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A MULTI-COMPONENT SOLVENT SYSTEM FOR THE ANALYSIS OF A CANDIDATE 
ANTIMALARIAL BY NORMAL PHASE HPLC 

H. S t a m p f l i ,  J .  von Bredow, J .  Osuch and M. H e i f f e r  

Wa l te r  Reed Army I n s t i t u t e  o f  Research, Washington, D.C. 20012 
Department o f  Pharmacology, D i v i s i o n  o f  Exper imenta l  The rapeu t i cs  

ABSTRACT 

The new cand ida te  a n t i m a l a r i a l  WR 18OY409*H3P04 (DL- threo-  
a-( 2 - p i p e r i d y l  ) - 2 - t r i  f l  uo romethy l -6 - (4 - t r i  f luoromethy lpheny1)-  
4-pyr id inemethanol  phosphate) and i t s  i n t e r n a l  standard, 
WR 1 84 , 806 * H3P04 ( DL-2 , 8-b i  s ( tri f 1 uorome t h y 1  ) -4- C 1 - hydroxy-3- 
(N -pbu ty1amino )p ropy l  I - q u i n o l i n e  phosphate) a r e  b o t h  hydro-  
phobic, h i g h l y  l i p i d  s o l u b l e  compounds. Organic  e x t r a c t s  o f  
b i o l o g i c a l  f l u i d s  o f  these compounds can be separated and 
analyzed by  normal phase systems. These o r g a n i c  e x t r a c t s  can 
be chromatographed by means o f  a Waters p Bondapak CN column 
u t i l i z i n  an o rgan ic  s o l v e n t  system com osed o f  two ma jo r  com- 
ponents ?e thy lene  d i c h l o r i d e  and hexane!, one m ino r  component 
( a c e t o n i t r i l e )  and two t r a c e  m o d i f i e r s  ( f o r m i c  a c i d  and wa te r ) .  
A l t e r a t i o n s  i n  t h e  p r o p o r t i o n s  o f  t h e  ma jo r  components i nduce  
p r e d i c t a b l e  s h i f t s  i n  t h e  r e t e n t i o n  o f  t h e  a n t i m a l a r i a l  and i t s  
i n t e r n a l  standard, w h i l e  a l t e r a t i o n s  i n  t h e  p r o p o r t i o n s  o f  t h e  
m i n o r  component w i t h  respec t  t o  these  m a j o r  components i nduce  
p r e d i c t a b l e  changes i n  column s e l e c t i v i t y .  I f  t h e  t r a c e  modi- 
f i e r s  a r e  s t a b i l i z e d  i n  p r o p o r t i o n a t e  amounts, p roper  concen- 
t r a t i o n s  o f  t h e  ma jo r  components w i l l  i s o l a t e  t h e  a n t i m a l a r i a l  
and i n t e r n a l  s tandard  f r a c t i o n  f r o m  s i g n i f i c a n t  i n t e r f e r e n c e  
w h i l e  s imul taneous a l t e r a t i o n  o f  t h e  amount o f  m ino r  component 
w i l l  e f f e c t  separa t i on  o f  t h e  a n t i m a l a r i a l  f rom t h e  i n t e r n a l  
standards. 

INTRODUCTION 
The cand ida te  a n t i m a l a r i a l  compound, WR 180,409.H3P04 (DL-  

threo-a-  ( 2 - p i p e r i d y l  ) - 2 - t r i  f 1 uoromethyl-6-( 4 - t r i  f l u o r o m e t h y l  - 
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54 STAMPJ?LI ET AL. 

phenyl)-4-~yridinemethanol phosphate) and i t s  internal standard, 
WR 1 84,806-H3P04 (DL-2,8-bis( tri f 1 uoromethyl)-4-[1 -hydroxy-3- 
(N-t-buty1amino)propyl I-quinol ine phosphate) when extracted from 
biological f luids,  are insoluble i n  reverse phase high pressure 
liquid chromatography ( H P L C )  solvent systems. 

