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Abstract-Five okanin glucosides and diglucosides have been isolated from the flowers of Bidens pilosa. Their 
structures have been determined by means of UV, FD-MS, ‘H and 13C NMR spectroscopy. 

INTRODUCTION 

In previous papers [l-3] we reported the isolation and 
structure elucidation of chalcone glucosides from the 
leaves of Bidens pilosa L. (Asteraceae, Heliantheae, Core- 
opsidinae). Most of them were acylated with p-coumaric- 
and/or acetic acid on the sugar moiety and were relatively 
non-polar. In the present contribution we are dealing 
with more polar compounds, okanin mono- and digluco- 
sides, which we have isolated from the flowers of Bidens 
pilosn. Their structures have been determined by spectro- 
scopic methods. 

RESULTS AND DISCUSSION 

All compounds were okanin glucosides: the ‘HNMR 
spectra exhibited okanin sets of aromatic signals, and 
acid hydrolysis on TLC yielded glucose. On TLC com- 
pound 1 had rather low RJ-values in all three solvent 
systems, suggesting that it is a diglucoside. The UV 
spectra after the addition of shift reagents showed that the 
hydroxyl groups in the 2’, 3 and 4 positions were un- 
substituted. The ‘HNMR and FD mass spectrum ([M 
+ Na] + at 635) confirmed a diglucoside. The doublet for 
one anomeric proton appeared at 4.98 ppm, in a range 
typical of a flavonoid 0-glucoside [4], whereas the anom- 
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3 R’ = R2 = H 

4 R’ = Glc, RZ = H 

5 R’ = H, R2 = Glc 

6 RI = H, R* = 6-acetyl Glc 
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eric H-atom of the second glucose moiety gave rise to the 
doublet at 4.41 ppm. The coupling constants of 7.3 and 
7.7 Hz revealed /3_configuration in both cases. Moreover, 
the protons at the 6”-position of one glucose molecule 
moved downfield to 4.20 and 3.83 ppm, respectively. 
These data suggest that the two sugar moieties are 1,6- 
linked, which was confirmed by the 13CNMR spectra. 
The anomeric carbon of the first glucose in flavonoid-o- 
diglucosides usually resonates between 100 and 
102.5 ppm, whereas C-l of the terminal glucose resonates 
at ca 104 ppm [S]. In the 13C NMR spectrum of 1 the 
signal for one anomeric carbon appeared at 102.43 ppm 
and the other at 104.69 ppm. The signal for C-6” shifted 
downfield by 7.31 ppm as observed in the literature for p- 
linked diglucosides [6,7]. The 13C NMR spectral data for 
the aglycone were identical with those given for okanin 4’- 
glucoside [l]. Thus, 1 is okanin 4’-O-[P-D-glucopyrano- 
syl-( 1 + 6)-P-D-glucopyranoside]. An okanin 4’-diglucos- 
ide was earlier isolated from Coreopsis petrophiloides [8], 
but no attempt was made then to establish the inter- 
glycosidic linkage. 

On TLC compound 2 behaved similarly to 1, suggest- 
ing that 2 is a diglucoside, as well. The UV spectra 
revealed free 2’,3 and 4 hydroxyl groups. The ‘HNMR 
spectrum exhibited two glucose molecules which differed 
only little from each other. The coupling constant of the 
anomeric proton doublets was consistent with p-D-glu- 
case. The [M + Na] + peak in the FD-mass spectrum at 
635 confirmed an okanin diglucoside. 

The position of the sugars could be determined by the 
‘HNMR spectral data. The &values of the anomeric 
protons at 5.02 and 4.99 ppm suggested that both sugar 
molecules are linked separately to phenolic hydroxyl 
groups [9]. On glucosidation of okanin (3) at the 4’-OH, 
the signal for H-5’ moves downfield by 0.38 ppm, whereas 
on glucosidation at 3’-OH the signal for H-6’ shifts 
downfield by 0.25 ppm (see Table 1). In both cases the 
meta-related coupled protons are hardly affected. In the 
‘HNMR spectrum for 2 the signals for both A-ring 
protons appeared at a lower field than the corresponding 
signals in okanin 3’- and -4’-glucosides, and there is a 
good agreement between the data measured for 2 and 
those calculated on the basis of glucosidation shifts (see 
Table 1). The signals for the sugar protons in the 
‘HNMR spectrum of 2 could be attributed to the 
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Table 1. Effect of glucosidation on the ‘H NMR chemical shift values of the A- 

ring protons in okanin glucosides, ppm 
.___-- 

Ok-3’,4’ digluc. 

