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Real-time Measurements of the Drug Precursor Chemicals with

Proton Transfer Reaction Mass Spectrometry
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Abstract : Rapid detection of drug precursor chemicals is very important in the control of the lawless synthe-
sis and bargaining for drug. In this paper, our homemade Proton Transfer Reaction Mass Spectrometry (PTR-
MS) was introduced and applied to the detection of drug precursor chemicals. Their mass spectra, such as 2-bu-
tanone and ethyl ether, were given. The single protonated ion spectrum was obtained for them. The proton af-
finities of the drug precursor chemicals listed in the article has proved that most chemicals can be measured with
PTR-MS. The measurement result from PTR-MS is {it to the concentration of standard gas of toluene. The lim-
it of detections (LODs) for the drug precursor chemicals was analyzed through the background signals, which
were determined with the catalytic converter. Toluene can be detected at a concentration of 5.0X1072( £50% )
nmol/L for the vapor. PTR-MS can be applied to scan the suspected drug precursor chemicals rapidly and to
identify them exactly by changing the reduced field across the drift tube.

Key words: Proton Transfer Reaction Mass Spectrometry(PTR-MS); drug precursor chemicals; real time;
chemical ionization
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Fig.1 Schematic representation of the PTR-MS apparatus
(a) HC, hollow cathode; (b) SD, source drift region;
(c) IC, Intermediate chamber; (d)EM, Electron multiplier.
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Fig.2 Schematic representation of the catalytic converter
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Fig.3 The spectrum of 2-butanone
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Fig.4 The spectrum of ethyl ether
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Fig.5 The spectrum of toluene
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Tab.1 Proton affinities of some drug precursor
chemicals and their LOD of PTR-MS

Eﬁ%g{.&& At PA/ ERE(EE/ LOD(YN=2)

SFE  (k-mol™!) (comws's™!) /(od-L"1)
132 0 134 842.6 4.6 0.10
3 ,%—%z—gﬁ_%%a 178 >691.0 3.2 0.09
AR 150 >691.0 5.8 0.12
REER 162 >853.6 5.2 0.11
N%%%%ﬁ 179 >691.0 2.6 0.10
SEEEEPRHD 137 901.5 2.4 0.08
FHR 268 >691.0 1.5 0.06
ek 581 >691.0 — —
FAF R 325 >691.0 — —_
BREE 165 >691.0 2.2 0.07
KB 136 838.2 3.6 0.09
BEER AT 1% 99 827.6 5.6 0.11
— e, 118/120/ B N
=P R 122/124 <691.0

289 74 828.4 6.0 0.12
IRz 85 954.0 4.5 0.10
Fxd 92 784.0 1.2 0.05

(5] 2 58 812.0 56.0 0.36
TED 72 827.3 16.7 0.20
BHERRA 158 <691.0 — —
H#® 98 699.4 24.0 0.24

FN: 36/38 556.9 — -

(DNIST Standard Reference Database Number 69, June 2005 Release. @
Calculated in gaussion 03 procedure package using the density functional theory
(DFT) - based method at the BALYP/6 — 31+ G(d) level.
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