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Abstract-A new hrghly oxygenated flavone methyl ether has been isolated from Brlckelha veronrcaefolza and B 
chlorolepzs It has been identified as S&i’-dthydroxy-6,7,2’,3’,4’-pentamethoxyllavone and given the name brtckellm 

INTRODUCI’ION 

A few years ago m the course of our bmchemtcal 
systematic mvesttgatton of the genus Brrckelha [l-7], we 
isolated from B ueronzcaefoha (HBK) Gray (tnbe 
Eupatoneae) [3] a few mrlhgrams of a new highly 
oxygenated &one, which we named brlckellm (1) 
Subsequently, we also found the same compound as a 
trace component of B chloroleps (Woot et Standl) 
Shmners [4] We referred to the compound as an 
‘umdentlfied l&one’ m the Expernnental of both papers 

F,’ 
4 5 Despite collecting considerable UV, mass spectral, 
H NMR and 13C NMR data for this new natural product 

over several years, including mass spectra of the permethyl 
(PM) and perdeuteromethyl (PDM) denvatives and 
NMR m different solvents, derlvatlzed and underivatlzed, 
we were not satisfied that our unpublished structure 
assignment as 1 was unambiguous We have now used 
nuclear Overhauser enhancement (NOE) difference 
spectroscopy to confirm bnckelhn to be 5,6’-dlhydroxy- 
6,7,2’,3’,4’-pentamethoxyflavone 

In the discussion below we present the relevant data 
which led to the tentative structure assignment of bnckel- 
lm as 1 m Table 1, where the confirming NOE results are 
tabulated Other data for bnckellm are gwen m the 
Experimental One of the difficult aspects of the spectro- 
scoplc analysis of brlckellm concerned the slmpliclty of 
the ‘H NMR spectrum as the tnmethylsllyl (TM&) ether, 
singlets were observed for three isolated skeletal protons 
and five methoxyl groups, m benzene-d, the undenvated 
compound gave two addmonal singlets for two hydroxyl 
protons The lack of coupling between any protons 
frustrated the structure assignment The followmg dlscus- 
sion summarizes our structure assignment of 1 for 
brlckellm 
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RESULTS AND DISCUSSION 

Brlckelhn was separated from artemetm, eupatm and 
other pigments as described m the Experrmental and on 
recrystalhzation from methanol yielded yellow crystals, 
mp 197” The mass spectrum of brlckelhn established a 
flavonold with five methoxyl and two hydroxyl groups 
([Ml’ at m/z 404 corresponding to Cz0Hz009) Since the 
‘H NMR of 1 (TM& ether m CClJ exhibited three one- 
proton singlets at 6 6 3,6 45 and 6 9, accounting for one 
isolated skeletal proton m each rmg, brlckelhn must be a 
tlavone with three oxygen functions m the A-rmg and four 
m the B-ring In accord with the mass spectral data, 
‘H NMR signals for five methoxyl groups were observed 
between S 3 7 and 4 0 m CCL, m benzene-de these signals 
were more clearly observable at 6 3 2,3 35,3 45,3 72 and 
3 95 That the A-ring contamed a 5-hydroxyl was evident 
from the purple colour when 1 was viewed on paper m UV 
light, also m benzene-d, the signal for the hydrogen- 
bonded 5-hydroxyl proton appeared at 6 13 05 Since the 
purple colour changed to yellow-brown when 1 was 
viewed m UV m the presence of NHS, the second hydroxyl 
must be m the B-ring, therefore, the A-ring must contain 
two methoxyl groups The ‘H NMR signal at S 6 45 for 
the TM% ether of 1 IS typical for H-8, therefore, the two 
A-ring methoxyl groups must be at C-6 and C-7 In 
support of this assignment, an [M - 151’ ion at 389 
(85 %) m the mass spectrum of 1 supported a 6-methoxyl 
group [9,11] and an [A, - 431 ion at m/z 153 was also 
consistent with an A-ring containing two methoxyls and 
one hydroxyl group The absence of a band III m the UV 
spectrum of 1 m sodium methoxlde indicated the presence 
of a 7-methoxyl group 

The remammg problem concerned the assigmng of 
three methoxyls and one hydroxyl to five available 
positions m the B-ring In the mass spectrum of 1, a B1- 
fragment at m/z 208 was consistent with a B-rmg with 
three methoxyls and one hydroxyl moiety and supported 
the data presented above Of significance was the appear- 
anceoflonsat [M- 17]+ (m/z 387,30%)and [M -31]+ 
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