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©   Pharmacologically  active  piperazlno  derivatives  and  the  process  for  their  preparation. 
New  piperazino  derivatives  of  formula 

in  which  R  is  a  phenyl  radical  substituted  with  at  least 
one  sulphonamido  group  or  a  substituted  nitrogenated 
heterocyclit  ring,  and  A  is  C0,  CH2'  SO2'  possessing  inhibit- 
ing  activity  towards  carbonic  anhydrase. 

The  new  products  are  prepared  from  compounds  of 
formula  R-A-X  in  which  X  is  OH,  SH,  halogen,  OR""  or  SR""  in 
which  R''''  is  methyl,  ethyl,  phenyl,  carbomethoxy,  car- 
boethoxy,  and  from  a  piperazino  derivative  of  formula 

The  R'  group  can  also  be  introduced  on  termination  of 
the  reaction,  by  removing  and  substituting  a  protective 
group  present  at  the  nitrogen. 



This  i n v e n t i o n   r e l a t e s   to  a  new  c l a s s   of  p h a r m a c o l o g i c a l l y   a c t i v e  

p i p e r a z i n o   d e r i v a t i v e s ,   and  the  process   for  t h e i r   p r e p a r a t i o n .  

More  p r e c i s e l y ,   the  i n v e n t i o n   r e l a t e s   to  a  new  c l a s s   of  p i p e r a z i n o  

d e r i v a t i v e s   posses s ing   i n h i b i t i n g   a c t i v i t y   towards  ca rbon ic   a n h y d r a s e .  

Carbonic  anhydrase   is  known  to  be  one  of  the  most  widespread  enzymes 

in  human  t i s s u e s ,   and  plays  a  de t e rmin ing   role  in  many  p h y s i o l o g i c a l  

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

Consequent ly   i t s   i n h i b i t i o n   can  be  a  f a c t o r   in  the  s o l u t i o n   of  

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

The  new  compounds  according   to  the  p resen t   i n v e n t i o n   are  those  of 

general   f o r m u l a :  

in  which  R  is  a  phenyl  r ad i ca l   c o n t a i n i n g   at  l eas t   one  su lphonamido  

group  and  pos s ib ly   va r ious   s u b s t i t u e n t s   chosen  from  the  group  c o n s i -  

s t ing   of  ha logen,   C1-C4  a l k y l ,   C1-C4  alkoxy;   or  a  n i t r o g e n a t e d  

h e t e r o c y c l i c   r ing  c o n t a i n i n g  a s   s u b s t i t u e n t   at  l e a s t   one  amino,  amido 

or  sulphonamido  g roup ;  

A  is  CU,  CH2,  SO2; 
k'  is  H,  a l k y l ,   a lkeny l ,   a l k y l - a r y l ,   a l k y l - c y c l o a l k y l ,   a l k y l - a c y l ,  



a l k y l - c a r b o x y a l k o x y ,   a l k y l - c a r b o x y a m i n o ,   a l k e n y l - a r y l ,   a l k e n y l -  

c y c l o a l k y l ,   a l k e n y l - a c y l ,   a l k e n y l - c a r b o x y a l k o x y ,   a l keny l - ca rboxyamino ,  

acyl ,   a r y l ;  

R"  is  H  or  t oge the r   with  R'  and  with  the  n i t rogen   atom  to  which  t h i s  

l a t t e r   is  bonded  forms  a  h e t e r o c y c l i c   r ing,   provided  that  when  R  i s  

a  s u b s t i t u t e d   phenyl  r a d i c a l   and  A  is  CO,  R'  is  other  than  H,  CI-C4 
a l k y l ,   b e n z y l .  

P r e f e r r e d   meanings  of  the  i n d i c a t e d   r a d i c a l s   are  as  f o l l o w s :  

R  is  2 - m e t h o x y - 5 - s u l p h a m o y l - p h e n y l ,   2 - su lphamoy l - im idazy l ,   2-amino 

or  2 - a c e t a m i d o - 1 , 3 , 4 - t h i a d i a z o l e ;  

R'  is  H,  l i n e a r   or  branched  C1-C6  a lky l ,   l i n e a r   or  branched  C1-C6 

a l k e n y l ,   a l k y l - p h e n y l   or  a l k e n y l - p h e n y l   in  which  the  phenyl  group  i s  

e i t h e r   simple  or  s u b s t i t u t e d   with  ha logens ,   t r i h a l o m e t h y l s ,   C1-C6 
a l k y l s ,   C1-C6  a lkoxys ,   C1-C6  a l k y l e t h e r s ,   sulphonamido  groups;  C2-C6 
a l i p h a t i c   acyl;   a l k y l - a c y l   r a d i c a l   in  which  the  acyl  is  C 1 - C 6 a l i p h a t i c ,  
aromatic   or  n i t r o g e n a t e d   h e t e r o c y c l i c ;   C3-C6  a l k y l - c a r b o x y a l k o x y ;  

a l k y l - c a r b o x y a m i n o   in  which  the  alkyl  is  C1-C3  and  the  amine  is  mono 

or  d i s u b s t i t u t e d   with  l i n e a r   or  branched  C1-C6  alkyl   r a d i c a l s ;  

R"  is  H  or  t oge the r   with  R'  forms  a  5  or  6  term  ring  condensed  wi th  

the  p i p e r a z i n e ,   but  again  taking  into  account  said  l i m i t a t i o n   t h a t  

when  R  is  a  s u b s t i t u t e d   phenyl  r ad i ca l   and  A  is  CO,  R'  is  other  than 

H,  C1-C4  a l k y l ,   b e n z y l .  

The  new  products   according  to  the  present   i nven t ion   are  p r e p a r e d  

e s s e n t i a l l y   in  accordance  with  the  fo l lowing  r e a c t i o n :  

where  R,  R',  R"  are  as  h e r e t o f o r e   d e f i n e d ,  

X  is  OH,  SH,  Cl,  br,  I,  OR"",  SR""  in  which  R""  is  methyl,  e t h y l ,  

phenyl,   carbomethoxy,   c a rboe thoxy ,   in  the  presence  of  a  base  or  a 

condensing  a g e n t .  



The  R'  s u b s t i t u e n t s   can  be  in t roduced   to  the  p i p e r a z i n o   n i t r o g e n  

e i t h e r   before  or  a f t e r   r e a c t i o n   ( I I )   is  e f f e c t e d ,   using  known  methods  

compr is ing   r e a c t i n g   the  p i p e r a z i n o   n i t rogen   bonded  to  the  hyd rogen  

with  the  r e q u i r e d   compound  c o n t a i n i n g   a  r e a c t i v e   g r o u p .  

P r e f e r a b l y ,   when  the  R'  s u b s t i t u e n t s   are  in t roduced   to  the  p i p e r a z i n o  

ring  as  the  f i n a l   s tage  of  the  p r o c e s s ,  r e a c t i o n   ( I I )   is  e f f e c t e d  

beforehand  using  b e n z y l - p i p e r a z i n e  

The  benzyl  d e r i v a t i v e   thus  ob ta ined   is  debenzy la ted   by  c a t a l y t i c  

hydrogena t ion   with  Pd  on  C,  and  the  compound  o b t a i n e d  .  

is  r eac ted   with  a  s u i t a b l e   compound  YR',  in  which  Y  is  a  r e a c t i v e  

group,  p r e f e r a b l y   h a l o g e n .  

