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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’-methylenedioxyflavone were isolated from the aernal parts
of Ageratum tomentosum var bracteatum, together with five known flavones and one known flavanone The structures

of the new compounds were elucidated by spectral analysis

INTRODUCTION

Phytochemical studies of the genus Ageratum (tribe Eu-
patorieae, Composttae), which 1s placed 1 the Piquerna
group [1] have shown the presence of chromenes, triter-
penes and flavones [2, 3] Certan flavonoids seem to be
characterstic of the genus Ageratum [3, 4. 5]. These have
been found 1n the Mexican species A4 houstonmanum, A
strictum and A corymbosum In continuation of our
systematic chemical study of these plants [6, 7], we now
report on A tomentosum (Benth) Hemsel var. brac-
teatum, from which we 1solated nimne flavonords Three of
them are new natural products Their structures were
established by spectroscopic means

RESULTS AND DISCUSSION

Extraction of the aenal parts of 4. tomentosum var
bracteatum afforded a mixture of mine flavonouds (1-9),
which were separated by chromatographic methods. Six
of them eupalestin (1) [8], gardenin A methyl ether (6)
[8], agecorynmin C (7) [4], agecorynin A (5) [4], lindero-
flavone B (2) [9] and agehoustin A (8) [10] have been
isolated previcusly In addrtion, three new flavonoids
5,6,7.8,3',4',5'-heptamethoxyflavanone (4), 2'.4"-dihydro-
xy-5,6,7,8.5"-pentamethoxyflavone (9) and 7-hydroxy-
5,6,8,5 -tetramethoxy-3',4’-methylenedioxyflavone 3)
were 1solated

The known compounds were 1dentified by companison
of their spectral data and physical constants with those
reported n the hterature. 5,6,7,8,3'.4',5'-Heptamethoxy-
flavanone (4), C,,H,40, (M™ m/z 434), was 1solated as a
yellow gum Both the UV (276, 330 nm) and the IR (1680,
1590 cm ™~ !) absorptions are typical of a flavanone lacking
free hydroxyl groups [11] The '"H NMR spectrum (Table
1)-1s stmilar to- that of 6. [8], but mnstead of a H-3 agnal,
compound 4 shows an ABX system at 3287, 302 and
5 38, due to the H-2 and H-3 protons which are indicative
of a flavanone nucleus The MS of 4 further confirms the
structure, since 1t shows fragments at m/z 240 (C, H,,0y)

and 225 (C,,H4O¢) that are derived from the A-ring, and
fragments at m/z 194 (C,H,,0;,) and 195 (C,,H,,0,)
dertved from the B-ring [11]

2' 4'-Dihydroxy-5,6,7,8,5 -pentamethoxyflavone  (9),
Cy0H,00, (M™ at m/z 404), mp 239--241" was 1solated as
pale yellow crystals Both the IR (3420, 1650 cm ™ 1) and
the UV (268, 370 nm) absorptions are typical of flavones
[11] The "H NMR spectrum (Table 1) of 9 1s stmilar 1o
that of agecorynin D (10) [4], but lacks the C-5 hydrogen
bonded hydroxyl group and shows an extra methoxyl
stgnal, thus indicating that the four substituents of the A-
ring m 9 are methoxy! groups The MS spectrum of 9
confirms the structure since 1t shows a peak at m/z 390
due to the loss of a methylene group from the molecular
1on. The subsequent fragmentation 15 almost 1dentcal to
that of 10 [4]

The third new compound 7-hydroxy-5,6,8.5'-
tetramethoxy-3',4'-methylenedioxyflavone (3) 1s a yellow
crystalline substance, mp 188- 190 , which was obtained
from polar fractions The UV spectrum shows absorp-

Table 1 "H NMR spectral data of compounds 3, 4,9 and 10

3 4* 9 10 [8]
2-H 538dd
3-H 650 s 287 dd 664 s 6595
3-H 302dd
2-H 7205 668 5
3-H 7255 Ti5s
6'-H 720s 670 7455 742 ¢
OMe 390 385, 392 3825
395, 386 395 (6H) 3845
400 388 (9H) 400 394,
405 s 390, 410 403 s
407

OCH,0 605: (2H)

*Coupling constants are J, ;=5,J, ;=11,J; ;=16Hz
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Short Reports

1 R!= R? = OMe
2 R'= OMe, R2= H
3 R'= OH, R®= OMe
RZ
R! R?
MeO. o O
O OMe
MeQO

6 R'=R*= R'= RS = OMe, R®= H
7 R!= R?= R3¥= RS= OMe, R* = H
8 R'= R*= RS = OMe, R2= R®= H
9 R!'= R?= OMe, R3= R°= OH, R*= H
10 R'= R¥3= RS = OH, R2 = OMe, R*= H

