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(§«)  Tetrahydro-s-triazine  thiones,  process  for  their  preparation  and  aearkldel  compositions  containing  them. 

Tetrahydro-s-triazine  thiones,  process  for  their  prepara- 
tion  and  acaricidal  compositions  containing  them. 
Compounds  of  formula: 

wherein  R  is  alkyl,  cycloalkyl,  adamantyl,  lower  alkenyl,  or  a 
lower-alkynyl  or  a  substituted-lower  alkyl  wherein  the  sub- 
stituent  is  hydroxy,  lower  alkoxy,  lower  alkanoyloxy,  car- 
bamoyloxy,  N-lower  alkyl-carbamoyloxy,  N- 
cycloalkyl-carbamoyloxy,  N-aryl-carbamoyloxy,  thiocar- 
bamoyloxy,  N-lower  alkyl-thiocarbamoyloxy, 
N-cycloalkylthiocarbamoyloxy,  N-aryl-thiocarbamoyloxy, 
aryl-sulphonyloxy,  mono-  or  di-lower  alkyl-amino  or  aryl; 

R1  is  lower  alkyl  or  hydroxy-methyl; 
and  X  is  hydrogen  or  lower  alkyl; 

and  acid  addition  salts  thereof. 
A  process  for  their  preparation  and  acaricidal  composi- 

tions. 



This  i n v e n t i o n   r e l a t e s   to  a  s e r i e s   of  t e t r a h y d r o - s - t r i a z i n e  

th iones   having  u s e f u l   p e s t i c i d a l   p r o p e r t i e s .   In  p a r t i c u l a r ,   t h e  

compounds  are  e f f e c t i v e   in  d e s t r o y i n g   one  or  more  s t ages   in  the  l i f e  

cyc le   of  t i c k s   which  tend  to  i n f e s t   the  skins   of  animals   such  a s  

sheep  and  c a t t l e ,   and  are  t h e r e f o r e   e s p e c i a l l y   u se fu l   as  e c t o p a r a -  

s i t i c i d a l   agen t s   for  t r e a t i n g   such  animals .   They  a lso   have  i n s e c t i c i d a l  

p r o p e r t i e s ,   p a r t i c u l a r l y   a g a i n s t   p l an t   i n s e c t s   such  as  pea  a p h i d s .  

All  s t ages   in  the  l i f e   cycle   of  the  t i c k s   tend  to  damage  t h e  

skins   of  a f f l i c t e d   an imals   and  t he reby   spoi l   the  s t a t e   of  the  s k i n s ,  

with  the  consequence ,   for  example,  t ha t   c a t t l e   hides  and  sheep  s k i n s  

in tended   for  the  m a n u f a c t u r e   of  l e a t h e r   and  sheep  skin,  r e s p e c t i v e l y ,  

are  reduced  in  q u a l i t y .   Fur the rmore ,   the  t i c k s   may  f a c i l i t a t e   t h e  

t r a n s m i s s i o n   of  d i s e a s e   to  the  a f f l i c t e d   animal ,   and  the  gene ra l   s t a t e  

of  h e a l t h   and  the  q u a l i t y   of  f l e s h   of  the  animal  may  be  d e t r i m e n t a l l y  

a f f e c t e d .  

The  p r e s e n t   i n v e n t i o n   t h e r e f o r e   p rov ides   novel  t e t r a h y d r o -  

s - t r i a z i n - 2 [ 1 H ] - [ t h i o n e s   of  the  gene ra l   f o r m u l a : -  

wherein  R  is  an  a l k y l ,   c y c l o a l k y l ,   adamantyl ,   lower  a lkeny l   or  l ower  

a lkynyl   group  or  a  s u b s t i t u t e d - l o w e r   a lkyl   group  wherein  the  s u b s t i t u e n t  

is  a  hydroxy,  a lkoxy,   lower  a l k a n o y l o x y ,   carbamoyloxy,   N-lower  a l k y l -  

carbamoyloxy,   N - c y c l o a l k y l - c a r b a m o y l o x y ,   N-a ry lca rbamoyloxy ,   t h i o -  

carbamoyloxy,   N-lower  a l k y l - t h i o c a r b a m o y l o x y ,   N - c y c l o a l k y l - t h i o c a r -  

bamoyloxy,  N - a r y l - t h i o c a r b a m o y l o x y ,   a r y l - s u l p h o n y l o x y ,   mono  or  d i -  

lower  a lky l amino   or  an  a ry l   g r o u p ;  



R  is  a  lower  a lkyl   or  hydroxy-   methyl  group;  and  X  is  a  h y d r o g e n  

atom  or  a  lower  a l ky l   g r o u p ;  

and  acid  a d d i t i o n   s a l t s   t h e r e o f .  

In  t h i s   s p e c i f i c a t i o n   the  term  "lower"  a p p l i e d   to  a  s u b -  

s t i t u e n t   group  means  t h a t   i t   c o n t a i n s   up  to  six  carbon  atoms:  g r o u p s  

c o n t a i n i n g   t h r e e   or  more  carbon   atoms  may  be  s t r a i g h t   or  b r a n c h e d  

cha in .   When  R  is  an  a l k y l   group,  i t   may  c o n t a i n   up  to  twelve   c a r b o n  

atoms.  Halogen  means  f l u o r i n e ,   c h l o r i n e ,   bromine  or  i o d i n e .   A r y l  

means  a  phenyl  group  which  may  o p t i o n a l l y   be  s u b s t i t u t e d   with  one  o r  

more  ha logen   atoms  or  lower  a l k y l ,   lower  a lkoxy,   t r i f l u o r o m e t h y l ,  

cyano  or  hydroxy  g r o u p s .  

One  p r e f e r r e d   group  of  compounds  a cco rd ing   to  the  i n v e n t i o n  

compr i se s   compounds  of  the  formula   (I)  wherein  X  is  a  lower  a l k y l  

group,  p a r t i c u l a r l y   a  methyl   group  at  the  4-  p o s i t i o n .   Also  p r e f e r r e d  

are  compounds  of  the  formula   (I)  wherein   R  is  a  lower  a lky l   g r o u p ,  

p a r t i c u l a r l y   a  methyl  group  and  R  is  a  lower  a l ky l   group,  p a r t i c u l a r l y  

a  methyl ,   i s o p r o p y l   or  t - b u t y l   group,  or  a  cyc lohexy l   or  h y d r o x y e t h y l  

group.   P a r t i c u l a r l y   p r e f e r r e d   i n d i v i d u a l   compounds  of  the  i n v e n t i o n  

i nc lude :   1 - ( 2 , 4 - d i m e t h y l p h e n y l ) - 3 ,  5 - d i m e t h y l - t e t r a h y d r o - s - t r i a z i n - 2  

[ 1 H ] - t h i o n e ;   1 - ( 2 , 4 - d i m e t h y l p h e n y l ) - 3 - m e t h y l - 5 - i s o p r o p y l - t e t r a h y d r o -  

s - t r i a z i n e - 2 [ 1 H ] - t h i o n e   and  1 - ( 2 , 4 - d i m e t h y l p h e n y l ) - 3 - m e t h y l - 5 - t -  

b u t y l - t e t r a h y d r o - s - t r i a z i n e - 2 [ 1 H ]  - t h i o n e .  