It  is  in  any  case  apparent   that   i n s t ead   of  the  benzyl  group,  use  can  

be  made  of  any  o ther   s u i t a b l e   p r o t e c t i v e   group  of  one  of  the  p i p e r a z i n o  

n i t r o g e n s ,   which  can  be  e l i m i n a t e d   when  r e a c t i o n   ( I I )   is  t e r m i n a t e d .  

The  R'-R"  c y c l i s a t i o n   can  also  be  e f f e c t e d   before  or  a f t e r   e f f e c t i n g  

r e a c t i o n   ( I I ) .  

React ion  ( I I )   is  p r e f e r a b l y   e f f e c t e d   by  r e a c t i n g ,   with  the  compound 

R-A-OH  and  PCl3  or  POC15  i n  a   basic  medium,  the  p i p e r a z i n o   d e r i v a t i v e  

c o n t a i n i n g   the  group  R'  or  with  one  of  the  n i t r o g e n s   s u i t a b l y  

p r o t e c t e d .  

The  amine:R-A-OH:PC13  r a t i o   is  g e n e r a l l y  s t o i c h i o m e t r i c ,   or  has  a 

s l i g h t   d e f i c i e n c y   (10-20X)  of  the  compound  R-A-OH  r e l a t i v e   to  t h e  



s t o i c h i o m e t r i c .  

The  basic  medium  is  p r e f e r a b l y   p y r i d i n e ,   or  any  organic   basic  s o l v e n t  

able  to  block  the  HC1  which  forms  during  the  r e a c t i o n .   The  r e a c t i o n  

takes  place  under  hot  c o n d i t i o n s ,   p r e f e r a b l y   at  the  mixture  r e f l u x  

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

The  product   ob ta ined   is  s epa ra t ed   and  p u r i f i e d   by  normal  methods .  

In  p a r t i c u l a r ,   i t   is  p u r i f i e d   by  r epea ted   c r y s t a l l i s a t i o n s   e i t h e r   as  

such  or  in  the  form  of  the  h y d r o c h l o r i d e .   The  compounds  in  which 

A  is  CH2  can  be  prepared  by  reducing  the  c o r r e s p o n d i n g   compounds  i n  

which  A  is  C0,  ob ta ined   by  process  ( I I ) .  

Some  p r a c t i c a l   examples  are  desc r ibed   h e r e i n a f t e r   in  order  to  b e t t e r  

c l a r i f y   the  process   according  to  the  p resen t   i n v e n t i o n   and  make  i t  

more  e a s i l y   r e p r o d u c i b l e ,   but  these  are  to  be  cons ide red   as  p u r e l y  
i l l u s t r a t i v e   and  in  no  case  l i m i t a t i v e   of  the  process   according  t o  

the  p resen t   i n v e n t i o n .  

EXAMPLE  1 

P r e p a r a t i o n   of  the  compound  of  f o rmu la  

A  s o l u t i o n   of  N ( 2 - m e t h y l - l - b u t y l ) p i p e r a z i n e   in  p y r i d i n e   with  an 

a m i n e : p y r i d i n e   weight  r a t i o   of  1:10  was  fed  in to   a  s u i t a b l e   r e a c t o r ,  
and  a  cold  s o l u t i o n   of  PC13  in  pyr id ine   in  a  weight  r a t i o   of  1 :10  

was  dr ipped  in.  The  mixture  was  kept  under  a g i t a t i o n   for  one  hour  

at  ambient  t e m p e r a t u r e ,   a f t e r   which  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o i c  

acid  was  added,  and  the  mixture  heated  under  r e f l u x   for  4  h o u r s .  



Amine:PCl3:acid   molar  r a t i o  =   3 : 1 : 2 . 5  

The  cooled  r e a c t i o n   mixture  was  evapora ted   under  vacuum,  taken  up  i n  

d i l u t e   10%  sodium  hydroxide  s o l u t i o n ,   washed  with  e t h e r ,   a c i d i f i e d  

with  a c e t i c   acid  and  f i l t e r e d   over  c a r b o n .  

The  c lea r   s o l u t i o n   was  a l k a l i s e d   with  c o n c e n t r a t e d   ammonia  under  

a g i t a t i o n .  

The  p r e c i p i t a t e   was  f i l t e r e d   off  a f t e r   some  hours  and  washed  w i t h  

w a t e r .  

The  product  RV  12343  in  the  form  of  the  h y d r o c h l o r i d e   was  p u r i f i e d   by 

repea ted   c r y s t a l l i s a t i o n s   from  n . b u t a n o l .   Yield  65X  with  r e spec t   t o  

the  a c i d .  

M.P. =  184°-186°C  n . c .  

EXAMPLE  2 

P r e p a r a t i o n   of  the  compound  of  f o r m u l a  

A  s o l u t i o n   of  N - a l l y l - p i p e r a z i n e   in  p y r i d i n e   with  an  a m i n e : s o l v e n t  

weight  r a t i o   of  1:15  was  fed  in to   the  r e a c t o r ,   and  a  cold  s o l u t i o n  

of  PC13  in  py r id ine   in  a  weight  r a t i o   of  1:10  was  dripped  in.  The 

mixture  was  kept  under  a g i t a t i o n   for  one  hour  at  ambient  t e m p e r a t u r e ,  

a f t e r   which  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o i c   acid  was  added,  and  t h e  



mixture  heated  under  r e f lux   fo r  4   h o u r s .  

Amine:PCl3:ac id   molar  r a t i o  -   3 : 1 : 3  

The  cooled  r e a c t i o n   mixture  was  evapora ted   to  dryness  under  vacuum, 

taken  up  in  d i l u t e   20%  sodium  hydroxide   s o l u t i o n ,   washed  with  c h l o r o -  

form,  a c i d i f i e d   with  a ce t i c   acid  and  f i l t e r e d   over  c a r b o n .  

The  c l ea r   s o l u t i o n   was  a l k a l i s e d   with  IN  NaOH  and  l e f t   for  some  h o u r s  

under  a g i t a t i o n .  

The  p r e c i p i t a t e   was  then  f i l t e r e d   o f f ,   washed  with  water  and  r e c r y s -  
t a l l i s e d   from  ethyl   a c e t a t e .   Yield  35X. 

The  pure  product   had  the  fo l lowing   c h a r a c t e r i s t i c s :  

M.P. =  104°-105°C  n . c .  

EXAMPLE  3 

P r e p a r a t i o n   of  the  compound  of  f o r m u l a  

A  s o l u t i o n   of  d i a z o b i c y c l o n o n a n e   in  py r id ine   with  an  a m i n e : s o l v e n t  

weight  r a t i o   of  1:10  was  fed  in to   the  r e a c t o r ,   and  a  cold  s o l u t i o n  

of  PC13  in  p y r i d i n e   in  a  weight  r a t i o  o f   1:10  was  dr ipped   i n .  

