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Process  for the  preparation  of  compounds  of the general 
formula:- 

wherein  R  is  an  optionally  substituted  phenyl  group,  Y is  a 
group  Me  or  a  hydrocarbon  group,  Me  is  a  metal  cation  and  E 
is  a  hydrogen  atom  or  a  metal  cation,  which  comprises 

wherein  0  is  a  hydrogen  atom  or  a  silyl  protecting  group,  Rz 
is  a  group  R,  with  the  proviso  that  any  hydroxy  groups  pres- 
ent  on  the  phenyl  group  are  replaced  by  a  group  -OQz, 
wherein  Qz is  a  group  Q,  but  excluding  hydrogen,  and  Ez is  a 
carboxyl-protecting  group,  with  a  compound  of  the  general 
formula:- 

wherein  Z  is  a  halogen  atom  and  X  is  a  group  OY  or  a  group 
Z,  at  low temperatures  under  anhydrous  conditions  and  care- 
fully  hydrolysing  the  product  obtained  either  with  just 
enough  water  to  remove  protecting  groups  and  hydrolyse 
groups  Z  to  hydroxy  groups  and,  still  under  anhydrous  con- 
ditions,  reacting  the  compound  obtained  with  an  organic 
metal  salt  carrying  a  metal  cation  Me  or,  in  which  case  the 
organic  solvent  is  water-insoluble,  with  an  excess  of  whter, 
followed  by  washing  the  mixture  acidified  with  water, 
extracting  the  organic  phase  with  neutral  water  and  forming 
a  salt  with  a  hydroxide  or  a  salt  carrying  a  salt-forming  cation 
Me.  High  yields  may  be  dbtained  by  this  salt-formation 
method. 



THIS  I N V E N T I O N  r e l a t e s   t o  a   new  p r o c e s s   fo r   t h e  

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

P r o c e s s e s   f o r   the  p r e p a r a t i o n   of  h y d r o x y p h o s p h i n y l -  

u r e i d o b e n z y l p e n i c i l l i n s   are  a l r e a d y   known.  For  example ,   B r i t i s h  

P a t e n t   S p e c i f i c a t i o n   No.  1 , 4 6 4 , 5 5 1   d e s c r i b e s ,   in  Example  2 6 ,  

the  r e a c t i o n   of  s i l y l a t e d   D - 6 - ( @ - a m i n o ) - b e n z y l c a r b o x a n i i d o -  

p e n i c i l l a n i c   ac id   ( a m p i c i l l i n )   w i th   c h l o r o ( e t h o x y ) p h o s p h i n y l -  

i s o c y a n a t e   [ C 2 H 5 O - P ( O ) ( C l ) N C O ]   in  an  o r g a n i c   s o l v e n t   at  a 

t e m p e r a t u r e   of  -65  to  -70°C.   The  r e a c t i o n   m i x t u r e   o b t a i n e d   i s  

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

aqueous   sodium  h y d r o x i d e .   A f t e r   e x t r a c t i n g   the  aqueous   p h a s e  

of  the  t w o - p h a s e   s y s t e m   fo rmed   wi th   an  o r g a n i c   s o l v e n t ,   t h e  

e x t r a c t   i s  e v a p o r a t e d ,   y i e l d i n g   abou t   5.5%  of  D - 6 - [ @ - { 3 -  

h y d r o x y ( e t h o x y ) - p h o s p h i n y l ) - u r e i d o }   b e n z y l c a r b o x a m i d o ]   p e n i -  

c i l l a n i c   a c i d .   This  compound  may  be  c o n v e r t e d   i n to   a  s a l t   w h i c h  

a p p e a r s   to  be  more  s t a b l e   than   the  a c i d ,   but  n e v e r t h e l e s s ,   t h e  

y i e l d   r e m a i n s   low,  i f   c a l c u l a t e d   on  the  a m p i c i l l i n   compound  u s e d  

as  s t a r t i n g   m a t e r i a l .   Us ing   the  same  method  b u t .  u s i n g   as  s t a r t i n g  

m a t e r i a l   D - 7 - ( a - a m i n o ) - b e n z y l c a r b o x a m i d o - d e s a c e t o x y c e p h a l o s p o r a n i c  

a c i d   ( c e p h a l e x i n ) '  a   much  h i g h e r   y i e l d   is  o b t a i n e d ,   be ing   61%, 

a c c o r d i n g   to  Example  30  o f - t h e   same  S p e c i f i c a t i o n .   The  c e p h a l o -  

s p o r i n   is  a p p a r e n t l y   more  s t a b l e   than   the  c o r r e s p o n d i n g   p e n i c i l l i n .  

The  d i s o d i u m   s a l t   of  D - 6 - [ @ - { 3 - ( H y d r o x y ( e t h o x y ) -  

p h o s p h i n y l ) u r e i d o } b e n z y l c a r b o x a m i d o ] p e n i c i l l a n i c   ac id   may  a l s o  

be  p r e p a r e d   by  a n o t h e r   p r o c e s s   as  d e s c r i b e d   in  Example  35  of  t h e  



a b o v e - m e n t i o n e d   S p e c i f i c a t i o n .   S i l y l a t e d   a m p i c i l l i n   is  r e a c t e d  

w i th   b e n z y l o x y ( e t h o x y ) p h o s p h i n y l - i s o c y a n a t e   [ C 6 H 5 C H 2 O ( C 2 H 5 O ) P -  
( O ) N C O ]   and  the  compound  f o r m e d ,   a f t e r   s e p a r a t i o n ,   i s  r e d u c e d  

wi th   h y d r o g e n   u s i n g   p a l l a d i u m - o n - c h a r c o a l   as  a  c a t a l y s t ,   in  t h e  

p r e s e n c e   of  sodium  b i c a r b o n a t e .   A l t h o u g h   t h i s   r e s u l t s   in  a  much 

h i g h e r   y i e l d   of  the  p r o d u c t ,   i . e .   50%  based   on  t h e  a m p i c i l l i n  

s t a r t i n g   m a t e r i a l ,   the   p r o c e s s   has  d r a w b a c k s   in  t h a t  p a l l a d i u m -  

o n - c h a r c o a l   is  e x p e n s i v e   and  the  r e d u c t i o n   s tep   t a k e s   a  c o n -  
s i d e r a b l e   l e n g t h   of  t i m e .  

By  u s i n g   a n h y d r o u s   D - 6 - ( @ - a m i n o ) - p - h y d r o x y b e n z y l -  

c a r b o x a m i d o - p e n i c i l l a n i c   a c i d   ( a m o x i c i l l i n )   as  the  s t a r t i n g  

m a t e r i a l ,   as  d e s c r i b e d   in  German  " O f f e n l e g u n g s s c h r i f t "  

No.  25  46  910,  Example  5,  i t   is  p o s s i b l e   to  o b t a i n   the  d i s o d i u m  

s a l t   of  D - 6 - [ a   { 3 - ( h y d r o x y ( e t h o x y ) p h o s p h i n y l ) u r e i d o } - p - h y d r o x y -  

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

me thod ,   wi th   p a l l a d i u m - o n - c h a r c o a l   as  a  c a t a l y s t .   A  y i e l d   of  74% 

is  o b t a i n e d ,   c a l c u l a t e d   on  the   s t a r t i n g   a m o x i c i l l i n   c o m p o u n d .  

