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Origin of trace ephedrines contained in P2P-derived methamphetamines
- To improve the accuracy of estimating the synthesis route in stimulant profile analysis —

Toshinori ANDO¥*, Satomi AKIMOTO*, Ken OKAMOTO*, Yoshihisa IKEDA* and Naoki KURASHIMA*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

To determine the reasons why trace ephedrine and pseudoephedrine (ephedrines) are detected in P2P-derived

methamphetamines, we focused on ephedrine analogous

compounds (1-phenyl-1,2-propanedione (PPD) and

phenylacetylcalbinol (PAC)) which are detected in trace amounts in phenylethanone (P2P) and reacted them by the Leuckart

and Mercury Amalgam methods, respectively. As a result, it was confirmed that ephedrines were created in all cases.
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Fig. 1 Synthesis routes of methamphetamine.
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Fig.2 Synthesis route of PAC from glucose.
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Fig. 3 LC/MS/MS analysis of methamphetamine synthesized by Leuckart
method from P2P. (a) Total ion chromatogram in the product ion scan
mode using m/z 166, (b) MS/MS spectrum of ephedrine at 16.6 min and
(c) MS/MS spectrum of pseudoephedrine at 17.7 min.
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Fig. 4 LC/MS/MS analysis of methamphetamine synthesized by Mercury

Amalgam method from P2P. (a) Total ion chromatogram in the product
ion scan mode using m/z 166. (b) MS/MS spectrum of ephedrine at 16.6
min and (¢) MS/MS spectrum of pseudoephedrine at 17.7 min.

WINOEMIEEZHWESE b7 = NV VEHOBH Z R
L. 7ok, =7 = NU VHEHOMWET, HYEr7 = N HHOR

PR O~ A ZAART PAO—EIZ L VT 7.



74 PP ZJht L T HAL T 2 X IO SIS T = KU VD HRIZOWT

32 P2P ICEFNAFMMHISARZ TR UBOI T R
) EDRIRERY S5 DRTREMED HHMEDRETE

2 DRI S AR LTz 2 FEOD P2P % GC-MS 1T LV /5%
1TV, RSN AMiEfER L, BT I {ERic kv =
7 x R HZ AR D RO H 2WE & LT Figs 1[ORT &
S IREREOHEAL A TS PPD K ONPAC ZRELT-. HH1
7o h—ZNAF 7 a< 25 AUNT PPD (FREFERT 9.2 4)
K ONPAC (fRFFIFRET 10.1 43) D~ A A~ b L% Fig6 KV T I
ENENRT.

PPD 2 O PAC DOHfRBIX, HEHED PPD & O PAC DIRFERERH] & OY
VAR MLO—FIT L VT,

()
| ‘
} l“‘ L \HuUL”‘\
4.00 12.00 . 20 . 28.00
Retention ’lQiome(mm)
105.0
(b) 9.2 min
77.0
51.0
43.0 148.0
30 60 %0 120 15 miz
107.0
(¢) 10.1 min 79.0
51.0
43.0
150.0
OTI I | FTANSSOY PO | AV 1| R i mlz
30 60 90 120 150

Fig. 6 GC/MS analysis of P2P sample synthesized from phenylacetic acid
by Dakin-West method. (a) Total ion chromatogram, (b) MS spectra of
PPD at 9.2 min and (c) MS spectra of PAC at 10.1 min.
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Fig. 5 Structure of basis for selection, PPD and PAC.
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Fig. 7 GC/MS analysis of P2P sample synthesized from 1-phenyl-2-
propanol. (a) Total ion chromatogram, (b) MS spectra of PPD at 9.2 min
and (c) MS spectra of PAC at 10.1 min.
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Fig. 8 GC/MS analysis of PAC synthesized. (a) Total ion chromatogram
and (b) MS spectra of PAC at 6.9 min.

VT 4 56 5 75

3.4 PPDXIZPAC #F#l& L Leuckart3&IC K YA LI=E DM
L5NI Tz R UEDRER

3.2 1Z8BVT P2P HEROHEMANZ G ENHMBEDOTZT = RY
ORI & HEE L72 PPD X O'PAC % Leuckart V512 £ 0 i S,
ENENOEEY%E LC-MS-MS IZX W 5 L= o h—4
NAFrra< NI 5 (T H—Y—AF2 :m/z166) W
AR 17.5 K00 184 D~ A< A AY hL% Fig9 Kt
10 IZZNEIURT.

(@
{1
|
A :i\L-J
5.00 10,00 1500 . 2000 | 2500 30,00 35.00
Retention Time(min)
148.0
K 117.0
(b) 17.5 min
133.0
114.9
559
90.9
1 56.9 70.0
R RSN FM—— S A s Mz
148 0
. 117.0
(c) 18.4 min
133.0
55.9
Q0.9
69.9
m/z
50 100 150 200

Fig. 9 LC/MS/MS analysis of reaction product synthesized by Leuckart

method from PPD. (a) Total ion chromatogram in the product ion scan
mode using m/z 166, (b) MS/MS spectrum of ephedrine at 17.5 min and
(c) MS/MS spectrum of pseudoephedrine at 18.4 min.
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Fig. 10 LC/MS/MS analysis of reaction product synthesized by Leuckart 1330
method from PAC. (a) Total ion chromatogram in the product ion scan
mode using m/z 166, (b) MS/MS spectrum of ephedrine at 17.5 min and tas
(c) MS/MS spectrum of pseudoephedrine at 18.4 min. ’
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Fig. 11 LC/MS/MS analysis of reaction product synthesized by Mercury
Amalgam method from PPD. (a) Total ion chromatogram in the product
ion scan mode using m/z 166, (b) MS/MS spectrum of ephedrine at 17.5
min and (c) MS/MS spectrum of pseudoephedrine at 18.4 min.
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Fig. 12 LC/MS/MS analysis of reaction product synthesized by Mercury
Amalgam method from PAC. (a) Total ion chromatogram in the product
ion scan mode using m/z 166, (b) MS/MS spectrum of ephedrine at 17.5
min and (¢) MS/MS spectrum of pseudoephedrine at 18.4 min.
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