The  mixture   was  kept   u n d e r  a g i t a t i o n   for  one  hour  at  ambient   t e m p e r a -  

ture ,   a f t e r   which  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o i c   acid  was  a d d e d ,  



and  the  mixture   heated  under  r e f lux   for  4  hours .   Amine :PC13 :ac id  
r a t i o  =   3 : 1 : 3 .  

The  r e a c t i o n   mix ture   was  evapora ted   to  d ryness   under  vacuum,  t a k e n  

up  in  d i l u t e   sodium  hydroxide   s o l u t i o n ,   washed  with  e t h e r ,   a c i d i f i e d  

with  a c e t i c   acid  and  f i l t e r e d   over  c a r b o n .  

The  c l ea r   s o l u t i o n   was  a l k a l i s e d   with  c o n c e n t r a t e d   NH40H  u n d e r  

a g i t a t i o n .   The  product   does  not  p r e c i p i t a t e ,   and  i t   is  t h e r e f o r e  

e x t r a c t e d   with  c h l o r o f o r m ,   washed  with  wate r ,   the  o rgan ic   phase  

evapora ted   to  d r y n e s s ,   and  c r y s t a l l i s e d   from  i s o p r o p y l   a l c o h o l .  

Yield  68X. 

M. P.  =  123° -125°C 

EXAMPLE  4 

P r e p a r a t i o n   of  the  compound  of  fo rmula  

A  s o l u t i o n   of  p i p e r o n y l p i p e r a z i n e   in  p y r i d i n e   with  an  a m i n e : s o l v e n t  

weight  r a t i o   of  1:12  was  fed  into  the  r e a c t o r ,   and  a  cold  s o l u t i o n  

of  PCl3  in  p y r i d i n e   in  a  weight  r a t i o   of  1:10  was  dr ipped  i n .  

The  mixture  was  kept  under  a g i t a t i o n   for  one  hour  at  ambient  t e m p e r a -  

ture ,   a f t e r   which  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o i c   acid  was  added  and 

the  mixture  heated  under  r e f l u x   for  4  hours .   Amine:PC13:acid   r a t i o  

-  3 : 1 : 2 . 7  



The  r e a c t i o n   mixture  was  evapora ted   to  dryness   under  vacuum,  t a k e n  

up  in  d i l u t e   sodium  hydroxide   s o l u t i o n ,   washed  with  CC14,  a c i d i f i e d  

with  d i l u t e   h y d r o c h l o r i c   acid  and  f i l t e r e d   over  carbon.   The  c l e a r  

s o l u t i o n   was  a l k a l i s e d   with  concen t r a t ed   NH4OH  under  a g i t a t i o n .  

The  p r e c i p i t a t e   was  f i l t e r e d   off ,   washed  with  water  and  r e c r y s t a l l i s e d  

from  e thyl   a l c o h o l .   Yield  40X. 

M.P.  -   185° -186°C .  

EXAMPLE  5 

P r e p a r a t i o n   of  the  compound  of  fo rmula  

A  s o l u t i o n   of  1 - c y c l o h e x y l - m e t h y l - p i p e r a z i n e   in  p y r i d i n e   with  an  

a m i n e : s o l v e n t   weight  r a t i o   of  1:10  was  fed  in to   the  r e a c t o r ,   and  a  

cold  s o l u t i o n   of  PC13  in  pyr id ine   in  a  weight  r a t i o   of  1:10  was  d r i p p e d  

i n .  

The  mixture  was  kept  under  a g i t a t i o n   for  one  hour  at  ambient  t e m p e -  

r a t u r e ,   a f t e r   which  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o i c   acid  was  added  and 

the  mixture  heated  under  r e f l u x   for  4  hours .   Amine :PCl3 :ac id   r a t i o  

-  3 : 1 : 2 . 5  

The  r e a c t i o n   mix ture   was  evapora ted   to  dryness   under  vacuum,  t a k e n  

up  in  d i l u t e   sodium  hydroxide   s o l u t i o n ,   washed  with  e t h e r ,   a c i d i f i e d  

with  a c e t i c   acid  and  f i l t e r e d   over  c a r b o n .  



The  c lea r   s o l u t i o n   was  a l k a l i s e d   with  c o n c e n t r a t e d   Na2CO3  u n d e r  

a g i t a t i o n .   The  s l i g h t l y   tacky  p r e c i p i t a t e   was  f i l t e r e d   o f f ,   washed 

with  water ,   d i s s o l v e d   in  a c i d i f i e d   water  and  r e p r e c i p i t a t e d   w i t h  

d i l u t e   ammonia.  Yield  40%. 

M.P. =  110° -112°C .  

EXAMPLE  6 

P repa ra t i on   of  the  compound  of  f o r m u l a  

A  s o l u t i o n   of  4 - m e t h o x y - b e n z y l p i p e r a z i n e   in  py r id ine   with  an  a m i n e :  

solvent   weight  r a t i o   of  1:15 was  fed  in to   the  r e a c t o r ,   and  a  c o l d  

so lu t i on   of  PCI3  in  py r id ine   in  a  weight  r a t i o   of  1:10  was  d r i p p e d  

i n .  

The  mixture  was  kept  under  a g i t a t i o n   for  2  hours  at  ambient  t e m p e r a -  

ture ,   a f t e r   which  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o i c   acid  was  added  and 

the  mixture  heated  under  r e f lux   for  3  hours .   Amine :PCl3 :ac id   r a t i o  

-  3 : 1 : 3  

The  r e a c t i o n   mixture   was  evapora ted   to  dryness   under  vacuum,  t a k e n  

up  in  d i l u t e   sodium  h y d r o x i d e  s o l u t i o n ,   washed  with  c h l o r o f o r m ,  

a c i d i f i e d   with  a c e t i c   acid  and  f i l t e r e d   over  carbon.   The  c l e a r  

so lu t ion   was  a l k a l i s e d   with  c o n c e n t r a t e d   NH4OH  under  a g i t a t i o n .   The 

p r e c i p i t a t e   was  f i l t e r e d   off  and  washed  with  water .   The  a c i d - b a s e  

t rea tment   was  r e p e a t e d   and  the  so l i d   ob ta ined   was  c r y s t a l l i s e d   f rom 

i sop ropano l .   Yield  65X. 



M.P. =  160°-162°C 

EXAMPLE  7 

P r e p a r a t i o n   of  the  compound  of  f o r m u l a  

A  s o l u t i o n   of  3 - m e t h o x y - b e n z y l - p i p e r a z i n e   in  pyr id ine   with  an  

a m i n e : s o l v e n t   weight  r a t i o   of  1:10  was  fed  into  the  r e a c t o r ,   and  a 

cold  s o l u t i o n   of  PC13  in  p y r i d i n e   in  a  weight  r a t i o   of  1:10  was 

dripped  i n .  

