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Introduction

A method for detecting forensic target compounds
in complex matrix of bio-fluids has been developed
for a multi-target screening routine using reverse-
phase liquid chromatography—time-of-flight (RP-
LC-TOF) in which more than 600 compounds can be
screened in one injection [1]. This established
method exploits robust LC gradient, high mass
accuracy and true isotopic pattern. However
isomeric compounds often results in false positive
identification. For example, methamphetamine
(METH), a psychostimulant, is interfered by a
weight-control drug phentermine (PHEN) and
pseudoephedrine (PSE), an active ingredient in
cough drop, interferes analysis of control drug
ephedrine (EPH). Each pair shares the same
retention time, mass and isotopic pattern. To
screen these compounds using this established
method, differentiation of these compound must be
taken into devised. In this poster, we present two
examples from two potential groups of compounds
often encountered in multi-target screening:

structural isomers and enantiomers.
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Fig. 1 Skimmer CID fragmentation allows PHEN to be
differentiated from METH

Methods

oHPLC: Agilent 1200 binary gradient HPLC system
with autosampler, column oven and DAD detector
(Agilent).

eColumn: Phenomenex Luna C18(2) 2.1x100mm
(5um).

eMobile phase: A= 5mM NH,OAc + 0.1 % formic
acid; B= ACN; Gradient: B 10% to 40% in 10 min,
to 75% in 13.5 min, to 80% in 16 min, held at 80%
for 5 min and equilibration time of 6 min.

eFlow rate: 300uL/min.

oMS: micrOTOF™ orthogonal ESI-TOF (Bruker
Daltonik GmbH).

eCalibration: external, sodium formate at the
beginning and end of each chromatographic run.

eJonization: ESI, positive mode.
eScan range: 50-1500 m/z.

eData Evaluation: TargetAnalysis™ software (Bruker
Daltonik GmbH) using the SigmaFit™ algorithm.

eReal samples - urine sample from autopsy.

Fig. 2 Derivatization of EPH and PSE using FMOC-L-
Pro. The resulting products posseses different steric
effect that causes the retention time shift.

Results

Differentiation of METH and PHEN Under current
gradient, METH and PHEN, whose structures are
shown in Fig 1, are eluted at 4.7 min with m/z of
150.127. The presence of PHEN vyielded false
positive identification of METH. By adjusting the
capillary voltage from 90 V to 110 V, a moderate
fragmentation of 150.127 to yield differentiating
fragments was obtained (shown in Fig 3) without
reducing intensity of other compounds being
screened with the same program.

Differentiation of EPH and PSE EPH and PSE are
eluted at 2.2 min (M/z=166.123). The
determination of EPH and PSE using a standard C18
RP column requires precolumn derivatization. The
derivatization of EPH and PSE was adapted from a
report by Herraez-Hernandez et al for RP-LC
separation for UV detection.[2]
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Fig. 3 Spectra of skimmer CID of METH (A) and
PHEH (B)

Differentiation of Isomeric Compounds and Differentiation of Enantiomeric Compounds
with High Resolution LC-MS

The derivatization reaction utilizes N-(9-
flurenylmethoxycarbonyl)-L-Proline (FMOC-L-Pro)
and dicyclohexylcarbodiimide (DCC) (shown in Fig
2).

The derivatizing solution is prepared and the
reaction is <carried out using the following
procedure.

Reagent A FMOC-L-Pro 6.4 mg/mL in CH,CI,
Reagent B DCC 41.2 mg/mL in CH,CI,

Mix 500 uL of A with 500 uL of B allow the reaction
to stand for 5 min.

1. 500 uL of urine sample was conditioned with 150
uL 200mM KOH.

2. The mixture is extracted with 200 uL CH,CL..

3. 150 uL of CH.,Cl, layer is mixed with 300 uL

mixture of reagent A and B. Allow the mixture to
stand for 5 min.

4. The mixture is dried under nitrogen.
5. The mixture is reconstituted with 100 uL of ACN.

6. The ACN solution of the resulting product is
centrifuged to remove precipitate prior to 1 ulL
injection for LC-MS run.

As shown in Fig 4, compared to the EPH and PSE
before reaction (RT = 2.2 min), the resulting
products of FMOC-L-Pro-EPH and FMOC-L-Pro-PSE
are eluted at 17.1 min and 17.5, respectively. The
chromatogram showed a base line resolution of the
two peaks. As the reaction is simple and the yield is
sufficient for detecting the two compounds at the
therapeutic and physiological levels.

In spike experiments, the compounds can be
detected at 1 ug/mL which is well below the
therapeutic levels.
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Fig. 4 Chromatograms of Pro-L-EPH (A), Pro-L-PSE (B)

Conclusion

Examples of successful concerted detection of
structural isomers and enantiomers in a multi-
target sceening set-up have been shown. The
structural isomers were differentiated using gentle
skimmer CID experiment. The enantiomers were
differentiated by using precolumn derivatization
using chiral derivatizing agent. The precedures are
able to detect these targets well below the
therapeutic and physiological concentration.
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