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A new polyacetylene and a new isonicotinic acid glucoside from
Bidens parviflora Willd.

LI Chuan-hou'?, ZHU Yan-jun', YU Shao-hua', JIANG Hai-giang', ZHOU Hong-lei*"

(1. College of Pharmaceutical Science, Shandong University of Traditional Chinese Medicine, Jinan 250355, China;
2. Shandong Medical College, Linyi 276000, China)

Abstract: The ethyl acetate fraction of 80% ethanol extract from Bidens parviflora Willd. was isolated and
purified by silica, polyamide, Sephadex LH-20 and HPLC. A total of eleven compounds were isolated and identified
by physicochemical properties and spectral data as (2S)-11E-tetradecene-3,5,7,9-tetrayne-1,2,13-triol (1), pyridine-
4-formyl-O-f-D-glucopyranoside (2), maritimein (3), trichocarpine (4), okanin-4-methyl ether-3'-O--D-glucopy-
ranoside (5), okanin-4-methyl ether-4’-O-4-D-(6"-acetyl)-glucopyranoside (6), (Z)-6-O-(4"-acetyl-6"-O-p-coumaroyl-
S -D-glucopyranosyl)-6,7,3’, 4'-tetrahydroxyaurone (7), quercetin-3-O- o -L-arabinoside (8), hyperoside (9), (3S)-
(6E, 12E) -tetradecadiene-8, 10-diyne-1, 14-diol-3-O-  -D-glucopyranoside (10), bipinnata polyacetyloside B (11).
Compounds 1 and 2 are new compounds, compounds 4 and 8 were isolated from the genus Bidens for the first
time, compounds 5-7, 10 and 11 were isolated from this plant for the first time.

Key words: Bidens parviflora; (2S)-11E-tetradecene-3,5,7,9-tetrayne-1,2,13-triol; pyridine-4-formyl-O-$-D-
glucopyranoside; chemical constituent
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PR 28 TR S T 2 R I 2 e B 2R S Ay, HL
2 HA PR YU DU | i | B g O 3
25 5 TH] ) 25 BE PERA; H G TR R AR AL R A
(Bidens parviflora Willd.) 1147 5t J2 it Rl 24 25 27 AT 52 )
XD o s /INE AR B 258 R Sk, =
DA R R AL 2 A B T, AR AL R B K
X FLUE L /NTE R B AT T KRG I, FE N 5
13BN LA AR SY, 730 5858 A (2S)-1 = JE-(11E)-—
§5-3,5,7,9-VU %k-1,2,13- = (1)L IE-4- H ik -O-4-D-ntt
MR 761 2 B R EF (2) ¥ 2E 35 F (3) - trichocarpine (4). B
T -4- F K -3"-O-B-D- Mk W ] 2 5 1 (5) B R 77 -4- F k-
4'-0-p-D-(6"- £ It Jik)-#i %) & £ (6).Z-6-O-(6"-O-p-&
Tk 5 - p-D- N 1R ] 4 9 56)-6,7,3,47- DU F2 LR (7)<
it 2 -3-O-a-L-BiT RLAFBEHF (8) 4 224k (9).(3S)-1 1Y
Ji-(6E,12E)- — 4%-8,10- —H4k-1,14- —[£-3-O-p-D-7 4
PELF (10) F1AH B IRE B (11). Hdtb&am1 1A
BTG, B2 9 LA B IS 2R ko
(B 1), &1 4R 8 B IR & F 9 b 43 35 15 31,
G 5~7, 10 F1 11 A8 IRMAEY 7 B4 3 .
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Figure 1  Structures of compounds 1 and 2

EWEE

B RO RERMER (LIRLEE). [dy +21.3
(c 0.03, EtOAC); UV M (loge): 252 (2.75), 261 (2.58),
278 (2.67), 293 (2.95), 315 (3.03) nm. IR &Rt &
A R AL (3387 em) ek (2 213 em) L HE X
(1 623.945 cm™), #R 4% /= 73 #¥ i 3 HR-ESI-MS m/z:
215.069 9 [M+H]* (i1 5 {f A 215.070 8), #i & 4 1
N CyaHy0s ANHLHIEE 9.

