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Abstract: To further investigate the biological chemical constituents of pharmacological effects of folk medicine
Heteropanax fragrans (Roxb.) Seem., eight compounds were isolated from the alcohol extract of the leaves. On
the basis of spectral data, their structures were identified as: (75,8R)-balanophonin-4-O-B-D-glucopyranoside (1),
4B,10a-aromadendranediol (2), protocatechuic acid (3), 3’-methoxy-quercetin-3-O-B-D-glucopyranoside (4),
kaempferol-3-O-B-D-glucopyranoside (5), quercetin-3-O-B-D-glucopyranoside (6), quercetin-3-O-B-D-rutinoside
(7), kaempferol-3-O-B-D-rutinoside (8). All of eight compounds were obtained from this species for the first time.
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1.2 AXERAAF]

Jfi{X LCQ DECA XP %!(3[H Thremo 2 ),
Bruker AVANCE 500 i S A% G LR G 1
Bruker A ), = FAMITAX ZF-1 BY( iR
SR G IR AR, mRCAH ER LC3000 A
b alErEE R A R A R]), 4 HPLC thi it
YMC-Pack ODS-A AA12S05-2520WT (250 mmx
20 mm i.d., S-5 um, 12 nm),

Sephadex LH-20 (At &85 B A R A F),
il 4 v ERE AR (R R B R E TR A F)), A
BEREKE(80~100 AT 200~300 H). TR EE Mtk
(GF,s4)~ SUAHTHZ EOIEHR Silica gel 60 RP-18 (2] 2k
wAHE), mAIH: CD;0D-dy 1 DMSO-dg (3£ H &
MR/ T] CIL), FHAREFIFLEZG S8 N E P2 o pr 4l

1.3 IS5

Me AR (10,75 k) B A B J 0 L Rt
Ky H 95%CBET ZiRIEAE 3 X, X 48 h, $EHL
TR EIR A1 LB . IR A RN 2R 2,
FEREEL, 43 AR 4E ZEBGR »

28 O BRIR B (225 )4 1E M RE A (i 4y
2, L= - EE(10:1~1: 1) BREE SR, IR
4y, TLC KA FFN Fr.~Fr.7 3t 7 N4y

Fr.1 (2.6 @)% IEAHRERAE (i, — S be- I
(50:1~7: 1), L TLCKM 5 & F- N4 53 Fr.1-afil
Fr.1-b, 704 EMRER A G, AimiE- LR Ll
(5:1~1:1)BE BE PR, S TLCA -4 3240 154 5 Bt
B35 -a-1. Fr.l-a- 12 H % M2 G f
-2 08 WG DIERIFA], 514651 (16 mg).
Fr3 (3.1 @& IEMEERAE GRS, =& bi-H I :
I~LD)BEFESEME, A TLCK M 5 & I B SUAH R 9R 2
f3Fr.3-afFr.3-b4 55, & EARERAE IS, =
HH G- EE(11:1~5: DB EE e, HoFr3-a-2440

IR EY3 (120 mg);  Fr.3-b-248 il £ i BURAH
B EODS (68% FHRE-7K) 5 REBEML, 4tk 53L&
2 (93 mg). Fr.4%Sephadex LH-20FF: i (H BEYE
JB8), &M [F R (4153 )5 15 Fr.4-a 1 Fr.4-b 40
5%, G IEMEER R 4y B, = S - H (T
1~4:1)BREEVEML, 205196 A 1 5F14 (F£510 mg).
Fr. 5 (1.6 g)%Sephadex LH-204:(fi, &3 TLCK:
D5 AH [E) B A5 A9 2 3 Fre. 5-a I Fr. 5 b4 4y, 23 )&
TEAHRE AT (B, = S be - FH I (7:1~3: D) R FE
i, itk 5L 5906 (4 mg), Fr.6 (4.1 gy 1EMHE
ekttt , =& -G I~LED BB, Frfs
F R BAaA S 7 (1218 mg). Fr.7 (1.1 g)
2t Sephadex LH-20FF ta it 2lift, HWEESLM, 151K
AR A Y8 (222 mg).