Compounds  of  the   f o r m u l a : -  

wherein  R1  is  a l k y l ;   R  is  a l k y l ,   c y c l o a l k y l ,   a l k e n y l ,   a l kyny l   o r  

h y d r o x y a l k y l ;   X  is  hydrogen  or  halogen;   Y  is  hydrogen,   ha logen  or  a l k y l ;  

and n  is  1  or  2; 



are  d i s c l o s e d   in  United  S t a t e s   Pa ten t   Nos.  3505057  and  3505323  a s  

h e r b i c i d a l   compounds,  but  t he re   is  no  d i s c l o s u r e   t h e r e i n   of  compounds 

of  the  formula  (I)  above  in  which  t he re   is  a  methyl  group  at  the  2 -  

p o s i t i o n   of  the  phenyl  group,  nor  is  t he re   any  d i s c l o s u r e   t h e r e i n  

t h a t   compounds  of  the  formula  (IA)  have  a c a r i c i d a l   or  i n s e c t i c i d a l  

p r o p e r t i e s .  

The  compounds  of  the  formula  (I)  where  R1  is  lower  a lky l   may  be  

p repa red   from  a  s u b s t i t u t e d   t h i o u r e a   of  the  formula  (II)  and  an  amine  RNH2  i  

the  p r e s e n c e   of  fo rmaldehyde   a cco rd ing   to  the  f o l l o w i n g   e q u a t i o n : -  

where  R  and  X  are  as  p r e v i o u s l y   d e f i n e d   and  R   is  lower  a l k y l .  

The  r e a c t i o n   is  g e n e r a l l y   performed  in  the  p r e sence   of  a n  

aqueous  o rgan i c   s o l v e n t ,   e .g .   aqueous  dioxan,   aqueous  propanol   o r  

aqueous  e t h y l e n e   g lyco l   and  may  c o n v e n i e n t l y   be  c a r r i e d   out  by  a d d i n g  

the  amine  to  excess   aqueous  formaldehyde  s o l u t i o n   and  then  a d d i n g  

the  t h i o u r e a ,   p r e f e r a b l y   as  a  s o l u t i o n   in  an  o rgan ic   so lven t   e . g .  

d ioxan .   The  r e a c t i o n   may  be  performed  at  a  t e m p e r a t u r e   between  room 

t e m p e r a t u r e   and  the  r e f l u x   t e m p e r a t u r e   of  the  s o l v e n t   and  may  t a k e  

from  s e v e r a l   hours  to  s e v e r a l   days  to  comple te   depending  on  the  n a t u r e  

of  the  r e a c t a n t s   and  the  t e m p e r a t u r e   employed.  We  have  found  t h a t  

the  r e a c t i o n   is  p r e f e r a b l y   performed  at  a  t e m p e r a t u r e   of  45-50°C  t o  

avoid  the  d e c o m p o s i t i o n   and  f o r m a t i o n   of  b i - p r o d u c t s   which  somet imes  

occurs   at  h igher   t e m p e r a t u r e s ,   and  g e n e r a l l y   t akes   two  or  t h ree   d a y s  

to  go  s u b s t a n t i a l l y   to  comple t ion   at  t h i s   t e m p e r a t u r e .  



In  o ther   cases ,   for  example,  where  R 2  and  R  are  lower  a lky l   g r o u p s  

(e.g.   methyl  groups)  the  r e a c t i o n   can  with  advan tage   be  p e r f o r m e d  

at  a  h igher   t e m p e r a t u r e   e.g.   by  hea t ing   on  a  steam  bath,   and  in  t h i s  

case  the  r e a c t i o n   is  g e n e r a l l y   comple te   wi th in   1½  to  3  hours.   I n  

some  i n s t a n c e s   the  p roduc t   c r y s t a l l i s e s   on  coo l ing   the  s o l u t i o n  

o t h e r w i s e   the  p roduc t   is  c o n v e n i e n t l y   i s o l a t e d   by  e v a p o r a t i o n   o f  

the  s o l v e n t   or  a l t e r n a t i v e l y   by  adding  a  l a r g e   excess  of  water  t o  

p r e c i p i t a t e   the  p roduc t   which  is  c o l l e c t e d   by  f i l t r a t i o n   or  by  

e x t r a c t i o n   into  an  o rgan i c   s o l v e n t ,   e .g.   d i e t h y l   e the r ,   and  r e m o v a l  

of  the  s o l v e n t .   In  e i t h e r   case  the  crude  p roduc t   may  be  f u r t h e r  

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

l i s a t i o n   or  by  ch roma tog raphy .   Compounds  of  the  formula  ( I )  

wherein  R  is  a  lower  a l k y l   group  s u b s t i t u t e d   with  a  lower  a l k a n o y l o x y  

group  may  also  be  p r epa red   by  a c y l a t i o n   of  the  c o r r e s p o n d i n g   h y d r o x y -  

lower  a l k y l   s u b s t i t u t e d   compound  e.g.   us ing  the  acid   c h l o r i d e .  

Compounds  of  the  formula  (I)  wherein   R  is  a  lower  a lky l   group  s u b -  

s t i t u t e d   with  a  carbamoyloxy,   t h i o c a r b a m o y l o x y   or  N - s u b s t i t u t e d -  

carbamoyloxy  or  t h i o c a r b a m o y l o x y   group  may  s i m i l a r l y   be  p r e p a r e d  

from  the  c o r r e s p o n d i n g   hydroxy- lower   a lky l   s u b s t i t u t e d   compound  u s i n g  

po tass ium  i s o c y a n a t e   or  i s o t h i o c y a n a t e   or  an  a p p r o p r i a t e   lower  a l k y l ,  

c y c l o a l k y l   or  a ry l   i s o c y a n a t e   or  i s o t h i o c y a n a t e   r e s p e c t i v e l y .  

Compounds  of  the  formula   (I)  where in   R  is  a  lower  a l ky l   group  s u b -  

s t i t u t e d   with  an  a r y l - s u l p h o n y l o x y   group  may  a l so   be  p repared   f rom 

the  c o r r e s p o n d i n g   hydroxy- lower   a l k y l   compound  s u l p h o n y l a t i o n ,   e . g .  

using  a  su lphony l   c h l o r i d e .  



