
Europaisches  Pa ten tamt  

European  Patent  Office 

Office  europeen  des  brevets 
©  Publication  number: 0  0 0 0   2 8 5  

A1  

12 EUROPEAN  PATENT  APPLICATION 

©  Application  number:  78300103.5 

@  Date  of  filing:  29.06.78 

©  mt.ci.2:C07D  5 0 1 / 3 6 , C 0 7 D   2 4 9 / 1 2 ,  
A61  K  3 1 / 5 4 5  

©  Priority:  30.06.77  US  811642 

@  Date  of  publication  of  application: 
10.01.79  Bulletin  79/1 

(84)  Designated  Contracting  States: 
BECHDEFRGBLU  NLSE 

@  Applicant:  SMITHKLINE  CORPORATION, 
1500  Spring  Garden  Street  P.O.  Box  7929, 
Philadelphia,  Pennsylvania  19101  (US) 

@  Inventor:  Berges,  David  Alan, 
18  Buckwalter  Road, 
Phoenixville  Pennsylvania  19460  (US) 

©  Representative:  Hargreaves,  Gerald  Henry,  Dr., 
P.O.  Box  39, 
Welwyn  Garden  City  Hertfordshire  AL7  1  YZ  (GB) 

©  7-Acylamino-3-((3-(carboxymethyl)thio-1H-1^,4-triazol-5-yl)thiomethyl)-3-cephern-4-carboxylicacids,  processes  for 
their  preparation,  compositions  containing  them,  and  intermediates  for  their  preparation. 

©  Cephalosporins  of  the  formula 

RNH  -.- 
CO- 

k 

in  
oo 
CM 

o  
o  
o  

in  which  R  represents  various  acyl  substituents; 
R'  represents  hydrogen  or  an  alkali  metal  salt,  have  anti- 

bacterial  activity. 
They  can  be  prepared  by  reacting  4,5-dihydro-5-thioxo- 

1H-  1,2,4-  triazol-3-yl  thioacetic  acid  or  an  alkali  metal  salt 
thereof  with  the  corresponding  3-acetoxymethyl  cephalos- 
porin.  The  thioacetic  acids  used  as  intermediates  in  prepar- 
ing  cephalosporins  of  the  invention  are  also  part  of  the  pres- 
ent  invention. 
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T h i s   i n v e n t i o n   r e l a t e s   to   c e p h a l o s p o r i n   c o m p o u n d s   h a v i n g  

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

to   c o m p o s i t i o n s   c o n t a i n i n g   t h e m ,   and  to   p r o c e s s e s   f o r   t h e i r  

p r e p a r a t i o n .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   t h e r e   a re   p r o v i d e d  

c o m p o u n d s   of  t h e   f o r m u l a :  

FORMULA  I  

in  w h i c h   R  r e p r e s e n t s   an  a c y l   s u b s t i t u e n t   of  f o r m u l a  

w h e r e  

X  i s   t h i e n y l ,   f u r y l ,   p h e n y l   or  p h e n y l   m o n o - s u b s t i t u t e d  

by  h y d r o x y ,   h y d r o x y m e t h y l ,   f o r m a m i d o   or  u r e i d o :  

A  is   NH2,  OH,  COOH,  S03H,  f o r m y l o x y   o r ,   when  t h e  

@ - C - h y d r o g e n   i s   a b s e n t ,   m e t h o x y i m i n o :  

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

m e t h y l p h e n y l ,   p h e n y l   or  t e t r a z o l y l ;  

Z  i s   m e t h y l ,   t r i f l u o r o m e t h y l ,   t r i f l u o r o e t h y l ,   p y r i d y l  

or  c y a n o m e t h y l ;   a n d  

m  is   z e r o   to   t w o ;  

R'  i s   h y d r o g e n   or  an  a l k a l i   m e t a l   s a l t   s u c h   as  s o d i u m  

or  p o t a s s i u m .  



The  a c y l   g r o u p   R  is   p r e f e r a b l y   a  g r o u p   known  t o  b e  

of  u t i l i t y   as  a  s u b s t i t u e n t   on  t h e   7 - a m i n o   g r o u p   i n  t h e  

s t r u c t u r e s   of  known  or  p r i o r   a r t   c e p h a l o s p o r i n s   or  o n  t h e  

6 - a m i n o   g r o u p   in  t h e   s t r u c t u r e s   of  known  or  p r i o r   a r t  

p e n i c i l l i n s .  