However ,   the   use  of  the  e x p e n s i v e   c a t a l y s t   is  a  d rawback   of  t h i s  

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

of  h y d r o x y p h o s p h i n y l u r e i d o b e n z y l p e n i c i l l i n s   can  be  o b t a i n e d  

( e . g .   y i e l d s   of  50%  or  more)   w i t h o u t   use   of  the  e x p e n s i v e  

p a l l a d i u m - o n - c h a r c o a l   c a t a l y s t   by  a  p r o c e s s   which  is  s i m i l a r   t o  

t h a t   d i s c l o s e d   in  the  above  m e n t i o n e d   B r i t i s h   P a t e n t   S p e c i f i c a -  

t i o n   No.  1 , 4 6 4 , 5 5 1 ,   Example  26,  but   in  which  some  m o d i f i c a t i o n s  

are   a d o p t e d .  

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

f o r   the   p r e p a r a t i o n   of  compounds   of  the  g e n e r a l   f o r m u l a : .  

w h e r e i n   R  r e p r e s e n t s  a   p h e n y l   group  which  may  be  s u b s t i t u t e d  

by  one  or  two  g r o u p s ,   w h i c h  m a y   be  the  same  or  d i f f e r e n t ,  



s e l e c t e d   from  h y d r o x y ,   lower   a l k y l   and  lower   a l k o x y - g r o u p s ,  
Y  r e p r e s e n t s   a  group  Me  or  a  lower   a l k y l ,   a r y l ( l o w e r ) a l k y l  

or  a ry l   g roup ,   in  which  the  a r y l   group  may  be  s u b s t i t u t e d   by  

one  or  more  lower   a l k y l   g r o u p s ,   Me  r e p r e s e n t s   a  m e t a l   c a t i o n ,  

p r e f e r a b l y   an  a l k a l i   m e t a l   c a t i o n   ( e . g .   sodium  or  p o t a s s i u m )  

or  a l k a l i n e   e a r t h   me ta l   c a t i o n   ( e . g .   c a l c i u m ) ,   and  E  r e p r e -  

s e n t s  a   h y d r o g e n   atom  or  a  m e t a l   c a t i o n ,   which  may  be  . t he  

same  or  d i f f e r e n t   from  the  m e t a l   c a t i o n   Me,  c h a r a c t e r i z e d   b y  

r e a c t i n g   a  compound  of  the  g e n e r a l   f o r m u l a : -  

w h e r e i n   Q  r e p r e s e n t s   a  h y d r o g e n   atom  or  a  s i l i c o n   atom  c a r r y -  

ing  s u b s t i t u e n t s   s e l e c t e d   from  lower   a l k y l ,   lower   h a l o a l k y l ,  

a r y l ,   a r a l k y l ,   or  lower   a l k o x y a l k y l   g roups   and  h a l o g e n   a t o m s  

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

as  R  as  h e r e i n b e f o r e   d e f i n e d ,   w i th   the   p r o v i s o   t h a t   any  h y d r o x y  

g r o u p ( s )   p r e s e n t   on  the  p h e n y l   group  is  (or   a re )   r e p l a c e d   by  a 

group  -OQz,  w h e r e i n   Qz  has  the  same  s i g n i f i c a n c e   as  Q  as  h e r e i n -  

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

c a r b o x y l - p r o t e c t i n g   g roup ,   e .g .   a  group  Qz  as  h e r e i n b e f o r e  

d e f i n e d ,   wi th   a  compound  h a v i n g   the   g e n e r a l   f o r m u l a : -  

w h e r e i n   Z  r e p r e s e n t s   a  h a l o g e n ,   p r e f e r a b l y   a  c h l o r i n e   atom,  a n d  

X  r e p r e s e n t s  a   group  OY,  w h e r e i n   Y  is  as  h e r e i n b e f o r e   d e f i n e d ,  

or  a  group  Z  as  h e r e i n b e f o r e   d e f i n e d ,   at  a  t e m p e r a t u r e   b e l o w  

o°C,  p r e f e r a b l y   from  abou t   -900  to  abou t   - 40°C ,   more  p r e f e r a b l y  

from  about   -80°   to  about   - 60°C ,   u n d e r   a n h y d r o u s   c o n d i t i o n s   i n  

an  o r g a n i c   s o l v e n t   medium,  e . g .   m e t h y l e n e   c h l o r i d e   or  e t h y l  

a c e t a t e   and  c a r e f u l l y   h y d r o l y s i n g   the  p r o d u c t   thus   o b t a i n e d  

e i t h e r  w i t h   an  amount  of  wa t e r   j u s t   s u f f i c i e n t   to  remove  a n y  

p r o t e c t i n g   g roups   p r e s e n t  i n   the  i n t e r m e d i a t e   p r o d u c t   a n d  t o  

h y d r o l y s e   the  g r o u p ( s )   Z  to  h y d r o x y   g r o u p ( s )  a n d ,   s t i l l   u n d e r  



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

h y d r o x y   g r o u p ( s )   formed  by  h y d r o l y s i s   of  g r o u p ( s )   Z  i n t o   g r o u p . ( s )  

OMe,  w h e r e i n   Me  is  as  h e r e i n b e f o r e   d e f i n e d ,   by  means  of  an  

o r g a n i c   a c i d   s a l t   hav ing   a  s a l t - f o r m i n g   c a t i o n   Me,  p r e f e r a b l y  

an  a l k a n o i c   s a l t ,   the  a l k a n o y l   group  of  which  c o n t a i n s   1  to  20 

c a r b o n   a toms ,   p r e f e r a b l y   5  to  10  c a r b o n   atoms  or ,   in  which  c a s e  

the  o r g a n i c  s o l v e n t   u s e d  i s   one  i n s o l u b l e   or  s u b s t a n t i a l l y   i n -  

s o l u b l e   in  w a t e r ,   wi th   up  to  100%  e x c e s s ,   p r e f e r a b l y   20  to  60% 

e x c e s s ,   of  w a t e r ,   wash ing   the  m i x t u r e   with  w a t e r   at  a  p H - v a l u e  

of  0  to  3,  p r e f e r a b l y   1  to  2,  e x t r a c t i n g   the  o r g a n i c   l a y e r  

fo rmed   wi th   w a t e r   at  a  p H - v a l u e   of  5  to  8,  p r e f e r a b l y   6.5  to  7 . 5 .  

by  means  of  add ing   a  h y d r o x i d e   or  a  s a l t   h av ing   a  s a l t - f o r m i n g  

c a t i o n   Me,  thus   c o n v e r t i n g  h y d r o x y   g r o u p ( s )   fo rmed  by  h y d r o l y s i s  

of  g r o u p s  Z   i n t o   g roups   OMe  and  Ez  i n t o   Me,  w h e r e i n   Me  i s  a s  

h e r e i n b e f o r e   d e f i n e d .  

