s :  

T h e s e   r e s u l t s   c o n f i r m   t h e   o b t e n t i o n   of   m e t h y l   2 - [ 4 -  

(  3 ,  5 - b i s  (  t r i f l u o r o m e t h y l )  - 2 - p y r i d y l o x y )  p h e n o x y l  p r o p a n o a t e  .  

O t h e r   c o m p o u n d s   of  t h e   p r e s e n t   i n v e n t i o n   w e r e  

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

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

i n c l u d e   t h e   f o l l o w i n g   c o m p o u n d s :  
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To  5 .0   g  

t r i f l u o r o m e t h y l - 2 -  

30  ml  of   SOCl2  and   t h e   m i x t u r e  

m i n u t e s ,   a f t e r   w h i c h   u n r e a c t e d   SOCl2  was   r e m o v e d   on  a  s t i l l  

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

to  a  s t i r r e d .   s o l u t i o n   of   30  ml  ( 0 . 0 2 8   m o l e )   of   c o n c e n t r a t e d  

a q u e o u s   NH40H  in  40  ml  of  a c e t o n i t r i l e .   The  m i x t u r e   w a s  

s t i r r e d   a t   a  t e m p e r a t u r e   of   25°C  f o r   15  m i n u t e s   and  f i l t e r e d ,  

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

The  r e c o v e r e d   c r y s t a l s   had   a  m e l t i n g ,   t e m p e r a t u r e   of   1 4 0 - 4 2 ° C .  

On  e l e m e n t a l   a n a l y s i s ,   t h e   c r y s t a l s   w e r e   f o u n d  t o   c o n t a i n  

49 .50%  c a r b o n ;   3 .44%  h y d r o g e n ;   10.01%  c h l o r i n e ;   and  7 . 7 6 %  

n i t r o g e n .   T h e o r e t i c a l   c o m p o s i t i o n   f o r   2 - [ 4 - ( 3 - c h l o r o - 5 -  

t r i f l u o r o m e t h y l - 2 - p y r i d y l o x y ) p h e n o x y l p r o p i o n a m i d e   i s   4 9 . 9 4 %  

c a r b o n ;   3.35%  h y d r o g e n ;   9.83%  c h l o r i n e ;   and  7.76%  n i t r o g e n .  

O t h e r   p r o p i o n a m i d e s   of  t he   i n v e n t i o n   p r e p a r e d   u s i n g  

p r o c e d u r e s   s i m i l a r   to   t h e   f o r e g o i n g   a r e   as  f o l l o w s .  
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2 -  [ 4 -  ( 5 - C h l o r o . - 3 - t r i f l u o r o m e t h y l - 2 - p y r i d y l o x y )  -  

p h e n o x y ] p r o p i o n a m i d e   ( 4 .5   g;  0 . 0 1 2 4 8   m o l e )   was  r e f l u x e d   w i t h  

20  ml  of   p h o s p h o r o u s   o x y c h l o r i d e   f o r   1 . 7 5   h o u r s .   The  POC13 
was  d i s t i l l e d   o f f ,   and  t h e   r e m a i n i n g   r e a c t i o n   m i x t u r e   w a s  

p o u r e d   o v e r   i c e   and   e x t r a c t e d   w i t h   h e p t a n e .   On  c o o l i n g ,   a  

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

6 1 . 5 - 6 2 . 5 ° C .   The  a n t i c i p a t e d   p r o d u c t   was  2 - [ 4 - ( 5 - c h l o r o - 3 -  

- t r i f l u o r o m e t h y l - 2 - p y r i d y l o x y ) p h e n o x y ] p r o p i o n i t r i l e .   T h e  

f o l l o w i n g   e l e m e n t a l   a n a l y s i s   was  o b t a i n e d :  

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

i n c l u d e   t h e  f o l l o w i n g .  
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In  e i c h   of   a  s e r i e s   of  m e t a l   s a l t   p r e p a r a t i o n s   60 

m i l l i g r a m s   of  one   of   t h e   p r o p a n o i c   a c i d s   of  t h e   i n v e n t i o n  

was  s t i r r e d   i n t o   s e v e r a l   m i l l i l i t e r s   of  w a t e r   and  an  a q u e o u s  
s o l u t i o n   of   base   a d d e d   t h e r e t o   in   t h e   a m o u n t   n e e d e d   f o r  

n e u t r a l i z a t i o n   p l u s   a  s l i g h t   e x c e s s   e s t i m a t e d   to   be  10% 

e x c e s s   upon   o b t a i n i n g   a  c o l o r   c h a n g e   to   y e l l o w - g r e e n   i n  

u n i v e r s a l   i n d i   a t o r o   The  p r o p a n o i c   a c i d s ,   t h e   m o l a r   a m o u n t  

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

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

i d e n t i f i e d   by  Lng  s u b s t i t u t i o n  o n  t h e   p y r i d y l   r i n g :  

The  a q u e o u s   s o l u t i o n s   so  o b t a i n e d   a r e   c o n v e n i e n t l y  

u s e d   in   h e r b i c i d   a p p l i c a t i o n s   w i t h   or   w i t h o u t   f u r t h e r  

d i l u t i o n .   T h e     a   may  be  r e c o v e r e d   by  e v a p o r a t i o n   o f  t h e  

w a t e r   f r o m   t h e   s e c t i o n s   and   p u r i f i e d   by  c a r e f u l   r e c r y s t a l -  

l i z a t i o n ,   i f   d e s i r e d .  

M a g n e s i u m  a n d   c a l c i u m   s a l t s   a r e   p r e p a r e d   in   s u b s t a n t -  

i a l l y   t h e   m a n n e r   d e c r i b e d   a b o v e .  
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to   be  r e a c h e d   u p o n   t i t r a t i n g   to  t h e   y e l l o w - g r e e n   c o l o r   o f  
u n i v e r s a l   i n d i c a t o r .   The  p r o p a n o i c   a c i d s ,   i d e n t i f i e d   b y  

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

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

as  f o l l o w s :  

The  a q u e o u s   s o l u t i o n s   so  o b t a i n e d   a r e   c o n v e n i e n t l y  

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

d i l u t i o n .   The  s a l t s   may  be  r e c o v e r e d   by  e v a p o r a t i o n   o f  w a t e r  

f rom  the   s o l u t i o n s   and   p u r i f i e d   by  r e c r y s t a l l i z a t i o n ,   i f  

d e s i r e d .  

O t h e r   a m i n e   s a l t s ,   s u c h   as  t h e   t r i e t h a n o l a m i n e ,  

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

p r e p a r e d   in   s u b s t a n t i a l l y   t h e   m a n n e r   d e s c r i b e d   a b o v e .  
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S o d i u m   b o r o h y d r i d e   ( 6 . 3 5   g;  0 . 1 7 1 6   m o l e )   was  d i s -  

s o l v e d   in   25  ml  of   w a t e r   and  a d d e d   o v e r   a  t e n   m i n u t e   p e r i o d  

to  a  s o l u t i o n   of   m e t h y l   2 - [ 4 - ( 3 , 5 - b i s ( t r i f l u o r o m e t h y l ) - 2 -  

- p y r i d y l o x y ) p h e n o x y ] p r o p i o n a t e   ( 1 1 . 7   g;  0 . 0 2 8 5 9   m o l e )   d i s -  

s o l v e d   in   155  ml  of   warm  m e t h a n o l .   D u r i n g   t h e   a d d i t i o n ,   t h e  

t e m p e r a t u r e   was  k e p t   b e t w e e n   25  and  30°C .   The  m i x t u r e   w a s  

s t i r r e d   a t   room  t e m p e r a t u r e   f o r   40  m i n u t e s   and  was  t h e n  



t i l l e d   o f f ,   l e a v i n g   an  o r a n g e   c o l o r e d   o i l   w i t h   a n  i n d e x   o f  

r e f r a c t i o n   of   1 . 5 0 2 8   a t   25°C .   The  a n t i c i p a t e d   p r o d u c t   w a s  

2 - [ 4 - ( 3 , 5 - b i s ( t r i f l u o r o m e t h y l ) - 2 - p y r i d y l o x y ) p h e n o x y ] p r o p a n o l .  

