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Abstract-Two new highly oxygenated flavones were isolated from Artrrnisiaf~igida. Their structures were determined 
by spectroscopic methods as S,7,4’-trihydroxy-6,3’,5’-trimethoxyflavone and 5,7,3’-trihydroxy-6,4’,5’- 
trimethoxyflavone. 

INTRODUCTION 

Leaves of Artrnzisicr ,fi?gidtr Willd. (Compositae) have 
similar mats of pubescence and glandular trichomes as do 
those of A. hdoricimu var. ludotkictnu Nutt.; however, the 
former are not eaten by the grasshopper Hypochlovu u/h 

while the leaves of the latter provide the primary food 
source for this insect. In connection with an investigation 
of the chemical and physical bases of the feeding 
deterrents of A. ,fi?girla to phytophagous insects, a joint 
project with Professors H. Knutson and T. Hopkins, 
Kansas State University, two new flavone aglycones were 
isolated from this species. This paper reports their 
isolation and structure determination as 5,7,4’- 
trihydroxy-6,3’,5’-trimethoxyflavone (1) and 5,7,3’- 
trihydroxy-6,4’,5’-trimethoxyflavone (2). 

RESULTS AND DlSCUSSlON 

Ground air-dried leaves and stems of A. fhigida were 
extracted with aqueous methanol and the aqueous layer 
obtained after removal of the methanol was partitioned 
between hexane, chloroform and ethyl acetate. 

Chromatographic separation of the chloroform extract 
afforded 1 and 2. The MS of 1 (mp 187-l 89”) exhibited a 
molecular ion at III/K 360 (100 7;) for C, gH, 608 in accord 
with a flavone containing three hydroxyl and three 
methoxyl groups (Table 1). Flavone I appeared as a 
purple fluorescent spot on a paper chromatogram under 
UV light and changed to yellow-green with ammonia, 
indicating the presence of free 5- and 4’-hydroxyl groups. 
When a cellulose TLC plate was sprayed with 
Naturstoffreagenz A (NA), the spot turned yellow 
indicating a 4’-hydroxyl but no orrho-dihydroxyl group in 
the B-ring. Compound 1 exhibited UV maxima in 
methanol at 348 (I: = 33,300) and 273 (c = 17,1OO)/nm 
and the shifts obtained with diagnostic reagents (Table 2) 
suggested the presence of a methoxyl group at C-6 
(A + 25 nm for Band I in AICI,/HCI compared to Band I 
in MeOH) and hydroxyl groups at positions 5, 7 and 
4’ [l]. The ‘H NMR spectrum of the TMSi ether of 1 (in 
Ccl,) exhibited a signal at 6 3.88 for two methoxyl groups 
and another singlet at 3.7 1 for a third methoxyl group. In 
addition, singlets were observed at (r 6.30 and 6.53 for H-3 
and H-8, respectively, and a two-proton singlet appeared 

Table 1. MS data for Havones I and 2 from Arterllisia,1~iRidtr* 

Compounds 

rragments Flavone 1 PDM-Flavone 1 Flavone 2 PDM-Flavone 2 

M-’ 

[M-H]+ 
[M-Me]+ 
[M-18]+’ 
[M-HCO]’ 
[M-COMe]’ 
[A,-Me]+ 

[A,-MeCO]+ 
[A,-MeCO-CO]’ 

B;’ 

B: 

360 (LOO) 

359 (18) 

345 (75) 
342 (64) 

331 (8) 

317 (51) 

167 (19) 

139 (22) 

Ill (10) 

178 (8) 

181 (5) 

411 (70) 

410 (28) 

396 (100) 
393 (22) 

382 (21) 

368 (36) 

201 (16) 

173 (28) 
145 (13) 

195 (10) 

198 (10) 

360 (100) 

359 (10) 

345 (68) 
342 (57) 
331 (7) 

317 (39) 

167 (12) 

139 (16) 
111 (4) 

178 (3) 

181 (3) 

411 (22) 

410 (3) 

396 (100) 
393 (4) 
382 (2) 

368 (1) 

201 (4) 
173 (9) 

145 (3) 

195 (1) 

198 (2) 

* MS were recorded at 70eV, source temp. 200” and probe temp. from 50” to 4259 Values are given in m/e and the percentage 
abundance relative LO the base peak is given in parentheses. The A,, B, and B, terminology for the fragments is given in [6]. 
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I R, = H. Rz = Me 
2 R;=Me.Rr-H 

at 6.98 for H-2’ and H-6’. Since the UV and NMR data 
established the oxygenation pattern for I as well as the 
presence of hydroxyl groups at the 5, 7 and -1’ positions, 
the three methoxyl groups could he assigned to the othet 
available sites, namely C-6. C-3’ and C-5 The benrene- 
induced shifts of the methosyl rebonanccs for the TMSi 
ether of 1 supported these assignments; 6-OMe: ii 3.71 to 
3.70. A = tO.Ol ppm. and 3’- and 5’-OMe’s: cS3.88 to 
3.33. A= T 0.55 pptn. it 11 d ;.sx to 3.36, 

A = +0.52ppm I’]. 

