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Concise Mass Spectrometry for Experiments of Organic Chemistry
Mihoyo Funtake

Osaka University of Pharmaceutical Sciences, 4-20-1 Nasahara, Takatsuki, Osaka 569-1094, Japan

Mass spectrometry (MS) is a powerful and indispensable tool for identification and structural analysis of
organic compounds like NMR or X-ray crystal structure analysis. analysis. This guidebook of MS is described
for undergraduate students and beginners of organic experiments, in which the following items are covered. 1)

Overview of MS. 2) Construction of apparatus for MS. 3) Principles of ionization methods and mass analysers. 4)

Spectral interpretation.
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Table1. PA1 D< 2 27 b VIHIERER
Entry |Ionization Method Matrix * Sodjum ion RI ¢ (%) Observed mass * | Error
adduct (m/z) (ppm)
1 El (70eV) L0 ND'
2 (20eV) - ND
3 |a - ND
4 | LSIMS G - ND
5 NBA - ND
6 DEOA - ND
7 MB - ND
8 TEOA - ND
9 DTT/TG - ND
10 G + NaCl [M+Na]" 0.2
11 NBA + NaCl [M+Na]" 0.6
12 DEOA + NaCl [M+Na]" 0.7
13 MB + NaCl [M+Na]' 0.4
14 DTT/TG +NaCl| [M+Na]' 03
15 TEOA + NaCl [M+Na]" 20.1 953.4625% 0.4
16 | FAB G - ND
17 G + NaCl - ND
18 TEOA + NaCl [M+Na] 2.6
19 | ESI - ND
20 | MALDI-TOF THAP [M-+Na]" 25.2 953.5199%  60.6

* @, glycerol; NBA, m-nitrobenzyl alcohol; DEOA, diethanolamine; MB, dithiothreitol/dithioerythritol (3/1);
TEOQA, triethanolamine; DTT/TG, dithiothreitol/thioglycerol (1/1); THAP, 2',4',6'-trihydroxyacetophenone.
® M or [M+H]" was not detected.

<

d

©

RI; Intensity relative to the base peak ion (100%).
The mass was measured by HRMS.
The error can be calculated using the following equation:

Error (ppm)=10°x(observed mass - theoretical mass)/theoretical mass.

"ND; < 0.1%.

& PA1: C5H; N,O,PSI, [M+Na] ", Theoretical mass (m/z) = 953.4621.
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1) M. Fujitake et al., Tetrahedron, 61, 4689-4699. 2005.

2) Current Protocols in Nucleic Acid Chemistry, 10. 11. 1-10. 11. 16. 2006.
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Fig. 14. ITMS (JEOL Ltd. A&} & D ##e)
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Fig. 15. TOFMS (JEOL Ltd. B} & D #H)
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Fig. 16. FTICRMS (JEOL Ltd. ##} & D #H)
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Fig. 17. MS/MS
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Fig. 19. EI spectrum of ethyl-n-butyl ketone
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[A] [A+1] [A+2]
i [ FIE’ EITDEELS HFEL [EEDAL TFELE
H 'H 100 H 0.016 - -
C c 100 Bc 1.08 - -
N “N 100 PN 0.36 - -
0 0 100 1 0.04 o) 0.20
F YR 100 - - - -
Si *si 100 ?si 5.10 0si 3.40
P p 100 - - - -
S g 100 s 0.80 s 4.40
cl Cl 100 - - e 32.50
Br "Br 100 - — 1By 98.00
I 1 100 - - - -
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Fig. 20. EI spectrum of compound A containing one Cl atom
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Fig. 23. EI spectrum of compound D containing tow Br atoms (55 94 [5] ZEXETE SABRME X D)
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