The  mixture   was  kept  under  a g i t a t i o n   for  1.5  hours  at  ambient  t e m p e r a -  

tu re ,   a f t e r   which  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o i c   acid  was  added  and 

the  mixture   heated  under  r e f l u x   for  4  hours .   Amine:PC13:acid  r a t i o  

-  3 : 1 : 3  

The  r e a c t i o n   mixture  was  evapora t ed   to  dryness   under  vacuum,  t a k e n  

up  in  d i l u t e   sodium  hydroxide   s o l u t i o n ,   washed  with  CH2C12,  a c i d i f i e d  

with  a c e t i c   acid  and  f i l t e r e d   over  c a r b o n .  

The  c l ea r   s o l u t i o n   was  a l k a l i s e d   with  IN  KOH  under  a g i t a t i o n .   The 

p r e c i p i t a t e   was  f i l t e r e d   o f f ,   washed  with  water  and  r e c r y s t a l l i s e d  

from  i s o p r o p y l   a l coho l .   Yield  67X. 

M.P. =  178°-179°C 



EXAMPLE 8 

P r e p a r a t i o n   of  the  compound  of  f o r m u l a  

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

with  an  a m i n e : s o l v e n t   weight  r a t i o   of  1:10  was  fed  into  the  r e a c t o r ,  

and  a  cold  s o l u t i o n   of  PC13  in  p y r i d i n e   in  a  weight  r a t i o   of  1 : 1 0  

was  dripped  i n .  

The  mixture  was  kept  under  a g i t a t i o n   for  one  hour  at  ambient  t e m p e r a -  

ture ,   a f t e r   which  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o i c   acid  was  added  and 

the  mixture  heated  under  r e f l ux   for  5  hours .   Amine:PCl3:ac id   r a t i o  

-  3 : 1 : 3 . 5  

The  r e a c t i o n   mixture   was  evapora ted   to  dryness   under  vacuum,  t a k e n  

up  in  d i l u t e   sodium  hydroxide  s o l u t i o n ,   washed  with  e t h e r ,   a c i d i f i e d  

with  a ce t i c   acid  and  f i l t e r e d   over  carbon.   The  c lear   s o l u t i o n   was 

a l k a l i s e d   with  c o n c e n t r a t e d   NH40H  under  a g i t a t i o n .   The  tacky  p r e c i -  

p i t a t e   was  e x t r a c t e d   with  e thyl   a c e t a t e ,   washed  with  water  and  e v a p o -  
rated  to  d ryness .   The  r es idue   was  taken  up  in  s l i g h t l y   a l k a l i n e   w a t e r  

and  s o l i d i f i e d   under  a g i t a t i o n .   It  was  f i l t e r e d   off  and  c r y s t a l l i s e d  

from  aqueous  e thyl   a l coho l .   Yield  60X.  M.P .  -   205° -206°C .  

EXAMPLE  9 



P r e p a r a t i o n   of  the  compound  of  f o r m u l a  

b e n z y l - p i p e r a z i n e ,   PCl3  and  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o i c   acid  were  

reac ted   in  a  r e a c t o r   in  accordance  with  the  method  d e s c r i b e d   in  Example 

1.  The  product   of  f o r m u l a  

was  s e p a r a t e d ,   and  debenzy la t ed   by  c a t a l y t i c   r e d u c t i o n   with  51  Pd 

on  C  in  e thy l   a l c o h o l .  

The  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o y l p i p e r a z i n e   ob ta ined   in  t h i s   manner 

was  r e a c t e d  w i t h   a c e t y l  c h l o r i d e   in  a   molar  r a t i o   of  1:1,   in  b e n z e n e  

in  the  p re sence   of  p y r i d i n e ,   w a s  f i l t e r e d   o f f ,   washed  and  c r y s t a l l i s e d  

from  a  mix ture   of  methanol  and  ethyl   a c e t a t e .   Yield  70%. 

M.P.  -   2 0 8 ° - 2 1 0 ° C .  

EXAMPLE  10 

P r e p a r a t i o n   of  the  compound  of  f o r m u l a  



A  s o l u t i o n   of  e t h o x y c a r b o n y l - m e t h y l - p i p e r a z i n e   in  py r id ine   with  an  

a m i n e : s o l v e n t   weight  r a t i o   of  1:10  was  fed  in to   the  r e a c t o r ,   and  a 

cold  s o l u t i o n   of  PCl3  in  pyr id ine   in  a  weight  r a t i o   of  1:10  was 

dripped  i n .  

The  mixture  was  kept  under  a g i t a t i o n   for  one  hour  at  ambient  t e m p e r a -  

tu re ,   a f t e r   which  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o i c   acid  was  added  and 

the  mixture  heated  under  r e f lux   for  3  hours .   Amine:PC13:acid  r a t i o  

=  3 : 1 : 3 .  

The  r e a c t i o n   mixture   was  evapora ted   to  dryness   under  vacuum,  t a k e n  

up  in  d i l u t e   sodium  hydroxide  s o l u t i o n ,   washed  with  e the r ,   a c i d i f i e d  

with  a c e t i c   acid  and  f i l t e r e d   over  c a r b o n .  

The  c lea r   s o l u t i o n   was  a l k a l i s e d   with  c o n c e n t r a t e d   NH40H  under  a g i -  

t a t i o n .   The  tacky  p r e c i p i t a t e   was  e x t r a c t e d   with  e thyl   a c e t a t e ,  

p r e c i p i t a t e d   with  a l c o h o l i c   HC1,  f i l t e r e d   off  and  c r y s t a l l i s e d   f rom 

e thanol .   Yield  40%. 

M.P. =  225°C  ( h y d r o c h l o r i d e )  

EXAMPLE  11 

P repa ra t i on   of  the  compound  of  f o r m u l a  



A  so lu t ion   of  c i n n a m y l - p i p e r a z i n e   in  p y r i d i n e   with  an  a m i n e : s o l v e n t  

weight  r a t i o   of  1:12  was  fed  into  the  r e a c t o r ,   and  a  cold  s o l u t i o n  

of  PCl3  in  p y r i d i n e   in  a  weight  r a t i o   of  1:10  was  dr ipped  i n . .  

The  mixture  was  kept  under  a g i t a t i o n   for  2  hours  at  ambient  t e m p e r a -  

ture ,   a f t e r   which  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o i c   acid  was  added  and 

the  mixture  heated  under  r e f lux   for  4  hours .   Amine:PC13:acid  r a t i o  

=  3 : 1 : 2 . 5  

The  r e a c t i o n   mixture   was  evapora ted   to  dryness   under  vacuum,  t a k e n  

up  in  d i l u t e   sodium  hydroxide  s o l u t i o n ,   washed  with  e t h e r ,   a c i d i f i e d  

with  a ce t i c   acid  and  f i l t e r e d   over  c a r b o n .  