The  term  " l o w e r "   as  used   in  c o n n e c t i o n   wi th   a l k y l   a n d  

a l k o x y   g roups   means  t h a t   the   g roups   in  q u e s t i o n   c o n t a i n   1  to  6 

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

T h e  s a l t   f o r m a t i o n ,   when  c a r r i e d   out  in  an  o r g a n i c  

medium,  is  p r e f e r a b l y   c a r r i e d   out  in  o r g a n i c   s o l v e n t s   h a v i n g  

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

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

m i x t u r e s   of  two  or  more  of  t h e s e   s o l v e n t s .   Examples   of  u s e f u l  

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

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

a c i d s ,   s t e a r i c   a c i d s ,   e t c .   P r e f e r a b l y   s a l t s   of  2 - e t h y l h e x a n o i c  

ac id   are  u s e d .  

Due  to  the  d i f f e r e n c e   in  pK a  of  the  P-OH  and  COOH  g r o u p s  

s a l t   f o r m a t i o n . o n   a d d i t i o n   of  an  o r g a n i c   ac id   s a l t   w i l l   at  f i r s t  

t ake   p l a c e   e x c l u s i v e l y   a t  t h e   P-OH  g r o u p ( s ) ,   w h e r e u p o n   t h e  

fo rmed   p a r t i a l   s a l t   p r e c i p i t a t e s   and  b e c a u s e   of  t h i s   the  c a r b -  

o x y l a t e   ion  w i l l   not  be  f o r m e d .   T h e r e f o r e   l a r g e  a m o u n t s   of  t h e  

o r g a n i c   a c i d   s a l t   e x c e s s i v e   to  the  amount  c a l c u l a t e d   fo r   s a l t  

f o r m a t i o n   of  the   P-OH  g r o u p ( s )   are  u s e l e s s   and  s h o u l d   n o r m a l l y  

be  a v o i d e d   in  o r d e r   not   to  c o n t a m i n a t e   the  f i n a l   p r o d u c t   u n -  

n e c e s s a r i l y .   The  p r e c i p i t a t e d   p a r t i a l   s a l t   is  c o l l e c t e d   a n d  

c o n v e r t e d   i n t o  a   d i -   or  t r i - s a l t ,  ' a s   t h e  c a s e   m a y  b e ,   in  a n y  



c o n v e n t i o n a l   manner ,   e . g .  b y   means  of  aqueous   sodium  c a r b o n a t e .  

In  the  case   the  h y d r o l y s e d   compound  is  washed  w i t h  

w a t e r   b e f o r e   s a l t   f o r m a t i o n ,   c a r e   must  be  t a k e n   t h a t   the  c o m -  

pound  has  been  d i s s o l v e d   in  an  o r g a n i c   medium  not   or  s u b s t a n t -  

i a l l y   not   s o l u b l e   in  w a t e r ,   in  o r d e r   t h a t   the   compound  r e m a i n s  

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

s o l v e n t s   are  methyTene   c h l o r i d e ,   e t h y l   a c e t a t e ,   e t c . ,   but  s o l -  

v e n t s   l i k e   a c e t o n e   s h o u l d   t hen   be  a v o i d e d .   The  w a t e r   may  b e  

a c i d i f i e d   by  a  s o l u t i o n   of  a n  i n o r g a n i c   s a l t ,   such  as  h y d r o -  

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

c h l o r i c   a c i d   is  c o n v e n i e n t l y   u s e d .  T h e   s a l t   f o r m a t i o n   a f t e r w a r d s  

may  be  e f f e c t e d   by  the  use  of  s o l u t i o n s   of  a  h y d r o x i d e   or  a  s a l t  

of  c a t i o n s   h e r e i n b e f o r e   d e f i n e d ,   such  as  s o d i u m  h y d r o x i d e .  

The  s t a r t i n g ' c o m p o d n d s   of  f o r m u l a   II  may  be  p r e p a r e d  

by  me thods   known  per  se.   The  p h o s p h i n y l i s o c y a n a t e s   of  f o r m u l a  

I I I   may  be  p r e p a r e d ,   fo r   example ,   as  d e s c r i b e d   by  Narbu t   et  a l ,  

Zh.  Obshch.   Khim.  38  (1968)   page  1321  and  G u b n i t s k a y a   et  a l ,  

Zh.  Obshch .Khim.   (1970)   page  1 2 0 5 .  

By  the  term  "methods   known  per   se"  as  used  in  t h i s  

s p e c i f i c a t i o n   is  meant  me thods   h e r e t o f o r e   used   or  d e s c r i b e d   i n  

the  c h e m i c a l   l i t e r a t u r e .  

The  c a t i o n s   E  and Me  are  p r e f e r a b l y   n o n - t o x i c ,   p h a r m a -  

c e u t i c a l l y   a c c e p t a b l e   c a t i o n s   f o r   p e n i c i l l i n s ,   p r e f e r a b l y  

sod ium,   p o t a s s i u m   or  c a l c i u m .  

The  s t a r t i n g   p e n i c i l l i n   compounds  from  which  the  c o m -  

pounds  of  g e n e r a l   f o r m u l a   II  are  p r e p a r e d   c o n t a i n   a  c a r b o x y l i c  

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

which  may  a l s o   i n t e r f e r e  w i t h   the  r e a c t i o n .   T h e s e  g r o u p s   a r e  

p r o t e c t e d   b y  a   group  Qz  as  h e r e i n b e f o r e   d e f i n e d   by  m e t h o d s  

k n o w n   per   se.  P r e f e r a b l y   s i l y l   e s t e r s   are  p r e p a r e d   by  r e a c t i n g  

the  f r e e   c a r b o x y l   group  w i t h ,   e .g .   t r i m e t h y l c h l o r o s i l a n e ,  

N , O - b i s t r i m e t h y l s i l y l a c e t a m i d e ,   t r i m e t h y l s i l y l a c e t a m i d e ,  

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

s i l y l c a r b a m a t e   or  b i s t r i m e t h y l s i l y l s u l p h a m a t e .   When  s i l y l h a l o  

compounds  are  used  i t   is  p r e f e r r e d   to  c a r r y   out  the  s i l y l a t i o n  

r e a c t i o n   in  the  p r e s e n c e  o f   an  a c i d - b i n d i n g   compound  such  a s  

t r i e t h y l a m i n e   or  e t h y l e n e d i a m i n e .  



An  a d v a n t a g e   of  the   p r o c e s s   of  the  p r e s e n t  i n v e n t i o n  

over   methods   p r e v i o u s l y   d i s c l o s e d   in  s p e c i f i c a t i o n s   as  h e r e t o -  

b e f o r e   m e n t i o n e d   fo r   the  p r e p a r a t i o n   of  h y d r o x y p h o s p h i n y l u r e i d o -  

b e n z y l p e n i c i l l i n s   is  t h a t   the   r e a c t i o n s   i n v o l v e d   can  a l l   b e  

c a r r i e d   out  in  one  r e a c t i o n   v e s s e l .  