Compounds  of  the  formula  (I)  wherein  R1  is  a  h y d r o x y -  

methyl  group  may  be  p repared   from  the  compound  of  the  formula  ( I )  

wherein  R  is  hydrogen,  p repared   as  i n d i c a t e d   above  using  a  t h i o -  

urea  of  the  formula  (II)  wherein  R2  is  hydrogen.   Thus,  r e a c t i o n  

with  fo rmaldehyde   y i e l d s   the  compound  of  formula  (I)  wherein  R  

is  a  hydroxy-methy l   g r o u p .  

The  a c i d - a d d i t i o n   s a l t s   of  the  compounds  of  the  f o r m u l a  

(I)  may  be  made  in  a  c o n v e n t i o n a l   manner,  e.g.   by  mixing  a  s o l u t i o n  

of  the  f r ee   base  in  a  s u i t a b l e   s o l v e n t ,   e.g.   d i e t h y l   e the r ,   with  a  

s o l u t i o n   of  the  a p p r o p r i a t e   ac id ,   e .g .   h y d r o c h l o r i c   ac id ,   in  a  

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

p r e c i p i t a t e .  

The  s t a r t i n g   t h i o u r e a s   of  formula  (II)  are  known  compounds 

or  they  may  be  r e a d i l y   p repared   by  c o n v e n t i o n a l   r e a c t i o n s .   F o r  

example  the  p r e p a r a t i o n   of  the  compound  of  formula  (II)  wherein  R 2 

and  X  are  each  a  methyl  group  is  d e s c r i b e d   in  J.  Chem.  Soc.,  (1929) 

945.  Other  compounds  of  formula  (II)  may  be  p repared   in  a  s i m i l a r  

manner  by  r e a c t i o n   of  an  a p p r o p r i a t e l y   r ing   s u b s t i t u t e d   a n i l i n e  

d e r i v a t i v e   with  an  a l ky l   i s o t h i o c y a n a t e .   If  d e s i r e d ,   the  s t a r t i n g  

t h i o u r e a   need  not  be  i s o l a t e d   but  the  crude  r e a c t i o n   mix tu re   may  b e  

t r e a t e d   d i r e c t l y   with  formaldehyde  and  the  amine  of  formula  R N H 2  

to  give  the  f i n a l   p roduc t   of  formula  (I)  in  a  s i n g l e   s t e p .  

The  amines  of  formula  RNH2  are  a l l   r e a d i l y   a v a i l a b l e  

compounds .  



The  compounds  of  the  formula  (I)  have  a c a r i c i d a l   a c t i v i t y ,  

p a r t i c u l a r l y   a g a i n s t   a l l   s t ages   in  the  l i f e   cyc le ,   i n c l u d i n g   g r a v i d  

female  t i c k s ,   of  the  c a t t l e   t i c k s   Boophi lus   m i c r o p l u s ,   H a e m a p h y s a l i s  

l o n g i c o r n u s ,   R h i p i c e p h a l u s   a p p e n d i c u l a t u s  a n d   Boophi lus   d e c o l o r a t u s .  

In  one  t e s t ,   f i ve   f r e s h l y   c o l l e c t e d ,   f u l l y   e n g o r g e d  

Boophi lus   m ic rop lu s   a d u l t   female  t i c k s   are  used  for  each  a c a r i c i d a l  

compound.  Using  a  m i c r o - p i p e t t e   10  m i c r o - l i t r e s   of  a  s o l u t i o n  

c o n t a i n i n g   10  micro-grams  of  the  a c a r i c i d a l   compound  in  e thano l   o r  

ace tone ,   is  a p p l i e d   to  the  d o r s a l   s u r f a c e   of  each  of  the  t i c k s .   The 

t r e a t e d   t i c k s   are  p laced   in  weighed  1"  x  2"  g l a s s   v i a l s ,   weighed  and  

s t o r e d   at  26°C  and  80%  r e l a t i v e   humid i ty   in  p l a s t i c   boxes  for  two 

weeks.  The  t i c k s   are  then  removed  from  the  v i a l s   and  the  v i a l s  

weighed  to  give  the  weight   of  eggs  l a i d   by  the  t i c k s .   Any  r e d u c t i o n  

in  the  egg  l ay ing   of  the  t r e a t e d   t i c k s   is  c a l c u l a t e d   as  a  p e r c e n t a g e  

of  the  eggs  l a i d   by  u n t r e a t e d   c o n t r o l   t i c k s .  

The  eggs  are  r e t u r n e d   to  the  i n c u b a t o r   for  a  f u r t h e r   3 

weeks  a f t e r   which  time  the  p e r c e n t a g e   of  eggs  ha t ch ing   is  e s t i m a t e d .  

The  p e r c e n t a g e   e f f e c t   is  c a l c u l a t e d   as  the  o v e r a l l   r e d u c t i o n   in  t h e  

a n t i c i p a t e d   r e p r o d u c t i o n   of  the  t i c k s   us ing  the  weight   of  eggs  l a i d  

and  the  p e r c e n t a g e   of  eggs  h a t c h i n g .   The  t e s t   may  be  r e p e a t e d   u s i n g  

sma l l e r   amounts  of  the  a c a r i c i d a l   compound. 

In  a n o t h e r   t e s t ,   us ing  a  p i p e t t e   0.5  ml  of  a  s o l u t i o n  

c o n t a i n i n g   0.5  mg  of  the  a c a r i c i d a l   compound  in  e thanol   or  a c e t o n e  

is  spread  evenly  on  to  a  Whatman  No.  1  f i l t e r   paper   8  cm  x  6.25  cm 

(50  sq.  c.m.)  to  give  a  dosage  of  100  mg/m2.  The  t r e a t e d   paper   i s  

a l lowed  to  dry  at  room  t e m p e r a t u r e ,   fo lded   with  the  t r e a t e d   s u r f a c e  

i n s i d e   and  two  s h o r t   edges  s ea l ed   with  a  c r imping   m a c h i n e .  



The  open  ended  e n v e l o p e  i s   p laced   in  a  1lb  Ki lner   jar  c o n t a i n i n g  

damp  co t ton   wool  in  a  p l a s t i c   pot  and  s t o r ed   in  an  i ncuba to r   at  26°C 

for  24  hours .   20 -   50  Boophi lus   mic rop lus   l a rvae ,   which  had  h a t c h e d  

8  -  1 4   days  p r e v i o u s l y ,   are  p laced   in  the  envelope  using  a  s m a l l  

s p a t u l a .   The  open  end  is  then  crimped  to  form  a  sealed  packe t .   The 

t r e a t e d   paper  c o n t a i n i n g   the  l a rvae   is  r e t u r n e d   to  the  Ki lner   jar   and 

kept  for  a  f u r t h e r   48  hours  in  the  i n c u b a t o r .   20 -  50  l a rvae   a r e  

p laced   s i m i l a r l y   in  an  u n t r e a t e d   paper  envelope  to  act   as  c o n t r o l s .  