R e p r e s e n t a t i v e   7 - a c y l a m i n o   s u b s t i t u e n t s   of  t h e  

c o m p o u n d s   of  F o r m u l a   I  a re   l i s t e d   b e l o w :  

@ - h y d r o x y p h e n y l a c e t a m i d o  
@ - a m i n o p h e n y l a c e t a m i d o  
@ - a m i n o - 4 - h y d r o x y p h e n y l a c e t a m i d o  
t r i f l u o r o m e t h y l t h i o a c e t a m i d o  
2 , 2 , 2 - t r i f l u o r o e t h y l s u l f i n y l a c e t a m i d o  
2 , 2 , 2 - t r i f l u o r o e t h y l t h i o a c e t a m i d o  
c y a n o a c e t a m i d o  
@ - c a r b o x y t h i e n y l a c e t a m i d o  
a - c a r b o x y p h e n y l a c e t a m i d o  
a - s u l f o p h e n y l a c e t a m i d o  

m e t h y l s u l f o n y l a c e t a m i d o  
:  c y a n o m e t h y l t h i o a c e t a m i d o  

3 - s y d n o n e a c e t a m i d o  
1 - t e t r a z o l y l a c e t a m i d o  
2 - t h i e n y l a c e t a m i d o  
a ( Z ) - ( m e t h o x y i m i n o ) - 2 - f u r a n a c e t a m i d o  
4 - p y r i d y l t h i o a c e t a m i d o  
o - a m i n o m e t h y l p h e n y l a c e t a m i d o  

O t h e r s   t o g e t h e r   w i t h   N - a c y l a t i o n   p r o c e d u r e s   may  be  f o u n d  

in  C e p h a l o s p o r i n s   and  P e n i c i l l i n s ,   F l y n n ,   A c a d e m i c   P r e s s ,  

1 9 7 2 ;   U.  S.  P a t e n t   Nos.   2 , 7 2 1 , 1 9 6   and  3 , 9 5 3 , 4 2 4 ;   B e l g i a n  

P a t e n t   No.  8 3 2 , 7 2 5 ;   German  P a t e n t   Nos.  2 , 1 2 7 , 2 8 5   a n d  

2 , 4 0 6 , 1 6 5 .  

I t   w i l l   be  r e c o g n i z e d   t h a t   the   4 - c a r b o x y l i c   a c i d  

g r o u p   of  t he   c o m p o u n d s   of  F o r m u l a   1  may  be  r e a d i l y   e s t e r i -  

f i e d   by  m e t h o d s   w e l l   known  to  the  a r t .   T h e s e   e s t e r s  

i n c l u d e ,   f o r   e x a m p l e ,   s i m p l e   a l k y l   and  a r y l   e s t e r s   as  w e l l  

as  e s t e r s   wh ich   a re   e a s i l y   c l e a v e d ,   w i t h i n   the  body ,   t o  



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

a c e t o x y m e t h y l ,   p r o p i o n y l o x y m e t h y l ,   g l y c y l o x y m e t h y l ,  

p h e n y l g l y c y l o x y m e t h y l   and  t h i e n y l g l y c y l b x y m e t h y l   e s t e r s  

and  o t h e r s .   Of  c o u r s e ,   when  A  i s   COOH;  t h i s   g r o u p   may  b e  

s i m i l a r l y   e s t e r i f i e d .   A l l   s u c h   e s t e r   d e r i v a t i v e s   a r e  

i n c l u d e d   w i t h i n   t h e   s c o p e   of  t h i s   i n v e n t i o n .  

A l s o   c o v e r e d   in  t h i s   i n v e n t i o n   a r e   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 ,   n o n - t o x i c   d e r i v a t i v e s   o f  t h e   c o m p o u n d s   o f  

F o r m u l a   1,  e . g . s a l t s ;   as  s t a t e d   a b o v e  e a s i l y   s p l i t   e s t e r  

or  t h e r   d e r i v a t i v e s   of  e i t h e r   a  c a r b o x y   or  h y d r o x y   f u n c t i o n ;  
a m i d e   d e r i v a t i v e s   of  an  a m i n o   g r o u p   i n . a   7 - p h e n y l g l y c y l -  

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

o x i r a n y l - c a r b o n y l   a m i d e s   ( i . e .   B e l g i a n   P a t e n t   No.  8 3 5 , 2 9 5 ) ;  

and  s o l v a t e s   s u c h   as   h y d r a t e s ,   g l y c o l a t e s   or  a l c o h o l a t e s .  