Tne  c lear   s o l u t i o n   was  a l k a l i s e d   with  c o n c e n t r a t e d   NaOH  under  a g i t a -  

t ion.   The  p r e c i p i t a t e   was  f i l t e r e d   o f f ,   washed  with  water  and  r e -  

c r y s t a l l i s e d   from  i sop ropy l   a l coho l .   Yield  60%.  M.P. =  110°C. 

EXAMPLE  12 

P repa ra t ion   of  the  compound  of  f o rmu la  



A  s o l u t i o n   of  b e n z h y d r y l - p i p e r a z i n e   in  py r id ine   with  an  a m i n e : s o l v e n t  

weight  r a t i o   of  1:10  was  fed  into  the  r e a c t o r ,   and  a  cold  s o l u t i o n  

of  PC13  in  py r id ine   in  a  weight  r a t i o   of  1:10  was  dripped  i n .  

The  mixture  was  kept  under  a g i t a t i o n   for  one  hour  at  ambient  t e m p e r a -  

t u r e ,   a f t e r   which  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o i c   acid  was  added  and 

the  mixture  heated  under  r e f l ux   for  4   hours .   Amine:PCl3:acid   r a t i o  

=  3 : 1 : 3 .  

-The  r e a c t i o n   mixture   was  evapora ted   to  dryness   under  vacuum,  t a k e n  

up  in  d i l u t e   sodium  hydroxide   s o l u t i o n ,   washed  with  CC14,  a c i d i f i e d  

with  ace t i c   acid  and  f i l t e r e d   over  c a r b o n .  

The  c lear   s o l u t i o n   was  a l k a l i s e d   with  c o n c e n t r a t e d   NH40H  under  a g i t a -  

t ion .   The  p r e c i p i t a t e   was  f i l t e r e d   of f ,   washed  with  water  and  r e -  

c r y s t a l l i s e d   from  e t h a n o l .   Yield  61X. 

M.P.  -   255° -257°C.  

EXAMPLE  13 

P repa ra t ion   of  the  compound  of  f o rmu la  

A  so lu t i on   of  N ( 3 C l - p h e n y l ) p i p e r a z i n e   in  pyr id ine   with  an  a m i n e : s o l v e n t  

weight  r a t i o   of  1:10  was  fed  in to   the  r e a c t o r ,   and  a  cold  s o l u t i o n   o f  

PCl3  in  py r id ine   in  a  weight  r a t i o   of  1:10  was  dripped  i n .  



The  mixture  was  kept  under  a g i t a t i o n   for  2  hours  at  ambient  t e m p e r a -  

tu re ,   a f t e r   which  2 - m e t h o x y - 5 - s u l p h n m o y l - h e n z o i c   acid  was  added  and 

the  mixture  heated  under  r e f l u x   for  2  hours ,   Amine:PCl3:ac id   r a t i o  

=  3 : 1 : 2 . 7  

The  r e a c t i o n   mixture  was  evapora ted   to  dryness  under  vacuum,  t a k e n  

up  in  d i l u t e   sodium  hydroxide  s o l u t i o n ,   washad  with  o t h e r ,   a c i d i f i e d  

with  a c e t i c   acid  and  f i l t e r e d   over  c a r b o n .  

The  c l e a r   s o l u t i o n   was  a l k a l i s e d   with  c o n c e n t r a t e d   NH4OH  under  a g i t a -  

t i o n .  T h e   p r e c i p i t a t e   was  f i l t e r e d   off  and  washed  with  water .   The 

ac id -base   t r e a t m e n t   was  r e p e a t e d ,   and  the  so l id   ob ta ined   was  c r y s t a l -  

l i sed  from  aqueous  me thano l .   Yield  60%. 

M.P. =  1 0 5 ° - 1 0 7 ° C .  

EXAMPLE 14 

P r e p a r a t i o n   of  the  compound  of  f o r m u l a  

A  s o l u t i o n   of  N ( 4 f l u o r o - p h e n y l ) - p i p e r a z i n e   in  py r id ine   with  an  

a m i n e : s o l v e n t   weight  r a t i o   o f  1 : 1 2   was  fed  in to   the  r e a c t o r ,   and  a 

cold  s o l u t i o n   of  PCl3 in   p y r i d i n e   in  a  weight  r a t i o   of  1:10  was  d r i p p e d  

i n .  

The  mixture   was  kept  under  a g i t a t i o n   for  one  hour  at  ambient  t e m p e r a -  

tu re ,   a f t e r   which  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o i c   acid  was  added  and 



the  mixtrue  hheated  under  r e f lux   fo r  3   h o u r s ,  A n i n e : P C l 3 : a c i d   r a t i o  

=  3 : 1 : 3  

The  r e a c t i o n   mixture   was  avapora ted   to  dryness   under  vacuum,  t a k e n  

up  in  d i l u t e   sodium  hydroxide  s o l u t i o n ,   washed  with  o t h e r ,   a c i d i f i e d  

w i t h   a c e t i e   acid  and  f i l t e r e d   over  e a r b o n .  

The  c l ea r   s o l u t i o n   was  a l k a l i s e d   with  c o n c e n t r a t e d   NH4OH  under  a g i t a -  

t i o n .   The  p r e c i p i t a t e   was  f i l t e r e d   o f f ,   washed  with  water  and  r e -  

c r y s t a l l i s e d   from  e t h a n o l .   Yield  30%. 

M.P. =  195°-197°C 

EXAMPLE  15 

P r e p a r a t i o n   of  the  compound  of  f o r m u l a  

A  s o l u t i o n   of  N ( 3 - t r i f l u o r o m e t h y l - p h e n y l ) p i p e r a s i n e   in  p y r i d i n e  

with  an  a m i n e : s o l v e n t   weight  r a t i o   of  1:10  was  fed  in to   the  r e a c t o r ,  

and  a  s o l u t i o n   of  PC13  in  pyr id ine   in  a  weight  r a t i o   of  1:10  was 

dripped  i n .  

The  mixture  was  kept  under  a g i t a t i o n   for  1.5  hours  at  ambient  t empe-  

r a t u r e ,   a f t e r   which  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o i c   acid  was  added 

and  the  mixture  heated  under  r e f lux   for  4  hours .   A m i n e : P C l 3 : a c i d  

r a t i o  =   3 : 1 : 2 . 5  



The  r e a c t i o n   mixture   was  evaporated  to  dryness   under  vacuum,  t a k e n  

up  in  d i l u t e   sodium  hydroxide  s o l u t i o n ,   washed  with  CHC13,  a c i d i f i e d  

with  ace t i c   acid  and  f i l t e r e d   over  c a r b o n .  

The  c l ea r   s o l u t i o n   was  a l k a l i s e d   with  c o n c e n t r a t e d   NaOH  under  a g i t a -  

t ion.   The  p r e c i p i t a t e   was  f i l t e r e d   o f f ,   washed  wi th   water  and  r e c r y s -  
t a l l i s e d   from  e t h a n o l .   Yield  32X. 