*H3P04 

WR 180,409*H3P04 

CHOHCH2CH2NHC( CH3)3 

Therefore, they must be chromatographed using normal phase solvent 
systems. Blood extracts of these l ipid soluble, hydrophobic ant i -  
ma1 aria1 s possess considerable interference patterns when chroma- 
tographed using "conventional" binary normal phase sol vent systems. 
The blood protein interference fraction can sometimes be overcome 
by changing solvent strengths of a binary mixture or by selecting 
an alternate solvent. 
these antimalarials induces undesirable peak select ivi ty .  

and retention o f  selected peaks represents the optimum capacity 
of a HPLC solvent system. 

Changing solvent strength with respect t o  

The manipulation of a mobile phase t o  control separation 

A mobile phase system which may be 
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ANALYSIS OF A CANDIDATE ANTIMALARIAL 55 

used t o  c o n t r o l  s e l e c t i v i t y  and r e t e n t i o n  o f  a cand ida te  a n t i -  

m a l a r i a l  and i t s  i n t e r n a l  s tandard i s  presented i n  t h i s  paper. 

MATERIALS 

The s o l v e n t s  hexane, e t h y l e n e  d i c h l o r i d e ,  a c e t o n i t r i l e ,  e t h y l  

McGaw Labora to ry  s t e r i l e  water  f o r  i n j e c t i o n  

acetate,  and methanol were UV spect rograde (Burd i ck  and Jackson 

Labora to r ies ,  I n c . ) .  
was used as a m o d i f i e r ,  as w e l l  as reagen t  grade 88% f o r m i c  a c i d  
( F i s h e r  S c i e n t i f i c  Co.). 
i n t e r n a l  standard, WR 184,806mH3P04, were assayed a t  98% p u r i t y  

(1,2). The drug s o l u t i o n s  were made as t h e  s a l t s  and a l l  concen- 
t r a t i o n s  were expressed as t h e  f r e e  base. 
separa t i on  was accomplished u s i n g  a II Bondapak CN column (Waters 
Associates,  I n c .  ) j a c k e t e d  w i t h  a temperature c o n t r o l  b l o c k  
(Waters Associates, I nc . ) .  A temperature c o n t r o l  wa te r  b a t h  was 
u t i l i z e d  t o  m a i n t a i n  a l l  m o b i l e  phase systems a t  a c o n s t a n t  
temperature o f  25.0 - + 0.5OC. A Waters Assoc ia tes  Model 6000A 
s o l v e n t  d e l i v e r y  system, U6K i n j e c t o r  and Model 440 UV absorbance 

m o n i t o r  w i t h  280 nm f i l t e r  completed t h e  h i g h  pressure l i q u i d  
chromatography system. 
s i n g l e  channel reco rde r  was used. 

P r e c i s i o n  Sampling Corpo ra t i on  sy r inge .  
m i x t u r e s  was conducted u s i n g  two methods: 7 .  q u a l i v a t i v e  
f i l t e r  paper ( S c h l e i c h e r  and Schue l l ,  I nc . )  and 2 .  s o l v e n t  
c l a r i f i c a t i o n  k i t  (Waters Assoc ia tes )  u t i l i z i n g  a 0.5 pm pore  
s i z e  o rgan ic  s o l v e n t  f i l t r a t i o n  d i s k .  

The drug, WR 18OY409.H3P04, and i t s  

Chromatographic 

An Omniscribe (Houston Ins t rumen ts )  

A l l  i n j e c t i o n s  were made w i t h  e i t h e r  a 25 p1 o r  a 100 p1 
F i l t r a t i o n  o f  s o l v e n t  

METHODS 
The ma jo r  and m ino r  components o f  t h e  mob i l e  phase systems 

were prepared i n  t h e  r a t i o s  i n d i c a t e d  i n  Table 1. A f t e r  t h e  
s o l u t i o n s  were prepared, a wa te r : fo rm ic  a c i d  s o l u t i o n  (50:50 v/v)  
was added t o  t h e  m ix tu res  s u f f i c i e n t  t o  s a t u r a t e  each mob i l e  
phase system a t  25.OoC. 
q u a l i t a t i v e  f i l t e r  paper f o l l o w e d  by  t h e  s o l v e n t  c l a r i f i c a t i o n  
k i t  and p laced  i n  a temperature c o n t r o l  wa te r  b a t h  ma in ta ined  

The s o l u t i o n s  were f i l t e r e d  u s i n g  
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56 STAMPFLI ET AL. 