At  the  end  of  the  48  hour  t e s t   pe r iod   the  m o r t a l i t y   is  noted  and  

recorded   as  a  p e r c e n t a g e   a f t e r   c o r r e c t i o n   for  any  m o r t a l i t y   among 

the  u n t r e a t e d   c o n t r o l   t i c k s .  

The  t e s t   may  be  r e p e a t e d   us ing  smal l e r   amounts  of  t h e  

a c a r i c i d a l   compound. 

In  a d d i t i o n   to  p e r c e n t a g e   e f f e c t i v e n e s s   f i g u r e s ,   ED50 

r e s u l t s   can  be  o b t a i n e d   from  dose  r e sponse   measurements   using  any  o f  

the  a f o r e - d e s c r i b e d   t e s t s .  

A c t i v i t y   a g a i n s t   Haemaphysal i s   l o n g i c o r n u s   nymphs  may  be  

measured  in  a  s i m i l a r   manner  to  the  above  l a rvae   t e s t .  

The  a c t i v i t y   of  c e r t a i n   of  the  compounds  of  the  Examples  

d e t a i l e d   h e r e i n a f t e r   a g a i n s t   the  t i ck   Boophi lus   mic rop lus   is  s e t  

out  in  the  fo l lowing   T a b l e : -  





Thus  the  i n v e n t i o n   also  p rov ides   an  a c a r i c i d a l   c o m p o s i t i o n  

compr is ing   an  e f f e c t i v e   amount  of  a  compound  of  the  formula  (I)  

t o g e t h e r   with  a  d i l u e n t   or  c a r r i e r .   The  d i l u e n t   or  c a r r i e r   may  be  a 

so l id   or  a  l i q u i d ,   o p t i o n a l l y   t o g e t h e r   with  an  a n t i o x i d a n t ,   d i s p e r s i n g  

agent ,   e m u l s i f y i n g   agent   or  we t t ing   agent .   The  compos i t i ons   of  t h e  

i n v e n t i o n   inc lude   not  only  compos i t i ons   in  a  s u i t a b l e   form  for  a p p l i -  

c a t i o n   but  c o n c e n t r a t e d   pr imary  compos i t i ons   which  may  be  s u p p l i e d  

to  the  user   and  which  r e q u i r e   d i l u t i o n   with  a  s u i t a b l e   q u a n t i t y   o f  

water  or  o the r   d i l u e n t   p r i o r   to  a p p l i c a t i o n .   Typical   c o m p o s i t i o n s  

of  the  i n v e n t i o n   i nc lude ,   for  example,  dus t i ng   powders,  d i s p e r s i b l e  

powders,   s o l u t i o n s ,   d i s p e r s i o n s ,   emuls ions   and  e m u l s i f i a b l e  

c o n c e n t r a t e s .  

A  dus t   may  be  made  by  mixing  the  a p p r o p r i a t e   amount  of  t h e  

f i n e l y   d iv ided   a c t i v e   compound  with  a  s o l i d   p u l v e r u l e n t   d i l u e n t   o r  

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

e a r t h ,   walnut   s h e l l   f l o u r ,   s i l i c a   gel ,   hydra ted   alumina,   or  c a l c i u m  

s i l i c a t e .   As  an  a l t e r n a t i v e   method  of  p r e p a r a t i o n ,   the  d i l u e n t   o r  

c a r r i e r   is  mixed  with  a  s o l u t i o n   of  the  a c t i v e   compound  in  a   v o l a t i l e  

o rgan ic   s o l v e n t   such  as  t o l u e n e ,   the  s o l v e n t   being  s u b s e q u e n t l y  

removed  by  e v a p o r a t i o n .   T y p i c a l l y ,   the  a c t i v e   compound  wi l l   b e  

p r e s e n t   in  the  dust   in  an  amount  of  from  0.25  to  about  4%  by  w e i g h t .  

D i s p e r s i b l e   powders  of  s p e c i a l   value  for  spray  a p p l i c a t i o n s  

may  be  made  by  adding  a  s u i t a b l e   d i s p e r s i n g   agent   to  the  a c t i v e  

compound,  or  to  a  dus t   c o n t a i n i n g   the  a c t i v e   compound,  so  t h a t   a  

s t a b l e   aqueous  d i s p e r s i o n   of  the  a c t i v e   compound  is  formed  on  m i x i n g  

the  powder  with  water .   The  d i s p e r s i b l e   powders  p r e f e r a b l y   c o n t a i n  

from  about  25  to  75%  by  weight   of  the  a c t i v e   compound. 



E m u l s i f i a b l e   c o n c e n t r a t e s   comprise  a  s o l u t i o n   of  t h e  

a c t i v e   compound  in  a  s u b s t a n t i a l l y   w a t e r - i m m i s c i b l e   n o n - t o x i c  

o rgan ic   s o l v e n t   c o n t a i n i n g   an  e m u l s i f y i n g   agent .   S u i t a b l e   s o l v e n t s  

i n c l u d e ,   for  example,  t o l u e n e ,   xy lene ,   pe t ro leum  o i l ,   and  a l k y l a t e d  

n a p h t h a l e n e s .   P r e f e r a b l y ,   the  c o n c e n t r a t e   wi l l   c o n t a i n   5-75  gms. 

of  the  a c t i v e   compound  per  100  ml.  of  s o l u t i o n .   The  c o n c e n t r a t e s  

may  be  d i l u t e d   with  water   p r i o r   to  use  to  give  a  t y p i c a l   c o n c e n t r a t i o n  

of  the  a c t i v e   compound  in  the  aqueous  medium  of  from  e .g .   a b o u t  

0.01  to  about   0.1%  w/v  (g/100  ml),  or  a p p r o x i m a t e l y   100  to  1000  p . p . m .  

The  v o l a t i l e   s o l v e n t s ,   e .g .   t o l u e n e   and  xy lene ,   e v a p o r a t e   a f t e r  

sp ray ing   to  leave   a  d e p o s i t   of  the  a c t i v e   i n g r e d i e n t .   The  made  up  

spray  or  dip  w i l l   g e n e r a l l y   be  an  e m u l s i o n .  