M.P.  -   125° -127°C  

EXAMPLE  16 

P r e p a r a t i o n   of  the  compound  of  fo rmula  

A  s o l u t i o n   of  b i s ( 4 F - p h e n y l ) - m e t h y l - p i p e r a z i n e   in  p y r i d i n e   with  an 

amine : so lven t   weight  r a t i o   of  1:10  was  fed  i n to   the  r e a c t o r ,   and  a 

cold  s o l u t i o n   of  PCl3  in   pyr id ine   in  a  weight  r a t i o   of  1:10  was 

dripped  i n .  

The  mixture  was  kep t   under  a g i t a t i o n   for  2  hours  at  ambient  t e m p e r a -  

ture ,   a f t e r   w h i c h  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o i c   acid  was  added,  and 

the  mixture  hea ted   under  r e f lux   for  4  hours .   Amine :PCl3 :ac id   r a t i o  

-  3 : 1 : 3  



the  r e a c t i o n   mixture   was  evapora ted   to  dryness   under  vacuum,  t a k e n  

up  in  d i l u t e   sodium  hydroxide  s o l u t i o n ,   washed  with  e t h e r ,   a c i d i f i e d  

with  a c e t i c  a c i d   and  f i l t e r e d   over  c a r b o n .  

The  c l ea r   s o l u t i o n   was  a l k a l i s e d   with  c o n c e n t r a t e d   NH4OH  under  a g i t a -  

t i o n .   The  p r e c i p i t a t e   was  f i l t e r e d   o f f ,   washed  with  water  and  r e -  

c r y s t a l l i s e d   from  n . b u t a n o l .   Yield  56X. 

M.P. =  238° -240°C 

EXAMPLE  17 

P r e p a r a t i o n   of  the  compound  of  f o rmu la  

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

with  an  a m i n e : s o l v e n t   weight  r a t i o   of  1:10  was  fed  in to   the  r e a c t o r ,  

and  a  cold  s o l u t i o n   of  PCl3  in  py r id ine   in  a  weight  r a t i o   of  1 : 1 0  

was  dr ipped  i n .  

Tne  mixture  was  kept  under  a g i t a t i o n   for  one  hour  at  ambient  t e m p e r a -  

tu re ,   a f t e r   which  2 - m e t h o x y - 5 - s u l p h a m o y l - b e n z o i c   acid  was  added  and 

the  mixture  heated  under  r e f lux   for  2  hours .   Amine:PCl3:acid   r a t i o  

=  3 : 1 : 2 . 5  

The  r e a c t i o n   mixture  was  evapora ted   to  dryness   under  vacuum,  t a k e n  

up  in  d i l u t e   sodium  hydroxide  s o l u t i o n ,   washed  with  e t h e r ,   a c i d i f i e d  

with  a c e t i c   acid  and  f i l t e r e d   over  c a r b o n .  



The  c lear   s o l u t i o n   was  a l k a l i s e d   with  c o n c e n t r a t e d   NH4OH  under  a g i t a -  

t ion.   The  p r e c i p i t a t e   was  f i l t e r e d   o f f ,   washed  with  water  a n d  r e -  

c r y s t a l l i s e d   f r o m  e t h a n o l .   Y l e l d  4 8 % .  

M.P.  -   228° -230°C  

EXAMPLE  18 

P r e p a r a t i o n   of  the  compound  of  f o r m u l a  

A  s o l u t i o n   o f  b e n z y l - p l p e r a z i n e   in  p y r i d i n e   with  an  a m i n e : s o l v e n t  

weight  r a t i o   of  1:15  was  fed  into  t h e  r e a c t o r ,   and  a  cold  s o l u t i o n   o f  

PCl3  in  p y r i d i n e   in  a  w e i g h t  r a t i o   of  1:10  was  d r ipped   i n .  

The  mixture  was  kept  under  a g i t a t i o n   for  one  hour  at  ambient  t e m p e r a -  

ture ,   a f t e r   w h i c h  2 - s u l p h a m o y l - 4 - i m i d a z o l e   c a r b o x y l i c   acid  was  added 

and  the  mix tu re   heated  u n d e r  r e f l u x   for  3  hours.   A m i n e : P C l 3 : a c i d  
r a t i o  -   3 : 1 : 3 .  

The  r e a c t i o n   mixture   was  evapora ted   to  dryness   under  vacuum,  t a k e n  

up  in  d i l u t e   sodium  hydroxide   s o l u t i o n ,   washed  with  e t h e r ,   a c i d i f i e d  

with  a c e t i c   acid  and  f i l t e r e d   over  c a r b o n .  

The  c lear   s o l u t i o n   was  a l k a l i s e d   with  c o n c e n t r a t e d   NH4OH  under  a g i t a -  

t ion.   The  p r e c i p i t a t e   was  f i l t e r e d   o f f ,   washed  with  water  and  r e -  

c r y s t a l l i s e d   from  n . b u t a n o l .   Yield  3 0 X .  



M.P. =  224° -225°C  

EXAMPLE  19 

P r e p a r a t i o n   of  the  compound  of  f o r m u l a  

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

p i p e r a z i n e   in  s t o i c h i o m e t r i c   r a t i o   were  fed  in  CHC13  s o l u t i o n   i n t o  

the  r e a c t o r .  

The  mixture   was  kept  under  a g i t a t i o n   for  4-5  hours ,   coo l i ng   i t   w i t h  

ice,   a f t e r   which  i t   was  evapora ted   to  dryness   under  vacuum  and  t h e  

res idue   was  taken  up  in  d i l u t e   sodium  hydroxide   s o l u t i o n ,   washed  w i t h  

e the r ,   a c i d i f i e d   with  ace t i c   acid  and  f i l t e r e d   over  c a r b o n .  

The  c l ea r   s o l u t i o n   was  a l k a l i s e d   with  c o n c e n t r a t e d   NH4OH  under  a g i t a -  

t ion.   The  p r e c i p i t a t e   was  f i l t e r e d   o f f ,   washed  with  water   and  r e -  

c r y s t a l l i s e d   from  e thano l .   Yield  70%. 

M.P.  -   238° -240°C 

EXAMPLE  20 

P r e p a r a t i o n - o f   the  compound  of  f o r m u l a  



The  compound  obta ined   in  Example  19  was  hydro lysed   in  e thanol   c o n t a i -  

ning  HC1  in  a  weight  r a t i o   of  20:3  by  h e a t i n g   to  a  t e m p e r a t u r e   o f  

between  50°  and  80°C  for  some  h o u r s .  

The  product   ob ta ined   was  i s o l a t e d   from  the  r e a c t i o n   mix ture   as  d e s -  

cr ibed  in  the  p reced ing   examples,   and  r e c r y s t a l l i s e d   from  e t h a n o l .  

Yield  93%. 

M.P. =  205° -208°C 

EXAMPLE  21 

P r e p a r a t i o n   of  the  compound  of  f o r m u l a  

The  N ( 2 - m e t h o x y - 5 - s u l p h a m o y l ) b e n z o y l - p i p e r a z i n e   ob ta ined   as  d e s c r i b e d  

in  Example  9  was  r eac t ed   with  4 - s u l p h a m i d o - b e n z y l   c h l o r i d e   in  a  

1.1  N  aqueous  NaOH  s o l u t i o n .  

The  mixture   was  kept  under  a g i t a t i o n   for  3  hours  at  a  t e m p e r a t u r e  
of  8 0 ° - 1 0 0 ° C .  