TABLE 1 

% o f  A c e t o n i t r i l e  i n  Various Ethylene Dichloride/Hexane Ratios 
i n  the Presence o f  Trace Modif iers,  Water and Formic Acid 

EC/H EC/H EC/H EC/H EC/H 
9/1 + A%* 4/1 + A%* 7 / 3  + A%* 3/2 + A%* 1/1 + A%* 

** 0% 0% 0% 0% 

0.99% 0.99% 0.99% 0.99% 0.99% 

3.8% 3.8% 3.8% 3.8% 3.8% 
7.4% 7.4% 7.4% 7.4% 7.4% 

*% volume o f  a c e t o n i t r i l e  added ca lcu la ted  as % o f  f i n a l  t o t a l  
vol ume 

**not chromatographed 

a t  25.0 5 0.5OC. 

were u t i l i z e d  t o  achieve r e t e n t i o n  r e p r o d u c i b i l i t y  on repeated 
i n jec t i ons .  
WR 184,806.H3P04 were prepared i n  methanol. 
the solvent de l i ve ry  system was maintained a t  2 ml/min and the 
char t  speed was s e t  a t  1.25 cm/min. 
the standard so lu t ions  was 5 111. 

In order t o  achieve s t a t i s t i c a l  evaluat ion,  f ou r  repe t i -  
t i o n s  o f  a l l  procedures were conducted. The calcula-t ions f o r  
capaci ty ( K ' )  o r  r e t e n t i o n  as we l l  as s e l e c t i v i t y  (a) were 
determined using t h e  standard equations (3).  
obtained from the product o f  the  maximum peak he igh t  ( c e n t i -  

meters) and the w id th  a t  peak ha l f -he igh t  (cent imeters) (4 ) .  
Peak areas were p l o t t e d  against  ac tua l  concentrat ions i n  the 
standard curve determinations. 

The blood e x t r a c t  was prepared by sp ik ing  a 5 m l  blood sample 
w i t h  50 v l  o f  an equimolar concentrat ion o f  the an t ima la r ia l  
drug and i t s  i n t e r n a l  standard. 
Five m l  of 7.4 pH phosphate bu f fe r  were added fol lowed by 10 m l  

S u f f i c i e n t  column volumes o f  mobile phase 

Standard so lu t ions  o f  WR 180,409-tI3P04 and 
The f l ow  r a t e  o f  

The volume o f  i n j e c t i o n  f o r  

The peak area was 

The blood sample was then mixed. 
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ANALYSIS OF A CANDIDATE ANTIMALARIAL 57 

o f  e t h y l  ace ta te .  
i t  was c e n t r i f u g e d  f o r  10 min. The e t h y l  a c e t a t e  l a y e r  was 
removed and evaporated t o  dryness u s i n g  a wa te r  b a t h  evapora to r .  
A d d i t i o n a l  e t h y l  a c e t a t e  was added t o  t h e  b l o o d  l a y e r  and t h e  
procedure was repeated two a d d i t i o n a l  t imes .  The sample was 
r e c o n s t i t u t e d  i n  500 u1 o f  t h e  corresponding m o b i l e  phase; 
50 p l  o f  t h e  sample was i n j e c t e d  and chromatographed. 

The sample was then  mixed f o r  30 m in  whereupon 

RESULTS 
The man ipu la t i on  o f  s e l e c t i v i t y  o f  t h e  column and r e t e n t i o n  

o f  cand ida te  a n t i m a l a r i a l s  u s i n g  i s o c r a t i c  c o n d i t i o n s  i s  r e a d i l y  

observed i n  F i g u r e  1. 
ponents, e t h y l e n e  d i c h l o r i d e  and hexane, i nduce  s i g n i f i c a n t  

changes i n  r e t e n t i o n  (K') o f  t h e  a n t i m a l a r i a l  and i t s  i n t e r n a l  
s tandard as shown i n  P a r t s  A and B o f  F i g u r e  1. 
o f  v a r i o u s  concen t ra t i ons  o f  t h e  m ino r  component, a c e t o n i t r i l e ,  

s i g n i f i c a n t l y  a l t e r s  t h e  s e l e c t i v i t y  o f  t h e  column as i s  i l l u s -  
t r a t e d  i n  Pa r t s  C, D, E and F o f  F i g u r e  1. 