The  c o m p o s i t i o n s   of  the  i n v e n t i o n   may  be  a p p l i e d   to  g r o u n d ,  

such  as  t h a t   around  d a i r i e s ,   in  o rder   to  combat  e .g .   c a t t l e   t i c k s ,  

t h e r e o n .   However,  i t   is  p r e f e r r e d   to  t r e a t   an imals   by  sp ray ing   them 

or  p a s s i n g   them  th rough  animal  d i p s .  

Thus  the  p r e s e n t   i n v e n t i o n   a l s o  p r o v i d e s   a  method  f o r  

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

c a t t l e   t i c k s ,   which  compr i ses   t r e a t i n g   the  animal  e x t e r n a l l y   with  a n  

a c a r i c i d a l   amount  of  a  compound  of  the  formula  (I)  or  a c a r i c i d a l  

c o m p o s i t i o n   as  d e f i n e d   a b o v e .  

The  c o m p o s i t i o n s   of  the  i n v e n t i o n   may  a l so   c o n t a i n   a  

p e s t i c i d e ,   f u n g i c i d e ,   a d d i t i o n a l   a c a r i c i d e ,   or  the  l i k e .  

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



EXAMPLE  1 

t - B u t y l a m i n e   (0.88  g,  12  mmole)  was  added  dropwise  w i t h  

s t i r r i n g   to  a  cooled  37%  s o l u t i o n   of  aqueous  formaldehyde  (20  m l ) .  

After   15  minutes   a  warm  s o l u t i o n   of  N - 2 , 4 - d i m e t h y l p h e n y l   N ' - m e t h y l  

t h i o u r e a   (1.94  g,  10  mmole)  in  dioxan  (5  ml)  was  added  and  t h e  

mixture   was  warmed  at  45  to  50°C  for  48  hours .   The  so lven t   was 

removed  by  e v a p o r a t i o n   under  reduced  p r e s s u r e   to  y i e ld   an  o i l   which  

was  washed  with  water  and  then  e x t r a c t e d   with  methylene  c h l o r i d e  

(2  x  50  ml).  The  e x t r a c t s   were  combined,  d r i ed   over MgSO4  and  

e v a p o r a t e d .   The  r e s i d u e   was  taken  up  in  d i e t h y l   e ther   (20  ml)  and  

cooled  to  y i e l d   a  c r y s t a l l i n e   p r e c i p i t a t e   which  was  c o l l e c t e d   by  

f i l t r a t i o n ,   washed  with  a  l i t t l e   cold  hexane  and  d r i ed   under  vacuum 

to  g i v e  S - t - b u t y l - 1 -  ( 2 , 4 - d i m e t h y l p h e n y l ) -   3 - m e t h y l - t e t r a h y d r o - s - t r i a z i n -  

2 [ 1 H ] - t h i o n e   as  a  white   c r y s t a l l i n e   s o l i d   (1.35  g,  46%),  m.p.  111-  

112°C.  Found:  C,  66.4,   H,  9 .0,   N,  14.6%.  C16H25N3S  r e q u i r e s :  

C,  66.0,  H,  8 .6 ,   N,  14.4%.  m/e  found  291,  r e q u i r e d   291.  

EXAMPLE  2 

A  s o l u t i o n   of  2 , 4 - x y l i d i n e   (121  g,  90%  p u r i t y )   in  e t h y l e n e  

g lycol   (195  ml)  was  added  o v e r . f i v e   minutes   to  a  mixture   of  m e t h y l -  

i s o t h i o c y a n a t e   (73  g)  in  e t h y l e n e   g lyco l   (195  ml)  and  the  m i x t u r e  

w a s  s t i r r e d   and  hea ted   on  a  steam  bath  f o r  ½  hour.   Aqueous 

formaldehyde  s o l u t i o n   (330  ml  of  37%)  was  then  added  over  f i v e  

minutes   fo l lowed   by  aqueous  methylamine  s o l u t i o n   (230  ml  of  25% 

weight /vo lume)   and  the  r e a c t i o n   mix tu re   was  again  s t i r r e d   and  h e a t e d  

on  the  steam  bath  for  a  f u r t h e r   1½  h o u r s .  



The  r e s u l t i n g   c l e a r   s o l u t i o n   was  a l lowed  to  cool  to  room  t e m p e r a t u r e  

with  s t i r r i n g ,   the  r e s u l t i n g   c r y s t a l l i n e   p r e c i p i t a t e   was  c o l l e c t e d  

by  f i l t r a t i o n ,   washed  with  water   and  d r i e d .   R e c r y s t a l l i s a t i o n   f rom 

c h l o r o f o r m / h e x a n e   gave  1 - ( 2 , 4 - d i m e t h y l p h e n y l ) - 3 , 5 - d i m e t h y l - t e t r a h y d r o -  

s - t r i a z i n - 2 [ 1 H ] - t h i o n e   (200  g,  87%  y i e l d ) ,   m.p.  107-108°C.  

Found:  C,  62.7,   H,  7.7,  N,  17.0.  C13H19N3S  r e q u i r e s   C  6 2 . 3 ,  

H,  7.6,  N,  16.9%.  m/e  found  249,  r e q u i r e d   249 .  

EXAMPLES  3  -   20  

The  f o l l o w i n g   t e t r a h y d r o - s - t r i a z f n - 2 [ 1 H ] - t h i o n e s   w e r e  

p r e p a r e d   by  the  g e n e r a l   method  of  Example  1  s t a r t i n g   with  t h e  

a p p r o p r i a t e   t h i o u r e a   and  a m i n e .  









EXAMPLE  21 

Formaldehyde  (4.86  g,  37%  s o l u t i o n ,   30  mmole)  was  added  

to  a  s o l u t i o n   of  2 , 4 - d i m e t h y l - p h e n y l   t h i o u r e a   (4.5  g,  24  mmole) 

in  d ime thy l fo rmamide   (40  ml)  and  the  s o l u t i o n   was  s t i r r e d   for  15 

minutes   at  room  t e m p e r a t u r e .   Methylamine  (3.72  g,  30  mmole)  was 

added  d ropwise   with  s t i r r i n g   and  the  m i x t u r e   was  heated  under  r e f l u x  

at  100°C  for  4  hours .   The  s o l u t i o n   was  cooled  and  the  s o l v e n t  

removed  under  vacuum  to  y i e ld   an  o i l .   This  was  d i l u t e d   with  d i e t h y l -  

e ther   and  r e f r i g e r a t e d   to  y i e l d   1 - ( 2 , 4 - d i m e t h y l p h e n y l ) - 5 - m e t h y l -  

t e t r a h y d r o - s - t r i a z i n - 2 [ 1 H ] - t h i o n e   as  a  white   c r y s t a l l i n e   so l i d   w h i c h  

was  c o l l e c t e d ,   washed  with  a  l i t t l e   cold  d i e t h y l   e ther   and  d r i e d  

(4.5  g,  77%),  m.p.  140 -   143°C.  

