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Chemical constituents from Simiao Yongan Decoction

LIU Peng, ZHANG En-hui, ZHANG Wei, JIANG Yan-yan, LIU Bin
School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 102488, China

Abstract: Objective To study the chemical constituents of Simiao Yongan Decoction. Methods The silica gel, ODS, Sephadex
LH-20, and AB-8 macroporous adsorption resin column chromatography were used to isolate and purify the chemical constituents from
Simiao Yongan Decoction. The structures of the constituents were identified on the basis of physiochemical properties, NMR, MS, and
other data. Results Twenty-two compounds were isolated and identified as 5(S)-5-carboxystrictosidine (1), harpagoside (2),
geniposide (3), glycyrrhetinic acid (4), glycyrrhizic acid (5), hyperoside (6), liquiritin (7), isoliquiritoside (8), liquiritigenin (9),
isoliquiritigenin (10), luteolin (11), quercetin (12), 2-(3-hydroxy-4-methoxyphenyl)ethyl O-a-arabinopyranosyl-(1—6)-O-a-
rhamnopyranosyl-(1—3)-O-B-glucopyranoside (13), angroside C (14), acteoside (15), cinnamic acid (16), ferulic acid (17),
(E)-aldosecologanin (18), protocatechuic acid (19), stigmasterol (20), hentriacontanol (21), and daucosterol (22). Conclusion
Compounds 1—3, 5, 6, 8, 11, 13—15, 18—21 are isolated from Simiao Yongan Decoction for the first time.

Key words: Simiao Yongan Decoction; 5(S)-5-carboxystrictosidine; harpagoside; geniposide; glycyrrhizic acid; hyperoside
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HJe P (geniposide, 3) HEIRER (B-glycyrrhetic
acid, 4). H ¥ B (glycyrrhizic acid, 5).
(E)-aldosecologanin (18); 7 NEME: &2 Bk
(hyperoside, 6). HH ¥ (liquiritin, 7). FFHHIF
(isoliquiritoside, 8). H¥ % (liquiritigenin, 9).
5+ H ¥ 2K (isoliquiritigenin, 10). A% 2 (luteolin,
1. #il & (quercetin, 12); 5 MPEFHEE: 2-3-
hydroxy-4-methoxyphenyl) ethyl O-a-arabinopyranosyl-
(1—6)-0-0-thamnopyranosyl-(1—3)-O-B-glucopyra-
noside (13). “ZH%i% T C (angroside C, 14). ZKi}
FHWEEF Cacteoside, 15). FERR (cinnamic acid,
16). FIZLR (ferulic acid, 17); 1 M EWIH:
5(S)-5-carboxystrictosidine (1); 1 MR JF L
ZKIR (protocatechuic acid, 19); 3 PNHANMZRILEW):
o8 mE C stigmasterol , 20 ) . = + — fE B
(hentriacontanol, 21)+ 1% M (daucosterol, 22).
Hrp, &Y 1~3. 5. 6. 8. 11, 13~15. 18~
21 AE RN 5 2t sr B3l
1 X5

VG-20-250 B HEAX . VG-ZAB-HS B!
(%E[E VG A 7]); Bruker ESQUIRE-LC Y i 4%
Bruker Avance I11-500 AU 3% i AL 4RAC (K-
Bruker A #)); RE-52A Jight 78Kk &5 (_RigoRAEAL
IXER) ) XZTA ez R A (R E R B
FURACERT s SHZ-I /KOG H AR GAE B I
TSI LA s SHB-II /K F H 23R
CHHEIE TR A R A 7)D: KQ-500DE A &%
G (BB E AR AR DS Bk
=HKE S (bR RIT %) ); Sartorious BT 25S
LR AT P e 20 1N G G W2 E - = A e 2 E]
FRAFD: AB-8 UKL E CREEETH R4k
T AR (100~200. 200~300 H).
WE A R Hy 2 HER G iR G il
Hl#EHR (20 cm>X20 cm, 20 cmX 10 cm, 7 5
PEAGTE) D5 At SR W e L 12 (i SR ke ( |
IAEEEGRI AT HZ S R -6 5 (8 cmX
8 cm, WiVLVUFH A A4 k) ); Sephadex LH-20
(Pharmacia /=i, JEEENOERHE & A R A = 2
) HEREH YMC C18 (50 um, Jb4EEHFR
BREARAT); MCIGEL CHP 20P ( =357 i,
G R R EA IR A7 703 .
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REKERAREE, SRAENZELRHED A%
Lonicera japonica Thunb. [ TIRIEHE; XS NELS
BHEYIZ 2 Scrophularia ningpoensis Hemsl. )T
PR MU ATERHEY 240 Angelica sinensis
(Oliv.) Diels. T4 H 5y TR H =
Glycyrrhiza uralensis Fisch. [T/ AR ZE

