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Abstract; In the prescreening stage of full analysis for pesticide, direct analysis methods
(GC-MS, LC-MS, LC-NMR etc.) and synthetic verification method were often com-
bined to obtain better qualitative results. Three main impurities in pyraclostrobin tech-
nical concentrate (TC) were isolated and analyzed using liquid chromatography-mass
spectrometry (UPLC-MS) and higher energy collision induced disassociation (HCD).
The liquid chromatograms were determined on UPLC equipped with C18 reversed phase
column. The corresponding mass data was collected in positive ion mode of ESI on a
high-resolution accurate-mass Orbitrap. The HCD MS/MS spectra of pyroclostrobin

and impurity B and C showed that both the even-electron fragment cations and the
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odd-electron cations were observed. The structures of three impurities were estimated
from the MS spectra, MS/MS spectra and the synthetic route. The structure of impurity
A was estimated by comparing its MS/MS spectra with pyraclostrobin, it may be gener-
ated from the nitro-derivative in the hydrogenation step. In the MS/MS data of impurity
B, m/z 63.000 1 was observed and attributed to fragment of CICH,CH, ~ , thus impurity
B may be generated by the reaction of hydroxylamine intermediate with the solvent
dichloroethane. Impurity C may be due to the excess amount of Br, in the bromination
process, it was difficult to determine position of extra Br atom. From the perspective of
systhesis process there were two possibilities; 1) Br atom was attached to the benzyl
group; 2) Br atom was attached to the pyrazole ring. For impurity C, m/z 194. 080 8
was observed instead of m/z 271. 991 7, which indicated that the Br atom was more like-
ly to be attached to the pyrazole ring part. In order to confirm the above results, stand-
ards of impurity A, B and C were synthesized and analyzed using LC-MS. The results
showed that the retention time, mass data of the standards were in accordance with the
impurities in TC. It could be concluded that the main impurities of pyraclostrobin came
from the side-reaction of the intermediates, and all of them showed good response in the
ESI mass spectra. This study would benefit not only the preparation and quality con-
trol, but also the registration of pyraclostrobin.

Key words: pyraclostrobin; impurity analysis; liquid chromatography-mass spectrome-

try (LC-MS); high energy collision induced dissociation technique (HCD)
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Fig.1 Chemical structure of pyraclostrobin
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Table 2 Comparison of the retention time,

mass data between the impurity in technical concentrate and the impurity standard
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