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HIGH-PERFORMANCE PREPARATIVE 
ISOLATION AND PURIFICATION OF 

SEVERAL MYCINAM IC INS 

Ron Mierzwa, Imbi Truumees, Mahesh Patel, 
J .  Marquez, and V. Gullo 
Sc h ering-Plo ugh Corporation 

Bloomfield, New Jersey 07003 

ABSTRACT 

H i g h  p e r f o r m a n c e  p r e p a r a t i v e  c h r o m a t o g r a p h i c  s y s t e m s  a r e  d e s c r i b e d  
w h i c h  f a c i l i t a t e  t h e  i s o l a t i o n  a n d  p u r i f i c a t i o n  o f  some n a t u r a l l y  
o c c u r r i n g ,  n o v e l  m y c i n a m i c i n s .  F a c i l e  s e p a r a t i o n  and e x c e l l e n t  
r e c o v e r y  o f  t h e s e  m a c r o l i d e  a n t i b i o t i c s  was o b t a i n e d  w i t h  a C-18  
r a d i a l l y  c o m p r e s s e d  P r e p  500  c a r t r i d g e  u s i n g  m e t h a n o l / t r i f l u o r o a c e t i c  
a c i d  m o b i l e  p h a s e s .  S e m i - p r e p a r a t i v e  c h r o m a t o g r a p h y  on  a C-8  
r e v e r s e d - p h a s e  s o r b e n t  i n c o r p o r a t i n g  a v o l a t i l e  ammonium a c e t a t e  
b u f f e r  was u t i l i z e d  i n  t h e  f i n a l  p u r i f i c a t i o n  o f  an  e n r i c h e d  m i x t u r e  
o f  i n t e r m e d i a t e  c o m p o n e n t s .  M o n i t o r i n g  o f  i s o l a t e d  f r a c t i o n s  w i t h  
a n a l y t i c a l  HPLC p r o v i d e d  d i r e c t  s u p p o r t  f o r  t h e  e f f e c t i v e n e s s  o f  t h e  
p r e p a r a t i v e  i s o l a t i o n .  

I N T R O D U C T I O N  - 
M y c i n a m i c i n s ,  a f a m i l y  o f  16 -membered  m a c r o l i d e  a n t i b i o t i c s  t h a t  

e x h i b i t  s t r o n g  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  g r a m - p o s i t i v e  b a c t e r i a  

h a v e  r e c e n t l y  b e e n  d i s c o v e r e d  and  ~ h a r a c t e r i z e d . ” ~ ’ ~ ’ ~ ’ ~  A l m o s t  

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

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

l i q u i d  c h r o m a t o g r a p h y  d e v e l o p e d  a n d  u t i l i z e d  o v e r  t h e  p a s t  d e c a d e  h a s  

b e e n  an i n v a l u a b l e  t o o l  f o r  t h e  a n a l y s i s  and  p u r i f i c a t i o n  o f  n a t u r a l  

S e p a r a t i o n  o f  c l o s e l y  r e l a t e d  c o m p o n e n t s ,  d i f f i c u l t  t o  
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1698 MIERZWA ET AL. 

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

m i c r o p a r t i c u l a t e  h i g h - p e r f o r m a n c e  c h r o m a t o g r a p h y  t e c h n i q u e s .  

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

m a c r o l i d e  a n t i b i o t i c s .  

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

p r o d u c t s .  T y l o s i n  a n a l o g s  w e r e  d e t e c t e d  and  q u a n t i t a t e d  f r o m  

f e r m e n t a t i o n  b r o t h s  on  a u - B o n d a p a k  C-18  s o r h e n t  w i t h  a n  

a c e t o n i t r i  1 e : 2 %  a q u e o u s  m o n o e t h a n o l  a m i n e  m o b i l e  p h a s e  .9 

c o m p l e x  was r e s o l v e d  on R S i 1 - C 1 8 - H L  c o l u m n  w i t h  an a q u e o u s  

