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A SIMPLE METHOD FOR THE SEPARATION 
OF TRITERPENE CARBOXYLIC ACIDS 

MARK TISCHLER AND JOHN H. CARDELLINA II+ 
Laboratory of Drug Discovery Research and Development 

Developmental Therapeutics Program 
Division of Cancer Treatment 

National Cancer Institute 
Building 1052, Room 121 

Frehrick, Maryland 21 702-1201 

ABSTRACT 

A p o l y b u t a d i  ene-coated a1 umi na c o l  umn has been found t o  r e s o l v e  a 
c l o s e l y  r e l a t e d  m i x t u r e  o f  n a t u r a l l y  o c c u r r i n g  t r i  te rpene  carbox- 
y l i c  a c i d s  much more e f f i c i e n t l y  t han  conven t iona l  o c t a d e c y l s i l y l -  
bonded (CJ s i  1 i ca co l  umns. Fu r the r ,  t h i  s s e p a r a t i o n  c o u l d  be 
achieved w i t h o u t  i o n - p a i r i n g ,  i on -suppress ion  o r  o t h e r  b u f f e r i n g  
t e c h n i  ques. 

INTRODUCTION 

I n  connect ion w i t h  ou r  i n v e s t i g a t i o n  o f  t h e  H I V - i n h i b i t o r y  and 
phorbol  r e c e p t o r  b i n d i n g  a c t i v i t i e s  o f  t h e  o r g a n i c  e x t r a c t s  o f  t h e  
t r o p i c a l  p l a n t  Maprounea a f r i  cana (1) , we needed a semi - p r e p a r a t i  ve 
s e p a r a t i o n  s t r a t e g y  f o r  a m i x t u r e  o f  c l o s e l y  r e l a t e d  t r i t e r p e n e  

c a r b o x y l i c  ac ids  [ l -31 .  Whi le  a number o f  HPLC methods f o r  
s e p a r a t i n g  c a r b o x y l i c  a c i d s  e x i s t ,  most h i g h  r e s o l u t i o n  methods r e l y  
on i on -suppress ion  o r  i o n - p a i r i n g  techniques t o  reduce t a i l i n g  and 
improve r e s o l u t i o n .  Such techniques work w e l l  i n  q u a l i t a t i v e  o r  
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16 TISCHLER AND CARDELLINA 

q u a n t i t a t i v e  a n a l y t i c a l  modes, b u t  o u r  need f o r  c a r e f u l  measurement 
o f  mass recove ry  and b i  o l  og i  c a l  a c t i v i t y ,  coup1 ed w i t h  concerns 

about h y d r o l y s i s  o r  rearrangement ( f r o m  C-2 t o  C-3, o r  v i c e  versa)  

of t h e  p-hydroxybenzoyl e s t e r  s u b s t i t u e n t ,  l e d  us t o  seek a non- 
bu f fe red ,  one s t e p  s e p a r a t i o n  o f  these t r i t e r p e n e s .  

EXPERIMENTAL 

General 

A l l  HPLC separa t i ons  were per formed on a Waters 990 HPLC system 

equipped w i t h  a d iode  a r r a y  d e t e c t o r ,  u s i n g  cont inuous UV m o n i t o r i n g  

a t  210 and 254 nm. Semipreparat ive analyses u t i l i z e d  a B io tage  

Unisphere-PBDR column (1 x 25 cm) a t  a f l o w  r a t e  o f  3.5 mL/min and 

a C,,-bonded s i l i c a  column (0.4 x 25 cm) a t  a f l o w  r a t e  o f  1.0 

mL/min. I n  e i t h e r  case, 100 p L  o f  a 10 mg/mL s o l u t i o n  o f  t h e  

a n a l y t e  m i x t u r e  was i n j e c t e d ;  t h e  e l u t i o n  s o l v e n t  i n  e i t h e r  case was 

CH,CN-H,O (11 :9). 

