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ABSTRACT 

A ga8-liquid chromatographic method for the dc- 

termination of 2-(o-chlorophenyl)-2-(p-chlorophenyl)- 

acetic acid in human blood and urine ha8 been deve- 

loped. 

of acidified whole blood or urfna, derivatization 

w i t n  boron trifluoride-methanol, and GLC analvsia. 

The procedure is based on ether extraction 

This mathod can detect 0.1 uq/ml of  compound in 

blood. Analvsis of blood and urine frmi human 

volunteer8 indicated that the procedure is suitabla 

for pharmacoktnetics studies and clinical monitoring 

of patients. 

INTRODUCTION 

Mitotane,l,l-dichloro-2-(o-chlorophenyl)-2-~p- 

ch1orophenyl)ethne is used in the treatment of in- 
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operab le  a d r e n a l  cortical carcinoma of both func- 

t i o n a l  and nun-funct iona l  types  (1). Mitotane can 

beat be desc r ibed  as  an a d r e n a l  c y t o t o x i c  agent .  

T h i i  drug ha8 been shown t o  i n h i b i t  a d r e n a l  glucoee-  

6-phoaphate dehydrogenaoe i n  t h e  dog and cortico- 

t r o p i n  s t i m u l a t i o n  of a tero idogemesis  vivo but 

not  i n  v i t r o  (2,3). Previous papers  have shown t h a t  

t h e r e  is no c o r r e l a t i o n  between blood l e v e l s  of mi-  

t o t ane  and t h e  p a t i e n t  response.  Martz e l .  a l .  (7) 

suggested t h a t  a metabolite of mitotane is re spons i -  

b l e  for its a c t i v i t y  r a t h e r  than the p a r e n t  compound. 

Sinsheimar,  e t .  al. ( 6 )  i d e n t i f i e d  2- (o-chlorophenyll-  

2 - ( ~ - c h l o r o p h e n ~ l I a c t i c  a c i d  (I) a8 a major uri- 

nary  motabo l i t e  of mitotans. Although there are sev- 

eral methods (8-10) a v a i l a b l e  which can be used for 

t h e  de t e rmina t ion  of I ,  they  l a c k  s p e c i f i c i t y .  The 

p r e s e n t  paper  d e s c t i b s a  a aimple and s e n s i t i v e  method 

forbthe de te rmina t ion  of I i n  b i o l o g i c a l  f l u i d s .  

Materials: 2 - B i 8  ( p - c h l o r o p h e n y l l a c e t i c  a c i d  (11) 

and bomn t r i f l w r i d d  w e r e  p u c h a a e d .  Colapound I 

1. Aldr ich  Chemical Campany, Milwaukee, WI. 

2. Chromatographic Technology, Houston, 7 X .  
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2-(o-CHLORDPHEHYt)-2-(p-CHLOROPMEHYL)-AC~IC ACID 179 

w a s  syn thes i zed  by t h e  method of Gui l ford  e t .  al. 

(11). The methyl ester of I w a s  prepared by the 

method of C r i s t o l  and Haller 112). The methyl ts- 

tcr  of If w a s  prepared by t h e  method of G r d t  and 

Marsh (13 ) .  

Sample Co l l ec t ion :  

mi to tane  w a s  admini8tered t o  two aale human volun- 

A 500 mg t a b l e t 3  dosage form of 

teers. The c u m u l a t i v e  u r i n e  were c o l l e c t e d  a t  1 

and 2 4  hrs .  i n i t i a l l y  and then every day for 12days .  

The samples were s t o r e d  a t  -22O u n t i l  a n a l y a i s .  The 

blood samples were c o l l e c t e d  a t  30 minutes  for t h e  

f i r s t  t h r e e  hours and then a t  4 ,  6 ,  8 ,  and 2 4  hours  

and were stored a t  -22O u n t i l  a n a l y s i s .  

E x t r a c t i o n  Procedure: One m l  of whole hepar ina ted  

blood or 5.0  m l  of ur ine ,  4.0 m l  o f  water, 0.5 a11 of 

i n t e r n a l  s t anda rd  (1 as of I1 i n  100 ml of methanol), 

0 . 1  ml of 0 .1  H C L  and 20 ml of e t h e r  w a s  p i p e t t e d  in-  

to  a ti0 ml s e p a r a t o r  funnel.  The mixture  waa shaken 

for 20 minutes us ing  a mechanical shaker .  The e t h e r  

p o r t i o n  ( top )  was sepa ra t ed  and then was e x t r a c t e d  

t w i c e  w i th  10 ml of a a t u r a t e d  sodium bicarbonate .  

The e t h e r  p o r t i o n  ( t o p )  w a s  s epa ra t ed  and evaporated 

a t  room temperature  under a n i t rogen  stream. 

3. Calb io  Pharmaceut icala ,  San Diego, CA. 
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The r e s i d u e  w a s  t r e a t e d  wi th  boron t r i f  l u o r i d e  

( 1 4 )  and then w a s  al lowed to  d i s s o l v e  i n  0.1 mi of 

mathanol. Three-f ive m i c r o l i t e r  samples were in-  

j e c t e d  i n t o  t h e  gas chromatograph. 