k&%) 11 'H NMR (600 MHz, DMSO-d,) i %4
BRIZAE Y P AEAE 2 AN W R T35 5 0, 6.75 (1H,
dt, J = 15.6, 4.2 Hz, H-12) f16,, 5.89 (1H, dt, J = 15.6,
2.4 Hz, H-11); 2 /™ & 0 B 2 i 715 5 0, 3.43 (2H,

m, H-1) #16, 4.09 (2H, m, H-13) LA Az 14N & 4 vk i 3k
i T15 5 o4 433 (1H, dd, J = 11.4, 6.0 Hz, H-2). [
i} 3C NMR (150 MHz, DMSO-dy) % ¥4 & 7~ 1 & 4
& 134 CIR T, 454 DEPT ik 0 T 45 17
76 2Nk C {55 ¢ 104.5 (C-11) F1 5. 154.0 (C-12); 2
AN G H 2 C 15 5 o 60.9 (C-13) 15 65.0 (C-1); 1
MNEEIRPICIE T 663.1(C-2) LS IMRIECES
5. 63.6.65.9.67.9.72.3.73.1.77.6.79.9.83.1. [, %
A DL B AR HEN 2 A SN — AN RIS (B]2).

" m
13 m
4\_:-1\:‘_9 7 < 20"
0 R 4
R T
Figure 2 Key 'H-'H COSY and HMBC correlations of com-
pound 1. === 'H-'H COSY, /X HMBC

N TE & C SR T TE 4> T 45 04 Fp (0 A B R B2
i, BRI HSQC W i 2 S5 Bk HARAIE R R 715 5
(#%1). [ H-H COSY i im0 H L i 715 5
Oy 3.43 (H-1) A& S K W &L T 118 5 0, 4.33 (H-2) #H
XK, FA IR TE 5 oy 4.09 (H-13) AN i 715
5 0y 6.75 (H-12) AH ¢, XU 115 5 dy 6.75 (H-12) A
0, 5.89 (H-11) #H5%. 454 HMBC B $2 7R 7 40 I A A
JFAE 5 5, 3.43 (H-1) FI & A X HH C1E 5 o, 63.1
(C-2) B3t C155 o, 83.1 (C-3) M, AR HF I T
{55 6, 4.33 (H-2) 545 CIE 5 6. 83.1 (C-3).5; 67.9
(C-4)6c 79.9 (C-5) AHIE, & 4 FE T 115 5 0, 4.09
(H-13) FIXUHE C 15 5 0. 104.5 (C-12). 6, 154.0 (C-13)
DL Ik FE C A5 5 0. 77.6 (C-10) A%, SR 115 5 o,
6.75 (H-12) FIHE C15 5 o, 77.6 (C-10) HI5%, XU fH 1
55 6, 5.89 (H-11) 5 &4 W H £ C {55 6, 60.9 (C-13)
PAS L C A5 5 0, 73.1 (C-9).0, 72.3 (C-8) KiK. [AIAT,
i3 ChemBioDraw & 4L iZ AL & ¥ 1) °C NMR, K332
A 2R BSR4 T 45 K v 6 A3t C Ik AR N T
747, HIANE HMBC 3 b ToAT AT AH SC ek CHE 5, o
63.6 1 ¢ 65.9 73 il Az T~ 73 1 45 HH I 6 KL AN 7 7

UbAbh, o 7 45 K b 11 60 R0 12 1 03 3L R T (5 5
Oy 6.75 1 6y, 5.89 ¥4l & %y 15.6 Hz, I H XU
Ry R S FIRZ A S 26 FHwIE 7, 5
th& W (2S)-+ =%¢-(5E,11E)- —J#-7,9- —4-1,2,13-=
T 5L A [R] P 1 Y, 4 STk R vk, R Bl i
Mo,(OAc), if5 ‘3 1] CD i % 5, 7£ 300 nm 4t & 7 1E
Cotton %32, ML &Y N (2S)-1+ = Ji-(11E)-— -3,
5,7,9-WY #-1,2,13- =, N1 HLEY, B Kk NMR
W1,
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Table1 *H NMR and *C NMR spectral data of compound 1 (*H:
600 MHz, 3C: 150 MHz, in DMSO-d,)

Position Oy Oc Type
1 3.43(2H, m) 65.0 CH,
2 4.33 (1H,dd, J=11.4,6.0 Hz) 63.1 CH
3 83.1 C
4 67.9
5 79.9 c
6 63.6 C
7 65.9 C
8 72.3 C
9 73.1 C