As  e x a m p l e s   of  t h e s e ,   one  s k i l l e d   in  t he   a r t   w o u l d   be  a b l e  

to   p r e p a r e   and  u se   t h e   a l k a l i   m e t a l   s a l t s   s u c h   as  t h e   s o d i u m  

or  p o t a s s i u m   s a l t s   ( f o r   e x a m p l e   u s i n g   s o d i u m   or  p o t a s s i u m  

2 - e t h y l   h e x a n o a t e ) ,   ammonium  s a l t s ,   and  o r g a n i c   amine   s a l t s  

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

O t h e r   known  c e p h a l o s p o r i n   m o d i f i c a t i o n s  c a n   be  made  b y  

known  s y n t h e t i c   p r o c e d u r e s   s u c h   as  i n t r o d u c t i o n   of  a n  

@ - m e t h o x y   g r o u p   a t   p o s i t i o n   7,  p r e f e r a b l y   at  t h e  s t a g e   o f  

t h e   7 - a m i n o c e p h a l o s p o r a n i c   a c i d   r e a c t a n t s   d e s c r i b e d   b e l o w  

( I V ) ,   p r i o r   t o   N - a c y l a t i o n .   O p t i c a l   i s o m e r s   a r e   a l s o  

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

a t   7.  The  D - f o r m s   of  t h e s e   s u b g e n e r i c   g r o u p s   a r e   p r e f e r r e d .  

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

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

7 - a c y l a m i n o c e p h a l o s p o r a n i c   a c i d   ( I I )   by  [ ( 4 , 5 - d i h y d r o - 5 -  

t h i o x o - l H - 1 , 2 , 4 - t r i a z o l - 3 - y l ) t h i o ] a c e t i c   a c i d  ( I I I ) .  

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

a c i d   c an   be  e f f e c t e d   on  7 - a m i n o c e p h a l o s p o r a n i c   a c i d   t o  

g i v e   7 - a m i n o - 3 - ( ( 3 - ( c a r b o x y m e t h y l ) t h i o - 1 H - 1 , 2 , 4 - t r i a z b l -  



5 - y l ] - t h i o m e t h y l ] - 3 - c e p h e m - 4 - c a r b o x y l i c   a c i d   (IV)  w h i c h  

m a y  t h e n   be  N - a c y l a t e d   as  known  to  t h e   a r t   as  d e s c r i b e d  

a b o v e .   S u i t a b l e   p r o t e c t i v e   g r o u p s   may  be  u s e d   in  e i t h e r  
m e t h o d   as  is   known  to  t h e   a r t   ( s e e   " P r o t e c t i v e   G r o u p s   i n  

O r g a n i c   C h e m i s t r y " ,   J . F . W .   McOmie,   P l e n u m   P r e s s ,   1 9 7 3 ,  

C h a p t e r s   2  and  3  f o r   u se   of  a m i n o ,   c a r b o x y ,   s u l f o   o r  

h y d r o x y l   p r o t e c t i v e   g r o u p s ) .  

For   e x a m p l e ,   t h e   t - b u t y l   ( f o r   COOH)  or  t - b u t o x y -  

c a r b o n y l   ( f o r   NH2)  g r o u p s   a r e   e a s i l y   r e m o v e d   by  t r e a t m e n t  

w i t h   t r i f l u o r o a c e t i c   a c i d .  

The  c o m p o u n d   of  F o r m u l a   I I I ,   w h i c h   can   e x i s t   in  s e v e r a l  

t a u t o m e r i c   f o r m s ,   i s   a  new  c o m p o u n d   and  i s   p a r t   of  t h i s  

i n v e n t i o n .  

T h i s   i n v e n t i o n   a l s o   i n c l u d e s   t h e   a l k a l i   m e t a l   a n d  

ammonium  s a l t s   of  t h e   c o m p o u n d   of  F o r m u l a   I I I .  