T r i t e r D e n e  M i x t u r e  

The m i x t u r e  o f  1-3 was ob ta ined  f rom e x t r a c t s  o f  MaDrounea 

a f r i c a n a  by f o l l o w i n g ,  w i t h  some m o d i f i c a t i o n ,  t h e  procedure 

desc r ibed  by W a l l ' s  group (2) .  A l l  f r a c t i o n s  were assayed f o r  H I V -  

i n h i b i t o r y  (3) and phorbol  r e c e p t o r  b i n d i n g  (4) a c t i v i t y .  The 

s t r u c t u r e s  were determined by c a r e f u l  a n a l y s i s  o f  t h e  mass s p e c t r a l  

and 'H/"C NMR d a t a  f o r  t h e  t h r e e  compounds and comparison t o  t h e  

l i t e r a t u r e  (1,2,5). F u l l  d e t a i l s  o f  t h e  chemical c h a r a c t e r i z a t i o n  

o f  1-3 w i  11 be more approp r i  a te1  y p resen ted  e l  sewhere (1). 
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TRITERPENE CARBOXYLIC ACIDS 17 

1 R1=C7H503, RZ=OH, R3=H 

2 R'=H, Rz=C7H503, R3=OH 

3 R'=OH, R2=C7H,03, R3=H 

0 

RESULTS A N D  DISCUSSION 

An ana lys i s  of t he  mixture of 1-3 on an ana ly t i ca l  C,, - 
reversed phase column i s  presented i n  Figure 1A. While compound 3 

was reasonably well separated from the  r e s t  of t h e  mixture, 

excessive t a i l i n g  led t o  a long r u n  time and minimized prospects f o r  

scale-up of the  separation w i t h  any semblance of reso lu t ion .  

Further, t r i t e r p e n e s  1 and 2 were very poorly resolved and overlap 

w i t h  o the r  impurit ies e lu t ing  a t  t he  solvent f ron t .  

In con t r a s t ,  use of t he  polybutadiene coated alumina column 

provided good re ten t ion  and very acceptable reso lu t ion  f o r  semi- 

prepara t ive  work (Figure 1B).  Some t a i l i n g  was s t i l l  ev ident ,  b u t  

i t  was f a r  l e s s  than t h a t  observed with the  conventional C,, 

approach. The e lu t ion  volume f o r  3 on th i s  1 cm column equaled t h a t  

observed on the  ana ly t ica l  C,, column. Fractions obtained by t h i s  

procedure were characterized as 1-3 without f u r t h e r  manipulation. 

Triterpenes and, i n  pa r t i cu la r ,  t he  t r i t e r p e n e  carboxylic 

ac ids ,  a r e  d i f f i c u l t  t o  handle and separa te  because of poor 
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Figure 1A. C,,-bonded s i l i c a  reve rsed  phase HPLC a n a l y s i s  o f  
t r i t e r p e n e  m i x t u r e  f rom Maprounea a f r i c a n a .  Column 0.4 x 25 cm; 
e l u a n t  CHJN-H,O (11:9) a t  1.0 mL/min; d e t e c t i o n  UV Q 254 nm; 
i n j e c t i o n  100 p L  o f  10 mg/mL s o l u t i o n .  

1 

L I I I 1 1 
0 10 20 min 

Figure 1B. Semi p r e p a r a t i v e  HPLC a n a l y s i s  o f  MaRrouRnea a f r i c a n a  
t r i t e r p e n e  m i x t u r e .  Column: B io tage  Unisphere-PBD 1 x 25 cm; 
e l u a n t  CHJN-H,O (11:9) a t  3.5 mL/min; d e t e c t i o n  UV Q 254 nm; 
i n j e c t i o n  100 pL o f  10 mg/mL s o l u t i o n .  
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TRITERPENE CARBOXYLIC ACIDS 19 

s o l  ubi 1 i t y  c h a r a c t e r i  s t i  cs. These problems a r e  o f t e n  exace rba ted  by 

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

t h e  molecules and t h e  presence o f  l a r g e  reg ions  compr ised o f  

u n f u n c t i o n a l  i z e d  hydrocarbon r i n g  segments. The p a r t i c u l a r  case a t  

hand was f u r t h e r  comp l i ca ted  by i d e n t i c a l  numbers and t ypes  o f  

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

t h e  presence o f  a second a c i d i c  group i n  t h e  phenol. T h i s  new 

method f o r  t h e  r e s o l u t i o n  and semi -p repara t i ve  s e p a r a t i o n  o f  v e r y  

c l o s e l y  re1  a t e d  tri terpene ca rboxy l  i c a c i d s  should, t h e r e f o r e ,  

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

i m p o r t a n t  c l a s s  o f  compounds. Broader a p p l i c a t i o n  o f  t h i s  method, 

t o  o t h e r  c lasses o f  c a r b o x y l i c  ac ids ,  may a l s o  be p o s s i b l e .  
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