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

T s u j i ’  a n a l y z e d  a t  e l e v a t e d  t e m p e r a t u r e ,  

T u r i m y c i  n - H -  

d i e t h y l  am ine . ”  O e s p i  t e  

c h r o m a t o g r a p h y  o f  m a c r o 1  

o f  a n a l y t i c a l  m e t h o d o l o g  

p a p e r  w i l l  d e s c r i b e ,  mac 

s o u r c e s ,  a f t e r  some s i m p  

t h e s e  a p p r o a c h e s ,  p r e p a r a t i v e  r e v e r s e d - p h a s e  

d e  a n t i b i o t i c s  t h a t  i n v o l v e d  d i r e c t  t r a n s f e r  

e s  h a s  n o t  b e e n  f u l l y  e x p l o i t e d .  As t h i s  

o l i d e  a n t i b i o t i c s  d e r i v e d  f r o m  f e r m e n t a t i o n  

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

i n  e x c e l l e n t  y i e l d  when c o m b i n e d  w i t h  r e v e r s e d  

MATERIALS 

R e a g e n t s  

M e t h a n o l  and a c e t o n i t r i l e  w e r e  HPLC g r a d e  

p h a s e  HPLC. 

B u r d i c k  and J a c k s o n  

Muskegon ,  M i c h i g a n ) .  A l l  a q u e o u s  s o l u t i o n s  w e r e  p r e p a r e d  u s  

d i s t i l l e d  w a t e r  f u r t h e r  p u r i f i e d  t h r u  a M i l l i - Q  s y s t e m  ( M i l l  

Co rp . ,  B e d f o r d ,  M a s s . ) .  Ammonium a c e t a t e  and  g l a c i a l  a c e t i c  

ACS g r a d e  ( F i s h e r  S c i e n t i f i c ,  F a i r l a w n .  NJ). T r i f l u o r o a c e t i  

( T F A )  ( 9 9 % )  was o b t a i n e d  f r o m  A l d r i c h  C h e m i c a l  Co. ( M i l w a u k e  

n g  

p o r e  

a c i d  w e r e  

a c i d  

W i s c o n s i n ) .  A l l  o t h e r  s o l v e n t s  a n d  c h e m i c a l s  w e r e  o f  r e a g e n t  g r a d e .  

HPLC Co lumns  and  M o b i l e  P h a s e s  

u - B o n d a p a k  C-18  ( 1 0 ~ ) .  30cm x 3.9mm ( W a t e r s  A s s o c i a t e s ,  

M i l f o r d ,  MA) a n d  Chromegabond  C-8 ( 1 0 ~ ) .  25cm x 4.6mm 

(E.S. I n d u s t r i e s ,  M a r l t o n ,  N J )  r e v e r s e d - p h a s e  c o l u m n s  w e r e  e m p l o y e d  

f o r  a n a l y t i c a l  e v a l u a t i o n s .  S e m i - p r e p a r a t i v e  c h r o m a t o g r a p h y  was  

p e r f o r m e d  on Chromegabond  C-8  ( l O u ) ,  30cm x 2 3 m m  c o l u m n s .  P r e p a r a t i v e  
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ISOLATION AND PURIFICATION OF MYCINAMICINS 

i s o l a t i o n  u t i l i z e d  a P r e p p a k - 5 0 0 / C - 1 8  ( % 7 5 u ) ,  30cm x 5.7cm r a d i a  

c o m p r e s s e d  c a r t r i d g e  ( W a t e r s ) .  