2 REESH

F VU wb 5 2 A 7 LG ARAE 3 kg X5 3
kg 2 kg. HH 1 kg, M 12 FEARFKIR
Lh 5 ERSEE 2 h, 38, P8 [F) By R R R
2 h, BIF2 KIEM, W4EE 9 000 mL, HIAN 95%
CWE, N CRERFR T HON 70%, §E 24 h, B,
WCEIEW, R S ), BRI K i, ik
MRS BER LB KIEFIIE TREREEL, SRR
PR W T, 3 A5 SR 130 g BEFR £ 16
722 g KMIFNIE T EEHAT 64 go

AL (130 g) I 100~200 HEERRFEFE,
ZRERR (200~300 H) ks, DL i -mE
FRmE (8:1.6:1.4:1.2:1.1:1.0: 1D
BEREVEL, TLC KR &IFHEFG S, [RIOE I,
RARH] 5 MRS Fr. 1~5. Fr. 1~2. 5 &5 45-H
FEEZE i, R A 21 (3 mg). 20 (6 mg)
122 (40 mg). Fr. 3 SRERAEETE, DLA I e
FROME (30122014 10 1) BEEVLm, Mk,
FA - R CBR B 45, A 16 (8 mg).

SRR B (22 g) A 100~200 H ki #E
FE, SRER (200~300 H) Hailhor s, Lo jhi-
BEERZFE (5:1.4:1.3:1.2:1.1:1.0: 1)
BEEEVERL, TLC KR, A IFMHFER Y, RASE] 8
AN Fr. 1~8. Fr. 3 &L A R F ik, Sephadex
LH-20 i (EAG-HEE 6 - 4) 4ith, B2EY
9(4mg).10(15 mg)F 17(9 mg).Fr. 7 £ Sephadex
LH-20 #: i, DAFEESEM, 15 2 Mg (Fr. 7.1~
Fr.7.2), Fr. 7.2 SRR G, DA i BE-BE L .05
(12 DY, BALA Y 11(23 mg) . Fr. 5 4 Sephadex
LH-20 #: i, DLFFEEEN, S0-FiEEL W, 19
AW 19 (4 mg). Fr. 6 & Sephadex LH-20 #F i,
DL EESERL, 79 3 MR Fr. 6.1~6.3, Fr. 6.1 &%
- RS B EY 4 (11 mg).

BUE TEESRRAL (64 g) /K EGidEid AB-8
DKL B A5 A T B RS T A e K e, PRI
30%- 50%- 70%- 95% LS, AR PRI,
3 R RN SO A A S A RER T B 30% S RESEII
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A ARER (200~300 H) HaiEsns, &4h-H
R EEEL (500 1. 2521, 10: 1. 8: 1. 6: 1.
4:1.2:1. 131, 0: 1), TLC iR, &I+
Wy, &R T AR Fr. 1~7. Fr. 3 B LS
1SS 7 (30 mg). Fr. 5 4 Sephadex LH-20 £
s, DR R, 18 2 MRS Fr. 5.1~5.2, Fr. 5.1
% Sephadex LH-20 #1431 (FHEEBLIL), ODS FE
i, HEE-K (30 1704 50 50, 70 130, 100 :0)
BEREEVEL, 732 AN Fr. 5.1.1~ 5.1.2, Fr. 5.1.2
FJ£: Sephadex LH-20 FE it (FHEESLN) 4lifk, 15
&4 14 (10 mg), Fr. 5.2 fKIKZ ODS FE it (H
fiZ-7K 50 50, 60 : 40, 70 : 30, 100 : 0 BEEBLH),
Sephadex LH-20 F:ail (FELGEHL, 30A4 13
(8 mg). Fr.7 ShEfcA:tit, DIED-HEE (3! 1.
201010150 0 D BRBEGRIN, 15 4 MR (Fr. 7.1~
7.4), Fr. 7.2 2 Sephadex LH-20 ¥ 2 ( FHEESE A ,
ODS H:th i (HIEE-7K 60 : 40, 70 : 30, 100 : 0 £
FEVEL), 152 M4 (Fr.7.2.1~ 7.2.2), Fr.7.2.1
2 ODS F:tails (FEE-7K 50 : 50, 60 : 40 [ EHERE
Yeli) BkEY 18 (7 mg), Fr. 7.2.2 4 ODS H:
i CHEE-7K 50 050, 60 @ 40 SEBLEEVER) 51k
A1 (8 mg)o BL 50% LBV i il > ek e A (33
B, DAAHEE-BERR £ 8-HEE (1:1:0—>0:0:
D BEEEGENL, 33) 7 M (Fr. 1~7). Fr. | £k
ALt CREEBEND, 43 2 MR (Fr. 1.1~1.2),
Fr. 1.2 4 TLCCEAG-HEE3 © 1), B &1 8(22 mg)
16 (15mg). Fr.2 £ Sephadex LH-20 FE {3 (H
FEVERL) 3 2 MR (Fr. 2.1~22), Fr. 2.1 &
Sephadex LH-20 FE i (E45-FEE 6 - 1) Feli,