The  p r o d u c t   (1.18  g,  5  mmole)  was  d i s s o l v e d   in  d i o x a n  

(5  ml)  with  warming,  the  s o l u t i o n   cooled   to  room  t e m p e r a t u r e   a n d  

fo rmaldehyde   (0.41  g,  37%  s o l u t i o n ,   5  mmole)  added.  The  s o l u t i o n   was 

kept  at  45°C  for  6  weeks.  The  s o l v e n t   was  then  removed  under  vacuum 

and  the  p r o d u c t   was  washed  with  water ,   d i s s o l v e d   in  d i c h l o r o m e t h a n e ,  

d r i ed   over  MgSO4  and  the  s o l v e n t   evapo ra t ed   to  y i e ld   a  c l e a r   o i l   w h i c h  

s o l i d i f i e d   on  s t i r r i n g   with  d i e t h y l   e ther   (50  ml) .  The  p roduc t   was 

r e c r y s t a l l i s e d   from  a  m i x t u r e   of  hexane  and  d i c h l o r o m e t h a n e   t o  

y i e l d   1 - ( 2 , 4 - d i m e t h y l p h e n y l ) - 3 - h y d r o x y m e t h y l - 5 - m e t h y l - t e t r a h y d r o -  

s - t r i a z i n - 2 [ 1 H ) - t h i o n e   as  a  white   c r y s t a l l i n e   so l id   (0.40  g,  30%), 

m.p.  121 -   122°C. 

A n a l y s i s  % : -  

Found:  C,  58.5;  H,  7.1;  N ,  1 5 . 6 5  

C13H19N3OS requiress   C,  58.9;  H,  7.2;  N,  15.85%. 



EXAMPLE  22 

Acetyl   c h l o r i d e   (0.168  g,  1.5  mmole)  was  added  d r o p w i s e  

with  s t i r r i n g   to  a  cooled  s o l u t i o n   of  1 - ( 2 , 4 - d i m e t h y l p h e n y l ) - 5 - ( 2 -  

h y d r o x y e t h y l ) - 3 - m e t h y l - t e t r a h y d r o - s - t r i a z i n - 2  [1H] - th ione   (0.60  g ,  

1  mmole)  i n  d r y   t o l u e n e   (45 ml)  c o n t a i n i n g   t r i e t h y l a m i n e   (0.3  g,  3 

mmole).  After   10  minutes   the  s o l u t i o n   was  a l lowed  to  warm  to  room 

t e m p e r a t u r e   and  s t i r r i n g   was  con t inued   for  a  f u r t h e r   3  hours .   The 

s o l u t i o n   was  f i l t e r e d   and  the  so lven t   removed  under  vacuum.  T h e  

p roduc t   was  chromatographed   on  a  column  of  s i l i c a   e l u t i n g   with  d i -  

ch lo romethane   c o n t a i n i n g   2%  methanol  to  y i e ld   an  o i l .   T r i t u r a t i o n  w i t h  

d i e t h y l   e ther   gave  5 - ( 2 - a c e t o x y e t h y l ) - 1 - ( 2 , 4 - d  i m e t h y l p h e n y l ) - 3 - m e t h y l -  

t e t r a h y d r o - s - t r i a z i n - 2 [ 1 H - t h i o n e . ( 0 . 2 4   g,  35%),  m.p.  8 0 - 8 3 ° C .  

A n a l y s i s  % : -  

Found:  C,  59.7;  H,  7.3;  N,  1 2 . 9 5  

C16H23N3C2S  r e q u i r e s :   C,  59.8;  H ,  7 . 2 ;  N ,   13.1%. 

EXAMPLE  23 

The  method  of  Example  22  was  fol lowed  using  p i v a l o y l  

c h l o r i d e   to  give  1 - ( 2 , 4 - d i m e t h y l p h e n y l ) - 3 - m e t h y l - 5 - ( 2 - p i v a l o y l o x y  

e t h y l ) - t e t r a h y d r o - s - t r i a z i n - 2 [ 1 H ] - t h i o n e  as  an  o i l .  

Ana ly s i s   %:-  

Found:  C,  62.35;  H;  8.1;  N,  1 0 . 9  

C19H29N3O2S  r e q u i r e s :   C,  62.8;  H,  8.0;  N,  11.6% 



EXAMPLE  24 

P h e n y l i s o c y a n a t e   (0.62  g,  5.2  mmole)  was  added  to  a  

s t i r r e d   s o l u t i o n   of  1 - ( 2 , 4 - d i m e t h y l p h e n y l ) - 5 - ( 2 - h y d r o x y e t h y l ) - 3 -  

m e t h y l - t e t r a h y d r o - s - t r i a z i n - 2 [ 1 H ] - t h i o n e   (1.0  g,  3.5  mmoles)  a n d  

t r i e t h y l a m i n e   (0.31  g,  5.2  mmole)  in  dry  t o l u e n e   (40  ml).  The 

mix tu re   was  s t i r r e d   at  room  t e m p e r a t u r e   for  2  hours  and  the  s o l v e n t  

was  then  removed  under  vacuum  and  the  r e s i d u a l   gum  t r i t u r a t e d   w i t h  

pe t ro leum  e ther   (b.p.   60 -   80°C)  to  y i e ld   1 - ( 2 , 4 - d i m e t h y l p h e n y l ) - 3 -  

m e t h y l - 5 - ( 2 - N - p h e n y l - c a r b a m o y l o x y e t h y l ) - t e t r a h y d r o - s - t r i a z i n - 2 [ 1 H ] -  

t h i o n e   (1.18  g,  84%),  m.p.  60 -   65°C. 

A n a l y s i s  % : -  

Found:  C,  64.0;  H,  6.6;  N,  1 3 . 5  

C21H26N4C2S  r e q u i r e s :   C,  63.3;  H,  6.5;  N,  1 4 . 1 .  

EXAMPLE  25 

The  method  of  Example  24  was  fo l lowed  using  m e t h y l i s o c y a n a t e  

to  give  1 - ( 2 , 4 - d i m e t h y l p h e n y l )  - 3 - m e t h y l - 5 -  ( 2 - N - t n e t h y l - c a r b a m o y l o x y  

e t h y l ) - t e t r a h y d r o - s - t r i a z i n - 2 [ 1 H ] - t h i o n e ,   m.p.  110-113°C.  