The  p r o d u c t   had   t h e   f o l l o w i n g   e l e m e n t a l   a n a l y s i s :  

2 - [ 4 - ( 3 - C h l o r o - 5 - t r i f l u o r o m e t h y l - 2 - p y r i d y l o x y ) -  

p h e n o x y ] p r o p a n o l ,    1.5377,  was  p r e p a r e d  b y   s i m i l a r   p r o c e -  

d u r e .   E l e m e n t a l   a n a l y s i s :  
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2 - [ 4 - ( 3 , 5 - B i s ( t r i f l u o r o m e t h y l ) - 2 - p y r i d y l o x y ) p h e n o x y ] -  

p r o p a n o l   ( 5 . 4 5   g;  0 . 0 1 7 1   m o l e )   was  d i s s o l v e d   in   75  ml  o f  

t o l u e n e   and   p l a c e d   in   a  r o u n d   b o t t o m   f l a s k ,   and  1 .8  g  o f  

t r i e t h y l a m i n e   was  a d d e d   t h e r e t o .   Then  o c t o y l   c h l o r i d e   ( 3 . 0 5  

g;  0 . 0 1 8 7 5   m o l e )   as  a  s o l u t i o n   in   18  ml  of   t o l u e n e   was  a d d e d  

to  t h e   p r o p a n o l   o v e r   a  3 - m i n u t e   p e r i o d   a t   a  t e m p e r a t u r e   o f  

2 5 - 3 0 ° C .   The  m i x t u r e   was  s t i r r e d   f o r   a b o u t   an  h o u r   a t   a m b i e n t  

room  t e m p e r a t u r e   and   t h e n   r e f l u x e d   f o r   a b o u t   one  h o u r .   A t  

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

s a l t   was  f i l t e r e d   o f f ,   and   t h e   t o l u e n e   was  s t r i p p e d   o f f .  

T h e - r e s i d u e   was  p o u r e d   i n t o   i c e   w a t e r   and  e x t r a c t e d   w i t h  

h e p t a n e .   The  h e p t a n e   e x t r a c t s   w e r e   d r i e d ,   and  t h e   h e p t a n e  

was  r e m o v e d   by  d i s t i l l a t i o n ,   l e a v i n g   an  o i l   w i t h   a  r e f r a c t i v e  

i n d e x   of   1 . 4 7 4 0   a t   25°C .   The  a n t i c i p a t e d   p r o d u c t   was  2 - ( 4 -  

( 3 , 5 - b i s ( t r i f l u o r o m e t h y l ) - 2 - p y r i d y l o x y ) p h e n o x y ] p r o p y l   o c t a n -  

o a t e .   The  p r o d u c t   had   t h e   f o l l o w i n g   e l e m e n t a l   a n a l y s i s :  



2 - [ 4 - ( 3 - C h l o r o - 5 - t r i f l u o r o m e t h y l - 2 - p y r i d y l o x y ) -  

p h e n o x y ] p r o p y l   a c e t a t e ,   . 1 . 5 2 3 0 ,   was  p r e p a r e d   by  s i  m i l a r  

p r o c e d u r e .   E l e m e n t a l   a n a l y s i s :  
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S o d i u m   h y d r i d e   (0 .8   g;  0 . 0 3 3 4   m o l e )   i s   d i s s o l v e d   i n  
30  ml  o f   d r y   d i m e t h y l   f o r m a m i d e ,   and   t h e n   a  s o l u t i o n   of  2 - [ 4 -  

( 3 ,  5 - b i s   ( t r i f l u o r o m e t h y l )   - 2 - p y r i d y l o x y ) p h e n o x y ]   p r o p a n o l  
( 5 . 5   g;  0 . 0 1 7 6   m o l e )   i n  5 0   ml  of   d r y   d i m e t h y l f o r m a m i d e   i s  

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

p e r i o d   and  t h e n   s t i r r e d   f o r   an  h o u r   a t   4 0 - 5 0 ° C .   A  s o l u t i o n  

o f  l - b r o m o b u t a n e   ( 2 . 4   g;  0 . 0 1 7 5   m o l e )   in   25  ml  of  d r y   d i m e t h y  
f o r m a m i d e   i s   t h e n   a d d e d   o v e r   a  s i x - m i n u t e   p e r i o d .   T h e  

r e a c t i o n   m i x t u r e   i s   t h e n   s l o w l y   h e a t e d   to  90°C  o v e r   a  
3 0 - m i n u t e   p e r i o d   and   h e l d   a t   90°C  f o r   one  h o u r   a n d  t e n  

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

1 0 5 - 1 1 5 ° C   f o r   2  h o u r s .   The  d i m e t h y l f o r m a m i d e   i s   t h e n   s t r i p p e  
o f f   u n d e r   p a r t i a l   v a c u u m   and  t h e   c r u d e   p r o d u c t   p o u r e d   i n t o  

c o l d   w a t e r   and   e x t r a c t e d   w i t h   h e p t a n e .   The  h e p t a n e   i s   r e m o v e  

by  d i s t i l l a t i o n ,   l e a v i n g   an  o i l ,   2 - [ 4 - ( 3 , 5 - b i s ( t r i f l u o r o -  

m e t h y l ) - 2 - p y r i d y l o x y ) p h e n o x y ] p r o p y l   n - b u t y l   e t h e r .  
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The  f o l l o w i n g   s e r i e s   of   p r e p a r a t i o n s   i l l u s t r a t e   a n  

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

f r o m   s u c h   c o m p o u n d s   t h e   p r o p a n o i c   a c i d s   of   t he   i n v e n t i o n .   A 

s o l u t i o n   of   t h e   s o d i u m   s a l t   of  4 - m e t h o x y p h e n o l   was  p r e p a r e d  

by  d i s s o l v i n g   t h e   m e t h o x y p h e n o l   ( 7 . 4 5   g;  0 . 0 6   mole )   in   45  ml  

of   d i m e t h y l s u l f o x i d e   and  a d d i n g   a  s o l u t i o n   of  s o d i u m  

h y d r o x i d e   ( 2 . 4   g;  0 . 0 6   mole )   in   7  ml  of   w a t e r .   A  s o l u t i o n  

of   2 - c h l o r o - 5 - ( t r i f l u o r o m e t h y l ) p y r i d i n e   ( 9 . 0   g;  0 . 0 5   mole)   i  