Bk &2 (29 mg), Fr. 2.2 Z54)5- PR 45 15
AP 12 (16 mg). Fr. 5 4 Sephadex LH-20 A%
i (HEE-7K 70 © 304 100 @ 0 BEEE BN, 5 3 M
7y (Fr. 5.1~5.3), Fr.53 SRR AW, DEER O
PiE-FARE-7K (8 2 0 ¥, 15 4 M (Fr. 5.3.1~
53.4), Fr.5.3.4 4 MCI HE (HEE-7K 60 : 40,

70 130~ 100 : O BEEESEM, H4LEH S (13 mg).
Fr. 7 4 ODS tE a3, HEE-7K (60 : 40, 70 : 30,

100 : 0) B PRI 2 Mg (Fr. 7.1~7.2), Fr. 7.1
k% ODS Mt il CHEE-7K 70 & 304 100 © 0 6%
BeMit), Sephadex LH-20 A4l (HEEHEM) 15 2
ARy (Fr. 7.1.1~7.12), Fr. 7.1.1 SRR,
DABSHR 2. B6-FEIE-K (8 220 1) Yefii, B34ad 3
(10 mg), Fr. 7.2 ZRERAE G (EFER L - H EE-7K

8:2:1) REMM, Sephadex LH-20 FEfaifh (H
EEBEl) 4ifth, HE% 15 (8 mg).
3 GHETE

&Y 1: AR (FED, B TLC &
1, 10% MR £ B (1 R (B 5 . (+) ESI-MS
miz: 575 [M~+H]". "H-NMR (500 MHz, CD;0D) §:
4.59 (1H, d, J = 12.5 Hz, H-3), 3.89 (1H, dd, J = 12.0,
5.0 Hz, H-5), 3.00 (1H, m, H-6b), 7.42 (1H, d, J=17.5
Hz, H-9), 6.99 (1H, t, J = 15.0 Hz, H-10), 7.07 (1H, t,
J =15.0 Hz, H-11), 7.25 (1H, d, J = 8.0 Hz, H-12),
2.18 (1H, m, H-14a), 2.38 (1H, m, H-14b), 3.00 (1H,
m, H-15), 7.77 (1H, s, H-17), 5.21 (1H, d, J = 11.0 Hz,
H-18a), 5.32 (1H, d, J = 17.5 Hz, H-18b), 5.79 (1H,
ddd, J = 17.5, 10.5, 7.5 Hz, H-19), 2.73 (1H, m,
H-20), 5.86 (1H, d, J = 9.0 Hz, H-21), 4.76 (1H, s,
H-1), 3.19~3.39 (4H, m, H-2~5), 3.62 (1H, dd, J =
11.5, 7.0 Hz, H-6a), 3.96 (1H, dd, J = 12.0, 2.0 Hz,
H-6b), 3.74 (3H, s, -COOCH;); "C-NMR (125 MHz,
CD;0D) 6: 130.4 (C-2), 53.1 (C-3), 59.5 (C-5), 24.0
(C-6), 108.7 (C-7), 127.5 (C-8), 119.2 (C-9), 119.8
(C-10), 123.4 (C-11), 112.2 (C-12), 138.6 (C-13), 34.6
(C-14), 32.7 (C-15), 108.4 (C-16), 157.2 (C-17), 120.6
(C-18), 135.2 (C-19), 45.4 (C-20), 97.4 (C-21), 100.5
(C-1), 74.7 (C-2"), 78.0 (C-3"), 71.8 (C-4'), 78.9
(C-5"), 63.1 (C-6), 171.8, 52.9 (-COOCH;), 173.5
(-COOH). LA ¥ 5 cmrfig e, we b
Y11 4 5 (S)-5-carboxystrictosidine »