Ana ly s i s   %:-  

Found:  C,  57.0;  H,  7.2;  N,  1 6 . 8  

C16H24N4O2S  r e q u i r e s :   C,  57.1;  H,  7.1;  N ,  1 6 . 7 %  

EXAMPLE  26 

A  s o l u t i o n   of  1 - ( 2 , 4 - d i m e t h y l p h e n y l ) - 5 - ( 2 - h y d r o x y e t h y l ) -  

3 - m e t h y l - t e t r a h y d r o - s - t r i a z i n - 2   [1H] - thione  (1.0  g,  3.6  mmole)  i n  

d ime thy l fo rmamide   (10  ml)  was  added  s lowly  to  a  s t i r r e d   s u s p e n s i o n  

of  sodium  hyd r ide   (0.172  g,  3.6  mmole  as  50%  d i s p e r s i o n   in  o i l )   a t  

room  t e m p e r a t u r e .  



When  e v o l u t i o n   of  hydrogen  had  c e a s e d  a   s o l u t i o n   of  cyc lohexy l   i s o -  

t h i o c y a n a t e   (0.74  g,  5.3  mmole)  in  d ime thy l fo rmamide   (5  ml)  was  added 

slowly  and  the  mix ture   was  s t i r r e d   at  room  t e m p e r a t u r e   for  3  h o u r s .  

The  s o l u t i o n   was  then  poured  into  water  (50  ml)  and  the  p r o d u c t  

e x t r a c t e d   into  e t h e r .   The  e t h e r  l a y e r   was  s e p a r a t e d ,   washed  w i t h  

water,   d r i ed   and  the  s o l v e n t   removed  to  y ie ld   an  o i l .   T r i t u r a t i o n  

with  pe t ro leum  e ther   (b.p.  60 -   80°C)  gave  5 - ( 2 - N - c y c l o h e x y l -  

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

t r i a z i n - 2 [ 1 H ] - t h i o n e   as  a  white  s o l i d  ( 0 . 1 8   g,  12%),  m.p.  68 -   72°C. 

A n a l y s i s  % : -  

Found:  C,  59.8;  H,  7.7;   N,  13 .1  

C21g32N4CS2  r e q u i r e s :   C,  60.1;  H,  7.4;  N,  1 3 . 4 .  

EXAMPLE  27 

The  method  of  Example  26  was  fo l lowed  using  methyl  i s o -  

t h i o c y a n a t e   to  give  1 - ( 2 , 4 - d i m e t h y l p h e n y l ) - 3 - m e t h y l - 5 - ( 2 - N - m e t h y l -  

t h i o c a r b a m o y l o x y e t h y l ) - t e t r a h y d r o - s - t r i a z i n - 2 [ 1 H ]   - t h i o n e ,   m.p.  8 2  -  

90°C.  

A n a l y s i s   %:-  

Found:  C,  55.1;  H,  7.0;  N,  15 .3  

C16H24N4OS2 requires:   C,  54.5;  H,  6.8;  N,  1 5 . 9 .  

EXAMPLE  28 

The  method  of  Example  26  was  fol lowed  us ing  phenyl  i s o -  

t h i o c y a n a t e   to  give  1 - ( 2 , 4 - d i m e t h y l p h e n y l ) - 3 - m e t h y l - 5 - ( 2 - N - p h e n y l -  

t h i o c a r b a m o y l o x y e t h y l ) - t e t r a h y d r o - s - t r i a z i n - 2 [ 1 H ] - t h i o n e ,   m.p.  64 -   70°C. 

A n a l y s i s  % : -  

Found:  C,  61.6;  H,  6.3;  N,  13 .7  

C21H26N4OS2  r e q u i r e s :   C,  60.9;  H,  6.3;  N,  1 3 . 5 .  



EXAMPLE  29 

A  s o l u t i o n   of  p - t o l u e n e s u l p h o n y l   c h l o r i d e   (3.0  g)  i n  

p y r i d i n e   (5  ml)  was  added  s lowly  to  a  cold  s t i r r e d   s o l u t i o n   of  1 -  

( 2 , 4 - d i m e t h y l p h e n y l ) - 5 - ( 2 - h y d r o x y e t h y l ) - 3 - m e t h y l - t e t r a h y d r o - s -  

t r i a z i n - 2 [ 1 H ] - t h i o n e   (1.5  g,  1.8  mmole)  in  p y r i d i n e   (10  ml).   S t i r r i n g  

was  c o n t i n u e d   for  a  f u r t h e r   10  minu tes   and  the  s o l u t i o n   was  a l l o w e d  

to  s tand  o v e r n i g h t   at  30C.  The  s o l u t i o n   was  poured  into  i c e / w a t e r  

(400  ml)  and  the  p r o d u c t   e x t r a c t e d   into  e ther   (2  x  100  ml).  The  

combined  e t h e r e a l   e x t r a c t s   were  washed  with  d i l u t e   h y d r o c h l o r i c   a c i d  

and  with  water  and  d r i e d .   The  s o l v e n t   was  removed  and  the  r e s i d u a l  

gum  was  taken   up  in  e thyl   a c e t a t e .   The  s o l u t i o n   was  c h i l l e d   and  

pe t ro leum  e the r   (b.p.   40  -   60°C)  added  s lowly  to  give  1 - ( 2 , 4 - d i m e t h y l -  

p h e n y l ) - 3 - m e t h y l - 5 - ( p - t o l u e n e s u l p h o n y l o x y e t h y l ) - t e t r a h y d r o - s - t r i a z i n -  

2 [ 1 H ] - t h i o n e   as  a  w h i t e  s o l i d   (0.9  g,  58%),  m.p.  82  -   85°C.  

A n a l y s i s   %:-  

Found:  C,  58.4;  H,  6.3;  N,  9 . 6  

C21H27N3S2O3  r e q u i r e s :   C,  58.2;  H,  6.2;  N,  9.7% 

EXAMPLE  30 

Aqueous  fo rma ldehyde   (3.6  g,  4  mmole)  was  added  to  a  s u s -  

pens ion   of  N - 2 , 4 - d i m e t h y l p h e n y l - N ' - m e t h y l - t h i o u r e a   (1.94  g,  2  mmole) 

in  e t h y l e n e   g lyco l   (500  ml)  fo l lowed   by  slow  a d d i t i o n   of  a  s o l u t i o n  

of  N , N - d i m e t h y l - e t h y l e n e d i a m i n e   (1.76  g,  2  mmole)  in  a  l i t t l e   e t h y l e n e  

g l y c o l .   The  m i x t u r e   was  heated   for  1  hour  at  80  -   90°C  and  t h e n  

cooled  and  poured  i n to   wate r .   The  p roduc t   was  e x t r a c t e d   in to   e t h e r ,  

the  e ther   l aye r   s e p a r a t e d ,   washed  with  water ,   d r i e d   and  e v a p o r a t e d .  