10 77.6 C

11 5.89 (1H, dt, J = 15.6, 2.4 Hz) 104.5 CH

12 6.75 (1H, dt, J = 15.6, 4.2 Hz) 154.0 CH

13 4.09 (2H, m) 60.9 CH,
a2 KEJeERRAR (FEE), Molish I £

MeOH

B4 mp 198~213 'C . UV An (loge): 212 (4.36),
256 (3.87) nm. IR B &Y & A7 JLHEXUHE 1 593
(cm™). fiE 4 (1 737.1 286 cm?). ESI-MS m/z: 308.1
[M+Na]*, 3 B iZ A6 A 90 10 H X 43 7 o &y 285, 4
£ tH.°C NMR K DEPT £ 48 40l 73 7 25 # A7 1E 1
AN R fi 4 =4 P 0E HR-ESI-MS m/z: 308.067 2
[M+Na]* (i1-#1E 4 308.066 8), #5733 N C,H,NO,,
AN AIE N 6.

2 #5 'H NMR (600 MHz, DMSO-d;) % %5 5 4 Ui
AN LA TR (e -4- FER) AT A, ¥
T DL REEVE R A 07 & R T{E 5 6, 8.22 (2H, dd,
J=7.2,24Hz, H-2,6).6, 7.24 (1H, dd, J = 7.2, 2.4 Hz,
H-3,5) &/~ 7 T4t R A E— 1~ AABB & 5.4t; H
HMBC ¥ TR i 115 5 0, 8.22 Ml o, 7.24 8 5 C {5 5
0c 164.1 (-C=0) XK, 45 A £LAME 5 1 737 et 4k 7
TE P ARAE 14-C=0; [F I HMBC 48 &R it 115
5 6, 8.22 F1 5, 7.24 5 C{5 5 6. 144.0 (C-4) FIFEAF1E
FHOR; 256 DL R8s 55 Skt ek &9 R A —
AN I -4- HA B Y 45 1107 (11 3).

I Ah, 1% AL S P 9 Molish Jz B 5 BH 4, 812 1
SE R A AE RS, AR B 1Y) o R 115 5 0 5.17 (1H,

Figure 3 Key 'H-'H COSY and HMBC correlations of com-
pound 2. s 'H-'H COSY, /X HMBC

d, J =7.8 Hz, H-1") L}z C {5 5 6. 101.8.78.5.78.0.
74.8.71.3.62.51 HEW Oy 1 75 1 4 B B 0l i
F R TA5 5 A5 (7.8 Hz) DLA ST AR AL R
(SR 3 23 BT Ay B-D- 1 8, B AR 75 vk A
LI 2.

SR if 58 Bl R AE 4 T A5 R b AL B R T 5,
S AP TH-1H COSY F HSQC i i 5 5 By B #5 MH & 1
RFES (£2). A HMBC i & 7% $# i 3 i1 0,
5.17 (H-1') 5 o, 164.1 (-C=0) 3%, 45 & 40 4 itk 1
286 et A HE $E 7R 43 T 45 0 R A R TR B O\ 4T B
53 F- 1) i J2 C RS SR 4 437 ¥)-COOH LATg B AH 7% 42 .
B 2855 AL A 2 R ML E -4- F I -O-B-D- I i 7 457 B
Betr, hH—H i EY, BARNMR L% 2.

Table 2 *H NMR and *C NMR spectral data of compound 2 (*H,
600 MHz; °C, 150 MHz, in DMSO-d,)

Position Jy Oc Type

1

2,6 8.22 (2H,dd, J=7.2, 2.4 Hz) 126.8 CH
3,5 7.24 (2H,dd, J=7.2,2.4 Hz) 117.9 CH
4 144.0 C

-C=0 164.1 C
Glc-

1 5.17 (1H,d, J=7.8 H2) 101.8 CH
2! 3.50 (1H, m) 74.8 CH
3 3.53 (1H, m) 78.5 CH
4 3.41 (1H, m) 71.3 CH
5 3.51 (1H, m) 78.0 CH
6a’ 3.91 (1H, dd, J = 12.6, 2.4 Hz) 62.5 CH,
6b’ 3.70 (1H, dd, J = 12.0, 6.0 Hz)