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

column w i t h  r e s p e c t  t o  v a r y i n g  r a t i o s  o f  t h e  ma jo r  components, 
e t h y l e n e  d i c h l o r i d e  and hexane, a r e  i l l u s t r a t e d  i n  F i g u r e  2. 
W i th  a l t e r a t i o n s  i n  t h e  e t h y l e n e  d i c h l o r i d e / h e x a n e  r a t i o  t h e  
s e l e c t i v i t y  appears t o  have a n o n - l i n e a r  r e l a t i o n s h i p  w i t h  
r e s p e c t  t o  v a r i o u s  ace ton i  tri l e  concen t ra t i ons .  

i n  p o l a r i t y  r e l a t e d  t o  t h e  equa t ion  P = .01 (%a Pa t %b Pb t 

%c Pc), where %a, %b and %c a r e  t h e  p e r c e n t  o f  e t h y l e n e  d i c h l o r i d e ,  
hexane and a c e t o n i t r i l e  r e s p e c t i v e l y  i n  t h e  m ix tu re ,  w h i l e  Pa, 
Pb and Pc a r e  p o l a r i t y  ( s o l v e n t  s t r e n g t h )  o f  e t h y l e n e  d i c h l o r i d e ,  
hexane and a c e t o n i t r i l e  r e s p e c t i v e l y  (5,6). 
s h i p  can be d e r i v e d  f rom t h i s  equa t ion  as i l l u s t r a t e d  i n  F i g u r e  3. 

f u l  f o r  t h e  a n a l y s i s  o f  b lood  e x t r a c t s .  P r o t e i n  f r a c t i o n s  
e x t r a c t e d  f rom b l o o d  a long w i t h  t h e  cand ida te  a n t i m a l a r i a l s  

cause cons ide rab le  i n t e r f e r e n c e  which may be overcome by a l t e r i n g  

A l t e r a t i o n s  i n  t h e  r a t i o  o f  ma jo r  com- 

The a d d i t i o n  

A l t e r a t i o n s  i n  t h e  r a t i o  o f  ma jo r  components l e a d  t o  s h i f t s  

A l i n e a r  r e l a t i o n -  

The a b i l i t y  t o  man ipu la te  s e l e c t i v i t y  and r e t e n t i o n  i s  use- 
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4/1/0% PART A 
EC/H/A 

0 2 4 6 8 1 0  
11111111111 
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41 11.99% PART C 
EC/H/A 

J,i: 
0 2 4 6 8  
u 

MINUTES 

4/1/3.8% PART E 
EC/H/A 

n 

0 2 4 6 8  
u 

MINUTES 

3/2/0% PART B 
EC/H/A 

I II 

3/2/.99% PART 0 
EC/H/A 

3/2/3.8% PART F 
EC/H/A 

0 2 4 6 8 1 0 1 2  
I 1  1 I I I I I I I I I I I  

MINUTES 

FrGURE 1 
P a r t  A and B. The e f f e c t s  of solvent  s t rength  on column r e t e n t i o n  
times f o r  t h e  candidate a n t h a l a r i a l  WR 180,409.H3P04, and i t s  
i n t e r n a l  standard, WR 184,8060H3P04. EC - Ethylene D lch lor ide ;  
H = Hexane; A = A c e t o n i t r i l e ;  Peak I = WR 184,806qH3P04, Peak I1 = 
WR 180,409.H3P04. 
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ANALYSIS OF A CANDIDATE ANTIMALARIAL 59 

so lvent  strength.  When the  an t ima la r ia l  peaks are separated from 
the interference, a l t e r a t i o n  i n  the minor component, a c e t o n i t r i l e ,  
causes an increase i n  s e l e c t i v i t y ,  thereby making the  r e s u l t a n t  
chromatogram more amenable t o  q u a n t i f i c a t i o n  as i s  demonstrated i n  
Figure 4. 