Okanin OkA’gluc. Ok-3’gluc. (calculated) 2 
_____ 

H-5’ 6.46 6.84 6.50 6.88 6.93 
H-6 1.53 1.62 1.78 7.87 7.89 

respective protons of 4 and 5 (see Table 2). Thus 2 is 
okanin 3’,4’-di-O-fi-D-glucoside, a new compound. 

in Sept. 1987. Voucher specimen Nr. 72-880 is deposited there. 

Okanin 3’-glucoside (4) and okanin 4’-glucoside (5) 
could be easily separated by DCCC and were identified 
with their UV and NMR spectral data [ 11. Compound 6 
had a faster migration on TLC than 4 and 5. The 
‘HNMR data agreed well with those for okanin 4’- 
glucoside. The signal at 2.08 ppm in the ‘H NMR spec- 
trum exhibited an acetyl group attached to the sugar 
moiety [4]. Compared to okanin 4’-klucoside, the C-6” 
protons were markedly deshielded by 0.52 and 0.55 ppm, 
accompanied by a smaller downfield shift of the H-5” 
signal. Thus, the acetyl group must be linked to the C-6” 
hydroxyl group [lo] and compound 6 is okanin 4’-O-b- 
D-(6”-0-acetylglucoside) another new natural compound. 

General procedures. TLC: SiO,; solvent mixtures: I 

EtOAc-MeOH-H,O (100: 17 : 13) II CHCl,-MeOH-H,O 
(13:7:4, lower phase), III EtOAccHC02H--H,O (15:3:4). Prep. 

HPLC: LiChrosorbR RP-18 (7pm) 25@-25, 100 bar. NMR: 

‘H NMR spectra were run al 400 MHz and 13C NMR spectra at 

100 MHz with solvent (CD,OD) as int. standard. 

EXPERIMENTAL 

Table 2. ‘H NMR spectral data of the sugar moieties of okanin glucosides in CD,OD, ii-values 

(ppm), J(Hz) 

Plant material. Flowers of Bidens pilosa were collected from 
plants cultivated in the botanical garden. UniversiGt Marburg 

Extraction and isolation. The dried ground Rowers (50 g) were 

successively extracted with petrol and MeOH in a Soxhlet 

apparatus. The methanolic extract was chromatographed over 

Sephadex LH-20 with MeOH as eluent. Six fractions were 

collected. Fraction 3 was further separated m the same system to 

yield nine fractions. Fraction 6 (second column) was submitted to 

RLCC in the system EtOAc-iso-PrOH--H,O (5:3:7) in the 

ascending mode. Final purification by prep. HPLC 

(MeOH-H,O-HOAc 49:51:2.5) and over LH-20 (EtOH) fur- 

nished 23 mg of 1.2 (5 mg) was obtained by HPLC in the system 
MeOH-HOAc--H,O (16:24: I). Fraction 4 (first column) was 

subjected to DCCC (CHCI,--MeOH H,O 13 : 7 : 4, descending 

mode. 10 ml-fractionsihr. at fraction 120 change to 

H-l” 

H-2” 

H-3” 

H-4” 

H-5” 
H-6” 

H-6” 

H-l”’ 

H-2”’ 

H-3”’ 

H-4”’ 

H-5”’ 

H-6”’ 

H-6”’ 

1 

4.98, d 

.l,.,,,.=7.3 

3.55, dd 
J,,.,,,=9.2 
3.50, dd 
J,.,,,, = 9.0 
3.40, dd 
J 4,,5’. =9.4 
3.13, ABX 
4.21, ABX 
J,.., = .- 

