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Gas chromatographic determination of apomorphine O-methyl 
metabolites in urine 

There is rcncwed interest in the biological activity and metabolism of apo- 
morplline( x) . 

1~ ~tilvo experiments pcrformcd in this laboratory1 and by others2 have revealed that I 
is a. substrate for rat liver catechol O-methyltransferase (COMT): WHITE AND 
~kE<rsNzr~~~ have suggested that COhI’I’-methylatioll of I leacling to apocodcinc (2) 

and/or isoapocodeinc (3) may be an important ijt z,ivo metabolic pathway, 
A study of the metabolism of I; in rats required a mctllocl for the cletermination 

of 2 and 3 in urine. A gas clwomatograpllic (GC) procedure suitable for this purpose 
is described in this communication. 

Gas chvowztogv@hy. A Hewlett-I’acltarcl 5750B gas chromatograph ccluipped 
with a flame ionization cletcctor was used throughout. The glass column employed 
(G ft, x 1 in, I.D.) was packed with 3% OV-17 on IOO-IZO mesh Gas-Chrom Q and 
conditioned at 2So” for 12 II. Operating conditions were: column and injection port 
temperature, 2Go’ ; detector temperature, 320~; carrier gas (He) flow, 70 ml/min 
(50 ps.i.g.) ; hydrogen flow, 40 ml/min (13 p,s.i.g,) ; air flow, 440 tnl/niin (30 p.s,i,g,) ; 
range, 10~: attenuation, IG. 

Mntehls. Compound 2 was prcparccl according to WALL et dn using 9*-pcntanc 
in the final recrystallization step, I-‘reparation of 3 was accomplished by the literature 
procedure1 with final purification cffccted by preparative TLC on 500-p alumina 

-,,laycrs devclopecl in chloroform-benzene (9:x). All reagents and solvents were rcagent 
grade, 

Stn~~dnud czwves. Solutions containing 0.5 to 2 nig/nil of 2 or 3 in ctllyl acctatc 
or x0/” isoamyl alcohol in whcptanc (I o/o IAH) were preparecl, Curves of pealc hcight 
vs, amount clwomatograpl~ecl were constructed following injection of 5-~1 aliquots 
of standard solutions. 



420 NOTES 

Xccov~v~ vs. $I$. 0.3 to 1~0 ml of 0.i: N liyclrocl~loric acid solutions of 2 or 3 
(0.5 to I.0 mg/ml) were acldcd to 15 ml of 0.1 il.1 citrate (final pH G.G), 0.x III TBS 
(final p1-I 7.3) and 0.2 M TRIS (final 111-I 5.6) buffers. l’lie nclueous misturcs were 
estractcd with three 15-ml portions of 1% IAH. Tlic combined organic layers were 
rcducccl to clryncss irr cac210 untl the rcsiclucs dissolvccl in 0,s to 1.0 ml of I y. IAH 
for CC analysis. 

Uri~c CU~~~+WS, 24-h rat urines (~ncm volu~ne, I0 ml) wrc spilcccl with 2 or 3 
as indicated above. l’he finnl mistures were acljustecl to pE_I 5.6 with 0.1 N sodium 
hydrosiclc and estrnctecl with four equal volu~nas of I o/o IAH. The extracts were 
taken to clryncss irl TMCZIO and tlrc residues tvcrc trcntccl with 0.5 to 1.0 ml of I?, IAH. 
s-p1 cluantitics of tlic resulting solutions wcrc’ gas cllromatojiraplicd. 

Columns prcl~arecl with OV-17 or similar intcrnnl plinscs 11avc been utilized in 
gas clirom~~togrnpllixi~ n n’unilxr of alxlrl~lline allcaloicls4-~J. Among the latter are 
vicinally substitutccl Ilyclrosy-mctllosy analogs of 2 and 3 (rcfs, 4, 5). Thus, it was 
not surprising that 2 nncl 3 could lx! successfully clcvclol~ecl on an OV-17 colum~i. 
It was unespcctccl, liowever, that thcsc isonicric co~~ipcn~ncls readily separate 8s 
sliown in Fig. I. 

TIME Cmin) Amount injected (up I 

Fig. I. ScParntion of 2 anal 3 011 a G ft. x */” in. (glnsu) 3 5: 0\‘-17 an Chs-Chrom Q colunm. 

Pig. 2. Stnnclnrtl curves for a (0-O) and 3 (a-*). 

Examples of standard curves for 2 iIIlC1 3 are clepictccl in Fig. 2. Correlation 
coefficients for tlicse curves were uniformly greater than 0,ggG. With both ccnii- 
pounds, standarcl curves did not pass through the origin. l’his is presumably due to 
loss on the column or irreversible adsorption of a constant amount of coml~ouncl 
during GC development. This effect could not be reversed cithcr by primer injections 
or prior treatment of the column with silylating reagents. 

It had been shown earlier that a. combination of 10/o isoamyl alcollol in II- 
heptane (1% IAH) is an ef%lcicnt nlisture for extraction of aporphines similar to 2 
and 3 (ref, 5). Recovery of 2 ancl 3‘ using 1% IAH was studied as a function of pH. 
As sl~own in Fig, 3, cssenthlly quantitative rccovcrics arc ihicved nt pH 8.6. Gus 



NOTES 421 

z? 
‘:j A 

/ --------g _____._._~‘_ ._.. -_ 

s 6o f 
Li 40 
;? 

20 1 
Osfo--r-_ 

6.6 
..,__,‘__._$-& __.,__ &-- 

PH 

Fig. 3. Extraction of 2 (0-O) and 3 (o-0) from 1wffcr.r with 1 T, iuonmpl nlcohol in +llcptrrnc. 
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a Atlclccl to 24-h rat urines (man vol. -10 ml). 
b 12-13 dctcrrninations. 

chromatogramas of extracts of blank urines revealed no interfcrcnccs following ex- 
traction at this p1-I. 

Urine samples spiked with z and 3 were analyzed to dctcrmine the accuracy 
and precision of the GC method, liesults of these assays are indicated in Table I. 
The levels of 0-methyl metabolites analyzed would allow measurement of 5 to 30% 
conversion of I to 2 and/or 3 assuming dosages of up to 40 mg/kg and nearly complete 
excretion of these metnbolites in urine. The method permits detection of lower 
percent conversions but recoveries and precision are poorer, 
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