The  c o m p o u n d s   of  F o r m u l a   I  have   a n t i b a c t e r i a l   a c t i v i t y  

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

m i n i m u m   i n h i b i t o r y   c o n c e n t r a t i o n s   ( M I C ' s )   in  v i t r o   of  f r o m  

0 . 2   to   g r e a t e r   t h a n   2 0 0  u g / m l   have   b e e n   o b s e r v e d .   T e s t  

r e s u l t s   f o r   7 - D - m a n d e l a m i n o - 3 - [ [ 3 - ( c a r b o x y m e t h y l ) t h i o - l H -  

1 , 2 , 4 - t r i a z o l - 5 - y l ] t h i o m e t h y l ] - 3 - c e p h e m - 4 - c a r b o x y l i c   a c i d ,  

d i s o d i u m   s a l t ,   h y d r a t e   (A)  a r e :  



Compound   A  s h o w e d   an  ED50  in  m ice   of  1 . 5 6   a g a i n s t  

E.  c o l i   as  w e l l   as  1 . 0 2   m g / k g   a g a i n s t   K l e b .   pneumo.   ( s . c . ) .  

T h e s e   r e s u l t s   a r e   s u p e r i o r   to   t h o s e   f o r   a  r e l a t e d  

c o m p o u n d ,   7 - D - m a n d e l a m i n o - 3 - ( 2 - c a r b o x y m e t h y l t h i o - l , 3 , 4 -  

t h i a d i a z o l - 5 - y l - t h i o m e t h y l ) - 3 - c e p h e m - 4 - c a r b o x y l i c   a c i d ,  

s o d i u m   s a l t   h y d r a t e   w h i c h   s h o w e d   an  ED50  a g a i n s t   E.  c o l i  

of  6 . 4   and  as  w e l l   as   4 . 4   m g / k g   a g a i n s t   K l e b .   p n e u m o .  

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

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

i ng   a  c o m p o u n d   of  F o r m u l a   I  as  w e l l   as  m e t h o d s   of  c o m b a t t i n g  

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

in  a  n o n t o x i c   a m o u n t   s u f f i c i e n t   to   c o m b a t   s u c h   i n f e c t i o n s  

a r e   a l s o   o b j e c t s  o f   t h i s   i n v e n t i o n .   T h e  a d m i n i s t r a t i o n  

may  be  o r a l l y   or  by  p a r e n t e r a l   i n j e c t i o n   s u c h   as  s u b -  

c u t a n e o u s l y ,   i n t r a m u s c u l a r l y . o r   i n t r a v e n o u s l y .   The  i n j e c t i o n  

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

t a i n i n g   an  e f f e c t i v e ,   n o n - t o x i c   a m o u n t   of  a  c e p h a l o s p o r i n  

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

a d m i n i s t r a t i o n .  



T h e   c o m p o u n d s   of  F o r m u l a   I  a r e   p r e f e r a b l y   f o r m u l a t e d  

a d n  a d m i n i s t e r e d   in   t h e   same  m a n n e r   as  o t h e r   p r i o r   a r t  

c e p h a l o s p o r i n s   s u c h   as  c e p h a z o l i n   of  c e p h a l o t h i n .   T h e  

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

p r e f e r a b l y   by  i n j e c t i o n ,   of  an  a c t i v e   bu t   n o n - t o x i c   q u a n t i t y  
of  a  c o m p o u n d   of  F o r m u l a   I  s e l e c t e d   f rom  t h e   d o s a g e   u n i t  

r a n g e   of  f rom  a b o u t   250  mg.  to   600  mg.  w i t h   t h e   t o t a l   d a i l y  

d o s a g e   r e g i m e n   b e i n g   f r o m   a b o u t   750  mg.  t o   6  g .  T h e   p r e c i s e  

d o s a g e s   a r e   d e p e n d e n t   upon   t h e   age  and  w e i g h t   of  t he   s u b -  

j e c t   and  on  t h e   s u s c e p t i b i l i t y   of  t he   i n f e c t i o n   b e i n g  

t r e a t e d   to   e a c h   i n d i v i d u a l .   T h e s e   can  be  d e t e r m i n e d   b y  

t h o s e   s k i l l e d   in   t h e   a r t   b a s e d   on  t he   d a t a   d i s c l o s e d   h e r e -  

in   c o m p a r e d   w i t h   t h a t   a v a i l a b l e   to   t h e   a r t   a t t a i n e d   w i t h  

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

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

T e m p e r a t u r e s   a r e   in   d e g r e e s   C e n t i g r a d e   ( ° C . )   u n l e s s  

o t h e r w i s e   s t a t e d .  