40  ml  o f   d i m e t h y l s u l f o x i d e   was  t h e n   a d d e d   to  t h e   a b o v e   s o d i u  



p h e n a t e   s o l u t i o n   o v e r   an  11  m i n u t e   p e r i o d .   D u r i n g - t h e  

a d d i t i o n ,   t h e   t e m p e r a t u r e   r o s e   to  a b o u t   80°C ,   and  t h e n   t h e  
r e a c t i o n   m i x t u r e   was  h e a t e d   to  124°C  o v e r   26  m i n u t e s   and  t h e  

t e m p e r a t u r e   m a i n t a i n e d   f o r   15  m i n u t e s .   At  t h e   end  of   t h i s  

t i m e ,   t h e   r e a c t i o n   m i x t u r e   was  c o o l e d   to   75°C  and  p o u r e d  

o v e r   i c e .   The  s o l i d   p r o d u c t   was  c o l l e c t e d   on  a  f i l t e r ,  

w a s h e d ,   and  t a k e n   u p  i n   a  t o l u e n e - h e x a n e   m i x t u r e .   T h i s  

s o l u t i o n   on  c o o l i n g   y i e l d e d   9 .7   g rams   of   s o l i d   p r o d u c t   h a v i n g  
a  m e l t i n g   t e m p e r a t u r e   of   4 9 . 5 - 5 0 . 5 ° C   and  h a v i n g   a  c o m p o s i t i o n  
of   58 .02%  c a r b o n ;   3 .86%  h y d r o g e n ;   and  5.22%  n i t r o g e n .   T h e  

t h e o r e t i c a l   c o m p o s i t i o n   i s   57 .99%  c a r b o n ;  3 . 7 4 %   h y d r o g e n ;  
and  5 .20%  n i t r o g e n ,   c o n f i r m i n g   t h e   p r o d u c t   t o . b e   5 - ( t r i -  

f l u o r o m e t h y l ) - 2 - ( 4 - m e t h o x y p h e n o x y ) p y r i d i n e .  

The  5 - ( t r i f l u o r o m e t h y l ) - 2 - ( 4 - m e t h o x y p h e n o x y ) p y r i d i n e  ,  

( 1 0 . 9 5   g;  0 . 0 4 0 7   m o l e )   was  r e f l u x e d   w i t h   50  ml  of  48  p e r c e n t  

by  w e i g h t   a q u e o u s   h y d r o b r o m i c   a c i d   s o l u t i o n   f o r   one  h o u r .  

At  t h e   end  of  t h i s   t i m e ,   t h e   r e a c t i o n   m i x t u r e   was  c o o l e d ,  

p o u r e d   o v e r   i c e  a n d   t h e   s e p a r a t e d   s o l i d s   c o l l e c t e d   on  a  

f i l t e r .   The  p r o d u c t   was  p u r i f i e d   by  t a k i n g   i t   up  in   d i l u t e  

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

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

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

p h e n o l   p r o d u c t   had   a  m e l t i n g   t e m p e r a t u r e   of   8 9 - 9 1 ° C   and  w a s  

f o u n d   to   c o n t a i n   56 .21%  c a r b o n ;   3.27%  h y d r o g e n ;   and   5 . 4 4 %  

n i t r o g e n .   The  t h e o r e t i c a l   c o m p o s i t i o n   of   4 - ( 5 - t r i f l u o r o -  

m e t h y l - 2 - p y r i d y l o x y ) p h e n o l   i s   56.48%  c a r b o n ;   3.16%  h y d r o g e n ;  

and  5 .49%  n i t r o g e n .  

The  4 - ( 5 - t r i f l u o r o m e t h y l - 2 - p y r i d y l o x y ) p h e n o l   ( 4 . 9 5  

g;  0 . 0 1 9 4   m o l e )   was  d i s s o l v e d   in  d i m e t h y l s u l f o x i d e   (41  m l ) ;  

t h e n   s o d i u m   h y d r o x i d e   ( 0 . 7 8   g;  0 . 0 1 4   m o l e )   w a s  a d d e d   as  a  

d r y   p o w d e r   and  t h e   m i x t u r e   s t i r r e d   f o r   a b o u t   10  m i n u t e s   a n d  

w a r m e d   to   a b o u t   80°C.   E t h y l   2 - b r o m o p r o p i o n a t e   ( 4 . 2   g;  0 . 0 2 3 -  

m o l e )   was  t h e n   a d d e d   and  t h e   m i x t u r e   s t i r r e d   f o r   a b o u t   35 



m i n u t e s   a t   9 6 ° C .   The  s o l u t i o n   was  t h e n   c o o l e d ,   p o u r e d   o v e r  
i c e   and   t h e   o i l ,   w h i c h   s e p a r a t e d ,   t a k e n   up  i n  p e t r o l e u m  

e t h e r   c o n t a i n i n g   20  p e r c e n t   by  v o l u m e   m e t h y l e n e   c h l o r i d e .  

The  s e p a r a t e d   s o l v e n t   p h a s e   was  s t r i p p e d   of   s o l v e n t   l e a v i n g  

an  o i l y   p r o d u c t   w e i g h i n g   6 . 3   g.  An  i n f r a r e d   s c a n   o f   a  s a m p l e  
of   t h e   o i l   c o n f i r m e d   t h e   e s t e r   s t r u c t u r e   o f  t h e   a n t i c i p a t e d  

e t h y l   2 - [ 4 - ( 5 - t r i f l u o r o m e t h y l - 2 - p y r i d y l o x y ) p h e n o x y ] p r o p i o n a t e .  

E t h y l   2 - [ 4 - ( 5 - t r i f l u o r o m e t h y l - 2 - p y r i d y l o x y ) p h e n o x y ] -  

p r o p i o n a t e   ( 6 . 3   g;  0 . 0 1 7 7   m o l e )   was  d i s s o l v e d   in   28  ml  o f  

e t h a n o l ,   and   a  s o l u t i o n   o f  s o d i u m   h y d r o x i d e   ( 1 . 0 6   g;  0 . 0 2 6 6  

m o l e )   in   28  ml  o f   w a t e r   w a s  a d d e d .   The  r e a c t i o n   m i x t u r e   w a s  
h e a t e d   to   75°C  f o r   5  m i n u t e s   and  t h e n   p o u r e d   i n t o   150  ml  o f  

c o l d   w a t e r   and   a c i d i f i e d   w i t h   4  g  o f   c o n c e n t r a t e d   h y d r o c h l o r i c  

a c i d .   The  c r u d e   a c i d   p r o d u c t ,   w h i c h   p r e c i p i t a t e d ,   was  w a s h e d  

w i t h   h o t   p e t r o l e u m   e t h e r   and   d r i e d .   The  r e s u l t i n g   p r o d u c t  

had   a  m e l t i n g   t e m p e r a t u r e   of   9 7 - 1 0 0 ° C   and   was  f o u n d   o n  

a n a l y s i s   to  c o n t a i n   5 4 . 9 1 %   c a r b o n ;   3 .77%  h y d r o g e n ;   and   4 . 2 8 %  

n i t r o g e n .   The  t h e o r e t i c a l   c o m p o s i t i o n   f o r   2 - [ 4 - ( 5 - t r i f l u o r o -  

m e t h y l - 2 - p y r i d y l o x y ) p h e n o x y ] p r o p i o n i c   a c i d   i s   55 .05%  c a r b o n ;  

3 .70%  h y d r o g e n ;   and   4 .28%  n i t r o g e n ,   i n d i c a t i n g   t h e '  e x p e c t e d  

p r o d u c t   was  o b t a i n e d .  