T h e  m o b i l e  p h a s e  f o r  t h e  u - B o n d a p a k  and  C - 1 8  P r e p - 5 0 0  c o l u m n s  

1699 

1Y 

c o n s i s t e d  o f  v a r y i n g  p r o p o r t i o n s  o f  m e t h a n o l  i n  0 .05% t r i f l u o r o a c e t i c  

a c i d .  A s t o c k  s o l u t i o n  ( 0 . 5 %  w / v )  o f  TFA was p r e p a r e d  b y  d i s s o l v i n g  

5 .0  g r a m  i n  one l i t e r  o f  d e - i o n i z e d  w a t e r .  S t o c k  s o l u t i o n  ( 1 0 0  m l )  

was d i l u t e d  t o  one l i t e r  and  f i l t e r e d  t h r u  a M i l l e x  H A  ( 0 . 4 5 ~ )  

membrane  f i l t e r  ( M i l l i p o r e ) .  A f t e r  a d d i n g  t h e  a p p r o p r i a t e  v o l u m e  o f  

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

s e v e r a l  m i n u t e s .  B o t h  a n a l y t i c a l  and  s e m i  p r e p a r a t i v e  C-8 c o l u m n s  

w e r e  e l u t e d  w i t h  a c e t o n i t r i l e :  0.01m ammon urn a c e t a t e  pH 4.0 b u f f e r  

( 4 0 : 6 0  v / v ) .  

HPLC I n s t r u m e n t a t i o n  

A n a l y t i c a l  HPLC e m p l o y e d  W a t e r s  M 6000A d u a l  r e c i p r o c a t i n g  pumps 

w i t h  e i t h e r  a 

d e t e c t o r  ( K r a  

was p e r f o r m e d  

r e d u c t i o n  f o r  

c h r o m a t o g r a p h  

4 4 0  d u a l  c h a n n e l  ( W a t e r s )  o r  S c h o e f f e l  u l t r a v i o l e t  

0 s  I n c . ,  Westwood,  NJ) s e t  a t  254nm. S a m p l e  i n j e c t i o n  

w i t h  a W i s p  7 1 0 8  ( W a t e r s ) .  D a t a  a c q u i s i t i o n  a n d  

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

e s  w e r e  o b t a i n e d  w i t h  e i t h e r  a 7 3 0  d a t a  m o d u l e  ( W a t e r s )  

o r  a H . P .  3385A a u t o m a t i o n  s y s t e m  ( H e w l e t t  P a c k a r d ,  San D i e g o ,  CA.) 

S e m i - p r e p a r a t i v e  c h r o m a t o g r a p h y  was c a r r i e d  o u t  u s i n g  a V a r i a n  8 5 0 0  

p u m p i n g  s y s t e m  ( V a r i a n  A s s o c i a t e s ,  P a l o  A l t o ,  C a l i f . )  c o u p l e d  w i t h  a 

S c h o e f f e l  7 7 0  v a r i a b l e  w a v e l e n g t h  u v - v i s  d e t e c t o r .  S a m p l e s  w e r e  

i n j e c t e d  m a n u a l l y  w i t h  a U - 6 K  i n j e c t o r  ( W a t e r s ) .  P r e p a r a t i v e  

c h r o m a t o g r a p h y  was p e r f o r m e d  o n  a P r e p - 5 0 0  l i q u i d  c h r o m a t o g r a p h i c  u n i t  

( W a t e r s )  w i t h  a b u i l t - i n  d i f f e r e n t i a l  r e f r a c t o m e t e r  ( R - 4 0 4 ) .  

EXPERIMENTAL 

I s o l a t i o n  o f  B i o l o g i c a l l y  A c t i v e  M a c r o l i d e  C o m p l e x  

F e r m e n t a t i o n  b r o t h  ( 4 2 0  l i t e r s )  was  a d j u s t e d  t o  pH 8.5 w i t h  s o d i u m  

h y d r o x i d e  and e x t r a c t e d  t w i c e  w i t h  e t h y l  a c e t a t e  ( 2  x 4 2 5  l i t e r s ) .  
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1700 MIERZWA ET AL. 