I ER S

BRUKER AVANCE I111-600 %4 #% R 3L 3R A% (B 1 A
50 F]); HP-Q-P050 7 i 1 il 4 Vi HH 0 3% 43 (T 4
VAR IRRH A BR A 7]); Agilent 1260 Infinity 1175k €4
A AN Agilent 7890A MY UAH (i X (35 = FECFH
AR 2 7]); API QSTAR Pulsar | %Y &5 3% PU 20 AT K AT I
T 0 )5 B0 FH € 1 A3 (3 16 I FH AR ) & 4t 8 \); U-3000
RYER NG REM 52 4 (H A H AL 22 #]); NEXUS 670 FT-IR
BILL AN (FEBR /R B A Fl); SGWX-4 BAE
FAC (R ); 2Pl 2% ik A ODS-2 (20 mmx
250 mm, 5 pm), 91 g A IR B A ] 77 il R
HE % (100~200.200~300 H)- i JZ (1 i I8 GF,, 3
N SR )RR b SEE FH SR kA% (60~80.80~
100 H) Jy B 255 A4k 2385004 IR A 71 £ 775 ODS Ik}
HH Merck 2> &) 28 7= 6 BE e It B FH AR 350 R 23 d 4,
REES FAL LT 7= i = RORAR ) 2% B F i 4k, o b
AT Al A BR A F . 244201848 H 23 H
KHEWRB VR KIEX F, il R EZREE
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2 R AR WA 45 8 AR LT R R AR N AR LA
1 RS

HUTF (0 /NTE BT B A B 5.7 kg, K3, 1 80% &
FE VAR BRI 3 UK A 115 H VIR oA 48 42 To g, 1 IR
A hEE . S b R CBR IE T BRI, &K 4
R, BRI ARG RRE, WA E. BLLIR LT
= E (46.3 g), & 1E #H B R A 1%, CH,Cl,-CH,0H
(100:0,99:1,98:2,97:3,95:5,9:1,8:2,7:3,6:4,5:5)
RGUAAT R E Ve, 38 1 2 S A IR A R 4
A5 5] 8 4H iR 7> Fr.A1~AS8; i 7 Fr.A2 (2.8 g) £ % Wk
JlikE 73 85, CH,Cl,~CH,OH (99:1, 98:2, 97:3, 95:5,9:1)
BhREVER, 7931 5 4% Fr.A2.1~Fr.A2.5; i 7> Fr.A2.4
(450 mg) £ i R 45 WRAH €1 (H - 7K 42:58) 77
254k &) 3 (t:=16.8 min, 5.2 mg), £ = &5 ] 45 1 AH
o3 (FEE-7K 47:53) 4iL 3 Bk 59 1 (:=37.5 min,
8.2 mg); Vi 4 Fr.A4 (6.7 g) £ Bk e k4> 55, CH,Cl,~
CH,OH (97:3,95:5,9:1,8:2, 7:3) B ¥k it 15315
H U 5 Fr. Ad.1~Fr. A4.5; it 4> Fr.A4.2 (600 mg) £
Sephadex LH20 4fi {t,, & 24 il #% WA (5 1% (- K
26:74) 5343 26 E ) 2 (1,=9.5 min, 1.3 mg), 7 & il
WA O3 (F - 7K 43:57) 415 B4k S0 4 (=
34.5 min, 4.3 mg).5 (t,=49.5 min, 8.2 mg), = X4 il % ¥
FHEE (FREE-IK, 52:48) 24015 2I1LA54 6 (t:=78.0 min,
2.3 mq); i 5 Fr.A4.4 1) 8~ 13 ) & I 2 1w RO AT i) 4%
i (HFRE-7K 63:37) 7 B3 2L A 7 (t:=12.5 min,
11.5 mg), 15~ 19 Jifi A I 2 i 20 AH 1) 4 (i (P i -
/K, 43:57) 4tk 15 204k &4 8 (t,=33.5 min, 8.7 mg); it
4> Fr.A5 (6.5 g) £ 5 Jiz #4 43 25, F CH,Cl,-CH,OH
(9:1,8:2,7:3,6:4) B EE BRI, 155 4 403 7 Fr. A5.1~
Fr.A5.4, Jii 73 Fr.A5.2 [f] 9~ 16 )il & I B 45 S 5 24k &
)9 (123.5 mg); Wi 7 Fr.A6 (6.5 g) £ Z Wt Jlie k73 55,
CH,CI,-CH,OH (9:1, 8:2, 7:3, 6:4) B & I b, 133 4
H 4 Fr.A6.1~Fr.A6.4, it /> Fr.A6.1 1) 5~8 il & If
2t Sephadex LH20 73 5 - /& 207 AH il 2% (il (P - K
37:63) 4li k.79 2L &4 10 (t;=35.0 min, 25.4 mg), it
43 Fr.AG.4 1] 3~6 Jill & I 248 i ROBUH 1) 2% (FFE-K,
36:64) 4> 555 £ 11 (tz=42.5 min, 8.7 mg).
2 EY2REEKERNEEHE