EXAMPLE  1 

To  a  s u s p e n s i o n   of  5 . 4 8   g.  (40  mmol)  of  1 , 2 , 4 -  

t r i a z o l i d i n e - 3 , 5 - d i t h i o n e ,   m o n o h y d r a z i n e   s a l t   in  80  ml.  o f  

t e t r a h y d r o f u r a n   and  80  ml.   of  d i m e t h y l f o r m a m i d e   was  a d d e d  

a   s o l u t i o n   of  6 .7   (40  mmol)  of  e t h y l   b r o m o a c e t a t e   in  20  

m l .   of  t e t r a h y d r o f u r a n .   The  m i x t u r e   was  s t i r r e d   at  r o o m  

t e m p e r a t u r e   for   1 - 1 / 2   h o u r s ,   and  t hen   a t   50°C.   for   1 / 2  

h o u r .   The  s o l u t i o n   was  f i l t e r e d   and  the   f i l t r a t e   was  c o n -  

c e n t r a t e d   to  80  m l . ,   d i l u t e d   w i th   250  ml.  of   w a t e r   a n d  

e x t r a c t e d   w i t h   d i e t h y l   e t h e r .   The  e x t r a c t   was  d r i e d  

(MgSO4)  and  e v a p o r a t e d   to  d r y n e s s   to  g i v e   a  r e s i d u e  

wh ich   was  c r y s t a l l i z e d   f rom  m e t h a n o l   and  w a t e r   to  g i v e  
5 . 7 6  g .   (65%  y i e l d )   of  e t h y l   [ ( 4 , 5 - d i h y d r o - 5 - t h i o x o - l H -  

1 , 2 , 4 , - t r i a z o l - 3 - y l ) t h i o ] a c e t a t e ,   mp  1 3 4 - 6 ° C .  

A  s o l u t i o n   of   2 .19   g .  ( 1 0   mmol)  of  e t h y l   [ 4 , 5 -  

d i h y d r o - 5 - t h i o x o - 1 H - 1 , 2 , 4 - t r i a z o l - 3 - y l ) t h i o ] a c e t a t e   in  50 

m l .  o f  5 %   s o d i u m   h y d r o x i d e   was  h e a t e d   a t   r e f l u x   for   1 

h o u r .   A f t e r   t h o r o u g h   c o o l i n g ,   the   m i x t u r e   was  f i l t e r e d ,  

a n d  t h e   f i l t r a t e   was  w a s h e d   w i t h   e t h y l   a c e t a t e .   T h e  



a q u e o u s   l a y e r   was  s e p a r a t e d ,   a c i d i f i e d   to  pH  1  a n d  
e x t r a c t e d   w i t h   e t h y l   a c e t a t e .   The  e x t r a c t   w a s  e v a g p o r a t e d  
in  v a c u o   to  d r y n e s s .   The  r e s i d u e   was  c r y s t a l l i z e d  f r o m  
c h l o r o f o r m   to  g i v e   1 . 4 3   g.  (75%  y i e l d )   of  [ ( 4 , 5 - d i h y d r o - 5 -  

t h i o x o - l H - 1 , 2 , 4 - t r i a z o l - 3 - y l ) t h i o ] a c e t i c   a c i d .  

To  a  s o l u t i o n   of  1 . 1 6   g.  ( 13 .8   mmol)  of  s o d i u m  

b i c a r b o n a t e   in  30  ml.   of  w a t e r   was  added   1 . 3 2   g.   ( 6 . 9  

mmol)  of  [ 4 , 5 - d i h y d r o - 5 - t h i o x o - 1 H - 1 , 2 , 4 - t r i a z o l - 3 -  

y l ) t h i o ] a c e t i c   a c i d .   A f t e r   C02  gas   e v o l u t i o n   h a d  

c e a s e d ,   2 .12   g.  (5  mmol)  of  7 - m a n d e l a m i d o - c e p h a l o s p o r a n i c  
a c i d   s o d i u m   s a l t   was  a d d e d   to  the  s o l u t i o n .   The  m i x t u r e  

was  h e a t e d   at  80°C.   fo r   3 .5   h o u r s .   A f t e r   c o o l i n g ,   t h e  

s o l u t i o n   was  f i l t e r e d .   The  f i l t r a t e   was  a p p l i e d   to  a n  
XAD-7  (200  m l . )   r e s i n   c o l u m n ,   e l u t i n g   w i t h   w a t e r .   T h e  

