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Abstract--The three new compounds, 5,6,7,8,3’,4’,5’-heptamethoxyflavanone. 2’,4’-dthydroxy-5,6,7,8,5’-penta- 
methoxyflavone and 7-hydroxy-5,6,8,5’-tetramethoxy-3’,4’-methylenedloxyflavone were isolated from the aerial parts 
of Agerafum tomentosum var bracteutum, together wtth five known flavones and one known flavanone The structures 
of the new compounds were eluctdated by spectral analysts 
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Phytochemtcal studies of the genus Ayerutum (tribe Eu- 
patorteae, Composttae), which IS placed m the Ptquerta 
group [l] have shown the presence of chromenes, trtter- 
penes and flavones [2, 31 Certain favonoids seem to be 
charactertstlc of the genus Ageratum [3,4.5]. These have 
been found m the Mexican spectes A houstomanum, A 
strtctum and A corymbosum In contmuatton of our 
systematic chemical study of these plants [6, 71, we now 
report on A tomentosum (Benth) Hemsel var. brac- 
teatum, from which we tsolated nme flavonotds Three of 
them are new natural products Their structures were 
established by spectroscoptc means 

RESbLTS AND DISCUSSION 

Extractton of the aerial parts of A. tomentosum var 
bracteatum afforded a mixture of nme flavonotds (l-9) 
which were separated by chromatographtc methods. SIX 
of them eupalesttn (1) [S], gardenm A methyl ether (6) 
[S], agecorynm C (7) [4], agecorynm A (5) [4], lmdero- 
flavone B (2) [9] and agehoustm A (8) [lo] have been 
isoiated previously in add&run. three ilew fbionords 

5,6,7,8,3’,4’,5’-heptamethoxytlavanone (4) 2’.4’-dthydro- 
xy-5.6,7,8.5’-pentamethoxyflavone (9) and 7-hydroxy- 
5,6,8,5’-tetramethoxy-3’,4’-methylenedtoxyflavone (3) 
were Isolated 

The known compounds were identified by compartson 
of thetr spectral data and phystcal constants with those 
reported m the literature. 5,6,7,8,3’,4’,5’-Heptamethoxy- 
flavanone (4) C,,H,,O, (M+ m/z 434), was Isolated as a 
yellow gum Both the UV (276,330 nm) and the IR (1680, 
1590 cm- ‘) absorpttons are typical of a flavanone lacking 
free hydroxyl groups [ 111 The ‘H NMR spectrum (Table 
1’ 1~~ ~~n?l!ar to that of go C8], but !nctea~ of a H-3 ~lgnai, ‘, 2” ” AI 
compound 4 shows an ABX system at 62 87, 3 02 and 
5 38, due to the H-2 and H-3 protons which are mdtcattve 
of a flavanone nucleus The MS of 4 further confirms the 
structure, since tt shows fragments at m/z 240 (C, ,H,,O,) 

__~ 

and 225 (C1,,H906) that are derived from the A-ring, and 
fragments at m/z 194 (C, ,H,,O,) and 195 (C,,H, ,O,) 
derived from the B-ring [1 I] 

2’,4’-Dthydroxy-5,6,7,8,5’-pentamethoxyflavone (9A 
C,,H,,09 (M’ at m/z 404), mp 239--241’ was rsolated as 
pale yellow crystals Both the IR (3420, 1650 cm- r) and 
the UV (268, 370 nm) absorpttons are typtcal of flavones 
[I I] The ‘H NMR spectrum (Table 1) of 9 IS stmtlar to 
that of agecorynm D (IO) [4], but lacks the C-5 hydrogen 
bonded hydroxyl group and shows an extra methoxyl 
signal, thus mdtcatmg that the four substttuents of the A- 
ring m 9 are methoxyl groups The MS spectrum of 9 
confirms the structure smce tt shows a peak at m/z 390 
due to the loss of a methylene group from the molecular 
ton. The subsequent fragmentation IS almost tdenttcal to 
that of 10 [4] 

The third new compound 7-hydroxy-5,6,8.5’- 
tetramethoxy-3’,4’-methylenedloxyflavone (3) IS a yellow 
crystallme substance, mp 188- 190 , which was obtained 
from polar fracttons The UV spectrum shows absorp- 

Table 1 ‘H NMR spectral data of compounds 3. 4. 9 and 10 
_~____ ___~~ 

3 4* 9 10 LX1 

2-H 538dd 
3 -H 6 50 5 2 87 dd 6 64 \ 659 F 

3 -H 3 Or! dd 
2’-H 7 20 5 668 5 
3’-H 725 \ 115s 
6’-H 720s 6 70 \ 745 Y 742 F 
OMe 3 90 \‘ 385 5 3 92 .\ 3 82 F 

395 \ 3 86 > 3 95 \ (6H) 3 84 .\ 
400% 3 8X s (9H) 4 00 .> 3 94 .\ 
405 \‘ 3 ‘)(I \ 4 10 s 403 F 