The  compounds  of  g e n e r a l   f o r m u l a   I  p r e p a r e d   by  t h e  

p r o c e s s   of  the   i n v e n t i o n ,   show  a n t i b i o t i c   a c t i v i t y ,   as  d e s c r i b e d  
in  the   a f o r e - m e n t i o n e d   B r i t i s h   P a t e n t   S p e c i f i c a t i o n   No.  1 , 4 6 4 , 5 5 1  

and  German  " O f f e n l e g u n g s s c h r i f t "   No.  25  46  9 1 0 .  

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 

P r e p a r a t i o n   of  t h e  d i s o d i u m   s a l t   and  the  s o d i u m  

p o t a s s i u m   doub le   s a l t   of  D - 6 { @ - [ 3 - ( h y d r o x y ) ( e t h o x y ) p h o s p h i n y l ) -  

u r e i d o - ] - p - h y d r o x y b e n z y l c a r b o x a m w d o } p e n i c i l l a n i c   a c i d .  

D - 6 - ( a - a m i n o ) - P - h y d r o x y b e n z y l c a r b o x a m i d o   p e n i c i l l a n i c  

ac id   ( a m o x i c i l l i n )   ( 3 6 . 9  g ,   0 .10  mole)  is  s i l y l a t e d   wi th   53.4  ml  

( 0 . 2 2   mole)  of  N , 0 - b i s t r i m e t h y l s i l y l a c e t a m i d e   in  250  ml  o f  

m e t h y l e n e   c h l o r i d e   as  s o l v e n t .   A f t e r   c o o l i n g   the  s o l u t i o n   t o  

about   -70°C  a  s o l u t i o n   of  17.g   (0 .10   mole)  of  (C2H5O)P0(Cl)NCO 
( e t h y l c h l o r o p h o s p h o r u s i s o c y a n a t i d a t e )   in  250  ml  of  dry  a c e t o n e  

is  added  d r o p w i s e .   A f t e r   c o m p l e t i o n   of  the  a d d i t i o n   the  m i x t u r e  

is  s t i r r e d   for   1 t   hours   and  a  m i x t u r e   of  5.8  ml  (0 .32   mole)  o f  

w a t e r ,   8.1  ml  (0 .10   mole)  of  p y r i d i n e   and  250  ml  of  dry  a c e t o n e  

are   added  at  a  t e m p e r a t u r e   of  -70°C.   The  t e m p e r a t u r e   of  t h e  

r e a c t i o n   m i x t u r e   is  t hen   a l l o w e d   to  r i s e   q u i c k l y   to  -40°C  a n d .  

t hen   s l o w l y   to  - 10°C ,   d u r i n g   a  p e r i o d   of  2  h o u r s ,   in  o r d e r   t o  

c o m p l e t e   the  h y d r o l y s i s   of  the   c h l o r i d e   and  p r o t e c t i v e   s i l y l  

g r o u p s .   2  g  of  a c t i v a t e d   c a r b o n   are  added  and  a f t e r   s t i r r i n g  

f o r   10  m i n u t e s   the   m i x t u r e   is  f i l t e r e d .   A  s o l u t i o n   of  16.8  g 

(0 .10   mole)   of  sodium  2 - e t h y l h e x a n o a t e   in  200  ml  of  dry  a c e t o n e  

is  added  to  the   f i l t r a t e   at  +5°C,  and  t h e  m i x t u r e   is  s t i r r e d   f o r  

10  m i n u t e s   at  the  same  t e m p e r a t u r e ,   and  fo r   a  f u r t h e r   15  m i n u t e s  

at  a m b i e n t   t e m p e r a t u r e .   A  p r e c i p i t a t e   is  formed  which  i s  

f i l t e r e d   o f f  a n d   s u s p e n d e d   in  1 1 2  l i t r e   of  dry  a c e t o n e . . T h e  



m i x t u r e   is  s t i r r e d   m e c h a n i c a l l y   f o r   45  m i n u t e s   and  the  p r e c i p i -  

t a t e   is  then   f i l t e r e d   o f f .   This  o p e r a t i o n   is  r e p e a t e d ,   r e s u l t -  

ing  in  a  much  p u r e r   p r o d u c t .   The  p r e c i p i t a t e   from  the  r e p e a t e d  

o p e r a t i o n   is  s u s p e n d e d   in  750  ml  of  w a t e r .   The  s u s p e n s i o n   i s  

c o o l e d   by  the  e x t e r i o r   a p p l i c a t i o n   of  ice  and  n i t r o g e n   b u b b l e d  

t h r o u g h   the  m i x t u r e ,   and  the  p r e c i p i t a t e   d i s s o l v e d   by  t h e  

a d d i t i o n   of  5.3  g  of  sodium  b i c a r b o n a t e   at  pH  6 .8 .   B y  f r e e z e -  

d r y i n g   the  s o l u t i o n   33  g  (58%)  of  the  t i t l e   d i s o d i v m   s a l t   a r e  

o b t a i n e d ,   c o n t a i n i n g   only   a  t r a c e   of  sodium  2 - e t h y l h e x a n o a t e .  

The  p h y s i c o c h e m i c a l   p r o p e r t i e s   of  the   compound  o b t a i n e d   are  a s  

f o l l o w s : -  

IR  ( K B r - d i s c ,   v a l u e s   in  cm-1) :   about   3200 -3600   ( b r o a d   and  

i n t e n s i v e ) ,   2975,  2930  ( s h ) ,   17659  ±   1 6 5 0 - 1 6 7 0 ,  ±   1 6 1 0 ,  

1550  ( s h ) ,   1515,  1460,  1 4 0 0 ,  1 3 7 5   ( s h ) ,  ±   1325,  about   1240 

( b r o a d ) ,   1 1 8 0 ,   1135,  1085,  1050,  955,  900,  7 7 0 .  

PMR  ( a b o u t   5:1  m i x t u r e   of  d6-DMSO  and  DC02D,  DSS  as  r e f e r e n c e ,  
6 - v a l u e s   in  ppm):  1.25  ( c e n t r e   of  two  c l o s e   t r i p l e t s ,   J x 7 . 5   c p s ) ,  

1 .46   (s )   and  1.59  (s)   a l l   t o g e t h e r   9H;  about   3.75  to  4 . 1  

( m u l t i p l e t ,   2H),  4 .22   (s ,   1H),  5.42  (s)   and  about   5.3  to  5 . 6  

( b r o a d e n e d   AB-q)  t o g e t h e r   3H;  6.65  to  7.35  ( q - l i k e ,   J  ≈ 8 . 5   c p s ,  
4 H ) .  

The  p h y s i c o c h e m i c a l   p r o p e r t i e s   are  i d e n t i c a l   to  t hose   of  t h e  

compound  p r e p a r e d   in  Example  5  of  German  " O f f e n l e g u n g s s c h r i f t "  

No.  25  46  9 1 0 .  