A l te ra t i ons  i n  the components t o  improve separat ion have no 
e f f e c t  on l i n e a r i t y  of t he  standard curve, as shown i n  Figure 5. 
I n  fou r  s i g n i f i c a n t l y  d i f f e r e n t  mobi le phase systems, the  standard 
curves do no t  deviate from l i n e a r i t y .  

DISCUSSION 
Al te ra t i ons  i n  the  r a t i o  o f  major components o f  t he  so lvent  

system, ethylene d i ch lo r i de  and hexane, induce a s h i f t  i n  the 
equ i l i b r i um equation; Xm t n Sads In t h i s  
equation, Xm and Xads represent candidate an t ima la r ia l  molecules 
i n  the mobi le phase and the adsorbed s ta te  respec t ive ly .  Free 
mobile phase molecules o f  ethylene d i c h l o r i d e  and hexane are 
represented by Sm wh i l e  the mob i le  phase molecules adsorbed on 
the surface are represented by Sads. The number o f  adsorbed 
so lvent  molecules, n ,  must be displaced by the  adsorpt ion o f  the  
candidate an t ima la r ia l ,  X .  When the  solvent, ethylene d i c h l o r i d e  
and hexane, i n t e r a c t s  s t rong ly  w i t h  the  surface s i t es ,  t he  
equ i l i b r i um i s  s h i f t e d  t o  the  l e f t  and the  candidate an t ima la r ia l s  

Xads t n Sm ( 7 ) .  

FIGURE 1 (legend continued) 

Par t  C, D, E and F. The e f f e c t s  o f  so lvent  s t rength  on column 
re ten t i on  times w i t h  respect t o  var ious a c e t o n i t r i l e  concentra- 
t i o n s  on column s e l e c t l v i t y  f o r  the  candidate a n t i m a l a r i a l  
WR 180,409.H3P04, and i t s  i n t e r n a l  standard. WR 184,806.H3P04. 
Peak I = WR 184,806.H3P04; Peak I1 = WR 180,409-H3PO4. 
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ETHYLENE DICHLORIDE/HEXANE RATIO 

FIGURE 2 

Column selectivity with respect to varying acetonitrile concentrations 
at several ethylene dichloridefhexane ratios. + (1) Acetonitrile = 
0%; A (2) Acetonitrile = 0.99%; m (3) Acetonitrile = 3.8%; 0 ( 4 )  
Acetonitrile = 7.4%. The 1/1 ratio of ethylene dichloridelhexane with 
0% acetonitrile was omitted because of extremely long retention volumes 
needed to elute the candidate antimalarial and its internal standard. 

remain in solution and capacity ( K ' )  decreases. Under ideal con- 
ditions, th i s  equation i s  functional for  alterations in the 
major components of the mobile phase (Figure 1: 

The 11 Bondapak CN column i s  designed t o  include a very broad 
range o f  polar t o  non-polar solutes. 
normal phase liquid chromatography the stationary phase i s  polar 
and  the mobile phase i s  relatively non-polar, therefore a decrease 
in polarity of the mobile phase will cause an increase i n  the 
retention of the compounds on the column. 
i l lustrated by reducing the polarity of the mobile phase by 
increasing the relative concentration of the less polar hexane. 

Parts A and B ) .  

In  the general concept o f  

This basic concept i s  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
9
:
3
5
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



ANALYSIS OF A CANDIDATE ANTIMALARIAL 61 

0.4 r 
w n 
3 
I- E 0.3 

! !- z 
W > & 0.2 
cn 

I I I I 1 I 

1 / 1  312 71 3 4/1 91 I 

RATIO ETHYLENE DICHLORIDE/HEXANE 

FIGURE 3 

The polarity of the solvent mixture with respect to the ethylene 
dichloride/hexane ratio at varying concentrations of acetonitrile (A). 
(1) Acetonitrile = 0%; (2 )  Acetonitrile = 0.99%; (3) Acetontrile 
= 3.8%; ( 4 )  Acetonitrile = 7.4%. 