The e t h y l  a c e t a t e  was c o n c e n t r a t e d  i n  v a c u o  a t  5OoC t o  a d a r k  o i l y  

r e s i d u e  ( 1 2 3 . 5  g )  a n d  a g i t a t e d  w i t h  an  e x c e s s  o f  h e x a n e .  The  

r e s u l t a n t  r e s i d u e  ( 8 9 9 )  was d i s s o l v e d  i n  9 5 %  e t h a n o l  ( 6 5  m l ) ,  p l a c e d  

on  a Sephadex  LH-20  c o l u m n  ( 1 5 0 0  m l )  a n d  e l u t e d  w i t h  t h e  same s o l v e n t .  

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

( 7 2 g ) ,  r e d i s s o l v e d  i n  e t h y l  a c e t a t e  ( 7 2 0  m l )  a n d  e x t r a c t e d  t w i c e  w i t h  

e q u a l  v o l u m e s  o f  5% a c e t i c  a c i d .  The a c i d i c  a q u e o u s  l a y e r s  w e r e  

c o m b i n e d .  a d j u s t e d  t o  pH 8 .8  w i t h  s o d i u m  c a r b o n a t e  and  h a c k - 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  ( 2  x 7 5 0  m l ) .  The e t h y l  a c e t a t e  e x t r a c t s  w e r e  

d r i e d  o v e r  m a g n e s i u m  s u l f a t e  and c o n c e n t r a t e d  i n  v a c u o  t o  a y e l l o w  

v i s c o u s  r e s i d u e .  C r u d e  m a c r o l i d e  c o m p l e x  ( 3 5 9 )  was o b t a i n e d  b y  

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

The b i o l o g i c a l  a c t i v i t y  o f  t h e  i n d i v i d u a l  c o m p o n e n t s  was 

e s t a b l i s h e d  b y  i n j e c t i n g  3 0  u g  o f  t h e  m a c r o l i d e  c o m p l e x  on  a 

u - B o n d a p a k  C - 1 8  c o l u m n  and s e p a r a t e l y  c o l l e c t i n g  t h e  m a j o r  2 5 4  nm 

u l t r a v i o l e t  a b s o r b i n g  p e a k s  ( F i g u r e  1 ) .  E a c h  f r a c t i o n  was r o t a r y  

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

( 1 0 0  u l )  a n d  s p o t t e d  ( 1 0  u l )  o n  a s i l i c a  g e l  TLC p l a t e .  The  p l a t e s  

w e r e  d e v e l o p e d  w i t h  c h 1 o r o f o r m : m e t h a n  

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

i n s e t )  r e v e a l s  t h r e e  z o n e s  o f  i n h i b i t  

p o s s e s s i n g  t h e  same r e l a t i v e  R f  a n d  c 

1 :  7 %  NH40H ( 4 0 : 1 2 : 1 0 )  a n d  

TLC o f  t h e  c o m p l e x  ( F i g u r e  1, 

o n ,  w i t h  HPLC f r a c t i o n s  2 a n d  4 

e a r  i n h i h i t i o n  z o n e s .  

P r e p a r a t i v e  S e p a r a t i o n  o f  Componen ts  

The a n t i b i o t i c  m i x t u r e  was c h r o m a t o g r a p h e d  o n  a u - B o n d a p a k  C-18  

( 1 0 ~ )  a n a l y t i c a l  c o l u m n  f o r  o p t i m i z a t i o n  o f  s c a l e - u p  c o n d i t i o n s  t o  t h e  

P r e p - 5 0 0 .  C h r o m a t o g r a p h i c  d a t a  u n d e r  v a r y i n g  m o b i l e  p h a s e  c o n d i t i o n s  

a r e  s u m m a r i z e d  i n  Tab e I .  S e l e c t i v i t y  v a l u e s  f o r  a d j a c e n t  p e a k  p a i r s  

s u g g e s t e d  a 4 5 : 5 5  v / v  m e t h a n o l :  0 .05% t r i f l u o r o a c e t i c  a c i d  m o b i l e  

p h a s e  t h a t  w o u l d  p r o v  de  f o r  s u p e r i o r  r e s o l v i n g  p o w e r  ( K ' c l n )  u n d e r  

p r e p a r a t i v e  mass l o a d  c o n d i t i o n s .  
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ISOLATION AND PURIFICATION OF MYCINAMICINS 1701 

FR*CTION No. I 1  2 3  4 

Figure 1: HPLC separation p m f i l e  o f  macroltde complex 
on a u- lndrprk C-18 (1Ou) c o l u n ;  eluent, ICW: 
0.052 TFA 40:60 v/v ; f l o w  rate.  2 al/mtn; detection 
a t  254 nm 10.04 N F S I  ; pressure (2400 ps l ) ;  chart 
speed 0.20 W a i n ;  retention t tae  (mtn.). 

