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Fragmentation Pathway Comparison
of 5.6,7,4'-Tetrahydroxy-Flavone and 5,6,7,4 -Tetramethoxy-Flavone
by High Resolution Electrospray Ionization Tandem Mass Spectroscopy
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(Shanghai Jiao Tong University , Shanghai 200240, China)

Abstract; 5,6,7,4'-Tetrahydroxy-flavone and 5,6,7,4 -tetramethoxy-flavone were sub-
jected to high resolution electrospray ionization tandem mass spectrometry ( HR-ESI-
MS/MS) in positive ion mode to obtain their protonated molecules and subsequent prod-
uct ions, which were further analyzed to give proposed fragmentation pathways for the

two flavones of polyhydroxy and polymethoxy substitution according to the high resolu-
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tion mass to charge of product ions. The results show that the two compounds give sta-
ble pseudo-molecular ions (protonated molecules) in positive ion mode. Product ions for
5,6, 7, 4'-tetrahydroxy-flavone are mainly produced by Retro Diels-Alder (RDA)
reaction from its protonated molecule [M-+H " and subsequent neutral loss of H, O and
(or) CO, while direct neutral loss of H,O and (or) CO from [M+ H]" give product
ions with low relative abundance. Product ions for 5,6,7,4'-tetramethoxy-flavone are
obtained both by direct RDA cleavage from protonated molecule [ M+ H]" and neutral
loss of C,H; and CH, with subsequent RDA cleavage. More product ions for 5,6,7,4'-
tetramethoxy-flavone are produced by loss of CH,, C,H;, CO and H,O, even CHs,.
HR-ESI-MS/MS comparison of the two flavones shows very different MS fragmentation
pathways, which leads to more special ion peaks for polymethoxy substitution than for
polyhydroxy substitution.

Key words: 5,6,7,4 -tetrahydroxy-flavone; 5,6,7,4'-tetramethoxy-flavone; high reso-

lution electrospray ionization tandem mass spectrometry (HRESI-MS/MS) ; fragmenta-
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Fig.3 High resolution mass spectrometry of 5,6,7,4 -tetrahydroxy-flavone (a) and

5,6,7,4'-tetramethoxy-flavone (b) in ESI positive ion mode
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Table 1 Mass fragment ions of 5,6,7,4 -tetrahydroxy-flavone in ESI positive ion mode
TCHE UL PG AE m/ = SLME m/ = JoT 3 1% 2% /mDa W B ok IR AR/ %
Cis HyOs 269. 0450 269. 0444 —0.6 [M+H]"—H:0 12.61
CitHi1 05 259. 0606 259. 0611 +0.5 [M-+H]"—CO 1.73
CiiHy Oy 241. 0501 241. 0498 —0.3 [M+H]"—H,0—CO 5.85
Ci3 H7 04 227.0344 227.0339 —0.5 [M+H]"—CH;0, 3.78
Ci3Hy Oy 213.0552 213. 0555 +0.3 [M-+H]"—H,0—2CO 2.57
Ci3sH7 0, 195. 0446 195. 0446 0 [M+H]"—2H,0—2CO 1. 50
C7H;505 169. 0137 169. 0139 +0.2 [M+H]" —CsHsO 16. 20
Ci1HyO 157. 0653 157. 0655 +0.2 [M+H]"—H,0—3CO 2.38
C7H;3 0y 151. 0031 151. 0037 +0.6 [M+H]" —CsHs O—H,0 3.18
CeH; 04 123..0082 123. 0076 —0.6 [M+H]" —CsHsO—H,O—CO 36. 80
C;H5 0, 121. 0290 121. 0291 +0.1 [M+H]" —CsHs 0y 7.23
CsH,0 119. 0497 119. 0492 —0.5 [M+H]"—C;H,05 22.59
Cs H; 0, 95. 0133 95. 0132 —0.1 [M+H]" —CsHsO— H,0O—2CO 3.95
C;Hy 91. 0548 91. 0543 —0.5 [M+H]"—C;H,;05 —CO 3. 00
®2 ESIEEFHKXT,5,6,7 4 -IHREEEMNREERETF
Table 2 Mass fragment ions of 5,6,7,4 -tetramethoxy-flavone in ESI positive ion mode
JC R A, PG AE m/ = JWAE m/ = JB it 1R 25 /mDa W B F o I LRSI i Y
CisHi506 327.0869 327.0874 +0.5 [M+H]" —CH, 11. 22
CioHi705 325.1075 325.1055 —2.0 [M+H]"—H,0 14. 49
Ci7Hi3 06 313.0712 313.0712 0 [M+H]"—C:H;s 46. 31
Ci7Hi11 06 311. 0556 311. 0587 +3.1 [M+H]"—2CH, 35. 37
CisHi305 309. 0763 309. 0770 +0.7 [M+H]"—CH,—H,0 24.62
Cy17Hy505 299. 0919 299. 0923 +0.4 [M+H]"—CH,—CO 33. 44
CisHi505 285.0763 285. 0764 +0.1 [M+H]"—C,Hs—CO 77.58
Ci6 Hy2, 05 284. 0685 284.0706 +2.1 [M-+H]"—CH,—CO— « CH; 26.47
Ci7H1, Oy 282.0892 282. 0884 —0.8 [M+H]"—CO—H,0— + CH; 22.94
Ci7Hy504 281.0814 281. 0820 +0.6 [M-+H]"—2+ OCH; 38.51
Cy5Hi005 270.0528 270.0572 +4.4 [M+H]"—CyHs— + CH;—CO 8. 96
Cis Hi1 Oy 267.0657 267. 0680 +2.3 [M+H]"—C,Hs—CO—H,0 19.58
Ci6 Hi0 Oy 266.0579 266. 0592 +1.3 [M+H]"—CH,— « CH; —H,O—CO 9.85
Ci5 Hi2 0Oy 256.0736 256. 0747 +1.1 [M+H]"—CH,—CO— + CH; —CO 21.70
CisHi504 253. 0865 253. 0860 —0.5 [M-+H]"—2+ OCH;—CO 11. 11
Ci5 Hi1 05 239.0708 239.0731 +2.3 [M+H]"—2+CH;—CO—H,0O—CO 30. 62
CioH1 O5 211. 0606 211. 0630 +2.4 [M+H]" —CyHsO 4.51
CoH7 05 195. 0293 195. 0314 —2.1 [M+H]"—CH,; —CyHgO 5.76
CsHs5 05 181. 0137 181. 0134 -+0.3 [M+H]"—2+ CH; —CoHgO 31. 48
CsH; 05 178. 9980 178.9992 +1.2 [M-+H]"—C; H;50 14. 07
C7Hs 0y 153. 0188 153. 0193 +0.5 [M+H]"—2+ CH;—CoHsO—CO 100
Cs Hg O3 150. 0317 150. 0331 +1.4 [M+H]"—CyH;0, —Cy Hg O 14. 19
CsH7 0, 135. 0446 135. 0450 +0.4 [M-+H]"— +« OCH; —C;oHyO; 22.29
CyHyO 133. 0653 133. 0661 +0.8 [M+H]" —Ci H;O5 36. 42
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