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A N  I N V E S T I G A T I O N  OF SOME M I N O R  COMPONENTS OF THE G E N T A M I C I N  C 
COMPLEX 

Krisana K r a i s i n t u ,  R.T. P a r f i t t ,  M.G. Rowan, School of Pharmacy and Pharmacology, 
U n i v e r s i t y  o f  Bath, Claver ton  Down, B a t h ,  BA2 7AY. 

The gentamicin C complex o f  broad  spectrum a n t i b i o t i c s  w a s  f i r s t  d e s c r i b e d  by 
Weinstein and co-workers i n  1963. The mixture  c o n s i s t s  o f  c l o s e l y  r e l a t e d  water  
s o l u b l e  b a s i c  aminocycl i to l s  i s o l a t e d  from Micromonospora purpurea  and 
M. ech inospora .  
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Chromatographic s e p a r a t i o n  of the commercial complex shows i t  t o  c o n s i s t  o f  t h r e e  
major components C l ,  Cia, and C2 w i t h  the s t r u c t u r e s  i l l u s t r a t e d  ( f i g .  1). The 
p r o p o r t i o n s  of t h e s e  and minor components of the complex may vary from b a t c h  t o  
b a t c h ,  b u t  more p a r t i c u l a r l y  are dependant upon manufactur ing s i t e ,  ( K r a i s i n t u  
P a r f i t t  and Rowan unpubl i shed) .  I n  some ba tches  up t o  e i g h t  minor components 
have been observed and i n  t o t a l  they  may c o n s t i t u t e  up t o  20% o f  the mixture .  
C l e a r l y ,  b a t c h  v a r i a t i o n  may have t h e r a p e u t i c  i m p l i c a t i o n s  and the minor 
components deserve chemical and microbio logica l  i n v e s t i g a t i o n .  

Daniels  en a1 (1975) have d e s i g n a t e d  two o f  t h e  minor components as gentamicin C2a 
and C2b. 
c e n t r e  i n  t h e  s i d e  c h a i n .  A t  least  s i x  minor components may be  observed by t h i n  
l a y e r  chromatographic ( t l c )  examinat ion o f  a commercial mixture  by the method of  
Wilson e t  a 1  (1973) .  However, u n l i k e  the h igh  p r e s s u r e  l i q u i d  chromatographic 
( h p l c )  method of  K r a i s i n t u  e t  a l ,  (unpubl ished)  , t h i s  technique  does n o t  s e p a r a t e  
gentamicins  C2, and C2b from C2.  

T l c  proved t o  be u s e f u l  a n a l y t i c a l l y  b u t  when employed p r e p a r a t i v e l y  decomposition 
o f  some components was observed.  P r e p a r a t i v e  column and p r e p a r a t i v e  h p l c  methods 
were t h e r e f o r e  explored .  U p  t o  200mg of gentamicin C base  was s e p a r a t e d  on a 
column o f  s i l i c a  g e l  H by e l u t i n g  w i t h  t h e  lower phase o f  a chloroform,  
i s o p r o p a n o l ,  1 7 %  ammonia mixture  ( 2 : l : l )  . The f r a c t i o n s  c o l l e c t e d  were monitored 
by t l c .  Seven minor components were o b t a i n e d  i n  a pure  form. These had Rf va lues  
o f  0.18, 0 .31,  0.37, 0.65, 0.75, 0.80 and 0.85 on t h e  t l c  system o f  Wilson and 
o t h e r s .  Gentamicins C i a ,  C2 and C 1  had Rf va lues  o f  0 .52,  0.61, and 0.69 
r e s p e c t i v e l y .  This  s e p a r a t i o n  formed t h e  b a s i s  of a more convenient  p r e p a r a t i v e  
h p l c  method. Gentamicin C base  (3.59) w a s  a p p l i e d  t o  a column o f  l i c h r o p r e p  
S i 6 0  (15-25um) and e l u t e d  w i t h  i d e n t i c a l  m b i l e  phase a t  a p r e s s u r e  of  7.2 b a r s .  
The minor components w e r e  i s o l a t e d  i n  s u f f i c i e n t  q u a n t i t i e s  f o r  examinat ion by 
s p e c t r o s c o p i c  methods. 

The former i s  a n  isomer of gentamicin C2 wi th  an i n v e r t e d  asymmetric 
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