The  sodium  p o t a s s i u m   d o u b l e   s a l t   is  p r e p a r e d   in  t h e  

same  m a n n e r ,   but  i n s t e a d   of  sodium  2 - e t h y l h e x a n o a t e ,   10  g 

( 0 . 1 0   mole)   of  p o t a s s i u m   a c e t a t e ,   d i s s o l v e d   in  b u t a n o l ,   a r e  

a d d e d .  A   p r e c i p i t a t e   is  formed  s l o w l y .   The  p r e c i p i t a t e   i s  

t r e a t e d   wi th   sodium  b i c a r b o n a t e   in  the  manner  d e s c r i b e d   a b o v e ,  

y i e l d i n g   26  g  (45%)  of  the  t i t l e   sodium  p o t a s s i u m   compound 

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

d i s o d i u m   s a l t   g iven  a b o v e .  

The  d i s o d i u m   s a l t   may  a l so   be  p r e p a r e d   by  us ing   a  

sodium  s t e a r a t e   s u s p e n s i o n   in  a c e t o n e ,   i n s t e a d   of  the  s o d i u m  

2 - e t h y l h e x a n o a t e .   A  w h i t e   powder  is  o b t a i n e d   c o n s i s t i n g   o f  

the  monosodium  s a l t   c o n t a i n i n g   a  f a i r   amount  of  sodium  s t e a r a t e .  

3.3  a  of  t h i s   p r o d u c t   are  s u s p e n d e d   i n  3 0   ml  of  water   at  0 ° C .  



The  s u s p e n s i o n   is  c o o l e d   by  the  e x t e r i o r   a p p l i c a t i o n   of  i c e  

and  n i t r o g e n   is  b u b b l e d   t h r o u g h   t h e  m i x t u r e .   By  a d d i t i o n   o f  

a  1  N  sodium  h y d r o x i d e   s o l u t i o n ,   u n t i l   a  pH-va lue   of  7  i s  

o b t a i n e d ,   the  p r e c i p i t a t e   d i s s o l v e s .   90  ml  of  e t h a n o l   and  

1.2  g  of  a c t i v a t e d   c a rbon   are  added  and  the  r e a c t i o n   m i x t u r e  

is  s t i r r e d   at  0°C  for 1 2  hour .   The  m i x t u r e   is  f i l t e r e d   and  t h e  

f i l t r a t e   is  c o n c e n t r a t e d   in  vacae  ( ba th   t e m p e r a t u r e   not   e x -  

c e e d i n g   20°C) ,   d u r i n g   which  2  p o r t i o n s   of  80  ml  of  dry  e t h a n o l  

a r e   added  to  remove  as  much  wa te r   as  p o s s i b l e .   When  c o n c e n t r a t e d  

to  about   15  ml  the  r e s i d u e   i s ,   wi th   s t i r r i n g ,   pou red   i n to   a  

m i x t u r e   of  55 ml  o f  2 , 2 - d i m e t h o x y p r o p a n e   and  120  ml  of  a c e t o n e .  
The  r e s u l t i n g   p r e c i p i t a t e   is  f i l t e r e d   o f f ,   washed  with  a c e t o n e  

and  d r i e d   in  vacuo,   y i e l d i n g   2 . 4  g   of  the  d i s o d i u m   t i t l e   com- 

p o u n d .  

EXAMPLE  2 

P r e p a r a t i o n   of  the  d i s o d i u m   s a l t   of  D - 6 - [ @ { - 3 -  

( h y d r o x y ( e t h o x y ) p h o s p h i n y l ) u r e i d o }   - p - h y c r o x y b e n z y l c a r b o x a m i d o ]  

p e n i c i l l a n i c   a c i d .  

D - 6 - ( @ - a m i n o ) - p - h y d r o x y b e r z y l c a r b o x a m i d o p e n i c i l l a n i c  

a c i d   ( a m o x i c i l l i n )   ( 108 .5   g,  0 . 2975   mole)  is  s i l y l a t e d   w i t h  

162 .5   ml  ( 0 .655   mole)  of  N , 0 - b i s t r i m e t h y l s i l y l a c e t a m i d e   i n  

750  ml  of  m e t h y l e n e   c h l o r i d e .   A f t e r   c o o l i n g   the  s o l u t i o n   t o  

abou t   -70°C  a  s o l u t i o n   of  50.5  g  ( 0 , 2 9 7 5   mole)  of  e t h y l c h l o r o -  

p h o s p h o r u s i s o c y a n a t i d a t e   in  750  ml  of  e t h y l a c e t a t e   is  a d d e d  

d r o p w i s e .   A f t e r   c o m p l e t i o n   of  the  a d d i t i o n   the  m i x t u r e   i s  

s t i r r e d   fo r   11 2  hours   and  25  ml  ( 1 . 3 9   mole)  of  wa t e r   and  1  1  o f  

e t h y l a c e t a t e   are  added  at  a  t e m p e r a t u r e   of  -70°C.   The  t e m p e r a t u r e  

is  a l l o w e d   to  r i s e   to  -40°C  in  1  hour  and  then  to  0°C  in  11 2  h o u r s .  

A f t e r   s e p a r a t i o n   of  the   l a y e r s   the  o r g a n i c   l a y e r   is  washed  t w i c e  

w i t h   200  ml  of  w a t e r .   Then  600  ml  1N  s o d i u m h y d r o x i d e   are  a d d e d  

s l o w l y   at  a  pH-va lue   of  5  or  s l i g h t l y   lower .   A f t e r   c o m p l e t i o n  

of  the  a d d i t i o n   the  p H - v a l u e   of  the  w a t e r l a y e r   is  b r o u g h t   to  7  

wi th   1N  sodium  h y d r o x i d e   in  1  hour .   The  s o l u t i o n   is  t r e a t e d   w i t h  

10  g  of  a c t i v a t e d   c a r b o n , a n d ,   a f t e r   f i l t r a t i o n ,   c o n c e n t r a t e d   i n  

vacuo  d u r i n g   which  s e v e r a l   p o r t i o n s   of  dry  e t h a n o l   are  added  i n  

o r d e r   to  remove  as  much  wa te r   as  p o s s i b l e .   The  r e s i d u e   i s  

d i s s o l v e d   in  12 1  of  m e t h a n o l   and  c o n c e n t r a t e d   in  the  same  m a n n e r  



to  750  ml  a f t e r   which  e t h a n o l   is  added  s l o w l y   d u r i n g   t h e  

c o n c e n t r a t i o n ,   thus   k e e p i n g   the  volume  750  ml,  t i l l  a l m o s t  

a l l   m e t h a n o l   is  r emoved .   The  p r e c i p i t a t e   formed  is  f i l t e r e d  

o f f ,   washed   w i t h   e t h a n o l   and  d i e t h y l e t h e r   and  d r i e d   in  v a c u o  

o v e r   p h o s p h o r u s p e n t o x i d e ,   y i e l d i n g   100  g  (60%)  of  the  d i -  

sod ium  t i t l e   c o m g o u n d .  

EXAMPLE  3 

P r e p a r a t i o n   of  the  d i s o d i u m   s a l t   of  D - 6 - { @ [ 3 -  

h y d r o x y ( e t h o x y ) p h o s p h i n y l ) u r e i d o ]   b e n z y l c a r b o x a m i d o } -  

p e n i c i l l a n i c  a c i d .  