tions at 246, 275, 330 nm and the IR shows bands at 1630,
1566, 1520 cm ~ ! which are typical of flavones [11] The
'H NMR spectrum clearly indicates that 3 1s a heptasub-
stituted flavone, since 1t shows two singlets at 6.50 (1H)
and 7.20 2H) ppm The one-proton singlet 1s due to H-3
[12] and the two-proton singlet to H-2' and H-6' The
'HNMR spectrum also shows the presence of four
methoxy groups, a two proton singlet of a methylene-
dioxy group and a broad one-proton simglet at 2.90 ppm
which 1s exchangeable with D, 0. The mntense (100%) [M
—15]" peak at m/z 387 in the MS indicates that the
substituents at C-6 or C-8 or both are methoxy groups
[13]. The other significant fragmentations are in full
agreement with the structure. The molecular ion 1s at m/z
402 (C,oH,50,) and the fragments due to the A-ring
appear at m/z 211 (CoH,Og) and 183 (CgH,O;), while
those due to the B-ring appear at m/z 179 (C,H,0,) and
176 (C,oH3zO3). The position of the hydroxyl group at
C-7 1s confirmed by the bathochromic effect of the II-
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band (275-286 nm) 1n the UV spectrum of 3 when
measured 1n the presence of sodium acetate [11].

EXPERIMENTAL

Ageratum tomentosum (Benth) Hemsel var bracteatum M. F.
Johnson was collected near Telixtlahuaca, Oax México 1n
September 1986 A specimen 1s deposited at the Herbarium of the
Instituto de Biologia UNAM México Voucher (MEXU 432418)

Dried leaves and flowers (150 g) were successively extracted
with hexane and EtOAC and the extracts concd n vacuo
Addition of a small amount of EtOAc to the hexane extract
afforded an amorphus sohd, which after purification by CC
(hexane-EtOAc, 3 2) yielded 10 mg of 1 [8] Chromatography of
the remaining hexane extracts (4 5 g) on silica gel (150 g) using
hexane with increasing proportions of EtOAc gave (4 1) 9.8 mg
of 4,(1 1) 83 mg of 6 [8] and (3 7) 6 mg of 7 [4] Chromato-
graphy of the EtOAc extracts (6 01 g)on silica gel (210 g) using
C¢Hg with increasing proportions of EtOAc and MeOH gave
(Ce¢Hg) Smg of 5 [4], C¢H-EtOAc, 4 1) 48 mg of 2 [9],
(EtOAc) 4 mg of 8 [10], (EtOAc-MeOH 4 1) 10 mg of 9 and
(EtOAc-MeOH, 1 1) 4 mg of 3

5,6,7,8,3,4'S-Heptamethoxyflavanone (4). Gum UV AMOH
nm (g) 276 (13 500), 330 (6000) IR vSHC cm ™! 1680, 1590, 1510,
832. EIMS 70 eV, m/z (rel int) 434 M* (41), 240 (90), 225 (100),
197 (45), 195 (20), 194 (20)

2' 4'-Dihydroxy-5,6,1,8,5'-pentamethoxyflavone 9) mp
239-241°, UV ANOHnm (¢) 268 (10600), 370 (10500). IR
vKBrem ™! 3420, 1650, 1594, 1428. EIMS 70¢€V, m/z (rel. nt)
404 M ™ (8.5), 390 (75.4), 375 (100), 211 (18.2), 183 (16).

7-Hydroxy-5,6,8,5-tetramethoxy-3',4'-methylenedioxyflavone
(3) UV AMO" nym (g) 246 (10400), 275 (6100), 330 (10500).
IRvi em ™! 3120, 1630, 1566 EIMS 70eV m/z (rel nt)
402 M* (29), 387 (100), 344 (26), 211 (8), 183 (10), 179 (16), 176
(15)

REFERENCES

1 Robinson, H. and King, R M (1977) in The Biology and
Chenustry of the Compositae (Heywood, V H., Harbone,J B
and Turner, B L., eds), pp. 437-502, Academic Press
London

2 Anthonson, T. and Chantharasakul, S. (1970) Acta Chem
Scand. 24, 721

3 Quuano, L, Calderén,J S, Gomez, G F, Escobar, E and
Rios, T. (1987) Phytochenustry 26, 2075

4. Quuano, L, Calder6én, J S, Gomez, G. F, Sona, 1. E. and
Rios, T (1980) Phytochemustry 19, 2439.

5. Quijano, L, Calderén,J S,Gomez, G F and Rios, T (1982)
Phytochemistry 21, 2575

6 Hernandez, J. D, Roméin, L U, Rodriguez, M. J, Espiiieria,
J and Joseph-Nathan, P (1986) Phytochemistry 25, 1743

7 Hernadez, V M, Miranda, R, Martinez, M and Joseph-
Nathan, P (1986) J Nat. Prod 49, 1173

8 Le-Ven,N and Cuong Phan, T V (1979) Phytochemistry 18,
1859

9. Lee, H H and Tan, C H (1965) J. Chem Soc., 2743

10 Vyas, A V and Mulchandani, N B. (1984) J Chem Soc
Perkin Trans 1, 2495

11. Mabry, T J,Markham, K R and Thomas, M B.(1970) The
Systematic Identification of Flavanowds, pp 45-126. Springer,
New York

12 Vyas, A V and Mulchandan,, N B (1986) Magn Reson
Chem 24, 421

13. Herz, W, Godivan, S. V, Riess-Maurer, [, Kniel, B, Wagner,
H, Farkas, L and Strelisky, J (1980) Phytochenustry 19, 669.



