FLAVONOIDS OF BACCHARIS INCARUM
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Baccharis (Astereae), one of the
genera of the Compositae, comprises
about 400 species restricted to the
American continent (1). About 36
species have been described in Chile.
Relatively few members of this genus
have been studied chemically and, so
far, the results do no present a clear
picture (2). In connection with our
work on terpenoids of Baccharis (3),
we have undertaken a search of
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flavone was isolated for the first time
as a natural product form Citrus
sudachi and identified as 7-methyl-
sudachitin by direct comparison with
the synthetic compound (8). Lack of
authentic samples and the limited
spectroscopic information available led
us to examine the ¥C-nmr spectra and
perform NOE experiments in order
to confirm the proposed structures
(tables 1 and 2).

TaBLE 1. 'H nmr data of 1 and 2.

1 2
H-3........... — — 6.60 (s)
H-2'. ... ... 7.80 (d,1.9) 7.41 (d,2.1)
H-5' .. ... 7.07 (d, 7.07) 7.06 (d, 8.6)
H-6' ... ... 779(dd8919) 7.54 (dd, 8.6,2.1)
50H.... ... 12.4 (s) 12.56 (s)
4-OH. ... ... 6.08 (bs) 6.16 (bs)
3-OMe........ 3.88 (s)® 4.01b

3.96 (s,6H) 3.96 (s,3H)

3.99 (s,3H) 3.98 (s,3H)

4.11 (s,3H) 4.12 (s,3H)

*In CDCl;, ppm from TMS (J values in Hz).
bAssigned by NOE: 209, increase of intensity of H-2!

signal.

flavonoids to determine if the chem-
istry may give indications of the
relationships in this diverse group.
One of the species studied, Baccharis
incarum Wedd, afforded two flavones
of very rare natural occurrence.

The first flavone corresponded to
5,4' -dihydroxy- 3,6,7,8,3' -pentameth-
oxyflavone (1), isolated for the first
time from Calycopteris floribunda (4)
and later on from Digitalis thapsi (5).
The other flavone, 5,4'-dihydroxy-
6,7,8,3'-tetramethoxyflavone (2), cor-
responded to a synthetic produet pre-
pared by Wagner (6), who thus
showed that its purported occurrence
in  Deuterophoma iracheiphila was
erroneous (7). Very recently, this
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TaBLE 2. 13C nmr data of 1 and 2s.

1 2
C2 .......... 156.1 174.0
C3........... 138.9 104.0
C+4........... 179.5 183.0
Ch5........... 153.1 153.2
CH........... 133.1 131.0
C-7........... 146.8 147.3
C8........... 123.1 126.3
C9. .......... 145.1 145.9
C-10.......... 107.7 107.2
C-1"........... 122.8 121.0
C2'.. ... 111.2 108.0
C3'..... 148.9 149.8
C4'....L 149.4 149.7
C-5' ... 115.0 115.0
C-6"........... 123.1 121.0

2In CDCl;, ppm from TMS. The assign-
ments were based on SFORD techniques
and by comparison with literature data.
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These results bring to 15 the
number of species of Baccharis exam-
ined for flavonoids. On examination
of the data accumulated so far, one
can _distinguish three groups which
may be of chemosystematic interest.
The first comprises species which only
accumulate flavones (including 3-
methoxylated flavones): B. crispa, B.
sarothroides, B. rhomboidalis, B. tri-
cuneala v. lricuneala, B. trimera and
B. incarum. The second group com-
prises species which only accumulate
flavanones: B. intermixta, B. varians,
B. serraluta, B. relicularia, B. salz-
mannii, B. alaternoides, B. sclicifolia,
B. retusa. The third group, com-
rising only one species, shows
flavonol glycosides: B. angustifolia.
In this respect, it is of interest to
mention the observation made by
Bohlman indicating that species which
accumulate flavanones often co-occur
with baccharis oxide (9-16). Addi-
tional chemical studies of this group
of secondary metabolites may shed
further light on these relationships.

EXPERIMENTAL?

PLANT  MATERIAL.—Buaccharis  incarum
Wedd, collected in Toconce (Antofagasta)
in February, 1980, was identified by C.
Marticorena (University of Concepeién).
A voucher specimen is deposited in the U.C.
Herbarium.

EXTRACTION AND ISOLATION OF THE FLA-
voNoips.—Dried and powdered leaves (1.5
kg) were extracted with petroleum ether (3
liters) followed by methanol (3 liters). The
chilled concentrated methanol extract
yielded a copious precipitate (7.5 g) con-
sisting mainly of oleanolic acid. The mother
liquors were concentrated iz vacuo, diluted
with water and further extracted with
ethyl ether and chloroform. The organic
solutions, when evaporated to dryness,
yielded 26.5 and 3.2 g of residue, respec-
tively. Examination of both fractions (tle,
Si gel, chloroform-methanol, 95:5) showed
the presence of two flavonoids. The ethyl
ether residue (4.5 g) were chromatographed
on a Si gel column with chloroform-methanol
in increasingly polar ratios.

5,4-D1eYDROX Y-3,6,7,8,3'-PENTAMETH-
OXYFLAVONE (3-METHOXYCALICOPTERIN) (1).
Yellow crystals (147 mg), mp 165-167°
(MeOH), (Lit. 160-162°); uv Amax (MeOH)
nm; 260, 278, 351; +NaOMe: 270, 297 (sh);
+AICl;: 274, 284, 305 (sh), 377 and 405 (sh);
+AICl,/HCI: 269, 288, 308 (sh), 370 and

! 1H-nmr spectra were determined on a
Brucker WH 200 spectrometer (200 MHz),
and *C-nmr spectra were determined on a
Bruker WH 200 spectrometer (50 MHz); uv
were recorded on a Varian Cary 17; ms on a
Varian Mat 312.
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405; +NaOAec: 269, 422; +NaOAc/H;BOs:
259, 275 and 353; high resolution mass
spectrum, m/z (relative intensity): 404.1099
M+, 60; CypH0 requires 404.1107),
389.0855 (100, M*—15; C,sH,;;0s requires
389.0873), 211.0231 (15; C,H:Qs requires
211.0243), 183.0286 (12; C;H:O; requires
183.0294), 151.0391 (13; Cs;H;O; requires
151.0395).

5,4'-DiHYDROXY-6,7,8,3-TETRAMETHOX Y-
FLAVONE (7-METHYLSUDACHITIN) (2).—Yel-
low crystals (105 mg), mp 157-160°),
(MeOH) (Lit. mp. 160-161°); uv Amax
(MeOH): 254, 281 and 344 nm; +NaOMe:
266, 292 (sh), and 411; +AICl;: 265,
286, 299 (sh) and 372; +AICL;/HCl: 262,
289, 206 (sh), 363 and 393 (sh); +NaOAe:
265, 290 and 412; +NaOAc/H;BO;: 278,
345; high resolution mass spectrum, m/z
(relative intensity): 374.0986 (M™*, 49;
Ci1sH1505 requires 374.1002), 359.0768 (100,
M+ —15; C;sHis0s requires 359.0767),
211.0245 (27; CyH;Os requires 211.0243),
183.0284 (19; C3H;Os requires 183.0294),
151.0390 (8; CsH;O; requires 151.0395).
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