ED 2: REOLEEMAE (FED, 10%6i
W CFEVEE (0 R B A . "H-NMR (500 MHz,
D,0) 6: 6.15 (1H, s, H-1), 6.50 (1H, d, J = 6.5 Hz,
H-3), 5.04 (1H, d, J = 6.5 Hz, H-4), 3.86 (1H, m, H-6),
2.00 (1H, m, H-7a), 2.22 (1H, d, J = 15.5 Hz, H-7b),
2.96 (1H, s, H-9), 1.37 (3H, s, H-10), 7.50 (1H, m,
H-2"), 7.35 (1H, m, H-3"), 7.35 (1H, m, H-4'), 7.35
(1H, m, H-5"), 7.50 (1H, m, H-6"), 6.40 (1H, d, J =
16.0 Hz, H-u), 7.57 (1H, d, J = 16.0 Hz, H-B), 4.76
(1H, s, H-1"), 3.36 (1H, m, H-2"), 3.57 (1H, m, H-3"),
3.45 (1H, m, H-4"), 3.45 (1H, m, H-5"), 3.78 (1H, dd,
J =12.0, 4.5 Hz, H-6"a), 3.95 (1H, d, J = 11.0 Hz,
H-6"b); “C-NMR (125 MHz, D,0) &: 96.6 (C-1),
145.5 (C-3), 107.8 (C-4), 75.1 (C-5), 78.9 (C-6), 47.5
(C-7), 90.5 (C-8), 56.1 (C-9), 24.5 (C-10), 136.8
(C-1"), 131.8 (C-2"), 131.1 (C-3"), 133.4 (C-4"), 131.1
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(C-5"), 131.8 (C-6"), 121.4 (C-0), 148.0 (C-), 171.0
(C = 0), 101.5 (C-1"), 75.4 (C-2"), 79.0 (C-3"), 72.4
(C-4"), 78.3 (C-5"), 63.6 (C-6"). LA E¥¥5 5 CHikxF
HH, wE e & 2 nE AR .

& 3. Atk R (REE, B TLC KR,
10%H R 2B 7 5t 2 2 (A3 5. "H-NMR (500
Hz, CD;0OD) &: 5.11 (1H, d, J = 8.0 Hz, H-1), 7.45
(1H, s, H-3), 25.74 (1H, s, H-7), 4.65 (1H, d, J = 8.0
Hz, H-1'), 3.65 (3H, s, -OCH3); "“C-NMR (125 Hz,
CD;0D) 6: 98.3 (C-1), 153.3 (C-3), 112.6 (C-4), 36.6
(C-5), 39.7 (C-6), 1283 (C-7), 144.8 (C-8), 47.0
(C-9), 61.4 (C-10), 169.5 (C-11), 51.7 (-OCH3), 100.4
(C-1'), 74.9 (C-2), 784 (C-3"), 71.6 (C-4"), 77.9
(C-5", 62.7 (C-6"). A%t 5 ekt LB, #etb
E 3 e

EY 4 AARIRG S (PR, B TLC
KR, 10%BRIR 2. B va i i o 2 4 B 2 . "H-NMR
(500 MHz, CDsOD) 6: 5.67 (1H, s, H-12), 3.40 (1H,
dt, J = 3.3, 1.6 Hz, H-3), 2.54 (1H, s, H-9), 1.51 (3H,
s, H-27), 1.26 (3H, s, H-29), 1.23 (3H, s, H-26), 1.08
(3H, s, H-25), 0.92 (3H, s, H-23), 0.89 (3H, s, H-24);
BC-NMR (125 MHz, CD;0D) 8: 202.6 (C-11), 180.4
(C-30), 172.8 (C-13), 128.9 (C-12), 79.4 (C-3), 63.2
(C-9), 562 (C-5), 49.9 (C-18), 46.7 (C-8), 44.9
(C-20), 44.6 (C-14), 42.4 (C-19), 40.3 (C-1), 40.2
(C-4), 39.0 (C-22), 383 (C-10), 33.8 (C-7), 33.0
(C-17), 32.0 (C-21), 29.2 (C-28), 28.8 (C-23), 28.7
(C-29), 27.8 (C-15), 27.6 (C-16), 27.4 (C-2), 23.8
(C-27), 19.3 (C-26), 18.6 (C-6), 16.9 (C-25), 16.3
(C-24). VL -¥dE 550kt Lel, wfe e &9 4
BRI o

WEY S BEkAR (FED, B TLC ki,
10% R L EEE R RO R RO S, &5 HERT
ML, 75 3 PRI RS T REEI—3, Wi
SEAEY 5 N HERR.

