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(C,), 166.0 (C,), 163.8 (C,), 163.4 (C& 148.6 (C,), 147.0 (C,.), 
131.7 (C,.), 118.6 (C,.)j 114.5 (C,.)$ 112.3 cc,.,, 104.1 (C,,). 101.3 
(C,.,), 100.3 (C,,.,), 97.1 (C,), 963 (C,), 77.0, 76.4, 73.7,73.0, 71.5, 
71.0, 70.4, 69.0,66.7 (sugar carbons cfTable I), 56.1 MeO), 18.0 
(C,..,). 
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Previous studies of oats have shown the presence of 
avenacin in roots [l], avenacoside in leaves [2] and 
flavonaids in leaves [3,4]*. A methanolic extract of 
finely ground primary leaves of Shokan 1 seedlings sub- 
jected to Si gel column L%~~xIuu~~J~~~ his now yielded 
a pale yellow pigmem. 0 -r b~mn~~~\l.~~C-~-D-gluco- 
pyranosylgenkwanin or (0”-rhamnosyhsoswertisin, 1). 

Acidic hydrolysis of 1 gave rhamnose and an aglycone 
(2). The aglycone, 2 was identified as isoswertisin [5,6] 
from NMR, IR and MS [7] data and confirmed by direct 
comparison with an authentic sample. The NMR spec- 
trum of the acetate of 1 exhibited two acetyls attached to 
aromatic ring at 6 2.35 and 2.42, indicating that rhamnose 
was attached to C-glucosyl moiety in 2. Thus, 1 was 
identified as 0”-rhamnosylisoswertisn, although the 
glycosyl linkage is not yet established. 

EXPERIMENTAL, 

Extraciion. Finely ground primary leaves (2.8 kg, fr. wt) of oat 
cultivar were extracted with 1.5 I. of MeOH. The MaOH soluble 
fraction was then evaporated to dryness. The resulting solid was 
successively extracted with 200 ml Et,0 and 200 ml MeOH. To 
the MeOH soln, 1.6 1. of Et,0 was added to form the Et,O- 

* The compound described by Weissenboeck as ‘apigenin- 
7-methoxy(?)-8-C-/3-rhamnosylglucosylgiucoside’ in Aventa 
s&vu L, leaves (‘gellhafer’) was suggested to be 0”-rhamnosyl- 
isoswertisin i.e. 1 (Prof. J. Chopin, personal communication). 

insoluble ppt. (27 g). The ppt. was then chromatograpbed over 
Si gel column (3 x 45 cm) with CHCl,-MeOH-H,O (7 :3 :l), 
1 separated and the crystallization from MeOH-CHCl, gave 
pale yellow powdery crystals (54 mg). Mp 199-204”, [a];” - 108 
(Py, c 0.64), (Found: C, 52.49; H, 5.92. C,sH,,0,,.2.5 H,O 
requires : C, 52.75 ; H, 5.85 “/,), UV nz nm (log 6) : 272 (4.18), 
340 (4.20); + NaOMe: 260 (4.15), 270 (4.16), 404 (4.41): 
+ NaOAc: no shift; + NaOAc + H,BO, : no shift: + AICI, : 
280 (4.17X 306 (4.06), 340 (4.25), 392 (4.15): + AICI, + HCI: 
278 (4.16), 306 (4.06), 340 (4.25), 392 (4.11); IR ~“2 cm- ’ : 3400, 
1660, 1600, 1450, 1050; NMR (90 MHz, DMSO-D, + D,O); 
sS.O4(2H,d,J = 8.5Hz,C-2’,6’),6.92(2H,d,J = 8.5Hz,C-3’,5’), 
6.82(1W, s, C-6), 6.50(lH, s, C-3), 5.8-3.0(m), 3.92(3H, s, OMe), 
0.47 (3H, d, J = 6.8 Hz, rhamnose MeOH). NMR of the acetate 
of 1 (Mp 138-143’) (90 MHz, CHCl,): b 8.00 (2H, d, J = 9.0 Hg 
C-2’, 61, 7.26 (2H, d, J = 9.0 Hz, C-3’, 5’), 6.68 (lH, s, C-6), 6.60 
IlH. S. C-3). 5.5-3.7 (m), 4.06 (3H, S, OMe), 2.42 (3H, s, aromatic 
acetyl), 2.35 (3H, s, aromatic acetyl), 2.1-1.8 (18H, 6 x sugar 
acetyl), 0.62 (3H, d, J = 6.8 Hz, rhamnose Me). Acid hvdrolvsis 
of 1 gave rhamnose and the aglycone 2, mp shrinking at iOO-530” 
and melting with decomp. at 290-293” (lit. r51): MS (80 eV) m/e 
(rel. int.): 326 (II), 311 (iO), 297 (100x i79 :3& 121 is), 118 (j); 

