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Dried and ground m t s  of A .  incanescm (280 g) were extracted successively at m m  temperature with 
hexane/Et,O and Et,O as described by Greger et a / .  (6). The combined extracts were concentrated and 
chromatographed on Si gel (elution with hexane/Et,O mixtures), which enabled the isolation of isofraxidin 
(30 mg), xopoletin (25 mg), and coniferyl alcohol (80 mg). No more definitive compounds were found, 
apart from waxes and other unpolar components. 13C nmr of coniferyl alcohol (CDCI,, 50.32 MHz, 27O): 6 
146.67 (C-3), 145.60 (C-4), 13 1.35 (Ar-CH=), 129.26 (C-I), 126.15 (=CH-CH,OH), 120.29 (C-6), 
114.50 (C-5), 108.42 (C-2). 63.79 (CH,OH), 55.87 (OMe). Numbers refer to aromatic carbons. 

IDENTIPICATION.-AII products were identified by their mps, spectral data, (ir, uv, 'H and 13C 
nmr, ms) and, in most cases (except 6-methoxykaempferol) by direct comparison with authentic samples. 
The sugar residue of the glycosides was identified by acid hydrolysis, separation of aglycone and sugar frac- 
tion, and gc of the silylated derivative of the latter. Details are available upon request to senior author. 
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6-METHOXYLATED FLAVONES FROM CARPHOCHAETE BlGELOVll 
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Department of Botany, The L'niwrsity of Texas, Austin, Texas 7 8 7 1 3  

We recently reported the terpenoids of Carpborhaete bigelovii A. Gray (1) [Asteraceae, Tribe: 
Eupatorieae, Subtribe: Piqueria K & R (2)]. The genus Catpborbuete includes five species all restricted to the 
southwestern U.S. and Mexico. 

We now describe the identification of five 6-methoxylated flavones from a leafsurface extraction. One 
of these flavones, 6,7,4',5'-tetramethoxy-5,3'-dihydroxyflavone, while known synthetically (3), has 
never been reported from nature. The known naturally occurring compounds are 6,7,4'-trimethoxy-5,3'- 
dihydroxyflavone (eupatorin), 6,3 ' ,5 '-trimethoxy-5,7,4'-trihydroxyflavone, 6,3 '-dimethoxy-5,7,4'- 
trihydroxyflavone (jaceosidin), and 6-methoxyy-5,7,4'-trihydroxyflavone (hispidulin). All compounds are 
structurally closely related by their 5,6,7,4'-oxygenation patterns. 

All the spectral data for 6,7,4',5'-tetramethoxy-5,3'-dihydroxyflavone corresponded to those of the 
synthetic flavone with the same substitution pattern (3). Moreover, the structure assignment was further 
supported by comparison of the spectral data with those for a flavone containing a 4', 5'-dimethoxy-3'-hy- 
droxy-B-ring [scaposin, (4), as well as the 4',5'-dimethoxy-5,7,3'-trihydroxyflavone (5)]. The other 
polymethoxylated flavones have been described from several genera of the Asteraceae (6). Eupatorin was 
Grst identified from Eupatorium semiserratum DC. (7). while 6,3',5'-trimethoxy-5,7,4'-trihydroxyflavone 

found in Conoclinium rwlestinum (L.) DC. (8) and Artemisia frrgidz Willd. (9). Jaceosidin and hispidulin 
ih have been reported from a number of species of the Asteraceae (10, l l ) .  
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EXPERIMENTAL 

PLANT MATERIAL AND EXTRACTION.<ollection and extraction of leaf material of c. bigelwii 
(260 g) are described in Meurer et al. (1). Voucher ADZ 2368 is deposited in the Plant Resources Center of 
the University of Texas at Austin. 

Flavonoid fractions were enriched by partitioning the CH,CI, extract against hexane (yield of concen- 
trate: 13.5 g). A detailed description of the purification of all flavones can be requested from the senior au- 
thor. The flavones were identified by their uv and their ’H-nmr spectra (12) and their eims fragmentation 
patterns. 

