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EM 24, l-(2*,-o-bicycb[Z,Z,l] hept-2-ylphenoxy)-3-[(l-methyIethyl)ami- 
no] -2propanol, is a new and very potent fl-adrenoceptor blocking agent whose 
duration of action in animal experiments has been shown to be two to five 
times longer than that of propranolol [I-3]. The evaluation of the pharmaco- 
kinetic profile of such a long acting drug appeared important for the better 
understanding of its mechanism of action, and for more efficient therapeutic 
application. Thus, in the course of clkical investigation of this drug, it became 
necessary to develop a highly sensitive and specific method for. the determina- 
tion of plasma Levels of FM 24, 

EXPERBU3NTAL 

.Staruiaads and reagents 
FM 24 and FM 25 used as internal standard were generously supplied by 

Pharmindustrie (Gennevilliers, France). Their -stnrckual formulae are shown 
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R=H FM 24 
R=Ch FM 25 

The following reagents (all pumba=d from Merck, Darmstad t, G.F.R.) were 
used: toluene, n-hexane, methanol, ethyl acetate, 1 N sodium hydroxide, 0.1 N 
hydrochloric acid (the organic solvents were distilled before use, then washed 
with sodium hydroxide and hydrochloric acid). Dimethyh%lorosilane (DMCS) 
and pentafhroropropionic anhydride (PE’PA) were obtained from Pierce (Roek- 
ford, IL, USA.). 

Ah g&sware was cleaned in chromic acid, Conical and round-bottomed glass 
centrifuge tubes were s&mized with 5% DMCS in toluene, then rinsed with 
methanol. 

Gas chromatogmphic conditions 
Analyses were performed under isothermal conditions on a Hewlett-Packard 

Model 57lOA gas cbromatograph equipped with a 63Ni linear electron-capture 
detector. The glass column (2 m X 3 mm I.D.) was packed with Chromosorb 
W HP (LOO-l20 mesh) coated with 3% OV-17 (Pierce), end conditioned for 
lh at 260°C (argon-methane (90:10)carriergasflow-rate,30ml/min),3hat 
320"C(nogas flow)and 24h at 270°C(carriergasflow-rate 40 ml/a). The 
column temperature was 2X5%, injection port temperature 25O”C, detector 
temperature 300°C and carrier gas (argon--methane) flow-rate 40 mUmin. 

Mass spectmmetric condiitbns 
A Micromass VG organic 305 gas cbromatogmph-msss spectrometir with 

a Xi-Data System MS 3R was used. Spectra were obtained under the fohow- 
ing conditions in the electron-impact mode: electron energy 70 eV, trap 
current 260 g-4, accelerating voltage 4 kV, ion source temperature 200°C and 
molecular separation temperature 260°C. In gas cbromatographic-ma spec- 
trometric (GC-MS)analyses,thesamecolumnwas usedasdescrihednndergas 
chromatographic conditions, except that the helium flow-rate was reduced to 
20 m.l/min. 

Sample preparation 
Edtmdion from plasmzz. In a glass-stoppered centrifuge tube was placed 0.5 

ml of internal standard solution (1 &g/ml in methanol) and evaporated to dry- 
ness under a gentle stream of nitrogen, then 1 ml of plasma sample, 0.5 ml of 
1 N sodium hydroxide and 7 ml of toluene were added. The tube was placed 
on a rotating mixer (60. rpm) for 15 mm and then cenWged at 4°C for 15 
min at 1200 g. The organic phase (6.5 ml) was transfd to another centrifuge 
tube and backexD_acted with 5 ml of 0.1 N hydrochloric acid by shaking for 
15 min. After centrifugation (XC min), 4.5 ml of acidic aqueous layer were 
transferred to another centrifuge tube, 5 - 2lkabmz edwitb1mlofINsodium 
hydroxide andextncted~~6mlofhexanebyshakingfor15min.~~ 



centrifugation~(l0 min), 5 ml of organic phase were transferred to a conical 
W&tube and evaporated to dryness in a water-bath at 50-6O”C under nitrogen. 
The residue was submitted to derivatiation followed by analysis. ’ 