1 0 . 5   g  ( 0 . 0 3   mole)  o f   D - 6 - ( @ - a m i n o ) b e n z y l c a r b o x -  

a m i d o p e n i c i l l a n i c   a c i d   ( a m p i c i l l i n )   is  s i l y l a t e d   with  9.6  ml  

( 0 . 0 4   mole )   of  N , 0 - b i s t r i m e t h y l s i l y l a c s t a m i d e   in  50  ml  of  d r y  

m e t h y l e n e   c h l o r i d e .   The  s o l u t i o n   is  c o o l e d   to  -65°C  and  a 

s o l u t i o n   of  5  g  ( 0 . 0 3   mole)  of  (C2H5O)PO(Cl)NCO  ( e t h y l c h l o r o -  

p h o s p h o r u s i s o c y a n a t i d a t e )   in  55  ml  dry  m e t h y l e n e   c h l o r i d e   i s  

added  d r o p w i s e .   The  m i x t u r e   is  s t i r r e d   for   75  m i n u t e s   and  t h e n  

a  m i x t u r e   of  1.26  ml  ( 0 . 0 7   mole)   of  w a t e r ,   2.4  ml  (0 .03   m o l e )  

of  p y r i d i n e   and  30  ml  of  a c e t o n e   is  added.   A f t e r   c o m p l e t i o n  

of  the   a d d i t i o n   the  t e m p e r a t u r e   is  r a i s e d   r a p i d l y   to  -35°C  and  

t h e n   s l o w l y   t o  0 ° C   over   a  p e r i o d   of  t ime  o f  2   h o u r s .   A  s o l u t i o n  

of  4 .9   g  ( 0 . 0 3   mole)   of  sodium  2 - e t h y l h e x a n o a t e   in  30  ml  o f  

dry  a c e t o n e   is  added  to  the  r e a c t i o n   m i x t u r e   at  0 ° C   and  t h e  

m i x t u r e   is  s t i r r e d   fo r   112 hours ,   the   t e m p e r a t u r e   be ing   a l l o w e d  

to  r i s e   to  about   a m b i e n t   t e m p e r a t u r e .   A  p r e c i p i t a t e   is  f o r m e d  

which   is   f i l t e r e d   o f f   and  s u s p e n d e d   in  150  ml  of  dry  a c e t o n e .  

The  s u s p e n s i o n   is  s t i r r e d   fo r   45  m i n u t e s   and  the  p r e c i p i t a t e  

is  f i l t e r e d   o f f .   This   p r o c e d u r e   is  r e p e a t e d   once  and  t h e  

p r e c i p i t a t e   o b t a i n e d   is  s u s p e n d e d   in  100  ml  of  w a t e r .   The 

s u s p e n s i o n  i s   c o o l e d   wi th   i c e ,   ' n i t r o g e n   is  bubb l ed   t h r o u g h   t h e  

m i x t u r e   and  the   p r e c i p i t a t e   is  d i s s o l v e d   by  the  a d d i t i o n   o f  

an  amount  of  sodium  b i c a r b o n a t e   j u s t   s u f f i c i e n t   fo r   the  d e s i r e d  

s a l t   f o r m a t i o n .   The  s o l u t i o n   o b t a i n e d   is  f r e e z e - d r i e d ,   r e s u l t i n g  

in  a  y i e l d   of  8.6  g  (53%)  of  the  t i t l e   compound  hav ing   t h e  

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

IR  ( K B r - d i s c ,   v a l u e s   in  c m - 1 ) :  ±  3 5 5 0 ,  ±  2 6 0 0 ,   ±  3320  a n d  

±  3250,   1 7 8 0 ,  1 7 4 0 - 1 7 1 0 ,   1 6 4 0 - 1 6 7 0 ,   ±  1 5 3 0  ( i n t e n s e ) ,   1 2 1 0 ,  



1040 ,   7 0 0 .  

PMR  (d6-DMSO,  60  Mc,δ  - v a l u e s   in  ppm,  DSS  as  r e f e r e n c e ) :   1 . 2  

( t ,   J ≈ 7 . 0   cps ,   3H),  1 .44  and  1.58  (6H),   3.95  ( m u l t i p l e t )   a n d  

4 . 2 4   ( s )   t o g e t h e r   3H,  about   5.5  ( m u l t i p l e t ,   J  5 , 6 ≈ 4 . 0   c p s )  

and  a b o u t   5 .65  (d)  t o g e t h e r   3H,  abou t   7.4  (5H),  7.7  ( d ,  

J ≈ 8 . 5   c p s ) ,   7 .9   (d,   J ≈ 7 . 5   c p s ) ,   9 .15   (d,  J ≈ 7 . 5   c p s ) .  

EXAMPLE  4 

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

p h o s p h i n y l u r e i d o b e n z y l p e n i c i l l i n s .  

In  a  s i m i l a r   manner  to  t h a t   d e s c r i b e d   in  Example  1 

or  3  t he   f o l l o w i n g   compounds  are   p r e p a r e d   in  y i e l d s   v a r y i n g  

f rom  35  t o  6 5 % :  

D i sod ium  s a l t   of  D - 6 - { @ - [ 3 - ( h y d r o x y ( m e t h o x y ) -  

p h o s p h i n y l ) u r e i d o ] - p - h y d r o x y b e n z y l c a r b o x a m i d o }   p e n i c i l l a n i c  

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

IR  ( K B r - d i s c ,   v a l u e s  i n   cm-1) :   abou t   3280-3600  (b road   a n d  

i n t e n s i v e ) ,  ±   2950  ( s h ) ,   1760,  1680  ( s h ) ,   about   1645  to  1 6 6 5 ,  

±  1600 ,   ±  1540,   1500,   1455,  1395,  1370  ( s h ) ,   1345  ( s h ) ,  

1 3 1 0 - 1 3 3 0 ,   1 2 1 5 - 1 2 4 5 ,   1180  ( s h ) ,   1125,   1080  ( i n t e n s i v e ) ,   1 0 4 5 ,  

8 9 5 ,  ±   7 7 0 .  

PMR  ( a b o u t   5:1  m i x t u r e   of  d6-DMSO  and  DC02D,  60  Mc,  DSS  a s  
r e f e r e n c e ,  δ - v a l u e s   in  ppm):  1 .47  and  1.59  ( 6 H ) ,  - 3 . 5 0   ( d ,  

J ≈ 1 1 . 6   c p s ,   3H),  4 . 27   ( s ,   1H),  5 .44  (s)   and  about   5.35  to  5 . 6  

( b r o a d e n e d   AB-q)  t o g e t h e r   3H,  6.7  to  7 .35  ( q - l i k e ,  4 H ) .  