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

were   p o o l e d   and  e v a p o r a t e d   to  d r y n e s s .   The  r e s i d u e   w a s  

t r i t u r a t e d   w i t h   a b s o l u t e   e t h a n o l   and  f i l t e r e d .   T h e  

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

f o r m e d   was  f i l t e r e d ,   a i r - d r i e d ,   d i s s o l v e d   in  d e - i o n i z e d  

w a t e r   and  l y o p h i l i z e d   to  g i v e   1 .02   g.  ( 1 5 . 6  %   y i e l d )   o f  

7 - D - m a n d e l a m i d o - 3 - [ [ 3 - ( c a r b o x y m e t h y l ) t h i o -  

1 H - 1 . , 2 , 4 - t r i a z o l - 5 - y l ] t h i o m e t h y l ] - 3 - c e p h e m - 4 - c a r b o x y l i c  

a c i d ,   d i s o d i u m   s a l t   h y d r a t e ,   mp  2 2 0 - 2 3 0 ° C .   d e c .   A n a l .  

c a l c u l a t e d   for   C 2 0 H 1 7 N 5 O 7 S 3 N a 2 . 4 H 2 O  =   C ,  

3 6 . 7 5 ;   H,  3 . 8 5 ;   N,  1 0 . 7 1 .   F o u n d :   C,  3 6 . 4 7 ;   H,  3 . 5 3 ;   N,  

1 0 . 1 1 .   I R - ( N U J O L )  =   5 . 6 5  .  

EXAMPLE  2 

An  a q u e o u s   s o l u t i o n   ( 1 0 0  m l . )   of  4 . 27   g  ( 0 . 0 0 9 6  

mol)  of  7 - [ a ( Z ) - ( m e t h o x y i m i n o ) - 2 - f u r a n a c e t a m i d o ] -  

c e p h a l o s p o r a n i c   a c i d   s o d i u m   s a l t ,   1 .78   g.  ( 0 . 0 2 1 2   mol)  o f  

s o d i u m   b i c a r b o n a t e   and  2 .02   g.  ( 0 . 0 1 0 6   mol)  o f  

[ ( 4 , 5 - d i h y d r o - 5 -   t h i o x o - 1 H - 1 , 2 , 4 - t r i a z o l - 3 - y l ) t h i o ] a c e t i c  

a c i d   is  h e a t e d   a t   65°C.   f o r   6  h o u r s   d u r i n g   which   t i m e  

the   pH  i s  m a i n t a i n e d   a t   7 . 6 - 7 . 8   w i t h   d i l u t e   s o d i u m   b i c a r -  

b o n a t e .   A f t e r   c o o l i n g ,   t he   r e a c t i o n   m i x t u r e   is  p u r i f i e d  

on  an  XAD-7  c o l u m n   as  d e s c r i b e d   in  E x a m p l e   1  t o  g i v e  a  

l y o p h i l i z e d   p r o d u c t ,   7 - [   a ( Z ) - ( m e t h o x y i m i n o ) - 2 -  

f u r a n a c e t a m i d o ] - 3 - [ [ 3 - ( c a r b o x y m e t h y l )   t h i o - 1 H - 1 , 2 , - 4 -  



t r i a z o l - 5 - y l ] t h i o m e t h y l ] - 3 - c e p h e m - 4 - c a r b o x y l i c   a c i d ,  

d i s o d i u m   s a l t .  