6,7,4‘,5’-TETRhMETHOXY-5,3’-DIHYDROXYFLAVONE.-Tk: Rf on cellulose (microcrystalline, 
Avicel, Macherey & Nagel, Diiren, F.R.G.): S,  (40% HOAc): 0.7 1; S, (Forestal: HOAc-H,O-37% HCI, 
30:10:3): 0.96; on polyamide layers (DC-6, Macherey & Nagel): S, (toluene-MeOH, 7:3): 0.88. Spot 
color (350 nm): purple, +NH3: purple, +Na-teagent (2-aminoethyl diphenylborinate): brown. Uv A max 
(MeOH) 275, 330; (NaOMe) 276, 370, no decomposition; (AlCI,) 285, 352; (AICI,+HCI) idem; 
(NaOAc) 277,37 1; (NaOAc+H,BO,) 276,330. ’H nmr (200 MHz, DMSO-&) 6 7.34 (s, 2H, H-2’, H- 
6‘), 7.04 (s, l H ,  H-8), 6.68 (s, l H ,  H-3), 3.9 (s, 6H, 2 -OCH,, B-ring), 3.77 and 3.75 (s, 3H, -OCH, 
on C-6 and C-7). Eims m/z 374 (M+) (loo%), 359 (M+-15) (72%), 344 (Mf-30) (25%), 197 (A++ 1) 
(8.4%), 178 (B+) (27%). Supplemental data for the four known flavones are available upon request from 
the senior author. 

ACKNOWLEDGMENTS 

This work was supported by a grant from the National Science Foundation (BSR-84020 17) and the 
Robert A. Welch Foundation (Grant F-130). A grant to B.M. from the Studienstiftung des Deutschen 
Volkes is gratefully acknowledged. We thank D n .  J. Norris, E. Wollenweber, and D. Strack for their 
helpful advice. 

1. 
2. 

3. 
4. 
5. 
6. 
7. 

8.  

9. 
10. 

11. 

12. 

LITERATURE CITED 

B. Meurer, F.C. Seaman, and T.J. Mabry, Phytochemistry, 26, 1743 (1987). 
H .  Robinson and R.M. King, in: “The Biology and Chemistry of the Compositae,” Vol. I, Ed. by 
N.H.  Heywood, J.B. Harborne, and B.L. Turner, Academic Press, New York, 1977, pp. 439- 
485. 
M. Iinuma, T. Tanaka, and S. Matsuura, C k m .  Pbann. Bull., 32, 2296 (1984). 
M.B. Thomas and T.J. Mabry, Tetrabedmn, 24, 3675 (1968). 
R.D. Rofi and A.B. Pomilio, Pbytwhemistty, 24, 2131 (1985). 
R.J. Gornall, B.A. Bohm, and R. Dahlgren, Bot. Notiser, 132, 1 (1979). 
S.M. Kupchan, C. W. Sigel, R. J. Hemmingway, J.R. Knox, and M.S. Udagamurthy, Tetrabodtun, 
25, 1603 (1969). 
W. Hen ,  S.V. Govindan, J. Riess-Maurer, B. Kreil, H. Wagner, L. Farkas, and J. Strelisky, 
Phytochemistry, 19, 669 (1980). 
Y.L. Liu and T.J. Mabry, Phytochnnistry, 20, 309 (1981). 
N. J. Carman, T. Watson, M. W. Bierner, J. Averett, S. Sanderson, F.C. Seaman, and T.  J. Mabry, 
Phytochemistry, 11, 327 1 (1972). 
J.B. Harborne and T.J. Mabry, “The Flavonoids: Advances in Research,” Chapmann and Hall, New 

T.J. Mabry, K.R. Markham, and M.B. Thomas, “The Systematic Identification of Flavonoids,” 
Springer, New York, 1970, pp. 35-61. 

York, 1982, pp. 189-259. 

Receiwd 12 January I987 