On  coo l ing   the  aqueous  s o l u t i o n ,   the  d e s i r e d   compound  p r e c i p i t a t e d  

and  was  p u r i f i e d   by  c r y s t a l l i s a t i o n   from  methanol .   Yield  691 .  

M.P.  =182°-184°C 

EXAMPLE  22 

P r e p a r a t i o n   of  the  compound  of  f o r m u l a  

The  N - ( 2 - m e t h o x y - 5 - s u l p h a m o y l ) b e n z o y l - p i p e r a z i n e   ob ta ined   as  d e s c r i b e d  

in  Example  9  was  r e ac t ed   under  r e f l u x   for  some  hours  with  3 , 4 , 5 -  

t r i m e t h o x y - b e n z y l c h l o r i d e   in  s t o i c h i o m e t r i c   r a t i o   in  a  1:1  c h l o r o f o r m :  

e thanol   mixture  in  the  presence  of  p y r i d i n e .  

The  r e a c t i o n   mixture   was  evapora ted   under  vacuum,  taken  up  in  d i l u t e  

sodium  hydroxide   s o l u t i o n ,   washed  with  ch lo ro fo rm,   a c i d i f i e d   w i t h  

ace t i c   acid  and  f i l t e r e d   over  c a r b o n .  

The  c l ea r   s o l u t i o n   was  a l k a l i s e d   with  c o n c e n t r a t e d   KOH  under  a g i t a -  

t ion.   The  p r e c i p i t a t e   was  f i l t e r e d   o f f ,   washed  with  water  and  p u r i f i e d  

with  s i l i c a   gel .   Yield  4 5 X .  

M.P.  -   176°-178°C  ( h y d r o c h l o r i d e )  



EXAMPLE  23 

P r e p a r a t i o n   of  the  compound  of  f o r m u l a  

The  N ( 2 - m e t h o x y - 5 - s u l p h a m o y l ) b e n z o y l - p i p e r a z i n e   obta ined  as  d e s c r i b e d  

in  Example  9  was  r eac t ed   with  3 - m e t h y l - b e n z y l c h l o r i d e   in  s t o i c h i o -  

metric  r a t i o   in  an  aqueous  d i l u t e   NaOH  s o l u t i o n .  

Tne  mixture  was  heated  to  a  t empera tu re   of  50°C  for  2  h o u r s .  

The  des i red   product   p r e c i p i t a t e d   on  c o o l i n g ,   and  was  r e c r y s t a l l i s e d  

from  i sopropy l   a l c o h o l .   Yield  50%. 

K .P .  -   180°-181°C 

EXAMPLE  24 

P r e p a r a t i o n   of  the  compound  of  o rmula  

The  N - ( 2 - m e t h o x y - 5 - s u l p h a m y l ) b e n z o y l - p i p e r a z i n e   ob ta ined   as  d e s c r i b e d  

in  Example  9  was  r e ac t ed   with  3 F - b e n z y l c h l o r i d e   in  s t o i c h i o m e t r i c  

r a t i o   in  an  aqueous  a lka l .ne   s o l u t i o n   at  a  t empera tu re   of  80° -100°C  



f o r   2  h o u r s .  

The  des i red   product   p r e c i p i t a t e d   on  c o o l i n g ,   and  was  r e c r y s t a l l i s e d  

from  i sopropyl   a l c o h o l .   Yield  35X. 

M.F. =  175°-176°C 

EXAMPLE  25 

P r e p a r a t i o n   of  the  compound  of  f o r m u l a  

B e n z y l - p i p e r a z i n e   and  2 - m e t h o x y - 5 - s u l p h a m o y l - m e t h y l e n e c h l o r i d e   i n  

s t o i c h i o m e t r i c   r a t i o   were  fed  in  ch loroform  s o l u t i o n   in to   a  r e a c t o r .  

The  mixture  was  kept  under  r e f lux   for  4  h o u r s .  

When  the  r e a c t i o n   t e r m i n a t e d ,   the  mixture  was  poured  in to   ice  and 

a c i d i f i e d   with  HCl.  

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   was  p u r i f i e d   by  c r y s t a l l i s a t i o n   f rom 

e thano l .   It  was  d i s s o l v e d   in  water  and  p r e c i p i t a t e d   with  ammonia.  I t  

was  f i l t e r e d   o f f ,   washed  with  water  and  c r y s t a l l i s e d   from  e t h a n o l .  

Yield  47X. 

M.P.  -   160°-164°C 





1.  P i p e r a z i n o   d e r i v a t i v e s   of  f o r m u l a  

in  wh ich :  

R  is  a  phenyl  r a d i c a l   c o n t a i n i n g   at  l e a s t   one  sulphonamido  group  and 

poss ib ly   o ther   s u b s t i t u e n t s   chosen  from  the  group  c o n s i s t i n g   o f  

halogen,   C1-C4  a l k y l ,   and  C1-C4  a lkoxy;   or  a  n i t r o g e n a t e d   h e t e r o c y c l i c  

ring  c o n t a i n i n g   as  s u b s t i t u e n t   at  l e a s t   one  amino,  amido  or  s u l p h o n -  

amido  g r o u p ;  

A  is  CO,  CH2,  SO2; 
R'  is  H,  a l k y l ,   a l k e n y l ,   a l k y l - a r y l ,   a l k y l - c y c l o a l k y l ,   a l k y l - a c y l ,  

a l k y l - c a r b o x y a l k o x y ,   a l k y l - c a r b o x y a m i n o ,   a l k e n y l - a r y l ,   a l k e n y l -  

c y c l o a l k y l ,   a l k e n y l - a c y l ,   a l k e n y l - c a r b o x y a l k o x y ,   a l k e n y l - c a r b o x y a m i n o ,  

acyl,   a r y l ;  

R"  is  H  or  t o g e t h e r   with  R'  and  wi th   the  n i t rogen   atom  to  which  t h i s  

l a t t e r   is  bonded  forms  a  h e t e r o c y c l i c   r ing ,   provided  tha t   when  R  i s  

a  s u b s t i t u t e d   phenyl  r a d i c a l   and  A  is  CO,  R'  is  other  than  H,  C1-C4 
a lky l ,   or  b e n z y l .  