14 &% e

(75,8R)-4E T FE % & -4-0-p-D- Pk I 3 4 B
[(7S,8R)-Balanophonin-4-O-§-D-glucopyranoside, 1]
FHEMAR, TR CuHi011; ESI-MS m/z: 541.3
[M + Na]’; "H NMR (500 MHz, CD;0D): & 9.58 (1H,
d, J = 8.0 Hz, H-9), 7.61 (1H, d, J = 16.0 Hz, H-7"),
7.27 (1H, br s, H-6'), 7.24 (1H, br s, H-2'), 7.15 (1H, d,
J = 8.5 Hz, H-5), 7.02 (1H, d, J = 1.0 Hz, H-2), 6.93
(1H, dd, J = 1.5, 8.5 Hz, H-6), 6.68 (1H, dd, J = 8.0,
16.0 Hz, H-8"), 5.66 (1H, d, J = 6.0 Hz, H-7), 4.89
(1H, d, J = 7.5 Hz, Glc-H-1), 3.92 (3H, s, 3'-OCHj),
3.88 (2H, overlap, H-9), 3.84 (1H, overlap, Glc-H-6a),
3.83 (3H, s, 3-OCH3), 3.67 (1H, dd, J = 3.5, 12.0 Hz,
Glc-H-6b), 3.54 (1H, q, J = 6.0 Hz, H-8), 3.48 (1H, t,
J = 8.0 Hz, Glc-H-2), 3.45 (1H, t, J = 8.0 Hz, Glc-
H-3), 3.38 (2H, overlap, Glc-H-4, 5); °C NMR
(125 MHz, CD;0D): & 196.1 (C-9'), 155.9 (C-7"),
152.9 (C-4"), 151.1 (C-3), 147.9 (C-4), 146.1 (C-3"),
137.5 (C-1), 131.1 (C-5'), 129.8 (C-1"), 127.2 (C-8"),
120.0 (C-6"), 119.5 (C-6), 118.3 (C-5), 114.5 (C-2"),
111.4 (C-2), 102.8 (Gle-C-1), 89.6 (C-7), 78.2
(Gle-C-3), 77.9 (Glc-C-5), 74.9 (Glc-C-2), 71.4 (Gle-
C-4), 64.7 (C-9), 62.6 (Glc-C-6), 56.9 (3-OCHj3), 56.8
(3-OCHs), 54.9 (C-8). k¥ 5 3R [6]— 3

4,100-F AR L5 —® (4p,10a-Aromadendra-
nediol, 2) TG FE A, 73 F K CisHaeOn;
ESI-MS m/z: 261.3 [M + Na]"; 'H NMR (500 MHz,
CD;OD):  1.87 (1H, m, H-1), 1.26 (1H, d, J = 11.0 Hz,
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H-5), 1.22 (3H, s, H-15), 1.14 (3H, s, H-14), 1.05 (3H,
s, H-12), 1.03 (3H, s, H-13), 0.61 (1H, ddd, J = 6.0,
9.5, 11.0 Hz, H-7), 0.44 (1H, t, J = 9.5 Hz, H-6); °C
NMR (125 MHz, CD;0D): § 81.1 (C-4), 75.8 (C-10),
57.7 (C-1), 49.1 (C-5), 45.5 (C-9), 42.1 (C-3), 30.2
(C-6), 29.1 (C-13), 27.9 (C-7), 25.0 (C-2), 24.4 (C-14),
21.2 (C-8), 20.7 (C-11), 20.2 (C-15), 16.8 (C-12). 4%
452 CHR[ 71 LA XHMBCFHIHMQCHE:, 2 b &4
4B, 10075 A 2208 i

JE)LZE (Protocatechuic acid, 3) ki
K, T3 CHgO4; ESI-MS m/z: 177.1 [M + Nal',
331.1 [2M + Na]’, 153.1 [M — HJ, 307.1 [2M — HJ ;
'H NMR (500 MHz, CD;0D): & 7.44 (1H, brs, H-2),
7.43 (1H, dd, J = 2.0, 9.0 Hz, H-6), 6.80 (1H, d, J =
8.0 Hz, H-5); °C NMR (125 MHz, CD;0D): & 170.2
(C=0), 151.5 (C-4), 146.0 (C-3), 123.9 (C-6), 123.2
(C-1), 117.7 (C-2), 115.7 (C-5). ViEHdE 5 CHR[8-9]
—5, WE SRR LRER .

