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SUMMARY 

A gtiquid chromatographic method for the dete rmin&ion of the T-aminobufyric acid- 
like drug L-hyd.roxy-3-aminopyrrolidone-2 (U-966) in plea is described. HA-966 m 
converted i&o its diacetyl derivative AcJiA-966 with acetic znhydride. This compound 
could be suitably eluted from 8 capillary OV-17 supportcoated open tubular column. A sen- 
sitive detection method was achieved by making use of nitrogen-phosphorus~eLz&ive flame 
ionization. 

INTRODUCLlON 

The experintentaI drug I-hydmxy-3-aminopymolidone-2 (HA-966) Cl], 
sy&he&ed by Havinga et al. 129 in 1959, has proved to be a valuable age& ti 
the study of central dopaminergic systems 13-61. Unfortunately little informa- 
tion is avaikble as yet on the fate or metabolism of the drug because of the 
lack of a suitable am&tical method. Hence pharmacokinetics of HA-966 are 
umxpked and it is even unknown whether HA-966 itself or a metabolite 
elicits the central depressant effects. In order to improve evaluations of the 
actions of this drug [4] it was necessary to develop a~ zzsszy of HA-966 in 
biological materials. In this articIe a rapid and sensitive determination of 
HA-966 by capillmy g&quid chromatography (GLC) with nitrogen-phos- 
phorus (N-P) selective detection is reported, 

A HevdetM%&ard 5830A gas chromatograph equipped with a dual nitm- 
gen-phosphoms flame ionization de&&or Model 18789A was us&f. A solid 
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phase injector was assembled from a Hake ball v&t& [7-S]. For the derivatiza- 
lion Pierce React&Vials (Hicol, Rot&dam, The Netherlands) were used. 
Heating of via!s was carried out in a Tecam Dri-Block DB-3 (S&n tid Epp; 
BreukeZen, The Netherlands). ‘H- and 13C-~NMR spectra were recorded with a 
Jeol-Ps-100 ANMR spectrometer equipped with a JeoLJNM-FfbIOO pulse unit 
and an EC-100 computer. For x3C-NlHR spectroscopy the Fourier transform 
mode was used. Mass spectra were measured with an K4KB 2091-2130 gas 
chromatograph-mass spectrometer v&h a PDP 11 computer system. 

Solvent%, stmdwds and reeenk 
The solvents, analytical g&de, were obtained &om Baker (Deventer, The 

Netherlands) and Merck (Dam&ad%, G.F.R.). Deionized, #as& distilled water 
was used. PPE-21 and OV-17 were purchased from Chrompack (Middelburg, 
The Netherlands)_ Tullanox was from Cabot Corporation (Boston, MA, U.S.A.). 
Racetic HA-966 was a gift from Organon (Oss, The Netherlands); elemental 
analysis gave the following percentages: C found 41-38 (calculated 41_37), 
H 6.94 (6.94), N 27.55 (27.56) and 0 23-95 (24.13)_ Lidocaine ~8s provided 
by the Rijksmagazijn van Geneesmiddelen (Amsterdam, The Netherlands). 
Acetic anhydride was ftom Baker. 

Aninds 
MaIe Wistar derived rats (SPF, 225-275 g) were used. The animals were 

allowed free access to food and w&x. 

lsoldion procedure 
To 0.1 ml of rat plasma were added 4 pg of lidocaine in 40 ~1 of ethyl 

acetate and 0.3 ml of methanol After centrifuging for 10 min (1650 g) the 
supematant was transferred to a Pierce IO-ml Reacti-Vial. To the residue 
0.05 ml water md 0.3 ml methanol were added and the mixture was cent& 
fuged The aqueous methanol supematzmts were combined and evaporated at 
50°C in a stream of dry nitrogen. 

To the residue thus isolated, 50 ~1 acetic anhydride were added. The mixture 
was &low& to react at room temperakrre for 20 min, Then the solution was 
evaporated for about 0.5 h at 50°C in a stream of dry nitiogen. The residue was 
dissolved in 0.4 ml ethyl acetate, transferred to another vial snd evaporated at 
50°C under nitrogen. 

GLC procedure 
The residue obtained hi the derivatization procedure was reconstituted in 

100 ~1 ethyl acetate. A ljrl aliquot of this solution was used for each solid 
phase ix&c&ion on the capillary OV-17 support-coated open tub&r (SCOT) 
column [7-S]. Tullanox was applied as a support mat&al for the capillary 
column and was subsequently coated twice with PPE-21 and OV-17 [7,8]. The 
experimental GLC conditions were: cohmm, 10 m X 0.45 mm I.D., tipera- 
tures: oven, 195“C, in&&on, 280°C; detection, 300%; flow-rates: carrier gas, 
helium 2.5 ml/n&~; awxZary gas, helium 27.5 ml/min; detection- gases: 
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hydrogen, 3 ml/&; air, 50 ml/&. Representative retention times were: 
I-acetoxy3-acetylaminopyrrolidine-2 (Ae,HA-966) 3.4 min, lidocaine 4.0 min. 

&37libmtion curve 
For the construction of a calibration curve amounts of 1, 2, 5,10, 20 or 

50 gg of HA-966 and 4 Fg of lidocaine were spiked to 0.1 ml of rat pksma The 
samples were processed as described above. The resultiug ratios of the peak 
areas of Ac,HA-966 and lidocaine were plotted against the amounts of HA-966 
spiked to the rat plasma (10-500 ng), For the assay of rat plasma samples the 
calibration c-e was determined at least twice daily, Each reference or rat 
sample was measured at least in duplicate. 

