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Procetofenic acid or 2 [4’-(pchlorobenzoyl)phenoxy ] -2methylpropionic 
acid (LF 153) is the active metabolite of a new hypohpidemic drug, proceto- 
fene (LF. 1’78-isopropyl ester of procetofenic acid). This compound is cheni- 
ically related to the well known hypohpidemic drug, clofibrate or ethyl @- 
cblorophenoxy )-2-methylpropionate, in which the pamchlorine atom is 
spaced by a benaoyi group. In the body, clofibrate is also completely trans- 
formed in an active metabolite, clofibric acid [I]. 

No methods suitable for the determination of this new compound have 
been reported aS yet. An enxymic hydrolysis of the conjugates was performed 
prior to the urine analysis. The method described in this paper was developed 
for the determination of the active circulating metabolite, procetofenic acid, 
in buman plasma and hydroIyzed urine down to the level of 100 ng/ml in 
0.5ml samples. The compound was determined as its methyl ester and the 
parent drug, procetofene, was used as the internal standard_ 

EXPERIMENTAL AND RESULTS 

Reagents 
The solvents used were of analytical grade. Ethereal diaxometbane was 

prepared with D&aid (Aldrich, Milwaukee, Wise., U.S.A.) in the Diaxald-kit 
instrumentation set and stored at -20’. Frocetofene. and procetofenic acid 
were of analytical purity. &Glucuronid ase--aryl sulphatase preparations in 
water (B grade) were obtained from Calbiochem (San Diego, Cahf., U.S.A.). 
Qzunziitatiue analysis of procetofenic acid in human plasma and rrrke 

Gas--liquid chromatogmphy. A Varian Model 1445 gas chromatograph 



equipped with an electron-capture detector (3H SC) was used. The column 
was a 5 ft x 2 mm I.D. coiled glass tube packed with 4% SE-30 on Gas-Chrom 
Q, SO-100 mesh (Applied Science Labs,--State College,.Pa., U.S.A,) and was 
conditioned at 270” for 48 h (nitrogen flow-rate 30 ml/min). The instrument 
settings w&e: cohunn tempera&, 230” ; injection port temperature, 250” ; 
detector temperature, 270” ; 3H SC foil temperature, 240” ; and carrier gas 
(u&m-pure nitrogen) flow-rate, 45 ml/m& Under these conditions, the re- 
tention time was 4.25 min for the methyl ester of procetofenic acid and 
5.25 min for the internal standard, pmcetofene. 

Enzymic hydrolysis of conjugates in urine. A 0.5~ml vohune of urine and 
4.5 ml of 0.2 M sodium acetate buffer pH 5 were incubated with the fi-glucu- 
ronid- sulphatase preparation (10.000 units) at 37” for 24 h. 

E;rtnrction procedtlre. To a 60-ml stoppered tibe were added successively 
0.5 ml of plasma or. hydrolyzed urine, 1 ml of distilled water, 2 ml of 3 M 
hydrochloric acid, 10 ml of diethyl ether and 1 ml of the internal standard 
solution (procetofene, 5 pg/ml in heptane). After con%inuous manual extrac- 
tion for 30 set and separation of the two layers, 8 ml of the upper layer were 
transferred to another tube. To this extract, 2 ml of ethereal dkzomethane 
were added and the mixture was allowed to stand for 15 min. Evaporation 
on a Rotavapor at 40” afforded the residue for the gas chromatographic anal- 
ysis. Before injection, solubilization was effected with 1 ml of n-hexane and 
2 ~1 were injected into the gas chromatog&ph (duplicate injections). 

Quantitation. One calibration graph for plasma and one calibration graph 
for urine were obtained by assaying respectively drug-free plasma.or urine 
containing known amounts of procetofenic acid and plotting the ratio of 
peak heights (methylated procetofeuic acid to internal standard) against the 
amount of procetofenic acid added; The graph covered the r&ge 100 ng/ 
ml-6 rug/ml of procetofenic acid in plasma with a slope of 1.32. For urine 
the slope was quite similar, 1.35. 

The peak height ratio of pmcetofenic acid to internal sbnda.rd was calcu- 
la&d for each sample and the amount of procetofenic acid present was deter- 
mined by reference to each caIibration graph. The reproducibility and accuracy 
were found to be 4 -C’ 1%. The sensitivity was about 100 ng/ml and the recovery 
was 96.5 f 1% for both plasma and urine. 