Decreasing t h e  p o l a r i t y  o f  t h e  mob i l e  phase i n  t h i s  manner induced 

t h e  a n t i c i p a t e d  i nc rease  i n  r e t e n t i o n  o f  t h e  a n t i m a l a r i a l  and i t s  
i n t e r n a l  s tandard as i s  i l l u s t r a t e d  i n  F i g u r e  1, P a r t s  A and B. 

The development o f  a t e r t i a r y  mob i l e  phase w i t h  t h e  a d d i t i o n  
o f  a c e t o n i t r i l e  induces a s p e c i a l  e f f e c t  i n  one o f  t h e  compounds 

i n  a d d i t i o n  t o  t h e  b a s i c  e q u i l i b r i u m  phenomena desc r ibed  p r e v i o u s l y .  

smal l  a d d i t i o n s  o f  t h e  m ino r  component, a c e t o n i t r i l e .  A l though t h e  
a d d i t i o n  o f  a c e t o n i t r i l e  w i l l  induce i n s i g n i f i c a n t  a l t e r a t i o n s  i n  
p o l a r i t y  ( F i g u r e  3)  which may be r e s p o n s i b l e  f o r  m ino r  s h i f t s  i n  
t h e  r e t e n t i o n  o f  peak I ( F i g u r e  1: 
m ino r  a l t e r a t i o n s  i n  p o l a r i t y  may n o t  be r e s p o n s i b l e  f o r  t h e  
s i g n i f i c a n t  a l t e r a t i o n s  i n  t h e  r e t e n t i o n  o f  peak I 1  ( F i g u r e  1: 
P a r t s  C, D, E and F). 

An apparent  a l t e r a t i o n  i n  column s e l e c t i v i t y  i s  observed w i t h  

P a r t s  C, D, E and F), t hese  
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FIGURE 4 

A blood extract containing the candidate antimalarial WR 180,409-H3PO4, 
and tis internal standard, WR 184,806.H3P04. 
strate the ability to isolate the antimalarial (peak 11) and its inter- 
nal standard (peak I) from significant interference patterns, while 
simultaneous alterations of minor component (Part C) will effect separ- 
ation of the candidate antimalarial from the internal standard. A = 
Acetonitrile; EC - Ethylene Dichloride; H = Hexane; Peak I = WR 
184,806.H3P04; 

Part A and Part B demon- 

Peak I1 = WR 180,409.H3P04. 

The column selectivity changes observed in Figure 2 demon- 
strate the significance o f  small additions of the minor compo- 
nent, acetonitrile, in the ability to achieve ideal separations 
o f  these compounds. 

been caused by other variables. Some authors have demonstrated 
the great influence of small increases o f  water and temperature 
on retention (8-12). 
stabilized by saturation at constant temperature and therefore 
assumed to remain constant. 

The selectivity alterations observed in Figure 2 could have 

The water and formic acid content were 

The formic acid was used in addition 
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0 
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FIGURE 5 

Calibration curves o f  the ratio o f  the area for the chromatogram 
o f  the antimalarial WR 180,409*H3P04 (peak IT )  with respect to 
the area o f  the chromatogram o f  its internal standard (peak I) at 
several concentrations (ug/ml) o f  the antimalarial WR 180,409- 
H3P04. Four calibratlon curves (1-4) were established at several 
combinations o f  major and minor components. 

(2) 3 2 0% (3) 3 
E C l H l A  

EC = Ethylene Dichloride; A = Acetonitrile; H = Hexane 

Standard Deviation at Several Combinations 
o f  Major and Minor Components 

~ ~ ~~ ~ ~~ 

EC/H/%A E C/ H/ %A EC/H/%A 
9/1 /O% 3/2/3.8% 3/2/0% 

2.738 5 .061 2.720 5 .049 2.776 2 .071 
1.828 5 .053 1.763 f .076 1.745 2 .051 
1.361 t .016 1.342 - + .042 1.40 - + .063 
.702 .015 .678 f .019 ,698 f .032 
.350 5 .021 .314 5 .014 .366 f .023 