& 6: FERAR (HED, B TLC KR,
10%0% R 2. B2 VA 4t T BT 5. "H-NMR (500
MHz, CD;OD) §: 7.93 (1H, d, J = 2.2 Hz, H-2'), 7.68
(1H, dd, J = 8.5, 2.2 Hz, H-6'), 6.95 (1H, d, J = 8.5
Hz, H-5'), 6.49 (1H, d, J = 2.1 Hz, H-8), 6.30 (1H, d,
J = 2.1 Hz, H-6), 5.26 (1H, d, J = 7.8 Hz, H-1"),
3.55~3.94 (5H, m, H-2"~6"); "“C-NMR (125 MHz,
CD;0D) &: 179.6 (C-4), 166.1 (C-7), 163.0 (C-5),

158.8 (C-2), 158.5 (C-9), 150.0 (C-4"), 145.8 (C-3"),
135.8 (C-3), 122.9 (C-6'), 122.9 (C-1"), 117.8 (C-5"),
116.1 (C-2"), 105.6 (C-10), 105.4 (C-1"), 99.9 (C-6),
94.7 (C-8), 77.2 (C-5"), 75.1 (C-3"), 73.2 (C-2"), 70.0
(C-4"), 62.0 (C-6") LA_E%5ud 5 3zifont b, e 1k
EW) 6 NA kAT .

twEw 1. AR (HEE, HCI-Mg M2
Ffh, TR TLC KR, 10%6i R OB A R o
FOPE A, %A 365 nm T 2R AR, AICL &
0 B B9, FEonm] BE N B R A9 'TH-NMR
(400 MHz, CD;0D) &: 5.45 (1H, dd, J = 12.0, 4.0 Hz,
H-2), 2.70 (1H, dd, J = 16.0, 4.0 Hz, H-3a), 3.06 (1H,
dd, J = 16.0, 12.0 Hz, H-3b), 7.72 (1H, d, J = 8.0 Hz,
H-5), 6.50 (1H, dd, J = 8.0, 4.0 Hz, H-6), 6.34 (1H, d,
J = 4.0 Hz, H-8), 7.42 (2H, d, J = 12.0 Hz, H-2', 6'),
7.12 (2H, d, J = 12.0 Hz, H-3', 5"), 3.88 (1H, dd, J =
12.0, 4.0 Hz, H-6"a), 3.68 (1H, dd, J = 12.0, 4.0 Hz,
H-6"b); "*C-NMR (100 MHz, CD;0D) &: 80.2 (C-2),
444 (C-3), 192.6 (C-4), 129.3 (C-5), 111.1 (C-6),
166.5 (C-7), 103.4 (C-8), 164.9 (C-9), 114.5 (C-10),
133.9 (C-1'), 128.3 (C-2, 6", 117.3 (C-3', 5'), 158.8
(C-4), 101.6 (C-1"), 74.4 (C-2"), 77.4 (C-3"), 70.8
(C-4"), 77.7 (C-5"), 62.0 (C-6")o LA Hdis 5 SRk %t
H, Bt A T A H AT,

& 8: HMAR (HED, RER TLC Kil,
10% 55 B2 2,15 V5 W 5 (0 2R 3 (0 3 55 . "H-NMR
(500 MHz, CD;0OD) &: 7.93 (1H, d, J = 9.0 Hz, H-6"),
7.75 (1H, d, J = 15.0 Hz, H-B), 7.66 (2H, d, J = 8.0
Hz, H-2, 6), 7.62 (1H, d, J = 14.5 Hz, H-), 7.10 (2H,
d, J = 8.5 Hz, H-3, 5), 6.37 (1H, dd, J = 9.0, 2.5 Hz,
H-5'), 6.24 (1H, d, J= 2.0 Hz, H-3"), 4.94 (1H, d, J =
7.5 Hz, H-1"), 3.33~3.87 (6H, m, Glc-H); ">C-NMR
(125 MHz, CD;0D) &: 193.4 (C = 0), 167.6 (C-4"),
166.6 (C-2), 161.1 (C-4), 144.8 (C-B), 133.5 (C-6"),
133.5 (C-2, 6), 130.6 (C-1), 120.1 (C-a), 118.0 (C-3,
5), 114.7 (C-1"), 109.3 (C-5"), 103.8 (C-3), 101.9
(C-1"), 783 (C-3"), 78.0 (C-5"), 74.9 (C-2"), 71.3
(C-4"), 62.5 (C-6"). LA ¥ 5 3cihoxt tb), #ie i
HEY 8 MR H A,

