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Analyzing Trace Amphetamine in p-Fluoroamphetamines

Kazushi MORIFUJT*, Kaori SANUKI*, Masashi SUGIYAMA*, Yoshitsugu MATSUMOTO* and Takeshi AKIEDA*
*Tokyo Customs Laboratory
2-56, Aomi, Koto-Ku, Tokyo 135-8615 Japan

When we used GC-MS to analyze an illegal imported drug (so-called “designer drug”) named p-fluoroamphetamine, a

very small amount of amphetamine was also detected. In this study, we tried to synthesize p-fluoroamphetamine from two

starting materials, and determined by-products from the synthetic processes and cleavage products from the synthesized

p-fluoroamphetamine. We also examined a method that analyzes whether or not trace amphetamine exists in

p-fluoroamphetamine. It was found that the presence of trace amphetamine in p-fluoroamphetamine resulted directly from

both synthetic processes, and that p-fluoroamphetamine had good stability. It was possible to detect and identify trace

amphetamine in p-fluoroamphetamine by combination of HPLC and GC-MS analyses, including determination of sample as

TFA derivatives.
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Fig. 1 Total ion chromatogram of sample requested

F/z, p-7AOY > T F I U, %{@mzw&&%wy\b
U A SRR TR IN TN EMS, ZhY A3
TG Lo TR, UL, 72773008 ENTNVDS
DTHIUL, N HVRRFG OB G L7822 ZEMS, p-T b
FO7>T7 IO RBRETIE R ELTHIZY > 7 2%
RUMERTZOTHNUIZEDOM %Y §5 2 LIXTERN,
FIT, p-7NAOTY T II VTR ENDIME T T2 F 2
COFHEIIZDWTRTF T2ICHZ0, £, MEDIBE AR,
S5p-7NAn7 T I I DT REN N, TREEN, FE:
BAIZDOWTHHL, A3 72728 I PORBIIDOVWTRT
& EBIT, HPLC TR 28 727 28 2 > D a iz e e
L7=D Tt 2%,



60 D-INAOT LTI DI T T H I D

/\m

240 260 280 300 320 340 nm|

WM
10 2 30 40 50

Fig.2 Liquid chromatogram of sample requested and UV spectrum of peak @
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Fig.3 Liquid chromatogram of standard amphetamine and UV spectrum of peak @

2. 3. =&

2. 1 HH
2. 1. 1 ARARE
+ 4-Fluorobenzaldehyde (3 . {~pk)
- n-Butylamine (532 (7%
+ Nitroethane (F7> s )
+ Lithium alminium hydride (F7>J%sk)
+ (4-Fluorophenyl)acetone (ACROS ORGANICS)
- Ammonium acetate (F7¥ k)
+ Sodium cyanotrihydroborate (Fn> stk )
2. 1. 2 TYILER
+ Trifluoroacetic anhydride (3 4. i~fk)
2. 1. 3 HHE#
cp-INAOT T H I ED A ET D REER

2. 2 SWMEBRVBIEEHE
2. 2.1 ARYBR IS T7EENHET (GCIMS)

©E £ 6890 (GC) /5973 (MS) (Agilent/c )

15 L : DB-SMS (30 mx0.25 mm LD L% 0.25 um)
@)Tfﬁrﬁ 1320 C

¥ ?ﬁf ESG : 100 °C(3 min)—(20 °C/min)—320 “C(8 min)
AT k500

13 0.5l

1F 27 T 7 > (717 (EL i)
2. 2. 2 EFE®RKIOTLSTST (HPLC)
wH : 1100 (Agilent /- &)

VAN : CAPCELLPAK SCX UG80 (4.6 mm ID X 150 mm)
T2 : Ascentis RP-Amide (4.6 mm ID X 150 mm)

FEE 2 1A% /78 F = h YU )JL=80/20 + 50 mM KH,PO4
RV T4 M A= RT LRI

ATLTVERTL2%E, ATV T af LTEFITEFL ., -
TRENT L1 AT THR R & 7 REX B 72131C (Fig4<A>),
MEELRZ T, S BRTETEN T L2 THRESETREIL

(Fig4<B>),

A: start—40.0min

To Detector
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Heater Assembly 1

Column 1: CAPCELLPAK SCX UG8O 4. 6x150mm
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Fig. 4 Column switching system
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Fig.7 "3C-NMR spectrum of p-fluoroamphetamine
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Fig. 8 Total ion chromatogram of synthesized p-fluoroamphetamine
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Fig. 9 Total ion chromatogram of benzaldehyde and ion chromatograms of
p-fluorobenzaldehyde (m/z = 106, 77 and 51)
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Fig. 10 Total ion chromatogram of phenylacetone and ion chromatograms of
(4-fluoro)phenylacetone (m/z = 134, 91, 65 and 43)
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Fig. 11 Liquid chromatograms of amphetamine, synthesized
p-fluoroamphetamine and mixture of synthesized p-fluoroamphetamine
and trace amphetamine.

A: amphetamine
B: synthesized p-fluoroamphetamine
C: mixture of synthesized p-fluoroamphetamine and trace amphetamine
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Fig. 12 Liquid chromatograms of amphetamine, sample requested and mixture
of sample requested and trace amphetamine
A: amphetamine
B: sample requested
C: mixture of sample requested and trace amphetamine
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Fig. 13 Total ion chromatogram of p-fluoroamphetamine as TFA derivatives
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Fig. 14 Total ion chromatogram of sample requested as TFA derivatives
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