


&&nce of inter&ring peaks In this case, however, prolonged heating of the rea&oa 
in addition to time amsuming extraction, washing and 
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pcatobarbitat and @enobarbital in human saliva, after alI#ation of the isolated acid 
withbiioroethyI)CBCEIsptphatt,and ~pturedetecti~Froadpr&ous 
.wotkcctbc~formationofthcECEdWivativcs#aswellastbe StsuchnasKirelative 
eWrou-capturcresponscoftbcJ3CEderixrativesofbasbit&atesandsome&ti- 
wnvalsantcrrmpouods,haskendanonstratedFurthermon,thesepme&rivativcs 
havebearrrsedto~~the~d~t~~ofthebarbitrrnrtcs~msaliva. 

illan - l ofthcwork,theallalyticaImcthodbasbccnappliedtoaplIaP . . msokme~ stady ofpentobarbiti and amobarbital whtn, afta aAminittrntion of 
these barbii$es to volunteers, salivuy barbiturate cimcentfations wcrc mon.itox&. 
From plots of amccntration venus time, c&mates of the in viva biological baWives 
ofthl?sedrugswereobtaiaed. 
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AHewktt-PackatdModel57SOgaschromatograpb,witha2 mCitiNiekctnm- 
capturc detector qxratai at 24fI*, was used. The chromatographic column con&ted 
of a borWKcate glass coil (056 m x 6.4 mm O_D.) packed with 3 % (w/w) SE-30 on 
Chromororb 750 (MM20 mesh) and re&&ed with bexametbyidisilazane prior to 
use.Amixtareof argopmethane (955) was maintained at a flow-rate of 100-104 ml/ 
~Apol#dvoltagewasapplkdtothedetector(amplitude30V,periodU)~gec, 
widtb 0.75 e). 

Rcaction-werehcatedin~gradnated~tubes(5ml,lcngth 
99 mm) seated in an ahuninium heating-block (150 x 52 x 36 mm) whose tempera- 
tunwascar&ItycontrolIedbyxneans of a continuously variable regulator. A shallow 
recess(depth21m1n)wasusedforre&1xingpurposesandadeeperrecess(81mm)for 
the evaporation of &vents and triethylamiie. 

Tk barbhric acids (May & Baker, Dagenkn, Great Britain) were tccrystal- 
lizedfromknantcaadthcirpurityoonfirmcdby~~.~so~~waeof 
anaiytia-~l nsgentqualityand re-di&i fi om an a&glass system. Stock solutions of 
barbituric acids and derivatives were made in ethyl acetate or ethanoL T’raccs of 
acid found in the reagent BCE sdphate (Eastma&Kcdak,-Rochester, N-Y., US.A.) 
were removed by washing with water and an ether solution of the reagent was dried 
with anhydrous sodium suipba*, prior tc u3c. Trictbyiamine m) was ako te- 
distned (b.p. 899. Graduated glass syringes (loop& SGE) were employed for deliver- 
ingreagultsinquantitieslessthano.1rllL 

Following the procedure give31 below, perc&ge conversions for the deriva- 
tization reaction were obtained by comp&ng peak height ratios for the amversion 
product with standard sohltions of the pure derivative, cbromatogfapbed immediatdy 
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Wo~aad~~p~~BcEcydobarbitatwasFlsedsrsinkntal~forthe 
quanmtion of amobarbital and pcutobarbital. For work with phcuobarbital, the 
intrrnat~~wesBcEamobatbiEalInboth~workingco~~ti~ofthe 
iuteru8i StaIKWd rau@d from 0.4 to s.o&&uL 

Btra&snproee&re amiretiwery q@&nq 
Fresk, mixed and uustimulated saliva was ccatrihgai for 2min to rcmow 

deb&. Supematant fluid (4.0 ml) was removed and to it was added 100~ of the 
st~~~dazd barbiic acid solution (&4Occg/ml in ethauol). Afkr mixiug well, the 
sohatiou was acidiCed (1 M HCI, 0.1 ml) and extracted with chloroform (3 x 6ml) 
by.shakinggentfy in a glaswtoppemxi centrifuge tube (capacity 30 ml). EmuMcation 
wirs mmIly overcome by centrifi~gin~and any protein precipitate, which ocmsionally 
extendcdinto~~clayer~waso~bycentrifugingthetubeintheipverted 
phitioti. The organic layer was removed by passing a Pasteur pipette down through 
the aqueous phase and proteiu precipitate, into the chloroform layer. 

The combiied pha!zes were evaporated to dxyness (rotary vacuum evaporator 
at 40”) and the residue quantitatively tram&&red to a S-ml reaction tube with small 
amounts of ethyl acetate. The contents of the tube were evaporated to near drylIes& 
as~~and~residualsolution(ca.1oO~refluxedat97”for5minwitl?.TEA 
(2OOCII)andBCEsmlphate(SO~ 1.3Minethcr).Thcbulkoftheex=ssTEAand 
ethyl acetate was removed by evaporation (10 min) on the heating-block and any last 
traces, espccidy of TEA, wcrc removed by evaporation under reduced pressure 
(40”. 4 min). 