& 9: KA (FEE, HCl-Mg KM E
Hh, BER TLC KR, 10%EEE 2. VA . (0 2 15
FOPEA, KA 365 nm T 2R AR, AICL &
o IO, FoRn Al fE NS L &9 . 'TH-NMR
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(500 MHz, CD;0D) 8: 5.32 (1H, dd, J = 13.0, 3.0 Hz,
H-2), 2.64 (1H, dd, J = 17.0, 2.5 Hz, H-3a), 3.00 (1H,
dd, J = 17.0, 13.5 Hz, H-3b), 7.67 (1H, d, J = 8.5 Hz,
H-5), 6.44 (1H, dd, J = 8.5, 2.0 Hz, H-6), 6.30 (1H, d,
J = 2.0 Hz, H-8), 7.27 (2H, d, J = 8.5 Hz, H-2', 6'),
6.76 (2H, d, J = 8.5 Hz, H-3', 5'); “C-NMR (125
MHz, CD;0D) §: 81.1 (C-2), 45.0 (C-3), 193.5 (C-4),
129.9 (C-5), 111.7 (C-6), 166.8 (C-7), 103.8 (C-8),
159.0 (C-9), 115.0 (C-10), 131.4 (C-1"), 129.0 (C-2’,
6"), 116.3 (C-3", 5"), 165.6 (C-4"). LL_EH¥s 5 k%
EUOL, et A 9 NHE K.

&P 10: EwEk AR (FED, fER TLC iR,
10% 6% iR 2, WE v W 0 2B T M BT 5 . 'H-NMR
(500 MHz, CD;0D) §: 7.54 (1H, d, J = 16.0 Hz, H-),
7.72 (1H, d, J = 15.5 Hz, H-p), 7.53 (2H, d, J = 8.0
Hz, H-2, 6), 6.78 (2H, d, J = 9.0 Hz, H-3, 5), 6.23 (1H,
d, J = 2.0 Hz, H-3'), 6.35 (1H, dd, J = 2.0, 9.0 Hz,
H-5"), 7.89 (1H, d, J = 9.0 Hz, H-6"); "*C-NMR (125
MHz, CD;OD) 6: 118.3 (C-a), 145.6 (C-B), 127.8
(C-1), 133.3 (C-2, 6), 116.9 (C-3, 5), 161.5 (C-4),
114.7 (C-1"), 166.3 (C-2"), 103.8 (C-3"), 167.5 (C-4),
109.1 (C-5"), 132.0 (C-6"). LA E%5¥ 5 3cighont e,
e & 10 MR HE R,

A& 11: EEHA PR, B TLC /R,
10%H R 2, B 7 B (0 2 3 (A 5. "H-NMR (500
MHz, CD;0D) 6: 6.48 (1H, s, H-3), 6.15 (1H, s, H-6),
6.38 (1H, s, H-8), 7.32 (2H, m, H-2', 6'), 6.84 (1H, d,
J = 8.5 Hz, H-5); “C-NMR (125 MHz, CD;OD) ¢:
166.0 (C-2), 103.9 (C-3), 183.9 (C-4), 163.2 (C-5),
100.1 (C-6), 166.4 (C-7), 95.0 (C-8), 159.4 (C-9),
105.3 (C-10), 120.3 (C-1), 114.2 (C-2), 147.0 (C-3"),
151.0 (C-4), 116.8 (C-5"), 123.7 (C-6"). LA L¥¥5 5
SRR RN, B LA 11 ARRE R,

&P 12: wEk R (FED, TR TLC kiR,
10%Bi R £ BV Bt RGBT 05, 4 5z Zo0f
ML, 75 3 MR RS T REEIY—3, Wi
SEAGE 12 I 2

& 13: AR PR, B TLC AR,
10% iR LR R 2@ A . (+) ESI-MS
miz: 631 [M+Na]". 'H-NMR (500 MHz, CD;0D) §:
6.91 (1H, d, J = 8.5 Hz, H-5), 6.82 (1H, d, J= 2.0 Hz,
H-2), 6.77 (1H, dd, J = 8.5, 2.0 Hz, H-6), 5.25 (1H, d,
J =15 Hz, H-1""), 439 (1H, d, J = 7.0 Hz, H-1"),

