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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. 
ReIatively few members of this genus 
have been studied chemically and, so 
far, the results do no present a clear 
picture (2). I n  connection with our 
work on terpenoids of Baccharis (3), 
we have undertaken a search of 

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 13C-nmr spectra and 
perform NOE experiments in order 
to confirm the proposed structures 
(tables 1 and 2). 

TABLE 1. 1H nmr data of 1 and 2. 

I 1 I 2 

aIn CDCL, ppm from TMS (J values in Hz). 
bAssigned by NOE: 20% increase of intensity of H-2' 

signal. 

flavonoids to determine if the chem- TABLE 2. l3C nmr data of 1 and 3. 
istry may give indications of the 
relationships in this diverse group. 
One of the species studied, Baccharis c 2 , ,  . . . . . . . . .  
incarum Wedd, afforded two flavones c-3 . .  . . . . . . . . .  
of very rare natural occurrence. c4. . . . . . . . . . .  

The first' flavone corresponded to g?: : : : : ; : : : : 
5,4' -dihydroxy- 3,6,7,8,3' -pent ameth- c-7. . . . . . . . . . .  
oxyflavone (l), isolated for the first c-8. . . . . . . . . . .  

c-9. . . . . . . . . . .  
time from Calycopteris joribunda (4) c-10, .  , . . , , . . , 
and later on from Digitalis thapsi (5). c-11.. . . . . . . . . .  
The other flavone, 5,4'-dihydroxy- : : : : : : : : 
6,7,8,3'-tetramethoxyflavone (2), cor- c4'. . . . . . . . . . .  
responded to a synthetic product pre- C-5'. . . . . . . . . . .  

pared by Wagner (6), who thus c-6' . . . . . . . . . . .  

1 

156.1 
138.9 
179.5 
153.1 
133.1 
146. 8 
123.1 
145.1 
107.7 
122.8 
111.2 
148.9 
149.4 
115.0 
123.1 

2 

174.0 
104.0 
183.0 
153.2 
131 .O 
147.3 
126.3 
145.9 
107.2 
121 .o 
108.0 
149.8 
149.7 
115.0 
121 .o 

showed that its purported occurrence 

erroneous (7). Very recently, this and by comparison with literature data. 

aIn CDC13, ppm from TMS. The assign- in Deuterophoma tracheiphiza ments were based on SFORn techniques 
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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. 
sarolhroities, B .  rhomboicialis, B .  tri- 
cuneata 11. tricuneala, B. trimera and 
B. incarum.  The second group com- 
prises species which only accumulate 
flavanones: B.  intermixla,  B. rarians, 
B. serraluta, B. reticularia, B .  salz- 
mannii, B .  alaternoides, B. sclicifolia, 
B.  retusa. The third group, com- 
rising only one species, show 
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. 

EXPERIJIESTAL'  

Wedd, collected in Toconce (Antofagasta) 
in February, 1980, was identified by C. 
Marticorena (University of Concepci6n). 
A voucher specimen is deposited in the U.C. 
Herbarium. 

EXTRACTIOS A N D  ISOLATIOS OF THE FLA- 
voixoIDs.--l)ried 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 in zwcuo, 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 (tlc, 
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. 

P L A X T  MATERIAL.-B~ICCh(IriS incnrum 

5,4'-1>1 H Y D R O X  Y-3,6,7,8,3'-PE N T A M  E T  H- 
OXYFLAVONE (3-METHOXYCALICOPTEWS) (1). 
Yellow crystals (147 mg), mp 1&167" 
(MeOH), (Lit. 160-162"); uv Xmax (MeOH) 
nm: 260. 278, 351: +NaOMe: 270, 297 k h ) :  
+dlc131 274,'281, 305 (sh), 377 and 405 (sh); 
+A1C13/HC1: 269, 288, 308 (sh), 370 and 

1 'H-nmr spectra were determined on a 
Brucker WH 200 spectrometer (200 MHz), 
and W-nmr spectra were determined on a 
Bruker WH 200 spectrometer (50 MHz); uv 
were recorded on a I-arian Cary 17; ms on a 
1.arian Mat 312. 

405; fNaOAc: 269, 422; +NaOAc/HsBOs: 
259, 275 and 353; high resolution mass 
spectrum, m / e  (relative intensity): 404.1099 
(M+, 60; C20H20O9 requires 404.1107), 
389.0855 (100, M+-15; C,gHliOg requ!res 
389.0873). 211.0231 (15: C.H70. reauires 
211.0243j; 183.0286 (12; C,H;O; reiujres 
183.0294), 151.0391 (13; CsH;03 requires 
151.0395). 
5,4'-DIHYDROXY-6,7,8,3'-TETRAMETHOXY- 

FLAVONE (7-METHYLSUDACHITIX) (2).-Yel- 
low crvstals (105 me). mD 157-160'). 

\ -  

(MeOHj (Lit. mp. 1{&161'); uv Xmax 
(MeOH): 254, 281 and 344 nm; +NaOMe: 
266, 292 (sh), and 411; +AlCl,: 265, 
286, 299 (sh) and 372; +AIC13/HCI: 262, 
289. 296 (sh). 363 and 393 (sh): +NaOAc: 
265; 290 'anx 412; +NaOAc/HJB03: 278, 
345; high resolution mass spectrum, m / z  
(relative intensity): 374.0986 (M+, 49; 
CloHljOj requires 374.1002), 359.0768 (100, 
M+ - 15; C18H1508 requires 359.0767), 
211.0245 (27; CgH70s requires 211.0243), 
183.0284 (19; C8H;05 requires 183.0294), 
151.0390 (8; CsHiOa requires 151.0395). 
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