E x a m p l e   1 1  

4 - M e r c a p t o p h e n o l   ( 7 . 6   gm. ,   0 . 0 6   m o l e )   was  d i s s o l v e d  

in   70  ml  of   d i m e t h y l   s u l f o x i d e ,   and  a  s o l u t i o n   of   s o d i u m  

h y d r o x i d e   ( 2 . 4   gm. , .   0 . 6   m o l e ) ' i n   3 .0   ml  of   w a t e r   was   a d d e d .  

The  m i x t u r e   was  w a r m e d   to   50°  and  s t i r r e d   u n d e r   n i t r o g e n   f o r  

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

of   2 - c h l o r o - 5 - ( t r i f l u o r o m e t h y l ) p y r i d i n e   ( 1 0 . 9   gm. ,   0 . 0 6   m o l e )  

in   60  ml  o f   d i m e t h y l s u l f o x i d e   was  t h e n   a d d e d   a l l   a t   o n c e .  

The  m i x t u r e   w a s  h e a t e d   to   100°   and  h e l d   t h e r e   f o r   1 . 5   h o u r s .  

At  t h e   end   o f   t h i s   t i m e   i t   was  p o u r e d   i n t o   500  ml  o f   c o l d  

w a t e r .   An  e m u l s i o n   f o r m e d ;   t h e r e f o r e ,   60  ml  of   a  s a t u r a t e d  

s o l u t i o n   of  ammonium  c h l o r i d e   was  a d d e d .   The  p r o d u c t  



p r e c i p i t a t e d   as  a  s t i c k y   s o l i d .   The  a q u e o u s   l a y e r  w a s  

d e c a n t e d ,   t h e   s o l i d   w a s h e d   w i t h   more   w a t e r   t h e n   t a k e n   up  in 
h o t   h e p t a n e ,   d r i e d   w i t h   s o l i d   s o d i u m   s u l f a t e   and  d e c o l o r i z e d  
w i t h   c h a r c o a l .   In  t h e   f i l t r a t e ,   a  w h i t e   s o l i d   p r o d u c t   p r e -  
c i p i t a t e d   and  was  s e p a r a t e d   and  f o u n d   to  h a v e   a  m e l t i n g  

t e m p e r a t u r e   o f  8 9 - 9 3 ° C .  

The  s o - p r e p a r e d   4 - [ 5 - ( t r i f l u o r o m e t h y l ) - 2 - p y r i d y l -  

t h i o ] p h e n o l   (10  g m s . ,   0 . 0 3 7   m o l e )   was  d i s s o l v e d   i n  8 0   ml  o f  

d i m e t h y l s u l f o x i d e ,   and  d r y ,   p o w d e r e d   s o d i u m  h y d r o x i d e   ( 6 . 7  

g m . ,   0 . 3 7   m o l e )   was  a d d e d .   The  m i x t u r e  w a s   warmed   to   a b o u t  

40°  and  s t i r r e d   u n t i l   t h e   b a s e   was  a l l   in   s o l u t i o n   i n d i c a t i n g  

t h a t   t h e   d e s i r e d   s o d i u m   p h e n a t e   had  f o r m e d .   E t h y l   b r o m o -  

p r o p i o n a t e   ( 6 . 7   gm. ,   0 . 3 7   m o l e )   was  t h e n   a d d e d   a l l   a t   o n c e .  
The  r e a c t i o n   was  run   a t   1 0 0 - 1 0 5 °   f o r   2 .0   h o u r s ,   t h e n   c o o l e d  

and   p o u r e d   i n t o   450  ml  of   c o l d   w a t e r .   The  e s t e r   was  e x -  

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

r e m o v e d   l e a v i n g   t h e   p r o d u c t   as  a n ' o i l   w e i g h i n g   1 3 . 5   g m .  

T h i s   was  u s e d   w i t h o u t   f u r t h e r   p u r i f i c a t i o n   f o r   t h e  

n e x t   s t e p   w h i c h   was  h y d r o l y s i s   of   t h e   e s t e r   to   t h e   m e t a l   s a l t  

i n   a q u e o u s   a l k a l i n e   m e d i u m .  

The  e t h y l   2 - [ 4 - ( 5 - t r i f l u o r o m e t h y l - 2 - p y r i d y l t h i o ) -  

p h e n o x y ] p r o p i o n a t e   ( 1 3 . 5   gm. ,   0 . 3 7   m o l e )   was  d i s s o l v e d   in   50  

ml  of  95%  e t h a n o l   and  a  s o l u t i o n   of  s o d i u m   h y d r o x i d e   ( 3 . 0   g m . ,  

0 . 0 7 5  m o l e )   i n  2 5   ml  of   w a t e r   was  a d d e d .   The  m i x t u r e   w a s  

r e f l u x e d   a t   8 0 °  f o r   a b o u t   6  m i n u t e s ,   t h e n   c o o l e d ,   p o u r e d   i n t o  

400  ml  of  c o l d   w a t e r ,   and  e x t r a c t e d   w i t h   250  ml  of  m e t h y l e n e  

c h l o r i d e   to   r e m o v e   any  b a s e - i n s o l u b l e   i m p u r i t i e s .   The  a q u e o u s  

s o l u t i o n   c o n t a i n i n g   t h e   s o d i u m   s a l t   o f   t h e   a c i d   was  a c i d i f i e d  

to   pH  1  w i t h   c o n c e n t r a t e d   h y d r o c h l o r i c   a c i d .   The  p r o d u c t  

w h i c h   p r e c i p i t a t e d   as  a  gummy  s o l i d   was  w a s h e d   w i t h   w a t e r  

( a f t e r   d e c a n t i n g )   and  t a k e n   up  in  h o t   m e t h y l c y c l o h e x a n e .   On 

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



m e l t i n g  t e m p e r a t u r e   o f   1 1 8 - 1 2 0 ° C   and   a  c o m p o s i t i o n   o f ,   b y  

w e i g h t ,   52 .38%  c a r b o n ;   3 .66%  h y d r o g e n ;   4 .00%  n i t r o g e n   a n d  

9.07%  s u l f u r .   The  t h e o r e t i c a l   c o m p o s i t i o n   of   2 - [ 4 - ( 5 - t r i -  

f l u o r o m e t h y l - 2 - p y r i d y l t h i o ) p h e n o x y ] p r o p a n o i c   a c i d   i s   5 2 . 5 %  

c a r b o n ;   3.5%  h y d r o g e n ;   4 .08%  n i t r o g e n   and  9.34%  s u l f u r .  

E x a m p l e   12  

4 - M e r c a p t o p h e n o l   ( 6 . 4   g m . ,  0 . 0 5 1   m o l e )   was  d i s s o l v e d  

in   70  ml  of   d i m e t h y l s u l f o x i d e   and  a  s o l u t i o n   o f   s o d i u m  

h y d r o x i d e   ( 2 . 0 4   gm. ,   0 . 0 5 1   m o l e )   in   3 .0   ml  of   w a t e r   w a s  

a d d e d . .   The  m i x t u r e   was  w a r m e d  t o   a b o u t   50°  and  s t i r r e d   u n d e r  

n i t r o g e n   f o r   10  m i n u t e s   to   f o r m   t h e   s o d i u m   t h i o p h e n a t e   s a l t .  

