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CHROM. 5903 

Chramatographic separation of methadone, some of its metabolites and 
congeners 

In the cour5e of our study on the physiologic disposition and metabolism of 
CI-W]methadone in non-tolerant and tolerant animals, need arose for the develop- 
ment of suitable methods for the separation and identification of methadone from 
its known metabolites and congeners (Fig. I). The major and minor metabolitesl-3 
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of methadone i~z viva in the rat and man have been shown to be 2-ethylidene-x,5- 
dimethyl-3,3-diphenyl pyrrolidine and z-ethyl-5-methyl-3,3-diphenyl-I-pyrroline, 
respectively. N-oxidation” and N-methylation” ivz vita have al.so been reported as 
routes for the metabolism of methadone by guinea-pig liver microsomes and slices. 
This communication clescribes the application of paper (PC) and thin-layer chro- 
matography (TLC) for the separation of these compounds and other congeners with 
a view to their later determination and identification as metabolites in urine and 
brain of the rat. 

&Methadone, methadol and acetyl methadol were obtained ,commercially~ 
Methadone N-oxide was prepared as previously describedo, and NAmethyl, methadone 
iodide (m.p. rr70.5”), was prepared by quaternization of ‘methadone .basb..with 
methyl iodide. The known metabolites of methadone, 2-ethylidene-x,3-dimethyl- 
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TABLE 1 

PAPER CHROMATOGRhPHIC MOl3ILITlES 01’ MISTHADONE, SOME OP ITS METABOLITES ANII CONGRNERS 

Sblv’ei~t system : ted.-amyl alcohol-n-butyl ether-water (80 : 7 : I 3) ; Schlcichcr and Schuell paper 
strips bufferccl at different ~1-1 values (PI-I 3 and 4, 0.1 M citrate buffer; 1,X-I 5 and G, 0.2 M phos- 
phatc buffer). 

CO*~pot‘& Rp x xoo 

Methadone 35 49 22 so 
Methadone N-oxiclc 46 54 42 67 
N-Methyl methaclonc 20 

3i: 

23 29 

Mcthaclol 45 25 Acetyl mct11ac101 45 53 28 2; 
2-Ethylidcnc-1,5-climcthyl- 

3,3-diphenyl pyrrolidine z 4 40 42 61 

2-Ethyl-5-methyl-3,3-diphenyl- 
I-pyrroliue 64 86 85 90 

3,3-diphenyl pyrrolidine and z-ethyl-5-methyl-3,3-diphenyl-I-pyrroline were a kind 
gift from Dr. POHLAND of Eli Lilly Company, .Ind. 

Schleidher and Schiill paper grade 591-C and Gelman instant TLC media 
(silica gel) were used for PC and TLC with application of standard techniques’. The 
compounds were localized after development by sprayitig with iodoplatinate spray 
reagent:. 

Results 
The results on PC and TLC mobilities of methadone, its metabolites and 

congeners are given in Tables I and II. No separation of compounds was obtained 
on buffered paper chromatograms at pW values greater than 7 in the solvent system 
used for separation. A good septiration of methadone from its two metabolites, z- 

CHROMATOGRAPHIC MOBIL~TIES ON GELMAN INSTANT THIN-LAYER CHROMATOGRAPHY MEDIA 
(SILICA GEL) OP METHADONE, SOME 01’ ITS METABOLITES AND CONGENWRS WITH DIBPERENT SOL- 
VENT SYSTEMS 

s,= Ben&c-ethyl acdtatc-methanol-con?; ‘ammonia (go:?0 :1.2 :o.I) : Sa = cyclohcxanc-bon- 
zene-cliethylamine (75 : I 5 : I o) ; S3 = ethyl acctnte-climcthylformamiclc (3 :I) ; S, = lert.-smyl 
alcohc++utyl ether-water (14 : 7 :I) ; S, = Icrt.-amyl alcohol+z-butyl ether-water (80 : 7 : I 3). 

.,:;;. 
Mcthaclond G8 ‘99%. 99 55 ’ 86’ 
Methaclo~c~ N-oxide 0 0 0 31 69 
N-Methyl metliaclonc 

8: 
0 0 58 

Methaclpl \ 99 99 90 ‘I 
Ac+yl :niethadol 87 99 99 80 92’ ‘, 

.” 

z;Ethy]idbne~r,g-ilimethy]~ I,, : ,:‘I ,. 

. . . . . . .3,3,~:~ip,~cnyl.,p~rro~idinc , 54 99: 99 15 c2, .’ 

~~~~~~yl-5~~cChrl;~,y.~~~~~~e?~l-. 

:, 

: I-pyrrqhnc ,“’ i8 ” :/: ,9$ . 99 ” 95 96 
.;, ;,. 

‘. ‘A, ,, :,::. ,. ’ :‘.‘),,, _.. , “I:, .:, /(. : ,. .‘.,” ,‘, . 1 
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ethylidene-I,+dime,thyl-3,3-diphenyl pyrrolidine and z-ethyl-5-methyl-3,3-diphenyl- 
I-pyrroline was obtained on paper chromatograms buffered at pR 5,.0. Methadone 
could be separated from its N-oxide and quaternary compound on paper chromato- 
grams buffered at pH 3:o. TLC separated the N-oxide and quaternary compound 
from other metabolites and congeners in a very short time. The solvent systems S, 
and 45, affected a good separation of different compounds including ‘methadol and 
acetyl methadol which did-not separate well on PC. Thus, using combinations of PC 
and TLC described irr.this report, methadone, some of its metabolites and congeners 
could’ ,be separated from each other. 
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