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ANTIBACTERIAL STRUCTURE-ACTIVITY RELATIONSHIPS IN AROMATIC RING 
FUSED 4-PYRIDONES: NOVEL NITROGEN SUBSTITUENTS AT N1 
A.J. B a i l l i e ,  J.M. Midgley, G.E. Overend, Department o f  Pharmacy, Un ive rs i t y  o f  
Strathclyde, Glasgow G 1  1 X W  

Cer ta in  analogues o f  n a l i d i x i c  ac id  ( I ,  Lesher e t  a l ,  1962) are quinolones 
whichrnus-tpossess a t e r t i a r y  n i t rogen  and an e lec t ron  re leas ing  subs t i tuent  a t  
C (e.g. I I ,R2=H,  R =C H ) f o r  a c t i v i t y .  The r e s u l t a n t  increased 1 2 5  e lec t ron  dens i ty  on the oxygen atom a t  C o f  the vinylogous amide (as i n  11) 
i s  cons is ten t  w i t h  the view t h a t  the cheta t ion  o f  d i v a l e n t  metal ions  by t h i s  
pharmacophore and b ind ing  t o  the DNA o f  p rokaryo t ic  organisms are important for  
the an t im ic rob ia l  a c t i v i t y  o f  such compounds (Vincent e t  a l ,  1981). 
Va r ia t i on  i n  the nature o f  subs t i tuents  a t  p o s i t i o n  1 (Albrecht,  1977) has been 
e s s e n t i a l l y  r e s t r i c t e d  t o  those w i t h  a carbon atom l i n k e d  t o  Nt: , A  r a r e  
except ion i s  mi loxac in  (111, Agui e t  a l ,  1977) and the  h igh  ac i v i t y  o f  t h i s  
compound prompted us t o  i nves t i ga te  the synthesis and an t im ic rob ia l  a c t i v i t y  o f  
the se r ies  o f  analogues, ( I V - X I I I ) .  
parent molecule ( I V )  was condensation o f  d i e t h y l  ethoxymethylenemalonate w i t h  
- N-3-methoxyanilinophthalimide fo l lowed by cyc l i sa t i an ,  hydraz ino lys is  and 
hyd ro l ys i s .  The r e s u l t a n t  poor y i e l d  l e d  us t o  employ d i r e c t  N-amination o f  I 1  
R2=C2H5, R1=H) wi th  ~-2,4-dinitrophenylhydroxylamine fol lowed by base 
hydro lys is .  Since the low b a s i c i t y  o f  the N-amino group obviated i t s  d i r e c t  
a l k y l a t i o n  i t  was ac t i va ted  t o  s u b s t i t u t i o n  w i t h  a v a r i e t y  o f  a l k y l  and a l keny l  
ha l ides  by monoformylation w i t h  ace t ic / fo rmic  anhydrides and subsequent 
hyd ro l ys i s  of the intermediate subs t i t u ted  formamide es ters  t o  g i ve  compounds 
V I - X .  
2,5-dimethoxytetrahydrofuran and 2,5-hexanedione fol lowed by hydro lys is  
a f fo rded respec t i ve l y  X I ,  X I 1  and X I I I .  
The r e s u l t s  of a n t i b a c t e r i a l  eva lua t ion  o f  these analogues (as t h e i r  sodium 
s a l t s )  are shown i n  Table 1. 
I I ( R  -H,R --C H 
s i z e  o f  t e a k y l  subs t i tuent  p rogress ive ly  decreases a c t i v i t y  
withdrawing subs t i tuents  cause reduc t ion  i n  a c t i v i t y  although 'H n.m.r. data 
i n d i c a t e  t h a t  the p y r r o l e  r i n g  i s  no t  co-planar w i t h  the quinolone nucleus i n  
X I 1  and X I I I .  There i s  no obvious c o r r e l a t i o n  between the pKa values o f  the  
members o f  t h i s  se r ies  and t h e i r  a n t i b a c t e r i a l  a c t i v i t y .  

The i n i t i a l  rou te  for synthesis o f  the 

Reaction o f  the e t h y l  es te r  o f  I V  w i t h  r e f l u x i n g  ace t i c  anhydride, 

I t  may be seen t h a t  V I ,  the b io i sos te re  o f  
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