EXAMPLE  3 

A  m i x t u r e   of  5 . 2 2   g.  ( 10 .0   mmol)  of  7 - ( D -  

- t - b u t o x y c a r b o n y l a m i n o - 4 - h y d r o x y p h e n y l a c e t a m i d o ) c e p h a l o s p o r -  
a n i c   a c i d   and  an  e x c e s s   ( 1 5 . 0   mmol)  of  [ ( 4 , 5 - d i h y d r o - 5 -  

t h i o x o - 1 H - 1 , 2 , 4 - t r i a z o l - 3 - y l ) t h i o ] a c e t i c   a c i d   in  75  ml.   o f  

pH  6.4  p h o s p h a t e   b u f f e r   s o l u t i o n   is  t r e a t e d   w i t h  

s u f f i c i e n t   s o d i u m   b i c a r b o n a t e   t o g i v e   a  pH  of  6 . 4 .   T h e  

m i x t u r e   is  h e a t e d   a t   70°  fo r   3  h o u r s ,   c o o l e d ,   a c i d i f i e d  

w i t h   d i l u t e   h y d r o c h l o r i c   a c i d   to  pH  2  and  e x t r a c t e d   w i t h  

e t h y l   a c e t a t e .   R e m o v a l   of  the   e t h y l   a c e t a t e   in  v a c u o  

g i v e s   t he   t - b o c   d e r i v a t i v e   of   the   d e s i r e d   c o m p o u n d .   T h i s  

d e r i v a t i v e   is  s t i r r e d   at   25°C.  w i t h   25  ml.  of   t r i -  

f l u o r o a c e t i c   a c i d   and  25  ml.  of  1 , 3 - d i m e t h o x y b e n z e n e   fo r   2  

h o u r s .   The  m i x t u r e   is  e v a p o r a t e d   to  d r y n e s s   in  v a c u o ,  

e t h y l   a c e t a t e   is  added   to  the   r e s i d u e   and  the   p r e c i p i t a t e d  
s a l t   is  c o l l e c t e d .   T h i s   is  d i s s o l v e d   in  w a t e r   and  t r e a t e d  

w i t h   A m b e r l i t e   IR-45   w e a k l y   b a s i c   i o n - e x c h a n g e   r e s i n .   T h e  

s o l u t i o n   is  l y o p h i l i z e d   to  g i v e   7 - ( D - a - a m i n o - 4 - h y d r o x y -  

p h e n y l a c e t a m i d o ) - 3 - [ [ 3 - c a r b o x y m e t h y l ) t h i o - 1 H - 1 , 2 , 4 - t r i a z o l - 5  

- y l ] t h i o m e t h y l ] - 3 - c e p h e m - 4 - c a r b o x y l i c   a c i d .  

EXAMPLE  4 

A  m i x u t r e   of  an  e x c e s s   ( 1 2 . 2   mmol)  of  [ ( 4 , 5 -  

d i h y d r o - 5 - t h i o x o - 1 H - 1 , 2 , 4 - t r i a z o l - 3 - y l ) t h i o ] a c e t i c   a c i d ,  

3 2 . 5   mmol  of  s o d i u m   b i c a r b o n a t e   and  8 .1   mmol  of  7 - t r i -  

f l u o r o m e t h y l t h i o a c e t a m i d o c e p h a l o s p o r a n i c   a c i d   in  50  ml .   o f  

w a t e r   is  s t i r r e d   at   70°  fo r   5  h o u r s .   The  r e a c t i o n  

m i x t u r e   is  c o o l e d   and  a p p l i e d   to  an  XAD-2  co lumn   a n d  

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

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

r e s i d u e   which   is  d i s s o l v e d   in  a  s m a l l   amount   of  w a t e r   a n d  

l y o p h i l i z e d   to  g i v e   7 - t r i f l u o r o m e t h y l t h i o a c e t a r n i d o - 3 - [ [ 3 -  

( c a r b o x y m e t h y l ) t h i o - l H - 1 , 2 , 4 - t r i a z o l - 5 - y l ] t h i o m e t h y l ] - 3 -  

c e p h e m - 4 - c a r b o x y l i c   a c i d   d i s o d i u m   s a l t .   S u b s t i t u t i n g   7 -  

( 2 - t h i e n y l a c e t a m i d o ) - c e p h a l o s p o r a n i c   a c i d   g i v e s   7 - ( 2 -  

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



t r i a z o l - 5 - y l ] t h i o m e t h y l ] - 3 - c e p h e m - 4 - c a r b o x y l i c   a c i d   s o d i u m  

s a l t . .   '  

S t o i c h i o m e t r i c   q u a n t i t i e s   of  c e p h a l o s p o r a n i c  

a c i d s   h a v i n g   t he   i n d i v i d u a l   7 - a c y l a m i n o   s u b s t i t u e n t   l i s t e d  

h e r e a b o v e   may  be  s u b s t i t u t e d   in  E x a m p l e s   1-3  w i t h   v a r i a -  

t i o n s   w h i c h   w i l l   be  o b v i o u s   to  t h o s e   s k i l l e d   in  t h i s   a r t .  