Derzlmtizcztion. A 509~2 volume of PFPA (I:1 solution. in ethyl acetate) was 
then added to the dry residue. The tube was capped and heated at 65-70°C for 
1 h, then the excess of reagent was evaporated to dryness at 50-6O”C Under a 
gentle stream of nitrogen. When the residue was dried, the nitrogen flow-rate, 
was increased for a further 5 min in order to remove compounds derived from 
the reaction mixture which would appear as interfering peaks on the- chroma- 
togram. After dksoIution in 150 ~1 of hexane, 5 ~1 of this solution were in- 
jected into the gas chromatograph. 

Varying quantities of FM 24 (5-500 ng) and 500 ng of the internal standard 
were added to 1 ml of human plasma control and carried through the analytical 
procedure. The ratio of the peak areas of FM 24 to FM 25 were plotted against 
the concentration of FM 24. 

RESULTS AND DL%XJSSION 

Typical chromatograms obtained with blank plasma before and after spiking 
with a known amount of FM 24 and with a plasma sample in a patient receiving 
FM 24 by the oral route are shown in Fig. 1. The peaks of the two compounds 
were well resolved with retention times of 4.5 and 6.8 miu for FM 24 and FM 

A C 

Fig. 1:Gas chromatograms of plasma extzaets- (A) Plasma ~MZ from drug; (B) plasma spiked 
with FM 24 (100 nglml) and FM 25 (500 rig/ml); (C) plzsma from a patient receiving 40 mg 
of FM 24 oraliy_ 



l3g_ 2. Massspectra obtained during GC-MS analyses fordipentafhoropropionates of FhL 
24(top)andFlU25(bottorn)_ 

25, respectively. No interferences were observed from endogenous SU~STWNXS. 
The GC-MS analysis confirmed the identity of the GC peaks, Those due to 

the reaction products of FM 24 and FM 25 with PFPA showed mokcuhr ions 
at m/e 595 uld 623 respectively in the rnss spectra corresponding to the 
formation oftbe dipentafluoropropi~nates (Fig. 2). Tbeizstructurewascon- 
firmed by the observation of ions at m/e 408 and m/e 366, the formation of 
which&om molecularionisspecific fora@-blockerary~oxygroup [4]_ 

A standard calibration graph obtained after exhictio~ of.FM 24 from piss- 
ma waslineari.n ‘herange ofconcentrationst&ied (y = 0,0042x+ 0.00645; 
r = 0.9998). The reproducibility of the method is reported in Table L The IX+ 
covexy of the extracfion procedure determined wikh .‘dc_labelkd FM. 24 was 
fouud to be 72.5% 
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TAB323 1 

ACCURACY OF DEXEFCMINATIQN OF FM 24 IN EED-MAN PLLSSMA 

hRoullt 
added(nghnU 

5 
10 
20 
50 

100 
200 
500 

Average of 6 assays b&icier& of I 
* S.D.(ng/mi) variation (a) 

6.0 + 0.6 9.9 
10.8 + 0.5 4.6 
19.7 + 0.9 4.6 
51.1 r 1.2 2.3 

101.4 f 2.5 2.5 
194.25 4.6 2.4 
503.7 + 13.3 2.6 

5 I z4 44 

TIME AFTER i\DMINmRATtoN U-CURS) 

Fig. 3. Plasma level--time me obtained for FM 24 following a single oral cdimhistrntion of 
40 mg of the drug to a patient. 

The absolute sensitivity of the electron-capture detector was about 30 pg for 
FM 24; this means that under the prescribed conditions, it is possible to detect 
1 ng/ml of FM 24 in plasma, 

The method h& been applied to the determination of FM 24 in plasma of 
patients treated with this @-block=. Fig. 3 illustrates the time course of plasma 
levels of FM 24 observed in a patient after a &ngle oral administration of 40 mg 
of the drug. The observation of the last part of the curve clearly indicates that- 
the method described above allows the phamuacokinetic study of FM 24 even 
in the case of a single oral administratiorr of a very small dose in man. 
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