The structure of 1 was conlirtned by MS: a peak of 75 ‘I,, 
rclati\c intensit) was observed at /)I, t’ 345 (M - Me). a 
result which is characteristic for 6-mcthoxy- 
Havoncs [3 -41: other fragments from both 1 and its PDM 

derivative established lhc presence of t\zo methoxyls and 
one hydroxyl it1 the B-ring and two h)drouyts and one 
tnethoxyl rn the A-ring (Table I ). These spectral findings 
cstabltshcd 1 10 hc 5.7.3’-lrili)ciro\!-h.?‘..i’-tritncthou)- 
Havone. 

-rtk! MS of aglycolle 2 (t11p ‘33 ‘45 ) also paw a 
molcculnr ion at tt~;e 360 suggesting that it differed from I 
onI> in the location of the three hydrox>l and three 
methoxyl groups. Like componnd 1. 2 also appeared as a 

purple tluorescent spot on it paper chromatogram under 
UV light: ho\\e\er. in contrasl to I thih cotor \\;ts 
unchanged uhen treated utth ammonia \ apor or when the 
cellulose TLC‘ plates were sprayed with NA. These 
findings indicated tha[ 2 contained a 3’-mclhoxyt 
substitucnl. While Band II in the 1’V spcctrutn of 2 \cas 

sitnilar to the Band II observed for I (273nm \cith 
i: = I2 200 for 2 I. 2 difrcred from I bq exhibiting ;I Band I 
previousI> observed for hcaposin (3) [5 j. a 11a\ one which 
contains a 3’-hydrnxq-4’.5 -dimcthoxy H-ring (Band I a~ 
332 nm and i: = IS X0 for 2 versus 330 ntn and i: = I5 YOU 
for 3). UV shifts \+ith diagnostic rcagenrs (Table 2) 
suggested that 2 contained h!droxyl groups at positions 5 
and 7 and ;I tn&o.xyl at (‘-6. TIILIS. these findings 
supported the structure assignment a:, shown in 2. Tlus 

swucture was confirmed by ‘H NMR and MS. The ‘H 
NMR spectrum ofthe TMSicther of2 (in C’Cl,)exhibitcd 
one-proton singtcts at rj6.2X and 6.53 for H-3 and H-X, 

respcctivcly, and :I t\r o-proton stnplet at 6.94 for H-1’ and 

Reagent 

M&H 

NaOMc 

AICI, 

AICI, HCI 

NaOAc 

NaOAc H,BO, 

*The UV spectra wry’ recorded using stantlard procedures [I 1 
t The relative absorptivtties (RA) are presented for the i,,,,,,s obtained for each 

compound, using the longc<t wxvclettgth peak ;ts 1.0. 
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H-6’. A methoxyl signal at 6 3.72 could be assigned to the The CHCI, extract (2Sg) was chromatographed over a 

6-OMe (Ascc~~+,D, = 0.01 ppm) while signals at 6 3.80 polyclar column (8 x 50cm)packed in C,H,-MeOH (95:5) and 
(A = +O.l9)and 3.9O(A = +0,58)wereassigned to the4’ eluted with C,H,-MeOH in increasingly polar ratios (19:1,9:1, 

and 5’ methoxyl groups, respectively [2]. A small upfield 17:3, 3:1, 7:3, 3:2 and 1:l). Fractions were collected by 

shift for a C-4’ methoxyl group flanked by two vincinal monitoring in UV light; I and 2 were obtained from bands 5 and 

oxygenated substituents has been previously observed 6, respectively. After their purification over Sephadex LH-20, 
(Sakakibara, M. and Mabry, T. J., unpublished results). In both compounds were recryst. from MeOH to give fine yellow 
addition to the molecular ion at m/e 360 (loo”,,), a strong crystals. I had R, values (Whatman No. I paper) of 0.58 (TBA) 
peak at rnje 345 (M ’ - Me, 68 “,,) supported the presence and 0.06 (I 5 “,, HOAc) while 2 had 0.78 (TBA) and 0.13 (15”,, 

of a 6-OMe group. Other MS data for 2 and its PDM HOAc). 
derivative supported the structural assignment (Table I ). 
The spectral data established the structure of 2 to be 5,7,3’- A~krlo,~lrdgements-This work was supported at the University 

trihydroxy-6,4’,5’-trimethoxyflavone. of Texas at Austin by the Robert A. Welch Foundation (Grant F- 

130) and National Institutes of Health (Grant HD-04488). Some 

FXPERIMENTAI of the chemicals were provided by Prof. H. Knutson, Kansas -... - _._... -. ._._ - 

Mps are uncorr. Column chromatography employed Polyclar 
State University. through NSF Grant DEB-7905482. 

AT (GAF Corp.) and Sephadex LH-20( Phaimacia)..I and t-were 

purified over Sephadex LH-20 using MeOH for elution. 

Eutruction crntl isolurion. Ground, dried leaves and stems 1. 
(1.58 kg) of Ar~rmisiu ,/kigidu Willd. (collected by Dr. Greg 

Mulkem, near Fargo, N. D. Aug. 18, 1979; voucher specimen G. 2. 
M.-R. K. No. 1 is deposited in the Lundell Herbarium, The Univ. 

of Texas at Austin) were extracted with SS”,, aq. MeOH (101. 3. 
x 3)and 50’:,aq. MeOH (101. x 2).The extracts werecombined 4. 

and evapd. under red. pres. until only H,O remained. The ppt. 5. 
obtained on standing the concentrate in the cold for 2 days was 6. 

filtered offand the aq. layer partitioned with ,I-hexane (I .5 I. x 4), 
CHCI, (1.21. x 8) and EtOAc (1.21. x 15). 
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