A  s o l u t i o n   of   . 2 ,  3 - d i c h l o r o - 5 -  ( t r i f l u o r o m e t h y l )  p y r i d i n e   ( 1 1 . 0  

qm. ,   0 . 0 5 1   m o l e )   in   60  ml  o f   d i m e t h y l s u l f o x i d e   was  n e x t  a d d e d  

at  o n c e .   The  m i x t u r e   was  t h e n   h e a t e d   a t  9 5 - 1 0 0 °  e f o r  

2 . 5   h o u r s ,   t h e n   p o u r e d   i n t o   500  ml  of   c o l d   w a t e r   and  a l l o w e d  

to   s t a n d   f o r   45  m i n u t e s .   The  s o l i d   was  t h e n   c o l l e c t e d   on  a  

f i l t e r ,   w a s h e d   and  t a k e n   up  in   a b o u t   one   l i t e r   of  b o i l i n g  

h e x a n e .   The  p r o d u c t   p r e c i p i t a t e d   on  c o o l i n g   as  a  w h i t e   s o l i d  

m e l t i n g   a t   9 4 - 9 6 ° C .  

The  s o - p r e p a r e d   4 - [ 3 - c h l o r o - 5 - t r i f l u o r o m e t h y l - 2 -  

p y r i d y l t h i o ] p h e n o l   ' (11 .0   g m . ,   0 . 0 3 6   m o l e )   was  d i s s o l v e d   i n   80  

ml  o f   d i m e t h y l s u l f o x i d e   and   d r y   p o w d e r e d   s o d i u m   h y d r o x i d e  

( 1 . 4 4   g m . ,   0 . 0 3 6   m o l e )   was  a d d e d .   The  m i x t u r e   was  warmed   a n d  

s t i r r e d   u n t i l   t h e   b a s e   was  a l l   in   s o l u t i o n ,   s h o w i n g   t h a t   t h e  

d e s i r e d   s o d i u m   p h e n a t e   had   f o r m e d .   E t h y l   b r o m o p r o p i o n a t e  

( 6 . 5   gm. ,   0 . 0 3 6   m o l e )   was  t h e n   a d d e d  a l l   a t   o n c e .  T h e   r e -  

a c t i o n   was  r u n   a t   1 0 0 °  f o r   2 .0   h o u r s ,   t h e n   c o o l e d   and  p o u r e d  

i n t o   500  ml  of   w a t e r .   Mos t   o f   t h e   p r o d u c t   p r e c i p i t a t e d   as   a  

w h i t e   s e m i - s o l i d .   The  a q u e o u s   l a y e r ,   w h i c h   was  d e c a n t e d   o f f  

was  e x t r a c t e d   w i t h   300  m l  o f   m e t h y l e n e   c h l o r i d e .   The  e x t r a c t  

was  s e p a r a t e d ,   s o l v e n t   r e m o v e d ,   and  t h e   r e s i d u e   a d d e d   to   t h e  



E x a m p l e   1 3  



E x a m p l e   14 

A  m i x t u r e   of  60  ml  of   t h i o n y l   c h l o r i d e   and  6 .0   g  o f  

2 - [ 4 - ( 3 - c h l o r o - 5 - t r i f l u o r o m e t h y l - 2 - p y r i d y l o x y ) p h e n o x y ] -  

p r o p a n o i c   a c i d   was  r e f l u x e d   f o r   30  m i n u t e s .   The  e x c e s s  

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

v a c u u m .   The  r e s u l t i n g   a c i d   c h l o r i d e   was  d i s s o l v e d   in   25  m l  

t o l u e n e .   T h i s   s o l u t i o n   was  t h e n   a d d e d   to  a  r e a c t i o n   f l a s k  

c o n t a i n i n g   2 .1   g  2 - b u t o x y e t h a n o l ,   1 . 8 5   g  t r i e t h y l   a m i n e ,   a n d  

27  ml  t o l u e n e   and   t h e   m i x t u r e   r e f l u x e d   f o r   a b o u t   2  h o u r s .   T h e  

s a l t   was  f i l t e r e d   o f f   and  t h e   v o l a t i l e s   r e m o v e d .   The  c r u d e  

p r o d u c t   was  t a k e n   up  in   n - h e x a n e ,   p u r i f i e d   w i t h   a c t i v a t e d  

c a r b o n ,   and  t h e   h e x a n e   r e m o v e d .   7 . 0 5   G  of   a m b e r   o i l   w a s  

o b t a i n e d   w h i c h   had   a  r e f r a c t i v e   i n d e x   of   1 . 5 0 6 1   a t   25°C  a n d  

an  e l e m e n t a l   a n a l y s i s   o f :   C  =  5 4 . 2 7 % ;   H  =  4 . 9 7 % ;   N  =  3 . 2 1 % ;  

and  Cl  =  7 . 7 7 % .   C a l c u l a t e d   v a l u e s   f o r   2 - [ 4 - ( 3 - c h l o r o - 5 -  

t r i f l u o r o m e t h y l - 2 - p y r i d y l o x y ) p h e n o x y ] p r o p a n o i c   a c i d ,   2 -  

b u t o x y e t h y l   e s t e r   a r e :   C  =  5 4 . 6 1 % ;   H  =  5 . 0 2 8 ;   N =  3 . 0 3 8 ;   a n d  

Cl  =  7 . 6 8 % .  
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A  m i x t u r e   of  80  ml  of  t h i o n y l   c h l o r i d e   and  8 .0   g  o f  

2 - [ 4 - ( 3 - c h l o r o - 5 - t r i f l u o r o m e t h y l - 2 - p y r i d y l o x y ) p h e n o x y ] -  

p r o p a n o i c   a c i d   was  r e f l u x e d   f o r   3.8  m i n u t e s .   The  e x c e s s  

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

v a c u u m .   The  r e s u l t i n g   a c i d   c h l o r i d e   was  d i s s o l v e d   in   30  m l  

t o l u e n e .   T h i s   s o l u t i o n   was  t h e n   a d d e d  t o   a  r e a c t i o n   f l a s k  

c o n t a i n i n g   2 .1   g  of  b u t y l   m e r c a p t a n ,   2 .5   g  of  t r i e t h y l   a m i n e ,  

and   25  ml  of  t o l u e n e .   The  m i x t u r e   was  s l o w l y   h e a t e d   to  9 8 ° C  

o v e r   one   h o u r   and  t h e n   r e f l u x e d   f o r   a b o u t   4 5 - 5 0   m i n u t e s .  

The  s a l t   was  f i l t e r e d   o u t   and  t h e   v o l a t i l e s   r e m o v e d .   T h e  



2 - [ 4 - ( 3 - c h l o r o - 5 - t r i f l u o r o m e t h y l - 2 - p y r i d y l o x y ) p h e n o x y ] t h i o -  

p r o p a n o i c   a c i d   S - b u t y l   e s t e r   i s :   C  =  5 2 . 5 9 % ;   H  =  4 . 4 1 % ;  

N  =  3 . 23%;   Cl  =  8 . 1 7 % ;   and  S  =   7 . 3 9 % .  