Specificity. In all of the plasma samples investigated, a small peak was found 
at the retention time of the internal standard (Fig. 1). This constant int-er- 
ference was small in .cdn&st witi, the height of the internal standard peak. 
T+.&e cbromatograms were free fro& interfering peaks. 

Application_ The abbvii method was performed on plasma and urine sam- 
ple% from one healthy Volunteer who was-given a single oral dose of 300 mg 
of pgocetofepe @panthy 
Table f), ,. 

@ , Iahoratoires Foumier, Dijon, F&ce) (Fig. 2 and 

DISCUSSION 

.T& method described for the quantitative analysis of pracetofenic acid is 
based .on &.e uq? .qf ‘an internal standard with a similar &xnicai~ s&ucture for 
h&u& -&sma and urin& samples.. Boa d&ages .proved to be accurate and 
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Fig-l. &=~~WXXIS of a drag-free plasma extract (I), a plasma extract cimtaining added 
procetofnic acid at a level of 2 &ml (2), and a plasma extract from a voldeer receiving 
pmcetofene (a= active metabolite; b= standard- (3). 

. 

easy to perform. A small bit constant~i&erfering peak in the plaska samples 
did not impair the results. To. &main in the G&r rang&; dru&fke @.m~an 
plasma or hydrolyzed urine were used to dilute the kainpksin &iich & ‘dois 
centr&iOn above_‘6 .pgfml wk. found. No traces of prticetifenic &id could. be 
det&kd in -.drug-free sa&ple& (pl&&a arid hydrolyied urizie) cot&hhg thd 
intern& standard. The stability o’f ptic&ofetie was so-zskrkined in ‘&C&per- 
imental conditions. Moreover, the parent drug was not found in the &asma 
and hydrolyzed urine samples as reported elsewhere 121. 

The free fkaction of procetofenic acid in human urine was es&ate&~ 
be about I or 2%. )me errzymic hydr@ysis of the conjugates .with a &$lucuro- 
ed-1 sulp&b +par&i& ‘+s_b-Ef& to ;the- @d’ &&,l$.& -j,jie_ 

hydrkbloric acid. B&k& .25 imd 35% of pro&to~&ic &id 6~&~d&t&$kd 
_. : _ - _.. i _ . . “_., :- _-_. -. ..-, 
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. . 
Fig.2; Gtiph illu$tratlng the absorption id elimination from p&& of 300 mg of praceto- 
fene (Lipanthyl@) &ministired to one volunteer as &single oral dose. 

TAELE I 

LEVELS OF PROCEZOFRMC AfXD IN HYDROLYZED URINR FROM ONE HEALTHY 
VOLUNTEER RECEIVING 300 mg OF PRCCETOFENE AS A SINGLE ORAL DOSE 

Period of collection Procetofenic acid excreted 

fh) (mg) 

49.13 
24-48 8.32 
48-72 3.29 
7246 1.27 

in the urine samples when they were hydrolyzed for 15 min at 100” with 
3 M hydrochloric acid. 

The sensitivity of the method made it possible to study the pharmaco- 
kinetic parameters of this new drug. If needed, it is possiblt? to detect 10 ng/ml 
in the biological fluids. 

The first results on a human volunteer showed that the drug is slowly cleared 
from the plasma, following a biexponential curve on a semi-logarithmic scale. 
The elimination half-life was about 24 h and 20.67% of the administered 
dose were recovered ftom the 96-h hydrolyzed urine collection. In a previous 
study 133 conducted with a radiochemical tracer in ho healthy volunteers, 
a half-life of abolrt 7 h was found. and the &&e&e of another metabolite 
of procetofene was suggested. However, the presence of this metabolite could 
not be co-ed [2] . In this study, the specificity of the method was checked 
using a coupled gasiiquid cbroinatographic-mass spectrometric system 
(LKB 9000:. column, 3% OV-I on Chromosorb W, 6U-30 m@; temperature 
230”; heliuni flow-rate 30 ml/min; ionization potential, 70 eV). Only the 
mass spectra of the methyl ester of procetofenic acid was recorded during 
the gasiiquid chromatographi~ spectrometic analysis of our samples. 
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In conclusion this method for the determination of procetofenic acid: proved 
to be fast, specific and sensitive. 
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