438 (1H, d, J= 8.0 Hz, H-1"), 4.18 (1H, dd, J = 11.5,
1.5 Hz, H-6'a), 4.08~4.12 (2H, m, H-8), 4.08~4.12
(2H, m, H-3"), 4.02~4.03 (1H, m, H-2""), 3.97 (1H, d,
J=3.0 Hz, H-5""b), 3.95~4.00 (1H, m, H-5""a), 3.90
(3H, s, H-9), 3.84~3.85 (1H, m, H-6'b), 3.81~3.83
(1H, m, H-3""), 3.65~3.67 (1H, m, H-2"), 3.60~3.61
(1H, m, H-3"), 3.56~3.59 (1H, m, H-4"), 3.56~3.59
(1H, m, H-5""), 3.53~3.54 (1H, m, H-5"), 3.50~3.51
(1H, m, H-4"), 3.46 (1H, d, J = 2.0 Hz, H-4""), 3.37
(1H, m, H-2"), 2.89 (2H, td, J = 7.5, 2.0 Hz, H-7), 1.33
(1H, d, J = 6.5 Hz, H-6"); "“C-NMR (125 MHz,
CD;0D) ¢: 149.0 (C-4), 148.8 (C-3), 134.5 (C-1),
122.6 (C-6), 118.5 (C-2), 114.3 (C-5), 106.7 (C-1),
105.7 (C-1"), 104.2 (C-1""), 85.5 (C-3"), 78.4 (C-5"),
77.1 (C-2"), 75.6 (C-3"), 754 (C-4""), 73.9 (C-2"),
73.8 (C-2""), 73.7 (C-3""), 73.5 (C-8), 71.5 (C-4"), 71.4
(C-5"), 71.0 (C-6"), 70.8 (C-4"), 68.2 (C-5"), 58.0
(C-9), 38.0 (C-7), 19.3 (C-6""). LA %k 5 gk xt
e, # e b &% 13 N 2-(3-hydroxy-4-
methoxyphenyl) ethyl O-o-arabinopyranosyl-(1—6)-
O-o-rhamnopyranosyl-(1—3)-O-B-glucopyranoside..
AW 14: AERR (FRED, B TLC iR,
10%T7 R 2. B2V 5t 2 40 B 5. "H-NMR (500
MHz, CD;0D) ¢: 7.65 (1H, d, J = 15.9 Hz, H-B), 7.19
(1H, d, J = 1.8 Hz, H-2"), 7.08 (1H, dd, J = 8.2, 1.8
Hz, H-6"), 6.82 (1H, d, J = 6.5 Hz, H-5), 6.81 (1H, d,
J =7.0Hz, H-5'), 6.74 (1H, d, J=2.0 Hz, H-2), 6.69
(1H, dd, J = 6.5, 2.0 Hz, H-6), 6.37 (1H, d, J = 15.9
Hz, H-a), 5.19 (1H, d, J= 1.5 Hz, H-1""), 4.97 (1H, t,
J=16.5Hz, H-4"), 437 (1H, d, J="7.9 Hz, H-1"), 4.23
(1H, d, J = 6.9 Hz, H-1"), 3.91 (1H, m, H-7b), 3.89,
3.81 BHX2, s, -OCH3;), 3.66 (1H, m, H-7a), 2.82
(2H, td, J= 5.5, 1.5 Hz, H-8), 1.09 (3H, d, J = 5.0 Hz,
H-6"); "C-NMR (125 MHz, CD;OD) 6: 168.3 (C =
0), 150.9 (C-4""), 149.4 (C-3""), 148.1 (C-B), 147.5
(C-3), 147.4 (C-4), 133.0 (C-1), 127.6 (C-1""), 124.4
(C-6""), 121.2 (C-6), 117.1 (C-5), 116.5 (C-5""),
115.0 (C-a), 112.9 (C-2), 111.8 (C-2""), 105.0 (C-1"),
104.2 (C-1"), 103.0 (C-1""), 81.5 (C-3"), 76.1 (C-2"),
75.0 (C-5", 74.1 (C-4""), 73.8 (C-3"), 72.4 (C-2"),
72.3 (C-2"), 72.2 (C-7), 72.0 (C-3""), 70.8 (C-4"),
70.5 (C-4"), 70.4 (C-5""), 69.0 (C-6), 66.8 (C-5"),
56.5, 56.4 (2X-OCH3), 36.6 (C-8), 18.4 (C-6""). LA L
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M 5ot LY, Bt A 14 NIRRT C.