The  crude  p roduc t   was  ch roma tog raphed  on   a  column  of  s i l i c a   e l u t i n g  

with  d i c h l o r o m e t h a n e   c o n t a i n i n g   3%  methanol   to  y i e ld   an  o i l   which  

s o l i d i f i e d   on  t r i t u r a t i o n   with  pe t ro leum  e ther   (b.p.  40 -   60°C)  t o  

give  1 - ( 2 , 4 - d i m  e t h y l p h e n y l ) - 3 - m e t h y l - 5 - d i m e t h y l a m i n o e t h y l - t e t r a h y d r o -  

s - t r i a z i n - 2   [1H]  - t h i o n e   (0.6  g,  20%),  m.p.  65 -   70°C. 

Ana lys i s   %:- 

Found:  C,  62.25;  H,  8.6;  N,  1 7 . 8  

C16H26N4S  r e q u i r e s :   C,  62.7;  H,  8.5;  N,  18.3%. 

EXAMPLE  31 

A  s o l u t i o n   of  hydrogen  c h l o r i d e   in  e ther   was  added  t o  

an  e ther   s o l u t i o n   of  1 -  ( 2 , 4 - d i m e t h y l p h e n y l )  - 3 , 5 - d i m e t h y l - t e t r a h y r l r o  

- s - t r i a z i n - 2   [1H]  - t h i o n e .   The  mix tu re   was  a l lowed  to  stand  in  t h e  

cold  for  1  hour  and  the  p r e c i p i t a t e d   h y d r o c h l o r i d e   s a l t   was  c o l l e c t e d ,  

washed  with  a  l i t t l e   cold  e ther   and  d r i e d ,   m.p.  164 -   165°C. 

A n a l y s i s   %:-  

Found:  C,  54.45;  H,  7.6;  N,  1 5 . 2 ; C l ,   1 2 . 6  

C13H19N3S.HCl  r e q u i r e s :   C,  54.6;  H,  7.0;  N,  14.7;  Cl,  12.4%. 



1.  Compounds  of  the  f o r m u l a :  

wherein  R  is  an  a l k y l ,   c y c l o a l k y l ,   adamantyl ,   lower  a l k e n y l ,   or  a  

l o w e r - a l k y n y l   group  or  a  s u b s t i t u t e d - l o w e r   a lky l   group  where in   t h e  

s u b s t i t u e n t   is  a  hydroxy,  lower  a lkoxy,   lower  a l k a n o y l o x y ,   c a r b a m o y l o x y ,  

N-lower  a l k y l - c a r b a m o y l o x y ,   N - c y c l o a l k y l - c a r b a m o y l o x y ,   N - a r y l - c a r b a m o y l -  

oxy,  t h i o c a r b a m o y l o x y ,   N-lower  a l k y l - t h i o c a r b a m o y l o x y ,   N - c y c l o a l k y l -  

t h i o c a r b a m o y l o x y ,   N - a r y l - t h i o c a r b a m o y l o x y ,   a r y l - s u l p h o n y l o x y ,   mono-  o r  

d i - l o w e r   a l k y l - a m i n o   or  an  a ry l   g r o u p ;  

R  is  a  lower  a l k y l   or  hydroxy-methyl   g r o u p ;  

and  X  is  a  hydrogen  atom  or  a  lower  a lkyl   g r o u p ;  

and  ac id   a d d i t i o n   s a l t s   t h e r e o f .  

2,  Compounds  of  the  formula   (I)  as  claimed  in  claim  1  where in   R 

is  an  a l k y l ,   c y c l o a l k y l ,   lower  a l k e n y l ,   lower  a l k y n y l ,   hydroxy- lower   a l k y l  

or  an  a r y l - l o w e r   a l k y l   group  and  R  and  X  are  as  de f i ned   in  c la im  1.  

3.  Compounds  as  c la imed   in  claim  1  or  2  wherein  X  is  a  lower  a l k y l  

g r o u p .  

4.  Compounds  as  c l a imed   in  claim  3  wherein  X  is  a  methyl   g r o u p  

in  the  4-  p o s i t i o n .  

5.  Compounds  as  c la imed   in  any  p r e c e d i n g   claim  wherein   R  is  a  

methyl  g r o u p .  



6-  Compounds  as  claimed  in  any  p reced ing   claim  wherein  R  is  a 

methyl ,   i s o p r o p y l   or  t - b u t y l   g r o u p .  

7.  3 - ( 2 , 4 - D i m e t h y l p h e n y l ) - 1 , 5 - d i m e t h y l - t e t r a h y d r o - s - t r i a z i n -  

2  [ 1 H ] - t h i o n e ,  

3 - ( 2 , 4 - D i m e t h y l p h e n y l ) - l - m e t h y l - 5 - i s o p r o p y l - t e t r a h y d r o - s -  

t r i a z i n - 2 [ 1 H ] - t h i o n e ,   o r  

3 - ( 2 , 4 - D i m e t h y l p h e n y l ) - 1 - m e t h y l - 5 - t - b u t y l - t e t r a h y d r o - s -  

t r i a z i n - 2 [ 1 H ] - t h i o n e .  

8.  A  p roce s s   for  p r e p a r i n g   a  compound  of  the  formula  (I)  a s  

de f ined   in  claim  1  which  compr ises   r e a c t i o n   of  a  t h i o u r e a   o f  t h e  

f o r m u l a :  

wherein   R2  is   hydrogen  or  lower  a lky l   and  X  is  as  de f ined   in  claim  1; 

with  an  amine  of  the  formula  RNH2,  where  R  is  as  de f ined   in  claim  1, 

in  the  p r e s e n c e   of  fo rmaldehyde;   o p t i o n a l l y   a c y l a t i n g ,   s u l p h o n y l a t i n g  

or  r e a c t i n g   with  po tass ium  i s o c y a n a t e   or  i s o t h i o c y a n a t e   or  with  a  l o w e r  

a l k y l ,   c y c l o a l k y l   or  an  a ry l   i s o c y a n a t e   or  i s o t h i o c y a n a t e   the  compound 

formed  when  R  is  a  hydroxy- lower   a lky l   group;  and,  in  the  case  where  

R2  is  hydrogen  r e a c t i n g   the  p roduc t   with  formaldehyde;   and,  if   d e s i r e d  

forming  the  ac id   a d d i t i o n   s a l t   of  the  p r o d u c t .  



9.  An  a c a r i c i d a l   c o m p o s i t i o n   compr i s ing   an  e f f e c t i v e   amount  of  a  

compound  of  the  formula   (I)  as  c la imed  in  any  one  of  c la ims   1  t o   7 

t o g e t h e r   with  a  d i l u e n t   or  c a r r i e r .  




	bibliography
	description
	claims
	search report