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

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

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

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

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

a c t i v i t y   or   c o n t r o l   a t - l i k e   d o s a g e   r a t e s .   In  a d d i t i o n ,   t h e  

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

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

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

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

For   s u c h   u s e s ,   u n m o d i f i e d   a c t i v e   i n g r e d i e n t s   of   t h e  

p r e s e n t   i n v e n t i o n   can   be  e m p l o y e d .   H o w e v e r ,   t he   p r e s e n t  

i n v e n t i o n   e m b r a c e s   t h e   u s e   o f   t he   - c o m p o u n d s   in  c o m p o s i t i o n  

fo rm  w i t h   an  i n e r t   m a t e r i a l   known  in  t h e  a r t   as  an  a d j u v a n t  

o r   c a r r i e r   in  s o l i d   o r   l i q u i d   fo rm.   T h u s ,   f o r   e x a m p l e ,   a n  

a c t i v e   i n g r e d i e n t   can   be  d i s p e r s e d   on  a  f i n e l y - d i v i d e d   s o l i d  

and   e m p l o y e d   t h e r e i n   as  a  d u s t .   A l s o ,  t h e   a c t i v e   i n g r e d i e n t s ,  

as  l i q u i d   c o n c e n t r a t e s   or   s o l i d   c o m p o s i t i o n s   c o m p r i s i n g   o n e  

or   more   of   t h e   a c t i v e   i n g r e d i e n t s   can  be  d i s p e r s e d   in   w a t e r ,  

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

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

t h e   a c t i v e   i n g r e d i e n t s   can   be  e m p l o y e d   as  a  c o n s t i t u e n t   o f  

o r g a n i c   l i q u i d   c o m p o s i t i o n s ,   o i l - i n - w a t e r   and  w a t e r - i n - o i l  

e m u l s i o n s   or   w a t e r   d i s p e r s i o n s ,   w i t h   or   w i t h o u t   t h e   a d d i t i o n  

of   w e t t i n g ,   d i s p e r s i n g ,   or   e m u l s i f y i n g   a g e n t s .   S u i t a b l e  

a d j u v a n t s   of  t h e   f o r e g o i n g   t y p e   a re   w e l l   known  to  t h o s e  

s k i l l e d   in  t h e   a r t .  

The  c o n c e n t r a t i o n   of  t h e   a c t i v e   i n g r e d i e n t s   i n  

s o l i d   o r   l i q u i d   c o m p o s i t i o n s   g e n e r a l l y   i s   f rom  a b o u t   0 . 0 0 0 3  



to   a b o u t   95  p e r c e n t   by  w e i g h t   o r   m o r e .   C o n c e n t r a t i o n s   f r o m  

a b o u t   0 . 0 5   to  a b o u t   50  p e r c e n t   by  w e i g h t   a r e   o f t e n   e m p l o y e d .  
In  c o m p o s i t i o n s   t o   be  e m p l o y e d   as  c o n c e n t r a t e s ,   t h e   a c t i v e  

i n g r e d i e n t  c a n   be  p r e s e n t   in   a  c o n c e n t r a t i o n   f rom  a b o u t   5  t o  
a b o u t   98  w e i g h t   p e r c e n t .   The  a c t i v e   i n g r e d i e n t   c o m p o s i t i o n s  

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

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

l i k e   and   can  be  f o r m u l a t e d   w i t h   s o l i d   p a r t i c u l a t e   f e r t i l i z e r  

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

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

o r   p r o p y l   e t h e r s   a r e   more   e f f e c t i v e   in   p r e e m e r g e n t   o p e r a t i o n s  

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

The  e x a c t   r a t e   to  be  a p p l i e d   i s   d e p e n d e n t   n o t   o n l y  

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

p a r t i c u l a r   a c t i o n   d e s i r e d   ( e . g . ,   g e n e r a l   or   s e l e c t i v e   c o n t r o ]  

t h e   p l a n t   s p e c i e s   to   be  m o d i f i e d   and  t h e   s t a g e   of   g r o w t h  

t h e r e o f   as  w e l l   as  t h e   p a r t   o f   t h e   p l a n t   to   be  c o n t a c t e d   w i t l  

t h e   t o x i c   a c t i v e   i n g r e d i e n t .   T h u s ,   a l l   o f   t h e   a c t i v e  

i n g r e d i e n t s   of   t h e   p r e s e n t   i n v e n t i o n   a n d - c o m p o s i t i o n s   c o n -  

t a i n i n g   t h e  s a m e   may  n o t   be  e q u a l l y   e f f e c t i v e   a t   s i m i l a r  

c o n c e n t r a t i o n s   o r   a g a i n s t   t h e   same  p l a n t   s p e c i e s .   In  n o n -  

- s e l e c t i v e   p r e e m e r g e n c e   and  f o l i a r   t r e a t m e n t s ,   t he   a c t i v e  

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

a p p r o x i m a t e   r a t e   of   f r o m   a b o u t   0 .5   to  a b o u t   5  p o u n d s / a c r e  

( 0 . 5 6 - 5 . 6   k g . / h e c t a r e ) ,   b u t   l o w e r   or   h i g h e r   r a t e s   may  b e  

a p p r o p r i a t e   in   some  c a s e s   s u c h   as  0 . 0 1   to   a b o u t   2 0 ' p o u n d s / a c  

( 0 . 0 1 1 - 2 2 . 4   k g . / h e c t a r e ) .   In  p r e e m e r g e n t   o p e r a t i o n s   f o r  

s e l e c t i v e   u s e s   a  d o s a g e   of  a b o u t   0 . 05   to   a b o u t   20  p o u n d s / a c r  

( 0 . 0 5 6 - 2 2 . 4   k g . / h e c t a r e )   i s   g e n e r a l l y   a p p l i c a b l e ,   a  r a t e   o f  

0 .2   to  4  p o u n d s / a c r e   ( 0 . 2 2 4 - 4 . 4 8   k g . / h e c t a r e )   b e i n g   p r e f e r r e  

and   a b o u t   0 . 7 5   t o   a b o u t   1  p o u n d / a c r e   ( 0 . 8 4 - 1 . 1 2   k g . / h e c t a r e )  

b e i n g   m o s t   p r e f e r r e d .  



In  s e l e c t i v e   p o s t e m e r g e n t   o p e r a t i o n s   a  dosage :   o f  

a b o u t   0 . 0 1   to  a b o u t   20  p o u n d s / a c r e   ( 0 . 0 1 1 - 2 2 . 4   k g . / h e c t a r  

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

e q u a l l y   e f f e c t i v e   a n d   some  w e e d s   a r e   more   d i f f i c u l t  t o  

c o n t r o l .   T h u s ,   a  d o s a g e   r a t e   in  t h e   r a n g e   of   a b o u t   0 . 0 5  t o  

a b o u t   0 . 7 5   p o u n d s / a c r e   ( 0 . 0 5 6 - 0 . 8 4   k g . / h e c t a r e )   i s   p r e f e r r  

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

0 .5   to   a b o u t   5  p o u n d s / a c r e   ( 0 . 5 6 - 5 . 6   k g . / h e c t a r e )   i s   a  p r e -  
f e r r e d   d o s a g e   r a n g e   f o r   t h e   p o s t e m e r g e n t   c o n t r o l   of   p e r e n n i a l  

g r a s s y   w e e d s .  