WA &9 2 (2.5 mg) ¥ T 3 mL Z& K H, A
10 mg £F 4 & B, 37 ‘C/KIB I 6 h, 7K i SR 7
LR R AH 3 Uk, [ AL EUR, B 7K I ek R 251
BEAREE . U1 mg B BOBERE FA T 1 mL K
mEmE, N -2 e R F S R £k 2 mg, AR A
60 C/KHHIMFA 1.5 hJE, BP9 E T4, A 0.6 mL
= F LR BRI, 60 C 4k SRR NI L5 h R )5, e

SRR A 3 mL Z& 1B K R, SRR AR IE OO REHL 3 UK .
G REE R 45 22 2 mL, BX 1 mL ik 0.45 pm JE i, i
SRS AT . PRI D-R &R AR S 1 mg, 4% FR 7
EHATRTAE A3, RIEAT SR €3 23 A I b e
IR OR B B () (-7 225 4 ¥ R B3 B 1) 2y 20.59 min)©9),
I R E A B 2 T B R I 4 R R

3 “#HLxE

a1 KRETEEBHRE (CRLE); [d) +21.3
(c 0.03, EtOAC); UV 21" (loge): 252 (2.75), 261 (2.58),
278 (2.67), 293 (2.95), 315 (3.03) nm. IR (KBr)/cm:
3387,2927,2 213, 1623, 1 037, 945. R4} = 2 ¥4 i
i HR-ESI-MS m/z: 215.069 9 [M+H]* (it & {H N
215.070 8), i & 4> T 30 N CigH 05 A ML A1 A 9,
H'H NMR A1 13C NMR %8 W% 1.

&2 IRETER A (FEE), Molish v 5
BHYE . UV A" (loge): 212 (4.36), 256 (3.87) nm. IR
(KBr)/cm™: 3 065, 1 737, 1 593, 1 286. ESI-MS m/z:
308.1 [M+Na]*, 3 HiZ Ak & ¥ I A Xt 23 -1 5t & 0 285,
454 1H.3C NMR J2 DEPT #4437 45 #4 A7 45 1
AN 75 AR 20 95 3% HR-ESI-MS m/z: 308.067 2
[M+Na] * (il % fi vy 308.066 8), i & 7 ¥ X N
C,HsNO, AHFIFE N 6, F *H NMR 1 °C NMR % 45
W 2.

WHEWI LR, ESI-MS m/z: 449.1 [M+H]*.
IH NMR (600 MHz, DMSO-dj) 8: 7.46 (1H, d, J = 1.8 Hz,
H-2'), 7.34 (1H, dd, J = 8.4 Hz, H-6'), 7.21 (1H, d, J =
8.4 Hz, H-4), 7.07 (1H, d, J = 8.4 Hz, H-5), 6.86 (1H, d,
J = 8.4 Hz, H-5'), 6.71 (1H, s, H-10), 4.95 (1H, d, J =
7.8 Hz, H-1"), 3.72 (1H, d, J = 11.4 Hz, H-6",), 3.50
(2H, dd, J = 10.8, 5.4 Hz, H-6",), 3.37~3.42 (3H, over-
lapped, H-2",3",4"), 3.19 (1H, m, H-5"); *C NMR (150
MHz, DMSO-d,) 6: 145.6 (C-2), 182.4 (C-3), 114.4 (C-
4), 111.9 (C-5), 152.2 (C-6), 132.4 (C-7), 154.0 (C-8),
117.1 (C-9), 112.9 (C-10), 123.3 (C-1'), 118.3 (C-2'),
145.5 (C-3'), 148.3 (C-4'), 116.0 (C-5'), 124.9 (C-6'),
101.6 (C-1"), 73.2 (C-2"), 77.3 (C-3"), 69.6 (C-4"), 75.7
(C-5"), 60.6 (C-6") LA L% Wi s 5 AH ¢ SCHREC by
B, e & 3 N R

