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Abstract--Electron Impact Mass Spectrometry provides a means of differentiating 5,6-dihydroxy-7,8- 
dimethoxyitavones from 5,8-dihydroxy-6,7-dimethoxyflavones. The relative abundances of [M] +, [ M -  H] +, [M 
- M e ]  + and [M - H 2 0 ]  + ions vary according to the A-ring substitution pattern. The Wessely-Moser isomers were 
used for comparative purposes; this acidic treatment yielded novel demethylation products. 

Several naturally occurring 5,6-dihydroxy-7,8-di- 
methoxytiavones [1-4] and 5,8-dihydroxy-6,7- 
dimethoxyflavones [5-7] have been isolated and charac- 
terized in the last few years. The complete characterization 
of these compounds is difficult by the classical UV and 
NMR techniques [8]. Electron impact mass spectrometry 
offers an accurate and sensitive technique for the dif- 
ferentiation of  isomeric 6- or 8-methoxylated flavonoids 
with three substituents in the ring A [9, 10]. We now 
demonstrate that definitive structural information can be 
gained from the EIMS of 5,6-dihydroxy-7,8-dimethoxy- 
and 5,8-dihydroxy-6,7-dimethoxyflavonoids; this is par- 
ticularly useful when only minute amounts of compounds 
are available for analysis. 

The presence or absence of the [ M - H 2 0 ]  + peak is 
useful for distinguishing between these two isomers, this 
ion being absent in the spectra of 6-hydroxy-8-methoxy 
isomers and present (7% relative abundance) in 6- 
methoxy-g-hydroxy compounds (Table 1). However, it is 
not possible to differentiate on the basis of the intensity of 
the [ M - M e ]  + ion relative to that of the [M] + peak, 
since the [ M -  Me] + ion constitutes the base peak in 
these spectra, except for isothymusin (6). However, the 
[M] + ion is of  lower intensity in the 6-hydroxy-8- 
methoxy isomers than with the 6-methoxy-8-hydroxy 
isomers. The [M - HI + ion is also lower in the 6-hydroxy- 
8-methoxyflavones than in the isomeric 6-methoxy-8- 
hydroxyttavones. These results are in accordance with the 
more ready loss of Me and H from the 8-position than 
from the 6-position in 5-hydroxyflavones. This is because 
of the greater stability of p-quinonoid over o-quinonoid 
forms. The [M - H 2 0  - Me] + (M - 33) ion is found as a 
very characteristic intense peak in these spectra, this ion 
being of lower intensity in 6-hydroxy-8-methoxyitavones 
than in 6-methoxy-8-hydroxyflavones (Table 1). It has 
been said that the [M - MeCO] + ion is relatively intense 
in 6- and 8-methoxyflavonoids [11, 12], but in these 
substances this peak appears with low relative abundance 
in both types of isomer. The retro-Diels-Alder fragmen- 

tation [11, 13] yields [A, - Me] + and [A: - MeCO] + 
peaks as the most significant and abundant fragments in 
the low-mass range. 

In the structural analysis of these compounds, the 
isomeric flavones were obtained by acidic treatment and 
the Wessely-Moser rearrangement [14] is quite useful for 
such purposes [21. This acidic treatment produces de- 
methylated products when the flavones thymusin (1), 
leucanthogenin (7) and thymonin (4) were treated. The 
EIMS of the demethylated flavones afforded [M] + and 
RDA fragments that characterize their structures. The 
[M] + ions were the base peaks in all spectra and 
important [ M - H ]  + (30%) and [ M - H 2 0 ]  + (30%) 
peaks were also found. The relative abundance of  the 
fragments from these spectra are quite different of those 
observed in the spectrum of 5,7,8,3',4'-pentahydroxy-6- 
methoxyflavone [15] ([M - MeCO] +, 73 %), which con- 
firms the location of the methoxyl groups at C-7 in the 
demethylated compounds. 

EXPERIMENTAL 

Flavones. The flavones thymusin (1), thymonin (4) and pebrel- 
lin (2) were isolated from Thymus membranaceus [2], T. vuloaris 
and T. piperella [3] respectively, 5,6-Dihydroxy-7,8,3',4'- 
tetramethoxyttavone was kindly supplied by Dr. B. Voirin 
isolated from Mentha piperita [4], and the flavone leucantho- 
genin (7) was obtained by enzymic hydrolysis from its 8-glucoside 
isolated from Sideritis leucantha [7]. Isothymusin (6), iso- 
leucanthogenin (3), isothymonin (8) and the demethylated llavo- 
nes (9-11) were obtained by acidic treatment of the naturally 
occurring flavones as described previously [2]. 

Mass spectra. These were recorded by direct inlet of the 
underivatized compounds (probe temp. 280-300 °, ion source 
temp. 240 °, 70 eV). 
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