D i s o d i u m   s a l t   of  D-6-  @ - [ 3 - ( h y d r o x y ( b e n z y l o x y ) -  

p h o s p h i n y l ) u r e i d ] - p - h y d r o x y b e n z y l c a r b o x a m i d o   p e n i c i l l a n i c  

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

IR  ( K B r - d i s c ,   v a l u e s  i n   cm-1) ;   a b o u t   3 1 0 0 - 3 6 0 0 ,   s h o u l d e r s  

a t  ±   3050,   2970  and  2935,   1765,  1690  ( s h ) ,   1 6 4 0 - 1 6 6 0 ,  

1 5 9 5 - 1 6 1 5 ,   ±  1550   ( s h ) ,   1515,  1455,  1 4 0 0 ,  1 3 8 0   ( s h ) ,   1 3 2 0 - 1 3 4 0 ,  

1 2 2 0 - 1 2 6 0 ,   1180,   1135 ,   1090  ( i n t e n s i v e ) ,   1 0 1 0 - 1 0 3 5 ,   985,  9 0 0 ,  

870,   845,   750,  7 1 0 .  

PMR  ( a b o u t   4:1  m i x t u r e   of  d6-DMSO  and  DC02D,  60  Mc,  DSS  a s  
r e f e r e n c e ,  δ - v a l u e s   i n  p p m ) :   1.48  and  1.60  (6H),  4 .26  (s ,   1 H ) ,  

4 . 8 6   (d,   J ≈ 7 . 0   c p s ,   2H),  5.45  (s)   and  5.35  to  5.60  ( A B - q ,  

J ≈ 4 . 0   cps )   t o g e t h e r   3H);  6 .65  to  7.3  ( q - l i k e ,   J ≈ 8 . 2   c p s )  

and  a b o u t   7 . 3 5   t o g e t h e r   9 H .  



Thin  l a y e r   c h r o m a t o g r a p h y   Rf  about   0 .9   (UV  p o s i t i v e )   ( s i l i c a ,  

9 5 : 5 : 5   m i x t u r e   of  m e t h a r n o l , a c e t i c   ac id   and  w a t e r ) .  

D i s o d i u m  s a l t   of  D - 6 - { @ - [ 3 - ( h y d r o x y ( p h e n o x y ) -  

p h o s p h i n y l ) u r e i d o ] - p - h y d r o x y b e n z y l c a r b o x a m i d o } p e n i c i l l a n i c  

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

IR  ( K B r - d i s c ,   v a l u e s   in  cm-1) :   3400,  1780,  1 6 6 0 ,  1 6 1 0 ,  

1520,  1400,   1320,  1220,  1140,  1060,   780,  7 0 0 .  

PMR  ( m i x t u r e   of  d6-DHSO  and  DCO2D,  δ - v a l u e s   in  ppm,  TMS  as  

r e f e r e n c e ) :   1 .45  ( s ,   3H),  1.58  ( s ,  3 H ) ,   4 .25  (s ,   1H),  5 . 3 - '  

5.6  ( m u l t i p l e t ,   3H),  6 .75  (d,  2H)  and  7 . 1 - 7 . 4   ( m u l t i p l e t ,   7H) .  

The  p h y s i c o c h e m i c a l   p r o p e r t i e s   of  the  t h r e e   a b o v e -  

m e n t i o n e d   compounds  are  i d e n t i c a l   t o  t h o s e   of  the  compounds  

p r e p a r e d   in  Examples   5,  6  and  10  r e s p e c t i v e l y   of  German 

" O f f e n l e g u n g s s c h r i f t "   No.  25-46  9 1 0 .  

EXAMPLE  5 

P r e p a r a t i o n   of  the  t r i s o d i u m   s a l t   of  D - 6 - { @ [ 3 -  

( d i h y d r o x y p h o s g h i n y l ) u r e i d o ] - p - h y d r o x y b e n z y l c a r b o x a m i d o } -  

p e n i c i l l a n i c   a c i d .  

D - 6 - ( @ - a m i n o ) - p - h y d r o x y b e n z y l c a r b o x a r v i d o p e n i c i l l a -  

n i c   a c i d   ( a m o x i c i l l i n )   (2 .17   g,  5.95  mmoles)  is  s i l y l a t e d  

wi th   3 .24   ml  (13.1  mmoles)  of  N . 0 - b i s t r i m e t h y l s i l y l a c e t a m i d e  

in  15  ml  of  m e t h y l e n e   c h l o r i d e   as  a  s o l v e n t .   A f t e r   c o o l i n g  

the  s o l u t i o n   to  about   -75°C  a  s o l u t i o n   of  0 .95  g  (5 .95   m m o l e s )  

of  d i c h l o r o p h o s p h o r u s i s o c y a n a t i d a t e   in  15  ml  of  e t h y l   a c e t a t e  

is  added  d r o p w i s e   in  one  hour .   A f t e r   c o m p l e t i o n   of  the  a d d i t -  

ion  the   m i x t u r e   is  s t i r r e d   fo r   11 2  hours   and  a  m i x t u r e   o f  

0 .96   ml  ( 1 1 . 9   mmoles)  of  p y r i d i n e   and  15  ml  of  e t h y l   a c e t a t e  

is  added ,   f o l l o w e d   by  the  a d d i t i o n   of  0 .69  ml  (38  mmoles )  

of  d i s t i l l e d   wa te r   at  a  t e m p e r a t u r e   of  -70°C.   The  t e m p e r a t u r e  

o f   the   r e a c t i o n   m i x t u r e  i s   a l l o w e d   to  r i s e   to  -40°C  in  one  

hour  and  from  4 0 °   to  0°C  in  11 2  h o u r s .  A t   t h a t   t e m p e r a t u r e  

the  r e a c t i o n   m i x t u r e   is  washed  3  t imes   with  25  ml  p o r t i o n s  

of  a c i d i f i e d   w a t s r  a t   a  p H - v a l u e   of  1 .5 .   Then  25  ml  of  w a t e r  

a r e  a d d e d   and  the  p H - v a l u e   is  b r o u g h t   s l o w l y   to  7  wi th   1N 

sodium  h y d r o x i d e .   The  l a y e r s   formed  are  s e p a r a t e d   and  t h e  

aqueous   l a y e r   is  f r e e z e - d r i e d ,   y i e l d i n g   3.0  g  of  a  p o w d e r  

of  the   t i t l e   compound,   h a v i n g   a  p u r i t y   of  80%. 