0.71. 0.47. 0.71 respectively. 

T a b l e  I 

__- E f f e c t  o f  M o b i l e  P h a s e  C o m p o s i t i o n  on C h r o m a t o g r a p h i c  P a r a m e t e r s a l b  

4 - 3 - 2 Component  - 1 - 
I 5 0 : 5 0 a  3 .03  ( 1 . 0 8 )  4 .93 ( 2 . 3 8 )  5 .56  ( 2 . 8 1 )  7.40 ( 4 . 0 7 )  

a-2.1 = 2.20 a 3 , 2  = 1 .18  a 4 , 3  = 1.45 

a 2 . 1  = 2.33 a 3 . 2  = 1.20 a 4.3 = 1 .48  

a 2 . 1  = 2.56 a 3,2 = 1.25 a 4 . 3  = 1.53 

I 1  4 5 : 5 5  4.70 ( 2 . 0 7 )  8 . 9 0  ( 4 . 8 2 )  10 .40  ( 5 . 8 0 )  14 .66  ( 8 . 5 8 )  

1 1 1  4 0 : 6 0  7.73 ( 3 . 8 3 )  1 7 . 3 0  ( 9 . 8 1 )  2 1 . 2 0  ( 1 2 . 2 5 )  3 1 . 5 6  ( 1 8 . 7 3 )  

a - M o b i l e  p h a s e :  M E O H :  0.05% T F A ;  f l o w  r a t e  2 m l / m i n .  

b - F o r m a t  o f  D a t a :  R e t e n t i o n  t i m e  i n  m i n u t e s  ( c a p a c i t y  f a c t o r  K ' )  

Co lumn:  u -Bondapak  C-18 ( 1 O u )  30cm x 3.9mm; 

a y , x  = K ' y / K ' x  ( t  o r  v o i d  v o l u m e  i s  t a k e n  a s  t h e  r e t e n t i o n  t i m e  
o f  t h e  f i r s t  d e t e e t e d  p e a k ;  I ( 1 . 4 6  m i n ) ,  I 1  ( 1 . 5 3  m i n ) ,  111  ( 1 . 6 0  
m i n ) )  
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5.56 
c-3 

4 \  

FRlltTKllNol' '3' '5'  ' 7 '  '9' '11' '1; '15' '1; 'Id '21' '2; '25' '2; 

Figure 2 :  Refractive index record ing (10 x )  from Preo 500 run 
showing separation o f  components; cha r t  speed 5 min/cm, 
f l ow  r a t e  100 ml/min, i n d i v i d u a l  f r a c t i o n s  0.50 C . V .  2 

250 m l .  

3.03 ( a )  
c-1 

4.93 
/ c-2 

7 

( b )  
5.10 
c-1 

.I 
Figure 3: Analytlcal HPLC of (a) ~ c r o l i d c  conplex 10 up) 

8nd puri f ied Prep-500 pooled fractions (b j  colponcnt 
1 (6 up) and (c)  conponent 4 (6 ug); retention tlm 
(mln). 