EC/H/%A 
4/1/3.8% 

2.952 2 .084 
1.955 .053 
1.482 ,076 
.741 5 .019 
,365 2 .015 

.196 .014 .171 f .014 .186 ,015 .202 2 ,011 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
9
:
3
5
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



64 STAMPFLI ET AL. 

t o  water  t o  d e a c t i v a t e  t h e  column and t o  p r e v e n t  peak t a i l i n g .  
Wi th  these v a r i a b l e s  c o n t r o l l e d ,  t h e  a c e t o n i t r i l e  appears t o  be 
the  o n l y  component which c o u l d  be causing t h e  a1 t e r a t i o n s  demon- 
s t r a t e d  i n  F igures 1 and 2 .  

The f l e x i b i l i t y  o f  t h i s  m o b i l e  phase system i s  demonstrated 
i n  F i g u r e  4. S ince p r o t e i n  f r a c t i o n s  f rom b lood  e x t r a c t s  c r e a t e  
cons ide rab le  chromatographic i n t e r f e r e n c e ,  t h e  m a n i p u l a t i o n  o f  
major  components (e thy lene  d i c h l o r i d e  and hexane) w i l l  i s o l a t e  
t h e  a n t i m a l a r i a l  and t h e  i n t e r n a l  s tandard f r a c t i o n  w h i l e  
simultaneous c o n c e n t r a t i o n  changes o f  t h e  m ino r  component, 
a c e t o n i t r i l e ,  w i l l  e f f e c t  separa t i on  o f  t h e  a n t i m a l a r i a l  f rom 
the i n t e r n a l  s tandard.  The a b i l i t y  t o  s e l e c t i v e l y  c o n t r o l  
r e t e n t i o n  o f  t h e  a n t i m a l a r i a l  and i t s  i n t e r n a l  s tandard f a c i l  i- 
t a t e s  t h e  e v a l u a t i o n  and q u a n t i t a t i o n  o f  t h e  r e s u l t i n g  chromato- 
grams. 

A1 though s i g n i f i c a n t  changes i n  column s e l e c t i v i t y  a r e  
induced by t h e  a l t e r a t i o n  o f  m o b i l e  phase systems, t h e  s tandard 
c a l i b r a t i o n  curves ( F i g u r e  5) remain l i n e a r  ove r  a wide range 
o f  mob i l e  phase systems. The maintenance o f  l i n e a r i t y  o f  t h e  
corresponding c a l i b r a t i o n  curve enables t h e  use o f  s imp le  
l i n e a r  reg ress ion  p l o t s  i n  t h e  q u a n t i t a t i v e  a n a l y s i s  o f  t h e  
s e l e c t e d  candidate a n t i m a l a r i a l .  

CONCLUSION 
The man ipu la t i on  o f  s e l e c t i v i t y  o f  a s o l v e n t  system w i t h  

t h e  a d d i t i o n  of a m ino r  component, aceton t r i l e ,  has been 
demonstrated. A c e t o n i t r i l  e appears t o  be i n d u c i n g  s e l e c t i v i t y  
a l t e r a t i o n s  independent of  t h e  concen t ra t  on o f  t h e  ma jo r  com- 
ponents o f  t h e  m o b i l e  phase, e t h y l e n e  d i c h l o r i d e  and hexane. 

* * * * * *  
Comnercial m a t e r i a l s  and equipment a r e  i d e n t i f i e d  i n  t h i s  

r e p o r t  t o  s p e c i f y  t h e  i n v e s t i g a t i v e  procedure. Such i d e n t i f i -  
c a t i o n  does n o t  imply recommendation o r  endorsement o r  t h a t  t h e  
m a t e r i a l s  and equipment a r e  n e c e s s a r i l y  t h e  b e s t  a v a i l a b l e  f o r  
t h e  purpose. 
those o f  t h e  au tho rs  and a r e  n o t  t o  be cons t rued  as those o f  t h e  
Army Medical Department. 

Furthermore, t h e  o p i n i o n s  expressed h e r e i n  a r e  
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