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Fig. 2 Positive ion mass spectra of 6 by different ion-
ization methods
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Fig. 3 PSD and MS" positive ion spectra of 6 ;
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Fig. 4 Negative ion mass spectra of 6 by different ionization methods [(a)-(e)] and CI-MS’ spectra at the molecular

ion of 6 (f)
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Table 1 Observed molecular ions of the organic pigments

Pigment Ion LDI DIOS MALDI EI CI
1 pos. [IM+H]" [IM+H]" ND M IM+H]"
(PY191:1) neg. M-H]~ M-H]~ ND [M-H]~ ND
2 pos. NDV M* ND M* M+H]"
(PY93) neg. M-H]" M-H]~ M-H]" ND M~
3 pos. ND ND ND M [IM+H]"
(PY139) neg. M M M~ M M~
4 pos. M+H]" [M+H]" [M+H]" M" M+H]"
(PY110) neg. M-H]~ M-H]~ M-H]" ND M
5 pos. M" +[M+H]" ND ND M M+H]"
(POT1) neg. M-H]~ M-H]~ M-H]" M +[M-H]" M
6 pos. M+ [M+H]" M" +[M+H]" M" +[M+H]" M* M+H]"
(PV23) neg. M M +[M+H] ND M M
7 pos. M™ +[M+H]" M™ +[M+H]" M™ +[M+H]" M* [M+H]"
(PB60) neg. M +[M-H]~ M +[M-H]" M +[M-H]" M~ M
8 pos. M* M* M* RO? RO
(PG7) neg. M M M RO RO

1) ND : no molecular ion was detected. 2) RO : the molecular ion could not be measured, because its m/z value was over the mass
range of ion-trap mass spectrometer.
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Fig. 5 Positive EI- and CI-MS" spectra of the impurity of 6 at m/z 662 and 663
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Several kinds of commercially available insoluble organic pigments were analyzed by laser
desorption/ionization (LDI), LDI on silicon (DIOS), matrix-assisted LDI (MALDI) time-of-flight
mass spectrometry, and EI and CI ion-trap MS with a direct sample probe. The results showed
that the pigment molecules were detected as cation radicals and a mixture of cation radicals and
protonated molecules by LDI, DIOS, and MALDI in a positive mode. The molecular ions
obtained from EI and CI were cation radicals and protonated molecules in the positive ion
mode, respectively. In a negative mode, anion radicals and deprotonated molecules were gen-
erated by LDI, DIOS, and MALDI, while anion radicals were mainly detected by EI and CI. In
particular, negative LDI and CI showed simpler mass spectra with fewer fragment ions. EI- and
CI- MS" were shown to be convenient and effective methods to determine the structures of

organic pigments with low molecular weight.

Keywords : organic pigments ; LDI (laser desorption/ionization); MALDI (matrix-assisted laser
desorption/ionization); EI (electron ionization); MS".



