H45% 1 it % 2 4k Vol.45 No. 1
202441 H Journal of Chinese Mass Spectrometry Society Jan. 2024

Fig & iR A R AE N E HE ] ge
SANF RN EERHRTRERER

RS EIT L E ORJRITE
(R IR R A2 e, KiE 300071)

FEE R R L)IZ N AR L S W 0 R 3 e e (A AR AR R B ) T Ak OB ML ER S . 0RO B
R i 0 2 R 8 A A B T TR L 5 B I R] S B R R AE . A I R BT RO 2R T Y
Jr S 5 TR A 5 T AR B A B OE S L 45 A AR AR BTIS AT DARE I L AF S . AR ST A A T 5 A B S
(ESE-MS)WE 7 — Z 5 B 1 B3 5 1Y B A 23 o 78 HE BR G508 2000 52 h 19 w5 32 7 4 ) 38 5k 4 ik 1F B ¥
5. #— L nSese R W], 32 o0 B 40 8 o TRURIE 3% B v i Y 3 ) 32 ), 7 B35 0 R s D8R, BT AR
o R HE VR P B A B OE S R R X LR AR R BT R S B A A BT R T T A R 3 M e AL DT
R SN ATL BRI 5 . AR AR SR W 26 A R BT AT g 0 R e (] R A AR AE S 0 T M R A A A
SR 0 HR B 02 R G0 BT 0 L X B 1 5 L DR S %o Ak 2 S I AL A R

S « LB 5E H S RS (ESI-MS) 5 ik 0F 25 F 5 U5 N 2L i

hES%ES:0657.63 XHKFRERD A X EHS:1004-2997(2024)01-0111-12

doi:10. 7538/zpxb. 2023, 0131

Potential Misinterpretation of Reaction Intermediates Due to

In-Source Fragmentation and Rearrangement in Mass Spectrometry

ZHAO Ling-ling. LIANG Chi-yu, WANG Jic. ZHANG Xin-xing
(College of Chemistry, Nankai University, Tianjin 300071, China)

Abstract: Mass spectrometry has become an invaluable tool for real-time reaction moni-
toring and capturing highly reactive intermediates, significantly contributing to the
understanding of various chemical reactions mechanisms. Recent studies involving the
capture of elusive carbocations from different reactions within water microdroplets have
drawn considerable attention. Inspired by George Olah’s pioneering works on carboca-
tions and superacid chemistry, they attributed the stabilization of transient carbocations
to the acidic environment spontaneously formed on the surface of microdroplets, as per
microdroplets’ intriguing feature. In this work, the electrospray ionization mass spec-
trometry (ESI-MS) was used to determine a variety of carbocation precursor molecules
mentioned. It’s important to note that commercial ESI sources are typically unaffected

by microdroplet effects due to the short lifespan of the droplets, resulting from an
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extremely short flight distance and immediate evaporation facilitated by the drying gas.
Surprisingly, even in the absence of the ultra-acidic environment considered necessary
for the stabilization of carbocations, the carbocation signals are able to be detected under
specific analytical conditions. By studying the mass spectra of the same analytes when
changing the inlet capillary temperature and switching tube lens voltage, it was revealed
that the precursor species might undergo in-source fragmentation due to the combined
effects of the inlet capillary’s high temperature and the high tube lens voltage. Tube
lenses, designed to improve the ion transport efficiency, were located at the entrance
from the first to the second pumping stage, where the remaining pressure could be
around 133 Pa. The voltage was applied here right after the ions flow out of the inlet
capillary. Therefore, the temperature and tube lens voltage might interact with each
other, and together with the remaining pressure in this rough vacuum region, the ions
could potentially collide with gaseous molecules, leading to the production of carboca-
tion fragments. These fragments, which were in consistent with those generated from
collision-induced disassociation (CID) of the precursor species, could possibly be misin-
terpreted as intermediates of some certain reactions, thereby misleading our understand-
ing of the reaction mechanism. Through the detailed investigation of instrument parame-
ters, and a closer look at the structure of the atmospheric pressure interface was
achieved, this work highlights the importance of carefully considering various instru-
ment parameters when mass spectrometry is used for reaction monitoring and intermedi-
ate capture studies, to ensure the accuracy of the results, and avoid such pitfalls.
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Mass spectra of 2-aminonorbornane hydrochloride (a-¢) and MS/MS spectrum of m/z 112 cations (d)
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