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Abstract: Electrospray ionization time-of-flight mass spectrometry (ESI-TOF MS) is
one of the important tools for structure identification of molecules in drug research and
development, in particular, the accuracy mass measured by high-resolution mass spec-
trometer can provide the information regard to elemental composition for the test com-
pound. In recent years, with the rapid development of pharmaceutical industry, the
demand for high-resolution mass spectrometer is increasing in the field of pharmaceutical
research and development. The self-developed high-resolution time-of-flight mass spec-
trometer API-TOF MS 10000 has been designed in Guangzhou on 2011. The mass reso-
lution of 10 000 can be achieved and the instrument detection limit is less than 2. 5 ug/L
(reserpine) , mass ranges cover 30-5 000 Da. In order to verify the performance of this
equipment for structure identification and the determining accurate mass of drug mole-
cules, 291 natural products and synthesis products were analyzed on API-TOF MS
10000. Sodium trifluoroacetate was used as internal standard substance to calibrate the
instrument, and the relative mass error was obtained by comparing the measured and
theoretical mass. The molecular weights of 248 compounds determined by the machine
are accord with their identified results, which have a large range of molecular weight
from 145 to 5 826 Da. And the 248 compounds cover most of the chemical structure of
natural products, such as flavonoids, alkaloids, lignins, phenylpropanoids, coumarins
and so on. Accurate mass measurements were performed to confirm 202 compounds’
formula. The results reveal that all the relative mass error is less than 5X107°%, 76.7%
of the relative mass error is less than 2. 5X 10 °. Other results (43 compounds) were
inconsistent with the expected structure indicating the original proposed structure was
wrong and the other spectra were also provided information to demonstrate the point. In
conclusion, the domestic time-of-flight mass spectrometer can accurately determine the
mass of drug molecules and isotope abundance ratio, and it has been demonstrated as a
powerful tool to provide the molecule and formula information for structure elucidation
of pharmaceutical molecules.

Key words: time-of-flight mass spectrometry ( TOF MS); high-resolution mass spec-

trometer; pharmaceutical analysis; structure identification
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Table 1 Determination results of flavonoids 1JB1702 and HH-4 by high resolution mass spectrometry
%' sy F oy TR T PRE Ay 57 4 44/ Da 200 Y A 5 ik %K/ Da AXFRZE/ X 107°
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Fig.3 Mass spectrums of flavonoids 1JB-1702 (a) and HH-4 (b)
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Fig. 4 Mass spectrums of flavonoids HBJ-21 in positive (a) and negative (b) ion detection modes
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Table 2 Determination results of alkaloids by high resolution mass spectrometry

FE b G5 43 F Oy F BT ISHERS R A/ Da SCIUHERS BTELE/ Da MIXT R 22/ X 1076
LY-1 Cis Hi7NOy [M+H]" 288.1230 288.1231 0. 35
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Fig.5 High resolution mass spectrums of alkaloids L-6 (a) and L-7 (b)
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Table 3 Determination results of lignins sjj-w76 and sjj-w96 by high resolution mass spectrometry

i Z e G E T T YE T 5 b $0/ Da SCUNVET B/ Da AR/ X106
sjj-w76 Ci7His O [M—H] 365. 0878 365. 0883 1.37
sjj-w96 Cs2 Hsg Oz [M+Na]* 765.1849 765.1847 0.26
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Fig.7 High resolution mass spectrums of lignins sjj-w76 (a) and sjj-w96 (b)
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Fig. 9 QSTAR Elite high resolution mass spectrums

of afatinib dimaleate (a) and linagliptin impurity (b)
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