3- - B R -3-0-p-p-HL I E A BT (3'-
Methoxy-quercetin-3-O-p-D-glucopyranoside, 4)
FOMAE, 73T RCuH1O0 ,; ESI-MS m/z: 479.1 [M +
H]", 501.1 [M + Na]’, 517.1 [M + K]", 955.1 [2M —
H]; 'H NMR (500 MHz, CD;OD): & 7.91 (1H, s,
H-2), 7.56 (1H, d, J = 8.0 Hz, H-6'), 6.89 (1H, d, J =
8.0 Hz, H-5"), 6.36 (1H, s, H-8), 6.17 (1H, s, H-6),
5.39 (1H, d, J = 7.0 Hz, Glc-H-1), 3.93 (3H, s, 3"-
OCH;); °C NMR (125 MHz, CD;0D): § 179.3 (C-4),
166.0 (C-7), 163.0 (C-5), 158.6 (C-2), 158.3 (C-9),
150.8 (C-4'), 148.3 (C-3"), 135.3 (C-3), 123.8 (C-6"),
123.0 (C-1), 115.9 (C-2'), 114.3 (C-5"), 105.7 (C-10),
103.7 (Gle-C-1), 99.9 (C-6), 94.8 (C-8), 78.5 (Glc-C-
3), 78.0 (Glc-C-5), 75.9 (Glc-C-2), 71.4 (Glc-C-4),
62.5 (Gle-C-6), 56.7 (3'-OCHs). 5156 B %L
PEAH L, eSS 30 2 tHe 56.7H13.93 (3H,
sfs5, WRANHAENES, 4GHMBCHEEMZ
FSCHR[10], B A N 3 - B AR - I 3R -3-0-
B-D- M gt 7 26 B

Ll 2= 83-3-0-B-p-Fit i E Z ¥ H (Kaempferol-
3-0-p-D-glucopyranoside, 5) AR, 75T
Ca1Hy011; ESI-MS m/z: 449.1 [M + H]", 471.1 [M +
Na]", 895.3 [2M — H]; "H NMR (500 MHz, CD;0D):
5 8.04 (2H, d, J = 8.5 Hz, H-2', 6), 6.88 (2H, d, J =
8.0 Hz, H-3', 5"), 6.36 (1H, s, H-8), 6.17 (1H, s, H-6),

5.23 (1H, d, J = 7.0 Hz, Glc-H-1); *C NMR
(125 MHz, CD;OD): & 179.4 (C-4), 166.0 (C-7),
163.0 (C-5), 161.5 (C-4'), 159.0 (C-9), 158.4 (C-2),
135.4 (C-3), 132.3 (C-2)), 132.3 (C-6'), 122.7 (C-1"),
116.0 (C-3"), 116.0 (C-5'), 105.6 (C-10), 104.2 (Glc-
C-1), 99.9 (C-6), 94.8 (C-8), 78.3 (Glc-C-5), 78.0
(Gle-C-3), 75.7 (Gle-C-2), 71.3 (Glc-C-4), 62.6 (Gle-
C-6). WILEIE S5 CBR[11]— 8, W&yl
A1 -3-O-B-D- M Ity 1 267 R

Wil B2 & -3-0-B-D-ML i Z B H (Quercetin-3-
O-B-D-glucopyranoside, 6) B EHUR[E A, ¥
3 C3Hy0O012; ESI-MS m/z: 465.1 [M + H]', 487.1
[M + Na]’, 503.1 [M + K], 463.4 [M — HJ, 499.3
[M + CI]; "H NMR (500 MHz, CD;0D): § 7.71 (1H,
d, J=2.5 Hz, H-2'), 7.59 (1H, dd, J = 2.0, 8.5 Hz,
H-6'), 6.87 (1H, d, J= 8.5 Hz, H-5"), 6.40 (1H, d, J =
2.5 Hz, H-8), 6.21 (1H, d, J = 2.0 Hz, H-6), 5.26 (1H,
d, J=17.5Hz, Glc-H-1), 3.71 (1H, dd, J= 2.5, 12.0 Hz,
Glc-H-6a), 3.58 ( 1H, dd, J = 5.5, 12.0 Hz, Glc-H-6b);
BC NMR (125 MHz, CD;0D): § 179.5 (C-4), 166.1
(C-7), 163.0 (C-5), 159.0 (C-2), 158.5 (C-9), 149.8
(C-4"), 145.9 (C-3"), 135.7 (C-3), 123.2 (C-1"), 123.2
(C-6"), 117.7 (C-2"), 116.2 (C-5"), 105.8 (C-10), 104.5
(Gle-C-1), 99.8 (C-6), 94.8 (C-8), 78.5 (Glc-C-3),
78.2 (Gle-C-5), 75.8 (Gle-C-2), 71.3 (Gle-C-4), 62.5
(Gle-C-6). PWiLHHR 5 CHR[12]— 2, #ENED
i e 5 -3-O-B-D-AH I 36 2 B