IRVECUl- ‘: 3350, 1650, 1580, 1100-1050; NMR (90 MHz, 
DMSO-d, + hexaduetroacetone): 6 8.03 (2H, d, J = 8.5 Hz, 
C-2’, 63, 6.95 (2H, d, J = 8.5 Hz, C-3’, 516.63 (lH, s, C-6), 6.43 
(lH, s, C-3), 4.87 (lH, d, J = 10 Hz, C-l”), 3.91 (3H, s, OMe), 
4.2-3.0 (m) was identified as isoswertisin by direct comparison 
with NMR and IR of authentic sample and mmp (293”). 
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We previously described 19 flavonoid aglycones from 
L,urrea tridentutu and L. diuaricata [l-3]. In continuation 
of our investigations of L. tridentatn, we now report the 
isolationand.characterizationoftwo C-glucosyl-flavones, 
6,8-di-C-glucopyranosylapigenin (vice&-2) (1) and 
a new flavonoid from nature [4], 6,8-d&C-/?-Dgluco- 
pyranosylchrysoeriol(2). 

Compound 1 was isolated as pale yellow crystals (from 
MeOH), mp above 238” (dec); I, (MeOH): 274, 302, 
330 nm.All thestandard[5]UVdataandRJvaluesaswell 
as the NMR spectrum of the trimethylsilyl ether of 1 were 
in accord with an apigenin 6,8-d&C-hexoside. It was 
therefore directly compared with an authentic sample of 
6,8-di-C-/l-D-glucopyranosylapigenin [6] by IR and co- 
chromatography and shown to be identical with it. 

lR=H 
ZR=OMe 

Compound 2 was isolated as yellow pellets (from 
MeOH), mp 110-150” (gradual dec); A,,,, (MeOH): 

*Present address: Department of Agricultural Chemistry, 
Faculty of Agriculture, The University of Tokyo, Bunkyo-ku, 
Tokyo, Japan. 

273,347 nm. All the standard [S] UV data and R, values 
supported a chrysoeriol QS-di-C-hexoside structure. 
Furthermore, the MS of the PDM derivative showed the 
expected M+ at m/e 811 and a fragmentation pattern 
for a undecadeuterio 6,8di-C-hexosylchrysoeriol [7]. 
An authentic sample of 6,8-d&C-/3-D-glucopyranosyl- 
chrysoeriol was prepared by C-glucosylation of scoparin 
[8] and the synthetic material was shown to be identical 
with compound 2 by IR and co-chromatography and by 
co-chromatography of their PM derivatives. 

EXPEItImNTAL 

Mp were uncorr. UV spectra were carried out by standard 
procedures IS]. The NMR spectrum of the TMS ether of 1 
was measured at 60 MHz in Ccl., with tetramethylsilane as an 
intemal standard.Airdriedandgroundleafmaterial(5OOg)from 
a @loid population of L. tridentata (collected near Alpine, 
Texas. Julv. 1973) was extracted with 85 ‘X aa. MeOH: the 

I” _  

extractwasfilteredandthetXratewasconcdtoanaq.suspe&on: 
the latter was extracted with ether repeatedly until the ether 
layer was colorless. The aq. layer was taken to dryness in vacua. 
The residue was dissolved in MeOH and the soln filtered. More 
than 200 PCs of the MeOH solution were run with TBA. The 
bandswithRrvaluesoffrom0.05to0.30wereelutedwithMeOH. 
From the co&d extract 100 PCs were run with 15 % HOAc ; the 
bands with RI values from 0.35 to 0.50 and from 0.50 to 0.60 
were extra& separately with MeGH. Both extracts were 
evaporated and two residues were each chromatographed 
through a polyamide column using MeOH for elution. Re 
crystalliz&h from MeOH of the -columnchromatographed 
material (originally from bands of 0.35 to 0.50 R, values on 
paper) gave pale yellow crystals of 6,8di-C-glucosylapigenin 
(1): bands from paper of R, values between 0.50 and 0.60 gave 