Conditions as outlined rxcept eluent r a t i o  5 0 5 0  
&OH: 0.05% TM) UY (254 nm) .02 AUFS. 
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ISOLATION AND PURIFICATION OF MYCINAMICINS I703 

18.39 
c-2 

Figure 4: (a) Analytical e lu t ion  p r o f i l e  o f  the Prep-500 enriched 
mixturc (conponents 2 and 3)  on a p-Bondaprk C-18 

v/v).  flow r a t e  

(b) Anrlytical HPLC o f  macrolide conplex (10 ug); 
~ o l u ~ r ;  C-8 (10 u). 30 cm x 4.6 m. eluent; CH o(: 
0.01m NH@AC pH 4.0 (40:60 v/v);  flow r a t e  l.33ml/min; 
UV (254 rm) .02 AUFS, peaks 
and 18.39 n in  (component 2 ) .  

U.46 n i n  (conpomnt 3) 

A s i n g l e  C - 1 8  P r e p - 5 0 0  c a r t r i d g e  was c o n d i t i o n e d  w i t h  t w o  l i t e r s  

o f  904, m e t h a n o l  and t h e n  e q u i l i b r a t e d  w i t h  t h e  e l u e n t  m o b i l e  p h a s e  

(MEOH: 0 . 0 5 %  T F A ,  4 5 : 5 5  v / v )  u n t i l  a s t a b l e  r e f r a c t i v e  i n d e x  b a s e l i n e  

was o b t a i n e d .  M a c r o l i d e  c o m p l e x  ( 3 9 )  was d i s s o l v e d  i n  1 2  m l  o f  

M E O H :  0 . 0 5 %  T F A  ( 8 0 : 2 0  v / v )  a n d  m a n u a l l y  i n j e c t e d .  F r a c t i o n s  ( 2 5 0  m l )  

w e r e  c o l l e c t e d  a t  a f l o w  r a t e  o f  100 m l / m i n  ( F i g u r e  2 ) .  I n d i v i d u a l  

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

m e t h a n o l  was r e m o v e d  i n  v a c u o .  The  a q u e o u s  s o l u t i o n s  w e r e  
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1704 MIERZWA ET AL. 

t ime  (min) 

F igu re  5 :  Semi-prepara t ive  chromatoqraphic UV o r o f i l e  f rom a 
100 mg i n j e c t i o n  o f  en r i ched  components 2,3. 

Cond i t ions :  as desc r ibed  i n  t e x t .  

l y o p h i l i z e d  a n d  7 5 0  mg o f  c o m p o n e n t  12 98% a n d  2 5 0  mg o f  c o m p o n e n t  4 

- > 9 5 %  a s  w h i t e  s o l i d s  w e r e  o b t a i n e d  ( F i g u r e  3 ) .  F r a c t i o n s  e n r i c h e d  i n  

c o m p o n e n t s  2 a n d  3 ( %  800  mg)  w e r e  f u r t h e r  p u r i f i e d  a s  o u t l i n e d  u n d e r  

s e m i - p r e p a r a t i v e  i s o l a t i o n .  

S e m i - p r e p a r a t i v e  I s o l a t i o n  o f  Componen ts  2 a n d  3 

The HPLC a n a l y s i s  o f  t h e  e n r i c h e d  m i x t u r e  o f  c o m p o n e n t s  f r o m  t h e  

p r e p a r a t i v e  r u n  i s  i l l u s t r a t e d  i n  F i g u r e  4a .  I n  o r d e r  t o  e s t a b l i s h  

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

c h r o m a t o g r a p h i c  s y s t e m s  w e r e  i n v e s t i g a t e d .  Changes  i n  e l u t i o n  o r d e r  

and e n h a n c e d  r e s o l u t i o n  ( a 1 1 . 5 2 )  r e s u l t e d  when a C-8  ( 1 O u )  c o l u m n  was 

e m p l o y e d  u n d e r  d i f f e r e n t  e l u e n t  c o n d i t i o n s  ( F i g u r e  4 b ) .  F o r  s c a l e  u p  

t o  s e m i - p r e p ,  t w o  C-8  ( ~ O U ) ,  30cm x 2 3 m m .  c o l u m n s  w e r e  a t t a c h e d  i n  

s e r i e s  u s i n g  z e r o  dead  v o l u m e  c o n n e c t o r s .  The  c o l u m n s  w e r e  

c o n d i t i o n e d  w i t h  50% aqueous  a c e t o n i t r i l e  f o l l o w e d  b y  a m i x t u r e  o f  
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d 

