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Gas chromatojgvphy 
A Pye series 104B chmabgraph eqtipped with &me ionizatiolz~zmd dkd.i 

flame ionization detectors was used. The glass column (150 cm X 0.2 cm ID.1 
was Glkd with 3% OV-17 on Gas-Chrom Q(lO&l20 mesh) and operated at 
280°C. Injector and detector temperatures were 280 and 320%, xspectivdy. 
Theflow~teofnitrogenczriergaswas30rul/&.Theflow-r&esof hycko- 
gen and air were 30 and 300 mI/min, respectively. 

Retzgents and chemikzls 
Propiomaxine makate, Ndemethylpropio mazine chloride and propiomaxine 

sulfoxide (base) were kindly supplied by Pharmacia (Uppsela, Sweden). Hep- 
tane, trifluoroacetic anhydride and triethylamine were of highest analytical 
quality and purchased from E. Merck (Darmstadt, G.F.R.). Anhydrous diethyl 
ether was supphed by Mallinckrodt (St. Louis, MO, U.S.A.). For standardixa- 
tion, propiomaxine makate and Ndemethylpropiomaxine chloride were dk- 
solved in 0.1 M phosphoric acid and diluted with water. Ahquots of this solu- 
tion were diluted with pissma to contain 20400 ng/ml of each of the amines. 
Inter& standard was prochIoroperazine maleate (Leo, Helsingborg, Sweden). 
It was diluted with water to 0.5 &/ml. Gne ml of this solution was used in the 
analytical method. 

Determination of partition mtio 
The amine as base (2.lo3 M) was dissolved in diethyl ether together with an 

internal standard (octacosane). The peak height ratio of the amine to the in- 
ternal standard was determined by gss chromatography with flame ionization 
detection. Five ml of the diethyl ether phase were shaken with an equal volume 
of phosphate buffer (p=O.l) pH 4.5-6.0 at 25% for 1 h. Aft&r-phase separa- 
tion, the peak height ratio of amine to internal standard was determined in the 
diethyl e”&er phase. The partition ratio, KD, was determined from the peak 
height ratio after extraction/(initial peak height ratio minus peak height ratio 
after extraction). 

Determination of propbmazine and N-demefhylpropibmazine in pkzsma 
To 2 ml of plasma, 1.0 ml of internal standard solution was added together 

with 1 ml of 0.5 M sodium hydroxide and water to 5 ml. The mixture was 
shaken with 5 ml of &ethyl ether for 1 h at room tempemturo. After cent& 
fugation for 10 min at 500 g, the organic phase was transferred to another tube 
and shaken for 10 min with 1 ml of 0.1 M sulphuric acid. 

After removal of the organic layer and a&alinktion with 0.5 ml of 0.5 M 
sodium hydroxide, the aqueous phase was shaken with 1 ml of diethyl ether 
for 10 mm. The organic phase was transferred to another tube and evaporated 
in a stream of nitrogen. Ten microlikes of a mixture of trifhroroacetic an- 
hydride and triethyl amine (1:l) was added to the residue and after 15 min 
reaction time at room temperature, 0.5 ml of heptane was added. Excess 
reagent was removed by wash& with 1 ml of 0.1 M sodium hydroxide. Two to 
four microlikes of the organic phase were analysed by gas chromatography 
with <alkali flame ionization detection. 
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A standard curve was prepared in parallel by treating six standard samples in 
the concentration range 20-400 ng/ml of propio mazine. or Ndemethylpropio- 
mazine. according to the procedure above. 

RESUEFS~AND DISCUSSION’ 

Diethyl ether was chosen for the extraction of the amines from alkahnized 
plasma samples owing to its good extraction power and for its low tendency 
for formation of emulsions. An estimation of the extraction degree of propio- 
mazine and its Ndemetbyl metabohte from buffered aqueous solutions was 
obtained by determination of partition coefficients. The partition coefficients, 
KD, between diethyl ether and buffered aqueous solution are given in Table I, 
the value of -log& X I& ) corresponds to the pH at which the amine is 
present in equal concentration iu the phases using equal phase volumes. A quan- 
titative extraction of propiomazine, Nclemethylpropiomazine and the internal 
standard, prochlorperazine, might be obtained at pH > 7.5. 

The extraction degree of propiomazine sulfoxide to diethyl ether was shown 
by gas chromatographic analysis to be low (<I%) even at pH 10. The relative 
retention of the sulfoxide to propiomazine was 3-1, 

In the procedure, a purification step was included by re-extraction of the 
amines to acidic aqueous phase followed by a&&nization and extraction to a 
small volume of diethyl ether. It was verified that the yield of the amines 
through the extraction steps was the same with and without the presence of 
plasma. 

TABLE I 

PARTITION COEFFICIENTS OF PROPIOMAZINE, METABOLiiS AND THR INTER- 
NAL STANDARD 

KD =&r&& = partition coefficient of the amine. KHA = acid dissociation constant of the 
amine. Aqueous phase: phosphate buffer pH 4.5G.O (r=O.l); organic phase: diethyl ether; 
equal phase volumes. 

Compound Iog(& x &A) pH for 99% extraction pH for 1% extraction 

Ropiomazine -4.4 >6.4 <2.4 

N-Demethylpropiomazine -5.5 >7.5 <3.5 

Propiomazine sulfoxide - -t 

Rochlorperazine, 
internal standard -3.9 B5.9 <1.9 

*Less than 1% extraction at pH 8-10. 

Read&m conditions 
The polar character of the Ndemethyl metabohte and its poor gas chromato- 

graphic resolution from propiomazine made it necessary to prepare the triflu- 
oroacetyl derivative from the secondary amine, A quantitative acylation was 
achievedwithk5minintbep resence of base, The relative retention of the 
derivative to propiomazine was 1.25. 
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-The m&h -of pmpiomazine is poorly ‘iwmt&td. The in vitro bio- 
f&msformation has been studied using the microsomal &action-of ratliver, and 
only a ring-hydroxyk&ed metisbollte could .be identified [5]. An extemke 
met&dim must, however, be antici&ed in acconiance t&h other drugs of 
the phenothiazine class. Possible Mutes of met&o&m beside ring h&oxyla- 
tion are sulfoxidation and N-demethylation. owing TV the p&r prope&ies of 
the sulfoxide of propiomazine, thi6 metabotite ~813 exchfc&l in ‘the extraction 
procedure. Phenolic metabolites were alsO probably qchzded iEi the a&Aine 
extraction of the pIasma sample. Intedmn~ &om unknown-metabolites of 
propiomazin e has not been obsewed. The selectivity of the method was verified 
for the following phenotbiazine drugs: pro n&zinc, prometbazine, tbioridazine, 
methopromazine and ievomepromazine. 

The detection limit of the method, defined as t&Se times the background 
noise level, was IO-20 ng/ml of each of propiomaziue and the N-cZemethyl 
metabolite. Rectilinear standard curves through f&e origin in the concentration 
rage 20400 ng/ml were obtained for propiomazine (r = 0.996) and for N- 
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Fig. 2. Ges cbromatogmm of plasma sample containing propiamazine (25 ng/ml) (1) and 
~xiemethylpropifxnazin e (25 nglml) (2) nua Theo- the method (right panel) ad of a 
bIa.nk pkma sample corr’hining inted standard proddarpezztzine (3) (left panel). 