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   e f f e c t s   of  t h e  

c o m p o u n d s   of   t h i s  i n v e n t i o n .   P l a n t   s p e c i e s   u s e d   in  t h e s e  

t e s t s   w e r e   t h e   f o l l o w i n g .  
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In  r e p r e s e n t a t i v e   o p e r a t i o n s ,   e a c h   compound   to  b e  

u t i l i z e d  i n   a  s e r i e s   o f   t e s t s   i s   d i s s o l v e d   in  a c e t o n e   t o  

o n e - h a l f   o f  t h e   f i n a l   v o l u m e   ( t w i c e   t h e   f i n a l   c o n c e n t r a t i o n )  

to  be  u s e d   and  t h e   a c e t o n e   s o l u t i o n   in   e a c h   c a s e   i s   a d m i x e d  

w i t h   an  e q u a l   v o l u m e   of   w a t e r   c o n t a i n i n g   0 . 1   p e r c e n t   b y  

w e i g h t   o f  s u r f a c e   a c t i v e   m a t e r i a l .   The  c o m p o s i t i o n s ,  

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

t r e a t   s e p a r a t e   r e s p e c t i v e   s e e d   b e d s   o f   s a n d y   loam  s o i l   o f  

g o o d   n u t r i e n t   c o n t e n t ' w h e r e i n   e a c h   s e e d   bed   c o n t a i n e d   s e p a r a t e  

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

The  v a r i o u s   b e d s   w e r e   p o s i t i o n e d   s i d e   by  s i d e   and  e x p o s e d   t o  

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

E a c h   b e d  w a s   m a i n t a i n e d   so  as  to   p r e v e n t   any  i n t e r a c t i o n   w i t h  

t e s t   c o m p o u n d s   in   d i f f e r e n t   s e e d   b e d s .   E a c h  s e e d   bed   w a s  

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

u n i f o r m l y   t h r o u g h o u t   t h e   s u r f a c e   of   t h e   b e d .   The  c o m p o -  
s i t i o n s   w e r e   a p p l i e d   to  t h e   s e e d   b e d s   so  t h a t   d i f f e r e n t   s e e d  

b e d s   of  a  g i v e n   p l a n t   s p e c i e   w e r e   t r e a t e d   w i t h   one  of   e ach   o f  

t h e   t e s t   c o m p o u n d s .   A n o t h e r   s e e d   bed   was  t r e a t e d   o n l y   w i t h  

w a t e r   to   s e r v e   as  a  c o n t r o l .   A f t e r   t r e a t m e n t ,   t h e   s e e d   b e d s  

w e r e   m a i n t a i n e d   f o r   two  w e e k s   u n d e r   g r e e n h o u s e   c o n d i t i o n s  

c o n d u c i v e   f o r   g o o d   p l a n t   g r o w t h   and  w a t e r e d   as  n e c e s s a r y .  

The  s p e c i f i c   p l a n t   s p e c i e ,   t e s t   c o m p o u n d   and  d o s a g e   and  t h e  

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

t a b l e   b e l o w .   C o n t r o l   r e f e r s   to  t h e   r e d u c t i o n   in   g r o w t h  

c o m p a r e d   to   t h e   o b s e r v e d   r e s u l t s   of   t h e   same  s p e c i e .  
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To  i l l u s t r a t e   t h e   p h y t o t o x i c   p r o p e r t i e s   of  the  

v a r i o u s   a c t i v e   i n g r e d i e n t s   of   t h e   p r e s e n t   i n v e n t i o n   in  p o s t  
e m e r g e n t   a p p l i c a t i o n ,  a   g r o u p   of   c o n t r o l l e d   g r e e n h o u s e  

e x p e r i m e n t s   i s   d e s c r i b e d   b e l o w .  

V a r i o u s   s p e c i e s   o f   p l a n t s   w e r e   p l a n t e d   in  b e d s   o f  

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

e m e r g e d   and  g r o w n   to  a  h e i g h t  o f   a b o u t   2-6  i n c h e s   (5-15cm ) 

a  p o r t i o n   o f  t h e   p l a n t s   w e r e   s p r a y e d   w i t h   an  a q u e o u s   m i x t u r e  

m a d e  b y   m i x i n g   a  s e l e c t e d   a c t i v e   i n g r e d i e n t   and  e m u l s i f i e r  

o r  d i s p e r s a n t   w i t h   a b o u t   1 : 1   w a t e r - a c e t o n e ,   e m p l o y i n g  

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

a p p l i c a t i o n   r a t e s   of   4000  p a r t s   p e r   m i l l i o n   (ppm)  or  a b o u t  

10  p o u n d s   p e r   a c r e   ( 1 1 . 2   k g / h e c t a r e )   and   in   some  c a s e s  s o  

  O t h e r   p o r t i o n s   of   t h e   p l a n t s   w e r e   l e f t  

t o  s e r v e  as  c o n t r o l s .  

A f t e r   2  w e e k s ,   t h e   e f f e c t   of   t h e   r e s p e c t i v e  

i n g r e d i e n t s   u s e d   on  r e s p e c t i v e   g r o u p s   of   p l a n t s   was  e v a l u a t e d  

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

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

and   a m i n e   s a l t s   o f   p r o p a n c i c   a c i d s   p r e p a r e d   in   a q u e o u s  
s o l u t i o n   as  d e s c r i b e d   h e r e i n a b o v e   and  b r o u g h t   i n i t i a l l y   to  a  
d i l u t i o n   of   4000  ppm  w e r e   a p p l i e d   to   g r o w i n g   p l a n t s   u n d e r  

g r e e n h o u s e   c o n d i t i o n s .  

V a r i o u s   s p e c i e s   of  p l a n t s   were   p l a n t e d   in   p o t s   c o n -  

t a i n i n g  g o o d   a g r i c u l t u r a l   s o i l   in  a  g r e e n h o u s e .   A f t e r   t h e  

p l a n t s   had   e m e r g e d   and  g r o w n   to  a  h e i g h t   of   a b o u t  2 - 6   i n c h e s  

( 5 - 1 5   c m . ) ,   some  of   t h e   p l a n t s   we re   s p r a y e d ,   r e s p e c t i v e l y ,  

w i t h   a  r e s p e c t i v e   one  of   t h e   s a i d   a q u e o u s   s o l u t i o n s   t h e n  

d i l u t e d   and  s p r a y e d   on  o t h e r   r e s p e c t i v e   s e l e c t e d   p l a n t s   a t  

l o w e r   r a t e s ,   e a c h   s p e c i e s   of   p l a n t   n o t   b e i n g   run   a t   a l l  

r a t e s .   O t h e r   p l a n t s   w e r e   l e f t   u n t r e a t e d   to   s e r v e   as  c o n t r o l s .  

S t i l l   o t h e r   p l a n t s ,   p l a n t s   of  B e r m u d a   g r a s s ,   b l u e   g r a s s ,  
J o h n s c n   g r a s s   and  c h e a t   g r a s s ,   were   a l l o w e d   to  c r o w   to  6 - 8  

i n c h e s   ( 1 5 - 2 0   cm. )   t h e n   f o u r   t i m e s   c u t   b a c k   to   2  i n c h e s  

(5  cm. )  and  a l l o w e d   to  r e g r o w ,   a l l   o v e r   a b o u t   a  6 -7   w e e k  

p e r i o d   p r o v i d i n g   e s t a b l i s h e d   p l a n t s .  