Parameters of GLC Analysis :  

equipped w i t h  d u a l  hydrogen flame i o n i z a t i o n  detec- 

tors was used. The column c o n s i s t e d  of 3% S i l i c o n e  

(250 3-cyanopropyl-250 phenyl)  coa ted  on 100-120 

mesh acid-washed and s i l a n i z e d  diatomaceous e a r t h 6 .  

The column w a s  ope ra t ed  i s o t h e r m a l l y  a t  2400, w i th  

the  i n j e c t i o n  p a r t  a t  260° and t h e  d e t e c t o r  a t  3 0 0 0 .  

kielium w a s  used a t  40 rPl/min. The flow rates of hy- 

drogen and a i r  w e r e  op t imized  so as to o b t a i n  maxi- 

mum peak he igh t s .  

L i n e a r i t y  Experiments: S o l u t i o n s  of I i n  1 m l  of 

blank whole blood or 10 m l  of blank u r i n e  were made 

con ta in ing  2 ,4 ,6 ,10 ,12 ,  and 20 ug/ml. To each solu- 

t i o n  5 . 0  ug of i n t e r n a l  s t anda rd  w a s  added and ex- 

tracted as desc r ibed  i n  the e x t r a c t i o n  procedure.  

A gas  c h r o a ~ a t o g r a p h ~  

4. V a r i a n  Aerograph Model 2700, Palo  Alto, CA, 

5 .  OV-225 

6 .  Varaport 30 
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2- (O-CHLOROPHEHPG)-~- (p-CHtOROPllENYL)-ACETIC ACID 18 1 

RESULTS AND DISCUSSIONS 

The d i s c r i b e d  procedure is s u f f i c i e n t  t o  de- 

tect compound I as l o w  as 0.1 pg/ml i n  u r i n e  and 

0.5 pq/ml i n  whole blood. The r e t e n t i o n  t i m a  for 

the methyl aster of I is 8 min. and the r e t e n t i o n  

tima for tha i n t e r n a l  s t anda rd ,  t h e  m t h y l  ester of  

I1 is 10 min. Even though metabolites of I were 

never  t e s t e d  du r ing  this i n v e s t i g a t i o n ,  t he  GLC peak 

f o r  t h e  methyl ester of I from s e v e r a l  p a t i e n t s  were 

examined on a gas chromatograph-mass spec t rometer .  

The mati spectra corresponded '  t o  t h a t  of the methyl 

ester for I ,  i n d i c a t i n g  that there is no i n t e r f e r -  

ence from o t h e r  compounds (metabolites or d r u g s ) .  

During pharmacokinet ics  p r o f i l e s  of 2 p a t i e n t s ,  t h e  

pa& h e i g h t  of  methyl ester of I1 remained essen- 

t i a l l y  c o n s t a n t  wi th  each run sugges t ing  t h a t  t h e  

other medica t ions  or metabo l i t e s  of I are n o t  i n t e r -  

f e r i n g  wi th  the i n t e r n a l  s t anda rd  peak. Therefore ,  

it is concluded that t h i s  method is  s p e c i f i c  for I 

i n  the presence of metabo l i t e s .  The c a l i b r a t i o n  

curve  for blood wati  l i n e a r  over  t he  concen t r a t ion  

range 2 .0  - 20.0 pg-ml. A mean s l o p e  va lue  of 0.617 

- + 0 . 0 0 5  (r2 = 0.994)  w a s  ob ta ined .  The c a l i b r a t i o n  
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182 

Figure 1 - Chromatogram8 of ( A )  human urine spiked 

w i t h  0.500 wg/d of 2-(o-chlorophenyl)-2-(p-choro- 

phenyllacatic acid and 5.0 vg/nl of t h e  internal 

standard and (B) blank urine. 
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2-(o-CtaoROPHWYL)-2-(p-CHtOROPHENYL)-ACET~C ACID 183 

?igure 1 (continued) 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



CUILFORO ET AL. 184 

c u r v e  f o r  u r i n e  w a s  l i n e a r  o v e r  t h e  same c o n c e n t r a -  

t i o n  r a n g e .  A mean slop v a l u e  of 0.622 2 0.004 

(r2 = 0.99l3) w a s  obtained. .  

The w i t h i n - r u n  p r e c i s i o n  was d e t e r m i n e d  by 

a n a l y z i n g  u r i n e  and b l o o d  s a m p l e s  s p i k e d  w i t h  I ( 2 . 0  

to  20 .0  p g / m l ) .  The a s a a y  p r e c i s i o n  ranged from 5 . 3  

to 2 . 4 9  SE and t h e  a c c u r a c y  r a n g e d  from 5 .8  to 7 . 1 9  

SE. The r e c o v e r y  of extracted s t a n d a r d s  r e l a t i v e  t o  

d i r ec t  s t a n d a r d s  was 76.68 for u r i n e  and  52.9% for 

blood. 

Figure I shows the chromatogram of a human 

u r i n e  e x t r a c t  s p i k e d  with 0 . 5  p g  of 2-(o-chloro-  

p h e n y l )  -2- ( p - c h l o r o p h e n y l )  acetic acid and 5 . 0  iig of 

t h e  i n t e r n a l  s tandard .  No i n t e r f e r e n c e  by the nor- 

mal u r i n e  components were recorded. 
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