3.03 
/c-l 

( 0 )  
4.93 
C-2 

7.40 
c- 4 

,556 
c-3 

J, 

4.83 
/C-2 

( b )  

5.37 
/c-3 

( C  1 

i 

Flgurc 6: Analytical HPLC o f  mcrol lde conplex ( lo  ug); 
m d  purl f lcd semi-pnprr8tlvc frrct lons (b) component 
2 (6 ug) and (c )  conponcnt 3 (6 ug); retention t ine  (mtn). 

tondltlons: r-Bondapak C-18 (10 u);  &OH: 0.MX TFA 
(50:50 v/v),flow rate 2 ml/nln; UV (254 m) .02 AVFS. 

a c e t o n i t r i l e  and 0 . 0 1  M ammonium a c e t a t e  b u f f e r  pH 4.0 ( 9 : l  v / v )  a n d  

f i n a l l y  e q u i l i b r a t e d  w i t h  an a c e t o n i t r i l e / O . O l  M ammonium a c e t a t e  pH 

4 . 0  e l u e n t  ( 4 0 : 6 0  v / v )  a t  a f l o w  r a t e  o f  1 0  m l / m i n .  T h e  e n r i c h e d  

m i x t u r e  ( 1 0 0  mg)  was d i s s o l v e d  i n  1 m l  o f  a c e t o n i t r i l e  c o n t a i n i n g  

100 u l  o f  pH 4.0 ammonium a c e t a t e  b u f f e r .  A f t e r  s a m p l e  i n j e c t i o n ,  t h e  

s e p a r a t i o n  was m o n i t o r e d  a t  254  nm ( 2 . 0  a u f s ) .  I n d i v i d u a l  f r a c t i o n s  

w e r e  c o n c e n t r a t e d  i n  v a c u o ,  l y o p h i l i z e d  and  y i e l d e d  2 3  mg o f  c o m p o n e n t  

2 > 9 7 %  a n d  34  mg o f  c o m p o n e n t  3 94% ( F i g u r e s  5 , 6 ) .  
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RESULTS AND DISCUSSION 

The b i o l o g i c a l l y  a c t i v e  s a m p l e s  i s o l a t e d  a s  a r e s u l t  o f  t h e  

p r e p a r a t i v e  and s e m i - p r e p a r a t i v e  c h r o m a t o g r a p h i e s  w e r e  s u b j e c t e d  t o  

s p e c t r o s c o p i c  e v a l u a t i o n s .  P r o t o n ,  C - 1 3  N M R ,  mass  s p e c t r a l  a n d  

u l t r a v i o l e t  d a t a  w e r e  f o u n d  t o  be  c o n s i s t e n t  w i t h  s e v e r a l  known  

and  t w o  new m a c r o l i d e  a n t i b i o t i c s  (HPLC c o m p o n e n t s  # 1 , 2 )  b e l o n g i n g  t o  

t h e  m y c i n a m i c i n  c l a s s .  11'12 

s t r u c t u r e s  and c o - i d e n t i t i e s  e s t a b l i s h e d .  I n  a d d i t i o n ,  a n  HPLC 

c o m p a r i s o n  o f  an a u t h e n t i c  s a m p l e  o f  m y c i n a m i c i n  111 w i t h  t h e  

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

c o m p o n e n t  4 .  ( F i g u r e  8 )  

F i g u r e  7 s u m m a r i z e s  t h e  c h e m i c a l  

HPLC COMPONENTII. COMPOUND V 

AMlClN VI, HPLC COMPONENT 13 

F igu re  7 :  S t r u c t u r e s  o f  known and nove l  Mycinamicins 
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ISOLATION AND PURIFICATION OF MYCINAMICINS 1707 

4.60 

14.90 
/c-4 

Figure 8: Analyt ical  HPLC of (a)  m c r o l l d e  conplcx (15 ug) 
and (b) qycinamlcin 111 (3 ug); re tent ion  time (n in ) .  
Conditions: p-Bondapak C-18 (10 u) k W :  0.05Z TFA 
(45:55 v / v ) ,  flow r a t e  2 ml/min; UV (254 nm) .02 AUFS. 