A f t e r   a b o u t   two  w e e k s ,   t h e   e f f e c t   of   t h e   r e s p e c t i v e  

t e s t   i n g r e d i e n t s   u s e d   on  v a r i o u s   r e s p e c t i v e   p l a n t s   w a s  

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

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

of  2 - [ 4 - ( 5 - t r i f l u o r o m e t h y l - 3 - c h l o r o - 2 - p y r i d y l o x y ) p h e h o x y ] -  

p r o p a n o i c   a c i d   a p p l i e d   (a)  a t  a   r a t e   of  4000  ppm  g a v e   c o m p l e t e  

c o n t r o l   o f   B e r m u d a   g r a s s ,   v o r g h u m   and  b a r n y a r d   g r a s s   w h i l e  

s h o w i n g   l i t t l e   o r  n o   c o n t r o l   o f   c o t t o n s   (b)  a t   a  r a t e   o f  

2000  ppm  gave   s u b s t a n t i a l   to  c o m p l e t e   c o n t r o l   of  b l u e g r a s s  

and  r i c e   w h i l e   s h o w i n g   no  e f f e c t   on  s o y b e a n s ;   (c)  at  a   r a t e  

of   1000  ppm  gave   c o m p l e t e   c o n t r o l   of  J o h n s o n   g r a s s  ,   c r a b g r a s s  

and   y e l l o w   f o x t a i l ;   and  (d)  a t   a  r a t e   of  500  ppm  e x h i b i t e d  

c o m p l e t e   c o n t r o l   of   c h e a t   g r a s s ,   c o r n ,   w h e a t   and  w i l d   o a t s .  



In  a d d i t i o n ,   t h e   e t h a n o l a m i n e   and  s o d i u m   s a  

2 - [ 4 - ( 5 - t r i f l u o r o m e t h y l - 2 - p y r i d y l o x y ) p h e n o x y ] p r o r  

a p p l i e d   (a)  a t   a  r a t e   of  4000  ppm  gave   c o m p l e t e  
B e r m u d a   g r a s s ,   s o r g h u m   and  b a r n y a r d   g r a s s   w h i l e   s h o w i r  

a d v e r s e   e f f e c t s   on  c o t t o n ;   (b)  a t   a  r a t e   of  2000  ppm  g e r e  
70%  c o n t r o l   o f   b l u e g r a s s   and  c o m p l e t e   c o n t r o l  o f   r i c e  

h a v i n g   no  a d v e r s e   e f f e c t s   on  s o y b e a n s ;   (c)  a t  a   r a c e   o r  
1000  ppm  s h o w e d   c o m p l e t e   c o n t r o l   of   J o h n s o n   g r a s s   a n d  

g r a s s   and  f a i r   to   e x c e l l e n t   c o n t r o l   of   y e l l o w   f o r c a  

(d)  a t   a  r a t e   of  500  ppm  g a v e   c o m p l e t e   c o n t r o l   o r  

c o r n ,   w h e a t   and  w i l d   o a t s .  

F u r t h e r ,   t h e   e t h y l a m i n e   s a l t   of  2 - [ 4 - ( 5 -  

t r i f l u o r o m e t h y l - 2 - p y r i d y l o x y )  p h e n o x y ]  p r o p a n o i c   a c i d   a n d  t h e  

ammonium  s a l t   of   2-  [4-  ( 3 , 5 - b i s   ( t r i f l u o r o m e t h y l )   - 2 - p y r i d ) -  

p h e n o x y ] p r o p a n o i c   a c i d   gave   n e a r l y   as  good  c o n t r o l   o f  

same  p l a n t s   a t   t h e   r a t e s   r e c i t e d   a b o v e   as  d e s c r i b e e d  f o r  

s a l t s   r a t e d   in  t h e   p r e c e d i n g   p a r a g r a p h s .  

The  same  s a l t s   a p p l i e d   in   p r e e m e r q  

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

t h e   r a n g e   of   a b o u t   10  to   a b o u t   1 . 2 5   p o u n d s   p e r  
1 .4   k g . / h e c t a r e )   in   a  m a n n e r   s i m i l a r   to  t h a t  

E x a m p l e   16  s h o w e d   s u b s t a n t i a l l y   c o m p l e t e   to   c o m p l e  
of   c r a b g r a s s ,   y e l l o w   f o x t a i l ,   b a r n y a r d   g r a s s ,  

w h e a t   and  no  c o n t r o l   o f   c o t t o n   v e l v e t   l e a f   o r  

g l o r y   a t   t h e   h i g h e r   r a t e s   and   t h e   same  or   s u b s t a n t  

same  e x c e l l e n t  c o n t r o l   a t   t h e   l o w e r   r a t e s .  

E x a m p l e   1 9  

In  p r e e m e r g e n t   o p e r a t i o n s   c a r r i e r  

s i m i l a r   to  t h a t   d e s c r i b e d   in  E x a m p l e   1 5 ,  

a c r e   ( 1 1 . 2   k g . / h e c t a r e )   of   a c t i v e   i n g r e d i e n t  

- 2 -  [ 4 -  ( 3 , 5 - b i s  ( t r i f l u o r o m e t h y l )  - 2 - p y r i d y l o x y  

p r o p a n a m i d e   gave   50  p e r c e n t   c o n t r o l   of  c r a b  



c o n t r o l   of  w i l d   o a t s ,   f o x t a i l ,   b a r n y a r d   g r a s s   c o t t o n ,  

p i g w e e d ,   a n n u a l   m o r n i n g   g l o r y  o r  v e l v e r   l e a f ,   w h i l e  pigweed, annual m o r n i n g   glory or  v e l v e r  l e a f ,   w h i l e  

- d i m e t h y l - 2 - [ 4 -  ( 5 - t r i f l u o r o m e t h y l - 2 - p y c i d y l o x y ) p h e n o x y ] -  

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

b a r n y a r d   g r a s s   and   c r a b g r a s s .  

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

m a n n e r   as  t h a t   d e s c r i b e d   i n   E x a m p l e   17 ,   a p p l y i n g   a c t i v e  

i n g r e d i e n t   a t   t h e   r a t e   o f   6000  ppm,  t h e   a b o v e   d e s c r i b e d  

- d i - n - b u t y l  p r o p a n a m i d e   s h o w e d  8 0   p e r c e n t   c o n t r o l  o f  

a n d  6 0   p e r c e n t   c o n t r o l   of   v e l v e t   l e a f   b u t   no  c o n t r o l   o f   al l  

o a t s   f o r t a i l ,   b a r n y a r d   g r a s s ,   c r a b g r a s s   o r   a n n u a l   m o r n i n g .  b a r n y a r d   g r a s s ,  crabg r a s s  o r  annual m o r n i n g  

g l o r y ,   w h i l e   t h e   a b o v e   i d e n t i f i e d   N , N - d i m e t h y l   p r o p a n a m i d e  

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

g r a s s   and   c r a b g r a s s .  



1.  A  t r i f l u o r o m e t h y l p y r i d y l   ( o x y / t h i o ) p h o n o x  

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

w h e r e i n   T  i s   o x y g e n   o r .  s u l f u r ;  

X  i s   C l ,   Br ,   or   C F 3 ;  
Y  i s   H,  C1;  Br ,   or  C F 3 ,  p r o v i d e d   a t   l e a s t   o n e  

X  a n d  Y   i s   C F 3 ;  

Z  i s  -CN,  - C H 2  O R 3  

M  is   N H R 1 R 1 R 1 ,   Na,  K ,  Mg ,   or  C a ;  

R  i s   H,  Cl_8   a l k y l ,   b e n z y l ,   c h l o r o b e n z y l ,   o r  

C3-6  a l k o x y a l k y l ;  

R1  i s   H,  C1-4  a l k y l ,   or   C2_3  h y d r o x y a l k y 1  

R2  i s   R1  or   - O C H 3 ;  

R3  i s   H  or  C1-4  a l k y l ;  

R4  i s   C1-7  a l k y l ;   a n d  

R5  i s   C l - 4   a l k y l .  
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