EMA  HIEEKAK, ESI-MS m/z: 406.1 [M+H]*
'H NMR (600 MHz, DMSO-d,) d: 7.47 (2H, m, H-2',6),
7.40 (2H, m, H-3,5'), 7.35 (1H, m, H-4"), 7.28 (1H, d,
J = 9.0 Hz, H-3), 7.18 (1H, d, J = 3.0 Hz, H-6), 6.95
(1H, dd, J = 9.0, 3.0 Hz, H-4), 5.31 (2H, m, H-7’), 4.73
(1H, d, J = 7.2 Hz, H-1"), 3.88 (1H, dd, J = 12.0, 3.0 Hz,
H-6a"), 3.69 (1H, dd, J = 12.6, 6.3 Hz, H-6b"), 3.47 (1H,
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m, H-2"), 3.46 (1H, m, H-5"), 3.39 (1H, m, H-3"), 3.37
(1H, m, H-4"); 3C NMR (150 MHz, DMSO-dj) 4: 123.4
(C-1), 152.1 (C-2), 121.7 (C-3), 122.0 (C-4), 154.2 (C-
5), 117.7 (C-6), 168.0 (C-7), 137.5 (C-1'), 129.4 (C-2’,
6'), 129.8 (C-3', 5"), 129.5 (C-4'), 68.2 (C-7"), 105.5 (C-
1), 75.2 (C-2"), 78.6 (C-3"), 71.5 (C-4"), 77.7 (C-5"),
62.8 (C-6"). DL B HEEHE 5 HH % SR EL 5%, 7 i€
tb4 ) 4 A trichocarpine .

WEWS HFHOK K, ESI-MS m/z: 465.1 [M+H]*.
H NMR (600 MHz, DMSO-d;) 6: 7.84 (1H, d, J = 9.0 Hz,
H-6'), 7.76 (1H, d, J = 15.6 Hz, H-$), 7.63 (1H, d, J =
15.6 Hz, H-a), 7.24 (1H, d, J = 1.8 Hz, H-2), 7.20 (1H,
dd, J = 8.4, 1.8 Hz, H-6), 6.98 (1H, d, J = 8.4 Hz, H-5),
6.53 (1H, d, J = 9.0 Hz, H-5'), 4.81 (1H, d, J = 7.8 Hz,
H-1"), 3.91 (3H, s, -OMe), 3.81 (1H, dd, J = 12.0, 1.6 Hz,
H-6,"), 3.74 (1H, dd, J = 12.0, 4.2 Hz, H-6,"), 3.54 (1H,
m, H-5"), 3.44~3.50 (2H, m, 2",3"), 3.29 (1H, m, 4");
13C NMR (150 MHz, DMSO-d;) d: 129.6 (C-1), 1155
(C-2), 148.2 (C-3), 152.1 (C-4), 112.7 (C-5), 123.9 (C-
6), 194.1 (-C=0), 119.3 (C-0), 146.4 (C-p), 115.7 (C-1"),
158.7 (C-2'), 133.7 (C-3"), 159.3 (C-4"), 109.4 (C-5'),
129.0 (C-6'), 106.7 (C-1"), 75.5 (C-2"), 78.,5 (C-3"),
70.8 (C-4"), 77.8 (C-5"), 62.1 (C-6"), 56.6 (-CH,, 4-
OMe). VL A% 3 5 A0 K SCHRIMALL AL, B E L&
5 2y B 5 -4- H ik -3'-O-3- D - ML I ] 267 R

&6 BFEEHAK, ESI-MS m/z: 507.1 [M+H]"
'H NMR (600 MHz, DMSO-d,) 5 7.80 (1H, d, J = 16.2 Hz,
H-$), 7.65 (1H, d, J = 9.0 Hz, H-6"), 7.63 (1H, d, J =
16.2 Hz, H-a), 7.26 (1H, d, J = 1.8 Hz, H-2), 7.22 (1H,
dd, J = 8.4, 1.8 Hz, H-6), 6.99 (1H, d, J = 8.4 Hz, H-5),
6.79 (1H, d, J = 9.0 Hz, H-5), 4.99 (1H, d, J = 7.8 Hz,
H-1"), 4.43 (1H, dd, J = 12.0, 1.8 Hz, H-6,"), 4.26 (1H,
dd,J=12.0, 6.6 Hz, H-6,"), 3.92 (3H, s, -OMe), 3.70 (1H,
m, H-5"), 3.49~3.59 (2H, m, 2",3"), 3.42 (1H, m, 4"),
2.08 (3H, s, -OMe); *C NMR (150 MHz, DMSO-d;) ¢:
129.6 (C-1), 115.5 (C-2), 148.2 (C-3), 152.2 (C-4), 112.7
(C-5),124.0 (C-6), 194.8 (-C=0), 119.3 (C-a), 146.7 (C-B),
117.6 (C-1'), 151.7 (C-2), 136.0 (C-3'), 154.1 (C-4'),
108.1 (C-5"), 122.7 (C-6'), 102.5 (C-1"), 74.8 (C-2"), 77.5
(C-3"),71.6 (C-4"), 75.7 (C-5"), 64.8 (C-6"), 56.6 (-CH,,
4-OMe); 172.9 (-C=0, 6"-OAc), 20.9 (-CH,, 6"-OAc).
PA b R 1 B4 5 00 D% SCHRISTEL B, i 8 A5 70 6 9
& -4-H i -4'-0-f-D-(6"- 7. o 32 ) - 741 4 B -