EXAMPLE  5 

An  i n j e c t a b l e   p h a r m a c e u t i c a l   c o m p o s i t i o n   i s  

f o r m e d   by  a d d i n g   s t e r i l e   s a l i n e   s o l u t i o n   (2  ml . )   to  500  

mg.  o f  t h e   p r o d u c t   of  Example   1.  T h i s   m a t e r i a l   i s  

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

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

t h i s   i n v e n t i o n   may  be  s i m i l a r l y   u s e d .   - 



1.  A  c o m p o u n d   of  t h e   f o r m u l a :  

in   w h i c h :  

R  i s   an  a c y l   g r o u p   s e l e c t e d   f r o m  

w h e r e :  

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

w i t h   h y d r o x y ,   h y d r o x y m e t h y l ,   f o r m a m i d o   or  u r e i d o ;  

A  i s   NH2,  OH,  COOH,  SO3H,  f o r m o x y l   o r ,   when  t h e  a - c a r b o n  

h y d r o g e n   i s   a b s e n t ,   m e t h o x y i m i n o :  

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

p h e n y l ,   p h e n y l   or  t e t r a z o l y l ;  

Z  i s   m e t h y l ,   t r i f l u o r o m e t h y l ,   t r i f l u o r o e t h y l ,   p y r i d y l ,  

or  c y a n o m e t h y l ;  

m  i s   z e r o   t o   t w o .  
R'  i s   h y d r o g e n   or  an  a l k a l i   m e t a l   s a l t .  

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

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

a  p h a r m a c e u t i c a l   c a r r i e r   and  a  compound   as  d e f i n e d   in   C l a i m   1 .  

3.  ( ( 4 , 5 - D i h y d r o - 5 - t h i o x o - 1 H - 1 , 2 , 4 - t r i a z o l - 3 - y l ) t h i o ] -  

a c e t i c   a c i d   and  i t s   a l k a l i   m e t a l   and  ammonium  s a l t s .  

4.  [ ( 4 , 5 - D i h y d r o - 5 - t h i o x o - l H - l , 2 , 4 - t r i a z o l - 3 - y l ) t h i o ] a c e t i c  

a c i d .  



5.  The  c o m p o u n d   of  C l a i m   4  in   t h e   fo rm  of  i t s   s o d i u m  

s a l t .  

6.  7 - [ @ ( Z ) - ( M e t h o x y i m i n o ) - 2 - f u r a n a c e t a m i d o ] - 3 - [ [ 3 -  

( c a r b o x y m e t h y l ) t h i o - 1 H - 1 , 2 , 4 - t r i a z o l - 5 - y l ] t h i o m e t h y l ) - 3 -  

c e p h e m - 4 - c a r b o x y l i c   a c i d .  

7.  A  p r o c e s s   f o r   p r e p a r i n g   a  compound   of  t h e   f o r m u l a   I ,  

as  d e f i n e d   in  C l a i m   1,  c h a r a c t e r i z e d   in  t h a t   a  c o m p o u n d  

of  t h e   f o r m u l a :  

( w h e r e   R'  i s   h y d r o g e n   or  an  a c y l   g r o u p   R  as  d e f i n e d   i n  

C l a i m   1)  i s   r e a c t e d   w i t h   a  c o m p o u n d   of  t h e   f o r m u l a :  

( w h e r e   R"  i s   h y d r o g e n   or  an  a l k a l i   m e t a l   s a l t )   and  when  R '  

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

or  a c t i v a t e d   d e r i v a t i v e   of  f o r m u l a   R"'COOH  w h e r e   R" '   i s  

Y-CH2  and  Z - S ( O ) m - C H 2 ,   w h e r e   A,  X,  Y,  Z  and  m  a r e  

d e f i n e d   in   C l a i m   1 .  
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