J 6,‘h,, = 11.7 

3.83, ABX 
J,.,,,,=6.4 

4.41, d 
J ,,,, 2,,’ ~7.7 

3.25. dd 
J,,.,,,., = 8.4 

3.31-3.35 

3.31-3.35 

3.22, ABX 

3.85, ABX 
J,,.,,,., =2.2 
J,.,.,... = Il.8 

3.65, ABX 
J,m,n = 5.7 

2 

5.02, d 
J,,.,., =I.7 
3.58, dd 
.I 2,,3,,=9.3 
3.39-3.44 

3.39-3.44 

3.26, ABX 

3.79. ABX 

J,. z’ = 2.1 

J,.,,., = 12.0 

3.72, ABX 
J,,,,.,= 5.2 

4.99, d 
J,.u,m = 7.7 

3.54, dd 
J,,,,,,,, =9.5 

3.49, dd 

3.39-3.44 

3.47, ABX 

3.92, ABX 

J,.,,. (=2.3 
J, ,vh,., = 12.3 

3.72. ABX 
J,...,...=5.2 

4 

4.80, d 
J,.,,,,=7.7 

3.52, dd 

J ,.,,.=9.3 
3.41-3.48 

3.41mm3.48 

3.28, ABX 
3.18. ABX 

J,,,,, = 2.4 

J,,., = 12.0 

3.73, ABX 
J,..,. =4.3 

5 6 

4.98, d 
J, ‘2,’ = 1.5 

3.54, dd 
J,v,u=9.3 
3.50, dd 
J,-,,, = 8.4 

3.41, dd 
J,..,,, = 9.4 

3.47, ABX 
3.91, ABX 

J,.,,.. = 1.9 

J,.,,,. = 12.1 

3.71, ABX 
J,..,,. = 5.6 

4.98, d 

J,..,.,=7.5 
3.56, dd 
J,,,,,, =9.3 
3.50, dd 
J, ,4., =X.4 
3.41. dd 
J,.., ==9.7 
3.69, ABX 
4.43. ABX 

J (, 5 = 2.2 
J, .*’ = 11.9 

4.26. ABX 
J, ,i _ 6.4 
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CHCl,-MeOH-iso-PrOH-H,O 26: 13: 1:8; at fraction 125 

change to CHCl,-MeOH-iso-PrOH-H,O 13:6: 1:4). Fractions 

106130 (DCCC) were finally purified by HPLC 

(MeOH-H,O-HOAc 98: 102: 5) and LH-20 (iso-PrOH) to yield 

8 mg of6. Fractions 152-171 werechromatographed over LH-20 

(iso-PrOH) to furnish 51 mg of 4. Compound 5 (10 mg) was 

obtained from fractions 216-270 and final purification by HPLC 

(MeOH-H,O-HOAc 98: 102: 5). Okanin (3) was obtained after 
acidic hydrolysis of 4 according to [4]. 

510,372,335 (AlCl,);423,323sh, 274sh, 245sh(AICI,+ HCI);446, 

390, 296sh, 262 (NaOAc); 393, 320sh, 274 (NaOAc+H,BO,); 

‘HNMR (aglycone and acetyl): 7.68 (d, 15 Hz, H-p), 7.62 (d, 
9 Hz, H-6’), 7.56 (d, 15 Hz, H-a), 7.20 (d, 2 Hz, H-2), 7.13 (dd, 2 Hz, 

8 Hz, H-6), 6.82 (d, 8 Hz, H-5), 6.78 (d, 9 Hz, H-5’), 2.08 (s, 

M&O). FDMS: [M + H]’ 493 (2.4%), [M -(acetylglucosyl)]’ 

288 (100.0%). 

Okanin 4’-diglucoside (1). Mp ( uncorr.): 148” R,I: 0.25; II: 0.0; 

III: 0.36 UV: I,,,(nm): 380, 312sh, 264 (MeOH); 508, 373, 334, 

272sh (AlCI,); 422, 351sh, 326sh, 273sh, 244sh, (AICl,+HCl); 
434, 285, 259sh (NaOAc); 416, 338sh, 290 (NaOAc+H,BO,); 

‘HNMR (aglycone): 7.77 (d, 15 Hz, H-/I), 7.63 (d, 9 Hz, H-6’) 

7.57 (d, 15 I-Iz H-a), 7.22 (d, 2 Hq H-2), 7.12 (dd, 2 Hq 8 I-Iq H-6), 6.91 
(d, 9 Hz, H-S), 6.81 (d, 8 Hz, H-5); i3CNMR: 194.62 (C=O), 

153.82 (C-2’), 151.58 (C-4’), 150.49 (C-4), 146.98 (C-3, C-/I), 135.70 

(C-3’), 128.15 (C-l), 124.12 (C-6), 122.73 (C-6’) 118.14 (C-a), 

117.41 (C-l’), 116.64 (C-5), 115.79 (C-2), 108.32 (C-S), 104.69 (C- 

l”‘), 102.43 (C-l”), 77.99* (C-3”), 77.94“ (C-3”‘), 77&l* (C-5”), 

77.32* (C-5”‘), 75.22t (C-2”‘), 74.70.t (C-2”), 71.64$ (C-4”), 71.351 

(C-4”‘), 69.75 (C-6”), 62.67 (C-6”‘); *,?,I: interchangeable; 
FDMS: [M+Na+H]+636 (57.4%), [M+Na]+635 (lOO%), 

M+612 (7.4%). 
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