WEWT AR R, ESI-MS m/z: 595.2 [M+H]*.
!H NMR (600 MHz, DMSO-d;) d: 7.56 (2H, overlapped,

J=8.4Hz, H-2"",H-6""), 7.56 (1H, overlapped, J=15.6 Hz,
H-7"), 7.46 (1H, d, J = 1.8 Hz, H-2'), 7.34 (1H, dd, J =
8.4, 1.8 Hz, H-6'), 7.14 (1H, d, J = 8.4 Hz, H-4), 7.06
(1H, d, J = 8.4 Hz, H-5), 6.86 (1H, d, J = 8.4 Hz, H-5),
6.80 (2H, d, J = 8.4 Hz, H-3"", H-5""), 6.71 (1H, s, H-
10), 6.42 (1H, d, J = 15.6 Hz, H-8"), 5.04 (1H, d, J =
7.2 Hz, H-1"), 4.45 (1H, d, J = 10.2 Hz, H-6,"), 4.21
(1H, dd, J = 12.0, 6.6 Hz, H-6,"), 3.76 (1H, m, H-5"),
3.41 (2H, m, H-2", 3"), 3.28 (1H, m, H-4"); 3C NMR
(150 MHz, DMSO-d,) d: 145.6 (C-2), 182.3 (C-3), 114.4
(C-4), 111.7 (C-5), 152.0 (C-6), 132.3 (C-7), 154.0 (C-
8), 117.1 (C-9), 112.9 (C-10), 123.3 (C-1’), 118.3 (C-2'),
145.5 (C-3'), 148.3 (C-4'), 116.0 (C-5'), 124.9 (C-6'),
101.1 (C-1"), 74.1 (C-2"), 75.5 (C-3"), 69.9 (C-4"), 73.2
(C-5"), 63.3 (C-6"); 125.0 (C-1""), 130.4 (C-2"", C-6""),
115.8 (C-3", C-5""), 159.9 (C-4""), 145.0 (C-7""), 113.9
(C-8"), 166.4 (C-9"). LA L A% Bk EL 4 5 FH OC ST HRE41)
E 8, Wi e &4 7 N 2-6-0-(6"-O-p-7& &k 3k -p-D-nit
VR 81 7 i 3 )-6, 7,37, 4/- DU 2 FHEFE i

EMS I EHA, ESI-MS m/z: 457.1 [M+H]",
'H NMR (DMSO-d,, 600 MHz) &: 7.53 (1H, d, J = 1.8 Hz,
H-2'), 7.50 (1H, dd, J = 8.4, 1.8 Hz, H-6'), 6.90 (1H, d,
J = 8.4 Hz, H-5'), 6.40 (1H, d, J = 1.8 Hz, H-8), 6.21
(1H, d, J = 1.8 Hz, H-6), 5.47 (1H, s, H-H-1"), 3.49~
4.33 (5H, m); *C NMR (DMSO-d,, 150 MHz) ¢: 158.7
(C-2), 135.0 (C-3), 180.1 (C-4), 163.2 (C-5), 100.1 (C-6),
166.3 (C-7), 94.9 (C-8), 159.5 (C-9), 105.7 (C-10), 123.1
(C-1"),116.6(C-2"),146.5(C-3'),150.0 (C-4'),117.0(C-5"),
123.2 (C-6'), 109.7 (C-1"), 83.5 (C-2"), 78.8 (C-3"), 88.1
(C-4"), 62.7 (C-5"). VA LA HEAHE 5 HH OC SCHRIS8IEL
B, BHE A1) 8 A B F-3-O-a-L-F R AFT R 1

