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Abstract— Methamphetamine, which is the most commonly abused drug in Korea, exists in terms of
d- and I- isomers and a racemate(dl-). d-Methamphetamine is a potent central nervous system stimu-
lant, whereas I-methamphetamine is sold freely as a nasal decongestant. In addition, metham-
phetamine appears in different ratios of optical isomers by the clandestine synthesis applied. In this
study. enantiomeric separation of methamphetamines was established to distinguish the chirality of
methamphetamines trafficked and abused in Korea. A gas chromatograph/mass spectrometer(GC/
MS) system equipped with an achiral capillary column is used to isolate the isomers of metham-
phetamine after (S)-N-(triflucroacetyl)-I-prolyl(TFP) derivatization. After analyzing 10 illicit metham-
phetamine powders and 10 positive urine samples, following findings were found: d-Metham-
phetamine was well resolved from lmethamphetamine by chromatographic separation of TFP deri-
vatives on DB-5 with retention time of 11.80 and 11.35 min respectively. The detection of 4- metham-
phetamine in all 10 powders and 10 urine samples proves that all methamphetamines abused in
Korea are illegally manufactured and administered.

Keywords [ ] &-methamphetamine, -methamphetamine, enantiomeric separation, (S) -N-(trifluoroace-
tyl-l-prolyl derivatization
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Fig. 1 - Chromatography/mass spectrometry of I-TFP
methamphetamine derivatives separated on a
15m DB-5 column
top: Total ion chromatogram of I-TFP-I and d-
methamphetamine
middle: Mass spectrum of I-TFP-I-metham-
phetamine
bottom: Mass spectrum. of -TFP-d-metham-
phetamine

FoME I-TFP-I-MA°I2]§ peaks} UvlE&o] d-
TFP-I-MA9Y peak’} HEHUT. 2RAF2A0M =
d-MAS} I-MAS] TFPREAE 3384 2=
U I-TFP-d-MA9)] tz2 d-TFP-I-MA®) peak$} 91|
7t 2gron E3 FTFP-I-MA9Y) tx d-MAJ} I-
TFPA %5 EA49 d-TFPs} wk&3F A9 t7 5
Addte] M2 B2 HA] gt ol #FelHA] FE of
HAA FeAE E2l5171981M = chiral phased]
g AME3h= Aol oo Aztgd ey
I-TFP-ClZ AM 2 MAE =438 & GCE o8
& A8 Liug”o| w29 chiral phase?! Chirasil-
ValZtd o2 AMe 48314 2elsdou MAS] ¢
AAA o Eels olalfvtn Rudta g}

B Aoy ZES E2uiel o3l AlFol &



280 R - A5 - Hg

oﬂ,
r15
g
=
e

H
'l
’I
o -N-g0 Lo
\ 0
- Q
OCHz—— C --CHs
H
Fig. 2 — Structure of I-TFP-d-methamphetamine deri-
vative
g
=
g
g
£
1.0 2.0 30 4.0 5.0
MA concentration (zg/ml)
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Table I — Quantitative ratios of I-& d-TFP-d-metham-
phetamine from seized powder (5 pg)

unit - Ug
Powder Percent(%)
sample dd Id ratio(d-d/I-d)
1 0.14 447 '3.04/96.96
2 0.12 3.56 3.26/96.74
3 0.13 4.07 3.10/96.90
4 0.19 4.53 4.03/95.97
5 0.15 4.38 3.31/96.69
6 0.14 3.94 3.21/96.79
7 0.21 484 3.21/96.79
8 0.14 4.32 3.32/96.68
9 0.17 4,39 3.73/96.27
10 0.14 3.83 3.53/96.47

l-d=I-TFP-d-methamphetamine d-d=d-TFP-d-metham-
phetamine.

Table I — Quantitative ratios of I-& d-TFP-d-metham-
phetamine from drug abuser's urine (1 m})

unit © pg/ml
urine Percent(%)
sample -4 d-d ratio(d-d/l-d)
1 0.22 9.5 2.26/97.74
2 0.13 487 2.60/97.40
3 0.07 2.35 2.89/97.11
4 0.25 10.82 2.43/97.57
5 0.17 78 2.13/97.87
6 0.16 5.85 2.66/97.34
7 0.25 12.3 1.99/98.01
8 0.12 3.97 2.93/97.07
9 0.06 1.99 3.05/96.95
10 0.25 10.91 2.24/97.76

[-d=I-TFP-d-methamphetamine d-d=d-TFP-d-metham-
phetamine.
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