Ethyl~(2o~w8snowaARrAtOtherrsidue,pnparatoryto~removal 
of quaternary ammonium salts by washing with water (sw 1.5 ml). The organic layer 
wasthenncoverrd,~aqneorrslayerwashwlaPninwithethylacetate(1.5ml)andthe 
CoJnbiied ethyl Bcet8tc extmcts evaporatedtodrynessumierreducedpfemreina 
round-botto~ IIask (capacity m2Oml) at 40”. Fdy, ethyl acetate (l.Oml) was 
added to the residue, followed by iutcrual staudard (1.0 ml), then the fIask stoppezd 
and the contacts mixed well prior to chromatograpbic examhtiou. 

sohtions of §tanda& were prepared by subjecting 100 ~1 of ethyl acetate to 
the same chloroethylatiou procedure buf in place of the ethyl a&ate, 1.0 ml of a 
sbmdardsoh~GncontaM~ganequiv&ntamou~t oftbca.ppropriateBCEbarbituratc 
derivativewasaddedwofetheie&nIalsundard. 
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ceecfsreadilyamderthe~~8ndissuitedto~fortlledcdw- 

Altboughwidelyusedasakildlybasic~~potassiamcarbc&chasbeen 
~~s~~tEsehydrolysisof~~acids.~,,’ttseiatbe~o~ 
~y~~of.barbibaateseb~~invaypootyiddsandmay~bcmdut~ 
hydrolytic reactions. TEA w&s a suitable altsna&+ However, nmovd of alt tracq 
ofTEAanditssalts~~topseventexce&ve 
dmkgGC.ThiswassaWWtoriIylymplishedbye~ 
sufefo~ov=dbyaqueouswashesoftkfesi~ 

Inordcrtoobsem8nyctBrmiiticmta messundpmkheigbtsbyexcess 
rcagaxk or reaction by-produc& StddSwatprcpandbysUb~8~- 
soWon to tk same chtoroethylation procedure as used for the sample b& tk 
appiopriateBcEbarbi~dcripativewasaddcdtoitj~befo~Gc~ 
studies of the ackllcy of the deriWization, gave yiekls of 96.0% for f.cuO/4g 
8mobsrbital @mph n- 6; standard deviation, S.D. = f: 1.6”b, 8&O% for 
0.5tkI.O~g -barbit& (n = 6; S.D. = &2.6%) and 86.0% for 1.0-2.0 pg phmo- 
barbital (n = 6; SD. = &3.0%). 

’ ~~~ralucsofthebatbituric~~faltinohe~~7_683,tbeirtxtrao- 
tion from bioIogical luids is influenced by the pH of the aqueous system aad the 
polariQv of tbc cxtmuing solvent. The barbiturates chosen for this study, are of Iqw 
~~~~l~po& solvents su& as etlier and chloroform have been .d 

I . . . 
tiahhticm of the sainple. Furthermore, it has been shown 

that iu blood, the hydroxyIatai metabolites of the barbiturates are present only as a 
verysraaufkaction’oftbetotalintak0hepreseeoe ofthesemetabolitcsinsalivahas 
not yet been doamen tu&butsinccthctran&rofmostdrugsfkomplasmatosaliva 
8ppearZ; to be 8 passive prOCCS6~, it is feik tit the transfs woatd be mkd 
by the metabolitcs How-, studies of the 3=bydr&y meWoWes of amobarbital~*” 
and pentobarbitaP*~, and the p-hydroxy metaboiite yf p&&arbital-, have 
~~thatpoor~U~~~and8lowpartitioncoeflicrentprlePentthdrrecavay 

~mbi~araqrreous~mi,onswhcnchlorofonnis~~~~~Forthis 
rczson, it was t&e sohrent of cboicc for tbc extra&on of unchanged barbiturate ftam 
~~f~no~i~otbydtoxy-barbitatatcs(wboserrteationtimescan 
approximatetbatoftbcinternalstandard)wasokrvaL~ . 

TabkIpnsentstkfEsI&sfortbencoveryof~tnricadds8ddedtosativtl 
using the Cq=imcnral procedure basd on chlor&xtbyktiCuL~ 

3hingtothe~~stIKiy,thesszna~ tlxti~Of& 
baEbianate& measuEd dnriugtbe&st5bafkringc3tion,showthefirnritiefnrfid 
*dotingtb8b=ptbl~aSWdlaStbcstrady~~ttDt- 

P~=~~~~andalsoshowninFig.1,tbeMmiasl~~phase, 



Salivary concentrations of amobarbital in both subjects are comparable to 
those quoted by haba and Kalow 17. However, for both volunteers, the ha&We of 
amobarbital was greater than those rneammd previously17 for which average values 
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Table II presents data obtained during the pharmacokinetic study, and shows
that for both subjects, the half-life of amobarbital is greater than for pentobarbital.
The difference may be related to the lipid solubility of the drug'" and the form in
which it was administered'? (that is, as the sodium salt or free acid). Correlation
coefficients for the regression analysis of data for both drugs, were between 0.990 and
0.997 indicating a close fit of experimental observations with the calculated regression
line and establishing the value of the analytical method.

TABLE II

PHARMACOKINETIC DATA FOR PENTOBARBITAL AND AMOBARBITAL

x = Time (h) and y = log of concentration (ug/ml) in saliva; r is the correlation coefficient.

Barbiturate Subject Equation ofregression line Half-life (h) r

Pentobarbital A (trial I) y = -0.158 - 0.0163x 18.5 0.990
Pentobarbital A (trial II) y = -0.221 - 0.0158x 19.1 0.992
Pentobarbital B y = -0.198 - 0.0173x 17.4 0.993
Amobarbital A y = -0.174 - 0.0268x 25.9 0.992
Amobarbital B y = -0.182 - 0.0135x 22.3 0.997

Finally, although this study has been restricted to the barbiturates, the advan
tages of chloroethylation also apply to other acidic drugs':", When combined with
the additional practical advantages of working with saliva, we believe this analytical
procedure may be valuable in areas of forensic chemistry and related medico-legal
work.
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