B9 IRFEHEHA, ESI-MS m/z: 449.1 [M+H]",
'H NMR (600 MHz, DMSO-d,) : 12.64 (1H, s, 5-OH),
10.89 (1H, s, 7-OH), 9.74 (1H, s, 4-OH), 9.17 (1H, S, 3"-
OH), 7.67 (1H, dd, J = 8.4, 2.4 Hz, H-6'), 7.52 (1H, d,
J=2.4Hz, H-2"),6.82 (1H, d,J = 8.4 Hz, H-5'), 6.41 (1H,
d, J = 1.8 Hz, H-8), 6.21 (1H, d, J = 1.8 Hz, H-6), 5.38
(1H,d,J=7.8 Hz, H-1"),3.66 (1H, m, H-4"), 3.58 (1H, m,
H-2"), 3.46 (1H, m, H-6,"), 3.38 (1H, m, H-3"), 3.32 (1H,
m, H-5"), 3.31 (1H, m, 6,"); 3C NMR (150 MHz, DMSO-
dg) J: 156.2 (C-2), 133.5 (C-3), 177.5 (C-4), 161.3 (C-5),
98.7 (C-6), 164.2 (C-7), 93.5 (C-8), 156.3 (C-9), 103.9 (C-
10), 121.1 (C-1'), 115.9 (C-2'), 145.5 (C-3'), 148.3 (C-4"),
116.0 (C-5'), 124.9 (C-6"), 101.6 (C-1"), 73.2 (C-2"), 77.3
(C-3"), 69.6 (C-4"), 75.7 (C-5"), 60.6 (C-6"). LA L 4%1%
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WEWL0 RIFEERA, ESI-MS m/z: 397.1 [M+H]*.
'H NMR (600 MHz, DMSO-dj) ¢: 6.37 (1H, dt, J = 16.2,
4.2 Hz, H-6), 6.35 (1H, dg, J = 16.2, 4.2 Hz, H-13), 5.83
(1H,d,J = 16.2 Hz, H-12), 5.66 (1H, d, J = 16.2 Hz, H-7),
4.35(1H,d,J=7.8 Hz, H-1'), 4.13 (2H, dd, J = 4.8, 2.4 Hz,
H-13), 3.86 (2H, m, H-3, H-6,'), 3.76 (1H, m, H-1,), 3.69
(1H, m, H-6,"), 3.67 (1H, m, H-1,), 3.35 (1H, m, H-3"),
3.26 (2H, m, H-4', H-5"), 3.16 (1H, m, H-2'), 2.30 (2H,
dd, J = 15.0, 7.8 Hz, H-5), 1.76 (2H, m, H-2), 1.67 (2H,
m, H-4); 3C NMR (150 MHz, DMSO-d;) d: 59.7 (C-1),
38.4(C-2), 78.0 (C-3), 35.5 (C-4), 30.2 (C-5), 150.2 (C-6),
109.1 (C-7), 81.4 (C-8), 75.0 (C-9), 73.2 (C-10), 79.9 (C-
11), 109.9 (C-12), 147.5 (C-13), 62.9 (C-14), 104.0 (C-
1), 75.5 (C-2'), 78.3 (C-3'), 71.8 (C-4"), 77.9 (C-5'), 63.0
(C-6")o LA FAZMEEHE 5 A DG SCHRPOLL 8, 1 &)
10 4 (3S)-+ VU kE-(6E,12E)- —#%-8,10- —Hk-1,14- — % -
3-O-p-D-Hi EHEH o

EW1L kK, ESI-MS miz: 377.1 [M+H]*.
'H NMR (600 MHz, DMSO-d;) ¢: 6.61 (1H, dt, J = 15.6,
4.2 Hz, H-12), 5.87 (1H, dt, J = 15.6, 2.4 Hz, H-11), 5.13
(1H, d, J = 6.0 Hz, H-2), 4.46 (1H, d, J = 7.8 Hz, H-1"),
4.17 (2H, dd, J = 4.2, 2.4 Hz, H-13), 3.85 (1H, m, H-6,"),
3.71 (1H, m, H-6,’), 3.69 (2H , m, H-1), 3.38~3.22 (4H,
m, H-2 ~5'); 3C NMR (150 MHz, DMSO-dy) ¢: 65.7
(C-1), 78.0 (C-2), 80.9 (C-3), 71.5 (C-4), 75.3 (C-5), 65.5
(C-6),72.6(C-7),72.9(C-8),74.2 (C-9),78.3(C-10),107.1
(C-11),152.4(C-12),62.7 (C-14),104.0 (C-1'), 75.3(C-2"),
78.3(C-3'), 71.5(C-4'), 78.0 (C-5'), 62.7 (C-6'). LA I#%H
HHE -5 AH G SCHRPI LR, 158 G 11 N AT SR B
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