Preparation and chwac#e&ation of Ac,HA-966 
Pure samples of AC&A-966 (ca. 200 mg) were prepared by heating HA-966 

for 1 h in 2 ml acetic anhydride and evaporating the solution for 2 h in a 
stream of dry nitrogen. Ac&iA-966 was obtained as a colourless oil; it was 
characterized by ‘H- and 13C-NMR. Mass spectrometry (MS) with electron 

ionization showed only the CM- 8 -CHJ *+ fragment with m/e 158. MS with 
chemical ionization (NH,) clearly displayed the [MH]” ion witi m/e 201, 
where M denotes AC&A-966. 

RESULTS AND DISCUSSION 

Up to now a considerable amounk of information is available on the pharma- 
co~ogical action of the G-A-like experimental drug HA-966 (see, for example, 
refs_ 3-6). In order to obtain insight into the actual fate of the drug it was 
necessary to develop a suitable analytical method. It seemed promising to take 
advantage of the presence of two nitrogen atoms in HA-966 and apply nitrogen- 
selective detection in the GLC analysis. Beliminary experiments however indi- 
cated that HA-966 in its underivatized form was not suitable for GLC. There- 
fore it was decided to prepare a derivative of HA-966 with good GLC proper- 
ties. A second problem offered the isolation of HA-966 from biological mate- 
rial. HA-966 is soluble in rather polar solvents such as water, but only slightly 
soluble in solvents such as methanol. Since no satisfactory extraction procedure 
could be developed, a capillary column of high separation power was selected. 
For the derivatization of HA-966 acylation was expected to lead to a product 
which could be readily manipulated in GM: (see ref_ 7). Trifluoroacetylation 
proved to be too aggressive, but acetylation yielded promising results. EiA-966 
reacted smoothly with acetic anhydride under a variety of experimental condi- 
tions. Fig.1 presents the course of the reaction; the structural proof of the 
formation of the compound A~&&%-966 was given by NMR and MS (see 
Materials and Methods). 

As water is the best solvent for HA-966, which is insoluble in most other 
solvents, we were not successful in developing an extraction procedure. The 
removal of protein was sufficienk for the correct performance of a GLC analysis 
after derivatization. 

An initial purification step, namely extraction of the evaporated plasma 
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sample with ethyl acetate, could be omitted, The recovery of the isolation 
&ced~ was estimated at 765% (SD, ItX%, n = 5) on the basis of absohxte peak 
areas witi respect to a sample of derivatized puz m-966, 

InordertofindanadequateGLCcolumnfor~eanafysis of EPA-966zsSe 
derivative Aq$IA-966, several &p&s of capillary columns were tested, Excellent 
resrrlts were obtained with a capillary SCCLT OV-17 cohmm, the support mate- 
rial TK&UIOX first being coated with PPE21. Chromat43gmms recorded witI2 
this COIIJEUI showed the desired separation of A&HA-966 and Edocake &om 
other compounds present (Fig-Z); pea& were sharp and the sen&iviQ achieved 
with N-P+ekctive detection was very high. Iidocaine proved to be a useful 
internal standard, Representative exampks of chromat0gfzns are given in 
Fig_.% The calibration c-e in Fig.3 determined in tipkate Tom spiked rat 
pksma samples shows Linearity in the range of IO-500 ng per inje&on_ 
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Fig.Z.Rep~ntatiueclwmato~of~easseyofHA-966asAc~-966ontite cap- 
OV-17 SCOTcdamn with lidocaineas internal staudard:(a)blankratplnnmn;(b)ZQngof 
HA-966.,conJertedintoAc,HA-966,and40ng oflidacab espike4tor&p~;~c)~fff- 
ermz sample of 20 ng ofHA-966,convertedintoAc,HA-966,and4Ong ofEdacaine;(d)43 
ng ofEt4-966asAc&A-966and40n6 ofLidaczxin einanauthenticatpl;rsmasampte.Peaks: 
Y-Ac,KA-966;L=lid&e_ : 



Fig.3. Calibration curve for tie determination of HA-966 as the derivative AC&HA-966 in the 
range of LU-EsOO ng measured from plasma ex&acts. The ratio of the peek areas of AC&LX- 
966 and the internal standard lidocain e (L) is plotted against the amount of HA-966 (12=3, 
correlation coeffEexz& 0.999). 

TABLE I 

PHARMACO KINETIC DATA OF m-966 ENTRAPERITONEALLY ADMINEYISRED TO 
RATS 

Data calculated according to a one-compartment model; n = 5. 

DoSe 100 mg/kg 
t1 40.2 + 4.8f min 

doextrap.. 111 f 29pgfmI 
V 226 262m.i 

Cho: ** 
AUC*** 

4.0 2 1.3 m8/mjrI 
66-10= f 20-3-o* &ml-min 

wet -§ -3.9 c 13ml/mill 

*standard &vi&on. 
l *C&+ = k l V. 

***Ca!culated by the trapezoidal rule. 
%!t& = dose/AUC. 



Fig_& PIesma decay of HA-966 in a male Wtar rat after intraperitoneal injection of 
100 lng/kg of HA-966. 

In conclusion it can be &ttecltbat HA-366 can be determined in a rapid and 
sensitive way. The pharmzcokinetics of K4-966 in rekition to its phanaaco_ 
dpnamics are under current research, 
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