W2 & -3-0-B-D-EFHEH (Quercetin-3-0-p-
D-rutinoside, 7) HEM AR, 771 CyHs056;
ESI-MS m/z: 633.1 [M + Na]", 1219.2 [2M — H]; 'H
NMR (500 MHz, DMSO-d;): & 12.60 (1H, s, 5-OH),
7.53 (2H, overlapped, H-2', 6"), 6.84 (1H, d, J =
8.5 Hz, H-5"), 6.38 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H,
d, J=2.0 Hz, H-6), 5.34 (1H, d, J = 7.0 Hz, Glc-H-1),
438 (1H, s, Rha-H-1); >C NMR (125 MHz, DMSO-
do): & 1774 (C-4), 164.1 (C-7), 161.2 (C-5), 156.6
(C-9), 156.4 (C-2), 148.4 (C-4"), 144.8 (C-3), 1333
(C-3), 1212 (C-6"), 121.6 (C-1'), 116.3 (C-5'), 115.2
(C-2"), 104.0 (C-10), 101.2 (Gle-C-1), 100.8 (Rha-C-1),
98.7 (C-6), 93.6 (C-8), 76.5 (Glc-C-3), 75.9 (Glec-C-5),
74.1 (Cle-C-2), 71.9 (Rha-C-4), 70.6 (Glc-C-4), 70.4
(Rha-C-3), 70.0 (Rha-C-2), 68.3 (Rha-C-5), 67.0 (Glc-
C-6), 17.8 (Rha-C-6), JHiIH5-53CHR[13] 2,
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WY -3-0-B-D-ZFFEE (Kaempferol-3-0-
B-D-rutinoside, 8)  HEURAR, 73T CoyHy0:5;
ESI-MS m/z: 617.2 [M + Na]', 6294 [M + CI]; 'H
NMR (500 MHz, DMSO-dj): & 12.56 (1H, s, 5-OH),
7.99 (2H, d, J = 8.5 Hz, H-2', 6'), 6.89 (2H, d, J =
8.5 Hz, H-3', 5'), 6.42 (1H, d, J = 2.0 Hz, H-8), 6.22
(1H, d, J = 2.0 Hz, H-6), 5.40 (1H, brs, Glc-2-OH),
533 (IH, d, J = 7.5 Hz, Gle-H-1), 4.48 (2H, brs,
Rha-3, 4-OH), 4.39 (1H, s, Rha-H-1), 0.99 (3H, d, J =

4 R =0OCH,
SR=H
6 R = OH

K1 AL P~8rIEEH

Fig. 1 Structures of compounds 1-8
:{: N A
2GR E

AT TR L EE SR B AR A K /N 4 20 ZE L
MFB, BB OIR CERAR), i Ak
i, Sephadex LH-20#%E 8 A 2% = RORUAH 55 (i
AR B 4ifk, RFHH NMR. °C NMR. ESI-MS
FTHMBCES 45 8 4509, /3 28 ME A (B,
FESANTEEATFE  INARHE &R LN R AN AN 205, 2
BIN: (7S,8R)-UE T M 1% 2K -4-O-B-D- M I ] %) B8 4
(1)~ 4B,100-FARZEHE BE (2)s JRILAER (3). 3-
F AR 7 2R -3-O-B-D-IL IR A A T (4) 1L 23T-

6.0 Hz, Rha-H-6); *C NMR (125 MHz, DMSO-d): &
177.8 (C-4), 164.3 (C-7), 161.6 (C-5), 160.3 (C-4"),
157.3 (C-2), 147.3 (C-9), 133.7 (C-3), 131.4 (C-2"),
131.4 (C-6"), 121.3 (C-1), 115.6 (C-3"), 115.6 (C-5"),
104.4 (C-10), 101.6 (C-1), 101.3 (Rha-C-1), 99.2 (C-
6), 94.3 (C-8), 76.8 (Glc-C-3), 76.2 (Glc-C-5), 74.6
(Gle-C-2), 72.3 (Rha-C-4), 71.0 (Rha-C-3), 70.8
(Rha-C-2), 70.4 (Glc-C-4), 68.7 (Rha-C-5), 67.4 (Glc-
C-6), 18.2 (Rha-C-6). WIE# 5 3CWR[14]—5,
SENAEY A Z5-3-0-B-D-ZE FHEH -

COOH

OH

3-O-B-D-ML I BT (5)- Hit i & -3-0-B-D-ML M i
BIFEE (6)- Wl Z-3-0-B-D-ZFFHE (DHANLIZE/)-
3-O-B-D-ZEHFFETE (8). X8/MELEWIIE N E IR
PR AT 3

ARG, RS RGBT Y
PE, BfETUARL. PURIERE R, PUEPUREE. B
25 B i v I R S AR RERE AL S5 1 . A
5 <P A P 5 PR 8 i S A 5 4 A g 5 < AR A
FARBU I A i R T — E B K
Ty 28R A A iy SR A 1) 2 BRI, eI
A E AR NI, LEAR /N B P 7 A 280 (AR
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br HHESE), MRS A A KR O
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BEAE IR H A A K IS T B, it — Bt s
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IR GBS K
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