R e v e r s e  p h a s e  p r e p a r a t i v e  c h r o m a t o g r a p h y  h a s  b e e n  shown t o  b e  an  

e f f e c t i v e  and u s e f u l  t e c h n i q u e  f o r  t h e  l a r g e  s c a l e  p u r i f i c a t i o n  o f  

m y c i n a m i c i n s .  D i r e c t  t r a n s f e r  o f  m e t h o d s  f r o m  a n a l y t i c a l  t o  t h e  

p r e p a r a t i v e  mode was c l e a r l y  e s t a b l i s h e d .  C h o i c e  o f  C -18  a n d  C-8  

c o l u m n s  when c o m b i n e d  w i t h  t h e  a p p r o p r i a t e  e l u e n t  c o m p o s i t i o n  p r o v i d e d  

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

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

P e r f l u o r i n a t e d  c a r b o x y l i c  a c i d  c o n t a i n i n g  m o b i l e  p h a s e s ,  common t o  

p e p t i d e  i s o l a t i o n  a n d  a n a l y s i s 1 3  a p p e a r  n o t  t o  h a v e  b e e n  f u l l y  

e x p l o i t e d  i n  m a c r o l i d e  p u r i f i c a t i o n  schemes .  The  m a j o r  a d v a n t a g e s  o f  

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

s a m p l e  r e c o v e r y  was f a c i l i t a t e d  o w i n g  t o  e l u e n t  v o l a t i l i t y .  A m a j o r  

c o n s i d e r a t i o n  f o r  i t s  c h o i c e  as  an  e l u e n t ,  h o w e v e r ,  s h o u l d  b e  t h e  

s t a b i l i t y  o f  t h e  compounds  u n d e r  s t r o n g l y  a c i d i c  c o n d i t i o n s .  

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

f o r  t h e  i s o l a t i o n  o f  m a c r o l i d e s .  I n  t h i s  c a s e ,  t h e  m y c i n a m i c i n  

c o m p o n e n t s  2 a n d  4 w e r e  n o t  r e s o l v e d  w i t h  a l l  t h e  n o r m a l  p h a s e  s y s t e m s  

i n v e s t i g a t e d  b u t  w e r e  e a s i l y  r e s o l v e d  u s i n g  r e v e r s e  p h a s e  s y s t e m s .  

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

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

m a c r o l i d e s .  
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C o m m u n i c a t i o n s  V o l .  2 ( 1 9 7 9 )  2 6 1 - 2 .  

( 1 0 )  B e n s ,  G . A . ;  W .  Vandeu  B o s s c h e  a n d  P .  D e M o e r l o o s e :  HPLC M e t h o d  

( 1 1 )  P u a r ,  M . S . ;  u n p u b l i s h e d  d a t a .  

( 1 2 )  L e e ,  Bong K . ;  J o s e p h  A .  M a r q u e z  and  J .  A l l a n  W a i t z :  U n i t e d  

( 1 3 )  B e n n e t t ,  H.P.J.; C . A .  B rowne  and  S .  S o l o m o n :  T h e  Use  o f  

S t a t e s  P a t e n t  4,349.665 S e p t .  1 4 ,  1 9 8 2 .  

P e r f l u o r i n a t e d  C a r b o x y l i c  A c i d s  i n  t h e  R e v e r s e  P h a s e  HPLC o f  
P e p t i d e s .  J o u r n a l  o f  L i q u i d  C h r o m a t o g r a p h y  3 ( 9 ) ,  1 3 5 3 - 6 5  ( 1 9 8 0 ) .  
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