2.  P i p e r a z i n o   d e r i v a t i v e s   as  claimed  in  claim  I,  w h e r e i n  

K is  2 - m e t h o x y - 5 - s u l p h a m o y l - p h e n y l ,   2 - s u l p h a m o y l - i m i d a z y l ,   2 - amino  

or  2 - a c e t a m i d o - 1 , 3 , 4 - t h i a d i a z o l e ;  

R'  is  H,  l i n e a r   or  branched  C1-C6  a l k y l ,   l i nea r   or  branched  C1-C6 
a lkeny l ,   a l k y l - p h e n y l   or  a l k e n y l - p h e n y l   in  which  the  phenyl  group  i s  

e i t h e r   simple  or  s u b s t i t u t e d   with  ha logens ,   t r i h a l o m e t h y l s ,   C1-C6 

a l k y l s ,   C1-C6  a lkoxys ,   C 1 - C 6  a l k y l e t h e r s ,   sulphonamido  groups;   C2-C6 
a l i p h a t i c   acyl ;   a l k y l a c y l   r a d i c a l   in  which  the  acyl  is  C1-C6  a l i p h a t i c ,  

aromatic  or  n i t r o g e n a t e d   h e t e r o c y c l i c ;   C3-C6  a l k y l c a r b o x y a l k o x y ;  

a l k y l - c a r b o x y a m i n o  i n   which  the  a lkyl   is  C1-C3  and  the  amine  is  mono 

or  d i s u b s t i t u t e d   with  l i n e a r   or  branched  C1-C6  alkyl   r a d i c a l s ;  

R"  is  H  or  t o g e t h e r   with  R'  forms  a  5  or  6  term  ring  condensed  w i t h  

the  p i p e r a z i n e ,   provided  tha t   when  R  is  a  s u b s t i t u t e d  p h e n y l   r a d i c a l  



and  A  is  CO,  R'  is  o the r   than  H,  C1-C4  a l k y l ,   or  b e n z y l .  

3.  A  process   for  p r epa r ing   p i p e r a z i n o   d e r i v a t i v e s   of  f o r m u l a  

in  which  A,  R,  R',   R"  are  as  defined  in  claim  1,  c h a r a c t e r i s e d   by 

e f f e c t i n g   the  f o l l o w i n g   r e a c t i o n  

in  which  X  is  OH,  SH,  Cl,  Br,  I,  OR"",  SR""  in  which  R""  is  m e t h y l ,  

e thy l ,   phenyl ,   ca rbomethoxy ,   ca rboe thoxy;   AR,  R,  R"  are  as  d e f i n e d  

defined  in  claim  1,  R"'  is  R'  or. a  p r o t e c t i v e   group  at  the  n i t r o g e n ,  

in  the  presence  of  a  base  or  condensing  agent ,   and  the  product   o b t a i n e d  

can  be  s u b j e c t e d   to  e l i m i n a t i o n   of  the  p r o t e c t i v e   group  at  the  n i t r o g e n  

and  to  i n t r o d u c t i o n   of  a  R'  r a d i c a l   as  def ined   in  claim  1,  or,  when 

A  is  CO,  can  be  s u b j e c t e d   to  r educ t ion   in  order  to  obta in   compounds 

in  which A  is  CH2. 

4.  A  process   as  claimed  in  claim  3,  wherein  the  compound  of  

formula  R-A-OH  is  r e a c t e d   with  the  p i p e r a z i n o   d e r i v a t i v e   in  t h e  

presence  of  PC13  or  POCl5  in  a  basic  s o l v e n t ,   and  the  product  o b t a i n e d  

is  i s o l a t e d   by  c o n v e n t i o n a l   methods .  

5.  A  process   as  claimed  in  claim  4,  wherein  the  r e a c t i o n   i s  

conducted  with  an  a m i n e : P C l 3 : a c i d   r a t i o   of  3 : 1 : 2 . 5 - 3 ,   in  p y r i d i n e .  

6.  A  p rocess   as  c laimed  in  claim  3,  wherein  R"'  is  benzyl  and 

is  e l im ina t ed   by  r e d u c t i o n   with  hydrogen  using  Pd  on  carbon  a s  

c a t a l y s t ,   before   i n t r o d u c i n g   the  R'  group  by  r e a c t i o n   with  a  compound 

of  formula  YR',  in  which  Y  is  halogen,   in  an  o rganic   so lven t   in  t h e  

presence  of  a   s t rong   i n o r g a n i c   or  o rganic   b a s e .  



7 .   A  process   as  claimed  in  claim  3,  wherein  t h e  r e d u c t i o n   of  

the  group  A =  CO  to  the  group  CH2  is  e f f e c t e d   by  h y d r o g e n a t i o n .  



Claims  for  A u s t r i a  

1.  A  procese  for  p r e p a r i n g   p i p e r a z i n o   d e r i v a t i v e s   of  f o r m u l s  

in  which  A, R,  R',  R"  are  as  de f ined   in  claim  1,  c h a r a c t e r i s e d   by 

e f f e c t i n g   the  f o l l o w i n g   r e a c t i o n  

in  which  X  is  OH,  SH,  Cl,  Br,  I,  OR'''',  SR''''  in  which  R""  is  m e t h y l ,  

e thy l ,   phenyl ,   ca rbomethoxy ,   c a r b o e t h o x y ;   AR,  R,  R "  a r e   as  d e f i n e d  

defined  in  c l a i n   1,  R'''  is  R'  or  a  p r o t e c t i v e   group  at  the  n i t r o g e n ,  

in  the  p resence   of  a  base  or  condens ing   agent ,   and  the  product   o b t a i n e d  

can  be  s u b j e c t e d   to  e l i m i n a t i o n   of  the  p r o t e c t i v e   group  at  the  n i t r o g e n  

and  to  i n t r o d u c t i o n   o f  a   R'  r a d i c a l   as  def ined  in  c la im  1,  or,  when 

A  is  CO,  can  be  s u b j e c t e d   to  r e d u c t i o n   in  order   to  o b t a i n   compounds 

in  which A  is  C H 2 .  

2.  A  p rocess   as  c la imed  in  claim  3,  wherein  the  compound  o f  

formula  k-A-OH  iF  r e a c t e d   with  the  p i p e r a z i n o   d e r i v a t i v e   in  the  

presence  of  PCl3  or  POCl5  in  a  basic   s o l v e n t ,   and  the  product   o b t a i n e d  

is  i s o l a t e d   by  c o n v e n t i o n a l   m e t h o d s .  

3.  A  p roces s   as  c la imed  in  claim  4,  wherein  the  r e a c t i o n   i s  

conducted  with  an  a m i n e : P C l 3 : a c i d   r a t i o   of  3 : 1 : 2 . 5 - 3 ,   in  p y r i d i n e .  

4.  A  p roce s s   as  c la imed  in  claim  3,  wherein  R"'  is   benzyl  and 

is  e l i m i n a t e d   by  r e d u c t i o n   with  hydrogen  using  Pd  on  carbon  a s  

c a t a l y s t ,   be fo re   i n t r o d u c i n g   the  R'  group  by  r e a c t i o n   with  a  compound 

of  formula  YR',  in  which  Y  is  ha logen ,   in  an  o r g a n i c   s o l v e n t   in  t h e  

p r e s e n c e . o f   a  s t rong   i n o r g a n i c   or  o rgan ic   b a s e .  



5.  A  process   ac  claimed  in  claim  3,  wherein  the  reduc t ion   of 

the  group  A =  CU  to  the  group  CH2 is  e f f e c t e d   by  h y d r o g e n s t i o n .  
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