1.  P r o c e s s   f o r   t he   p r e p a r a t i o n   of  compounds  of  t h e  

g e n e r a l   f o r m u l a : -  

w h e r e i n   R  r e p r e s e n t s   a  p h e n y l   group  which  may  be  s u b s t i t u t e d   by  

one  or  two  g r o u p s ,   which   may  be  the  same  or  d i f f e r e n t ,   s e l e c t e d  

from  h y d r o x y ,   lower   a l k y l   a n d  l o w e r   a lkoxy   g r o u p s ,   Y  r e p r e s e n t s  

a  group  Me  or  a  l ower   a l k y l ,   a r y l ( l o w e r ) a l k y l   or  a r y l   g roup ,   in -  

which  the   a ry l   group  may  be  s u b s t i t u t e d   by  one  or  more  a l k y l  

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

atom  or  a  m e t a l   c a t i o n ,   which  may  be  the  same  or  d i f f e r e n t   f r o m  

the  m e t a l   c a t i o n   Me,  c h a r a c t e r i z e d   by  r e a c t i n g   a  compound  o f  

the  g e n e r a l   f o r m u l a : -  

w h e r e i n   Q  r e p r e s e n t s   a  h y d r o g e n   atom  or  a  s i l i c o n  a t o m   c a r r y i n g  

s u b s t i t u e n t s   s e l e c t e d   from  lower   a l k y l ,   lower   h a l o a l k y l ,   a r y l ,  

a r a l k y l   or  lower   a l k o x y a l k y l   g roups   and  h a l o g e n   a toms,   Rz  h a s  

the  same  s i g n i f i c a n c e   as  R  as  h e r e i n b e f o r e   d e f i n e d ,   with  t h e  



p r o v i s o   t h a t   any  h y d r o x y   g r o u p ( s )   p r e s e n t   on  the  phenyl   g r o u p  
is  (or   a r e )   r e p l a c e d   by  a  group  -OO2;  w h e r e i r  O 2   has  the  sa im 
s i g n i f i c a n c e   as  Q  as  h e r e i n b e f o r e   d e f i n e d ,   but  e x c l u d i n g  
h y d r o g e n ,   and  Ez  r e p r e s e n t s   a  c a r b o x y l - p r o t e c t i n g   group,   w i t h  

a  compound  of  t h e  g e n e r a l   f o r m u l a : -  

w h e r e i n   Z  r e p r e s e n t s   a  h a l o g e n   atom,  and  X  r e p r e s e n t s   a  g r o u p  
OY,  w h e r e i n   OY  is  as  h e r e i n b e f o r e   d e f i n e d ,   or  a  group  Z  as  
h e r e i n b e f o r e   d e f i n e d ,   at  a  t e m p e r a t u r e   b e l o w  0 ° C  u n d e r   a n h y d r o u s  
c o n d i t i o n s   in  an  o r g a n i c  s o l v e n t  m e d i u m   and  c a r e f u l l y   h y d r o l y s -  

ing  the   p r o d u c t   thus   o b t a i n e d   e i t h e r   wi th   an  amount  of  w a t e r s  

j u s t   s u f f i c i e n t   to  remove  any  p r o t e c t i n g   g roups   p r e s e n t   in  t h e  

i n t e r m e d i a t e   p r o d u c t   and  to  h y d r o l y s e   the  g r o u p ( s )   Z  to  h y d r o x y  

g r o u p ( s )   and,  s t i l l   unde r   a n h y d r o u s   or  s u b s t a n t i a l l y   a n h y d r o u s  

c o n d i t i o n s ,   c o n v e r t i n g   h y d r o x y   g r o u p ( s )   formed  by  h y d r o l y s i s   o f  

g r o u p ( s )  Z   i n t o   g r o u p ( s )   OMe,  w h e r e i n   Me  is  as  h e r e i n b e f o r e  

d e f i n e d ,   by  means  of  an  o r g a n i c   ac id   s a l t   h a v i n g   a  s a l t - f o r m i n g  

c a t i o n   Me,  p r e f e r a b l y   an  a l k a n o i c   s a l t ,   the  a l k a n o y l   group  o f  

which  c o n t a i n s   1  to  20  c a r b o n   a toms ,   p r e f e r a b l y   5  to  10  c a r b o n  

atoms  or ,   in  which  case   the  o r g a n i c   s o l v e n t   used  is  one  i n s o l u b l e  

or  s u b s t a n t i a l l y   i n s o l u b l e   in  w a t e r ,   wi th   up  to  100%  e x c n s s ,  

p r e f e r a b l y   25  to  60%  e x c e s s ,   of  w a t e r ,   wash ing   the  m i x t u r e   w i t h  

w a t e r   at  a  p H - v a l u e   of  0  to  3,  p r e f e r a b l y   1  to  2,  e x t r a c t i n g   t h e  

o r g a n i c   l a y e r   formed  wi th   wa t e r   at  a  p H - v a l u e   of  5  to  8  by  means  

of  add ing   a  h y d r o x i d e   or  a  s a l t   h a v i n g   a  s a l t - f o r m i n g   c a t i o n   Me, 

thus   c o n v e r t i n g   h y d r o x y  g r o u p ( s )   formed  by  h y d r o l y s i s   o f  

g r o u p s   Z  i n t o   g roups   OMe  and  Ez  i n t o   Me,  w h e r e i n   Me  is  a s  

h e r e i n b e f o r e   d e f i n e d .  

2.  P r o c e s s   a c c o r d i n g   to  c l a im   1,  c h a r a c t e r i z e d   in  t h a t  

the  t e m p e r a t u r e   fo r   r e a c t i n g   c o m p o u n d  ( I I )   wi th   compound  ( I I I )  

is  kep t   at  -90°   to  - 4 0 ° C ,   p r e f e r a b l y   at  -80°   to  - 6 0 ° C .  

3.  P r o c e s s   a c c o r d i n g   to  c l a im  1,  c h a r a c t e r i z e d   in  t h a t  

Q  r e p r e s e n t s   a  t r i m e t h y l s i l y l   g r o u p .  



4.  P r o c e s s   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   i n  t h a t  

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

5.  P r o c e s s   a c c o r d i n g   to  c l a i m  1 ,   c h a r a c t e r i z e d   in  t h a t  

E  and  Me  r e p r e s e n t   an  a l k a l i   m e t a l   or  a l k a l i n e  e a r t h   m e t a l  

c a t i o n ,   p r e f e r a b l y   a  sod ium,   p o t a s s i u m  o r   c a l c i u m   c a t i o n .  

6.  P r o c e s s   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   in  t h a t  

the  o r g a n i c   a c i d   s a l t   h a v i n g   a  s a l t - f o r m i n g   c a t i o n   Me  is  a n  

a l k a n o i c   a c i d   s a l t ,   the  a l k a n o y l   g roup  of  which  c o n t a i n i n g   1  

to  20  c a r b o n   a toms,   p r e f e r a b l y   5  to  10  c a r b o n   a t o m s .  

7.  P r o c e s s   a c c o r d i n g   to  c l a i m   6,  c h a r a c t e r i z e d   i n  t h a t  

the   o r g a n i c   a c i d   s a l t   is  a  s a l t  o f   a c e t i c ,   p r o p i o n i c ,   a  b u t y r i c ,  

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

p r e f e r a b l y   2 - e t h y l h e x a n o i c   a c i d .  

8.  P r o c e s s   a c c o r d i n g   to  c l a im   1,  c h a r a c t e r i z e d   in  t h a t  

the   s a l t   f o r m a t i o n   is  c a r r i e d   out  in  an  o r g a n i c   s o l v e n t   h a v i n g  

m o d e r a t e l y   p o l a r   p r o p e r t i e s .  

9.  Compound  of  g e n e r a l   f o r m u l a   ( I ) ,   w h e r e i n   t h e  

symbol s   have  the  s i g n i f i c a n c e   as  h e r e i n b e f o r e   d e f i n e d ,   o b t a i n e d  

by  m e a n s  o f   the  p r o c e s s   as  c l a i m e d   in  any  one  of  the  p r e c e d i n g  

c l a i m s .  
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