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In connection with our intensive biochemical investigation of the genus Parthenium,’ 
we wish to report the isolation and structure determination of quercetagetin 3,3’-dimethyl 
ether, a new flavonol, from Purthenium tomentosum L. The NMR spectrum of the trimethyl- 
silyl ether of the flavonol indicated that the new compound was a dimethyl ether of quercet- 
agetin: singlets for 2 methoxyl groups at 3.95 and 3.91; aromatic proton signals at 7.75 
(J = 2-5 Hz) and 7.69 (J = 9 Hz, 2.5 Hz) for H-2’ and H-6’; a doublet at 69 (J= 9 Hz) for 
H-5’ and a one proton singlet at 6.62 for H-8, demethylation with pyridinium hydrobromide 
gave quercetagetin, thus confirming the oxygenation pattern. In benzene-dG2 the methoxyl 
signal at 3.95 shifted upfield to 3.30 (+0.65 ppm), indicating that the methoxyl group was 
either at the 3’,4’ or 7 position; however, the presence of a free 4’ hydroxyl group was evi- 
dent from the purple to yellow color test in UV alone and with NHJ. Since the flavonol is 
deep purple when viewed as a chromatographic spot in the UV, the position 3 must be 
substituted by one of the two methoxyl groups; thus the NMR signal at 3.91 can be assigned 
to this group and, as expected, this signal did not show any significant shift in benzene-d,. 
The presence of four hydroxyl groups in the new natural product prior to trimethylsilylation 
was evidenced by four distinct trimethylsilyl ether signals which were observed when the 
spectrum was recorded in benzene-d,; one signal exhibited a negative shift of -0.19 ppm 
as expected for a 5-OTMS group.2 

The presence of substituted oxygen functions at the 3 and 3’ positions and hydroxyl 
groups at positions 4’,5,6 and 7 was verified by UV spectral analysis:3 (1) In presence of 
NaOMe and NaOAc band I exhibited a bathochromic shift of 45 nm with an increase in 
intensity typical for 4’-hydroxyl group; slow decomposition occurred with both of these 
reagents as expected for 5,6,7-hydroxylation pattern. (2) A free hydroxyl group at C, 
was indicated by a band II bathochromic shift of 8 nm in the presence of NaOAc. (3) With 
added AK!&-HCI, a band I bathochromic shift of 26 nm confirmed the presence of a 
(j-oxygen substituent.4 (4) Substitution of the oxygen function at 3’ was confirmed by the 
absence of band I shift with H3B03-NaOAc. 

The MS of the natural product supports the proposed structure: parent peak at 346 m/e 
and a comparable peak at 345 for the expected loss of a proton from the 6-hydroxyl group.5 

Thus, the new flavonol is quercetagetin 3,3’-dimethyl ether (I). 
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EXPERIMENTAL 

Two-dimensional chromatographs on Whatman 3MM paper were developed first in TBA (t-BuOH- 
HOAc-H20, 3 : 1 : 1) and then in 15% HOAc. The NMR spectra were recorded in CCI, and benzene-d, 
using tetramethylsilane as an internal standard; UV spectra were recorded using standard procedures.3 

Air-dried and ground leaf material of Parthenium tomentosum L. (collected 31 miles N. of Oaxaca, 
Oaxaca, Mexico; Rodriguez and Whii No. 48*) was extracted with 85 % aq. MeOH and the extract was 
filtered and concentrated. The aqueous solution which remained was extracted repeatedly with EtOAc, 
and these extracts were combined and evaporated to dryness. The reddish syrup (700 mg) was chromato- 
graphed over polyamide (30 g packed in CHCI,); the column was eluted with CHCl,-MeCOEt-MeOH 
(5 : 1 : 2). The first few fractions contained mostly phenolic acids and the final fractions yielded a mixture of 
flavonoids which are currently under investigation.?The middle fractions afforded 12 mg of the new flavonol 
quercetagetin 3,3’-dimethyl ether; the material crystallized from benzene-acetone, m.p. (uncorrected) 
214-215”: Rr (TBA) 61; (HOAc) 19; UV Arnai (MeOH): 255sh, 276 348 nm; Amax (NaOMe): 260, 393 nm 
(slow dec.);-A;,,, (&Cl,):-276, 295sh, 345, 434 nm; h,.. (AlCl,-HCl): 263, 290, 374 nm; I,,, (NaOAc): 
263, 365 nm (slow dec.); &,, (NaOAc-H3B03): 27Osh, 285, 352 nm. MS measurement showed a parent 
peak at 346 (C17H1408 required 346), a large fragment at 345 (60% intensity of parent ion) and a small 
fragment at 403 (15 % intensity of parent peak) for the loss of the C-3(CH&O) gro~p.~ 
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Plant. Diospyros montana Roxb. Uses. Medicinal. 1*2 Previous work. Bark.3 On sister 
species.3-5 
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