407 * 
OCH,O 605\(2H) 

~_ 

*Couplmg constants are J,,,=5, J,,,= 11, J, 3= 16Hz 
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OMe 0 

1 RI = R’ = OMe 

2 R’ = OMe, RZ = H 

3 R* = OH, R2 = OMe 

R’ 

4 R’= Rs = R3 = OMe 

5 R’ = H, R2 = Rs = OCH20 

OMe 

6 RL = R2 = R4 = R5 = OMe. R3 = H 

7 RI = R’ = R3 = RS = OMe, R4 = H 

8 R’ = R4 = RS = OMe, R’ = R3 = ,, 

9 R’ = R’ = OMe, R3= RS= OH, R4= H 

10 R’ = R3 z RS = OH, R2 = OMe, R4 = H 

tions at 246,275,330 nm and the IR shows bands at 1630, 
1566, 1520 cm-’ which are typical of flavones [l l] The 
‘H NMR spectrum clearly indicates that 3 IS a heptasub- 
stituted flavone, smce it shows two singlets at 6.50 (1H) 
and 7.20 (2H) ppm The one-proton singlet ts due to H-3 
[12] and the two-proton smglet to H-2’ and H-6’ The 
‘HNMR spectrum also shows the presence of four 
methoxy groups, a two proton smglet of a methylene- 
dioxy group and a broad one-proton singlet at 2.90 ppm 
which 1s exchangeable with D,O. The intense (100%) [M 
- 151’ peak at m/z 387 m the MS indicates that the 
substttuents at C-6 or C-8 or both are methoxy groups 
[13]. The other significant fragmentations are in full 
agreement wtth the structure. The molecular ion 1s at m/z 
402 (C,,H,,O,) and the fragments due to the A-rmg 
appear at m/z 211 (C,H,O,) and 183 (C,H,O,), while 
those due to the B-ring appear at m/z 179 (C,H,O,) and 
176 (C,,H,O,). The position of the hydroxyl group at 
C-7 IS confirmed by the bathochromtc effect of the II- 

band (2755286 nm) m the UV spectrum of 3 when 
measured m the presence of sodium acetate [l 11. 

EXPERIMENTAL 

Ageratum tomenfosum (Benth) Hemsel var bracteatum M. F. 

Johnson was collected near Tehxtlahuaca, Oax Mextco m 

September 1986 A spectmen IS depostted at the Herbarmm of the 

Instrtuto de Btologia UNAM Mexico Voucher (MEXU 432418) 
Drred leaves and flowers (150 g) were successively extracted 

with hexane and EtOAC and the extracts coned m aacuo 

Addttmn of a small amount of EtOAc to the hexane extract 

afforded an amorphus solid, whtch after purrficatton by CC 

(hexane-EtOAc, 3 2) yrelded 10 mg of 1 [S] Chromatography of 

the remammg hexane extracts (4 5 g) on sthca gel (150 g) usmg 

hexane wrth mcreasmg proporttons of EtOAc gave (4 1) 9.8 mg 

of 4, (1 1) 8 3 mg of 6 [S] and (3 7) 6 mg of 7 [4] Chromato- 

graphy of the EtOAc extracts (6 01 g)on srhca gel (210 g) using 

C,H, with mcreasmg proportrons of EtOAc and MeOH gave 

(C,H,) 5 mg of 5 [4], C,H,-EtOAc, 4 1) 48 mg of 2 [9], 
(EtOAc) 4mg of 8 [lo], (EtOAc-MeOH 4 1) 10mg of 9 and 

(EtOAc-MeOH, 1 1) 4 mg of 3 

5,6,7,8,3’,4’5’-Heptamethoxyflavanone (4). Gum UV ni:y” 

nm (E) 276 (13 500), 330 (6000) IR v~~~‘~ cm-’ 1680,1590,1510, 

832. EIMS 70 eV, m/z (rel mt ) 434 Mf (41) 240 (90), 225 (100) 

197 (45), 195 (20) 194 (20) 
2’,4’-Dlhydroxy-5,6,7,8,5’-pentamethoxyjlavone (9) mp 

239-241”, UVIi:T” nm (E) 268 (10600), 370 (10500). IR 

vzf;crn-’ 3420, 1650, 1594, 1428. EIMS 70eV, m/z (rel. mt) 

404M+ (8.5) 390 (75.4), 375 (lOO), 211 (18.2) 183 (16). 

Il-Hydroxy-5,6,8,5’-tetramethoxy-3’,4’-methylenedloxypavone 
(3) uv n:::” nm (E) 246 (10400), 275 (6100), 330 (10500). 

IRvr$ cm-’ 3120, 1630, 1566 EIMS 70 eV m/z (rel mt) 

402 M+ (29) 387 (100) 344 (26) 211 (8), 183 (lo), 179 (16) 176 

(15) 
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