&Y 15: g i (FED, B TLC iR,
10%HR R 2BV 5t 240 (B 5. "H-NMR (500
MHz, CD;0D) ¢: 7.53 (1H, d, J = 16.0 Hz, H-0), 6.22
(1H, d, J = 16.0 Hz, H-B), 6.64 (1H, d, J = 2.0 Hz,
H-2), 6.63 (1H, s, H-5), 6.51 (1H, dd, J = 8.0, 2.0 Hz,
H-6), 3.76 (2H, m, H-7), 2.74 (2H, td, J = 7.0, 3.0 Hz,
H-8), 6.72 (1H, d, J = 8.5 Hz, H-2'), 7.00 (1H, d, J =
2.0 Hz, H-6'), 6.90 (1H, dd, J = 8.5, 2.0 Hz, H-5"),
432 (1H, d, J = 8.0 Hz, H-1"), 3.22~4.01 (m, H-2'~
6'), 5.13 (1H, d, J = 1.0 Hz, H-1"), 1.03 (3H, d, J = 6.0
Hz, H-6"); '*C-NMR (125 MHz, CD;0D) §: 168.3
(C = 0), 131.5 (C-1), 117.1 (C-2), 146.1 (C-3), 144.7
(C-4), 1163 (C-5), 121.3 (C-6), 36.6 (C-7), 72.2
(C-8), 127.7 (C-1"), 115.2 (C-2"), 146.8 (C-3"), 149.8
(C-4"), 116.5 (C-5"), 123.2 (C-6"), 148.0 (C-a), 114.7
(C-B), 104.2 (C-1"), 76.2 (C-2"), 81.6 (C-3"), 70.6
(C-4"), 76.0 (C-5"), 62.4 (C-6"), 103.0 (C-1""), 72.4
(C-2'), 72.1 (C-3""), 73.8 (C-4""), 70.4 (C-5""), 18.4
(C-6")o LA F%cHE 5cihont L', wEie & 15
TR

WEY 16: LELBIRG & ChilEE-BEEL £
fig), HER TLC KR, 10%6iEE 2B i (0 2 3%
LI . "H-NMR (500 MHz, CD;0D) 6: 7.53 (2H,
m, H-2, 6), 7.35 (3H, m, H-3, 4, 5), 7.61 (1H, d, J =
16.0 Hz, H-7), 642 (2H, d, J = 16.0 Hz, H-8);
BC-NMR (125 MHz, CD;0D) &: 146.3 (C-1), 129.2
(C-2), 130.0 (C-3), 135.9 (C-4), 130.0 (C-5), 129.2
(C-6), 131.4 (C-7), 119.5 (C-8), 170.4 (C-9). LA L%
-5 SRR B, B A A 16 SRR R

WED17: kF AL S (FED, #EK TLC &
1, 10%MER 2B vA T o S R 40 (B 55 . "H-NMR
(500 MHz, CD;0D) 8: 7.07 (1H, brs, H-2), 7.01 (1H,
d, J=8.5 Hz, H-5), 6.75 (1H, d, J = 8.0 Hz, H-6), 7.53
(1H, d, J = 16.0 Hz, H-7), 6.25 (1H, d, J = 16.0 Hz,
H-8), 3.84 (3H, s, -OCH3); "“C-NMR (125 MHz,
CD;0D) ¢: 127.9 (C-1), 116.5 (C-2), 150.5 (C-3),
149.4 (C-4), 116.5 (C-5), 123.9 (C-6), 146.7 (C-7),
111.7 (C-8), 174.1 (C-9), 56.5 (-OCH3). LA ¥ 5
SCHRERNY, e Ak A 17 AR .

&Y 18: AR AR (FED, B TLC iR,
10% 1 iR £ Wi Wi i (L 2 8 6 BE . (+) ESI-MS
miz: 781 [M+Na]". 'H-NMR (500 MHz, CD;0D) ¢:

5.53 (1H, d, J = 3.0 Hz, H-1), 7.48 (1H, s, H-3), 3.11
(1H, m, H-5), 2.39 (1H, m, H-6a), 3.04 (1H, m, H-6b),
6.66 (1H, t, J = 15.0 Hz, H-7), 5.71 (1H, m, H-8), 2.73
(1H, m, H-9), 5.24 (1H, brd, J = 10.0 Hz, H-10a), 5.31
(1H, brd, J = 15.0 Hz, H-10b), 3.67 (3H, s, H-11), 4.63
(1H, d, J = 8.0 Hz, H-1"), 3.11~3.32 (4H, m, H-2', 3,
45", 3.61 (1H, m, H-6'a), 3.83 (1H, m, H-6'b), 5.43
(1H, d, J = 5.0 Hz, H-1"), 7.41 (1H, s, H-3"), 4.00
(1H, m, H-5"), 9.16 (1H, s, H-7"), 5.57 (1H, m, H-8"),
2.54 (1H, m, H-9"), 497 (1H, brd, J = 10.0 Hz,
H-10"a), 5.01 (1H, brd, J = 20.0 Hz, H-10"b), 3.54
(3H, s, H-11"), 4.62 (1H, d, J = 8.0 Hz, H-1""), 3.11~
3.32 (4H, m, H-2""~5"), 3.61 (1H, m, H-6""a), 3.83
(1H, m, H-6"b); "*C-NMR (125 MHz, CD;0D) 6:
97.8 (C-1), 154.2 (C-2), 103.8 (C-1'), 102.8 (C-1"),
78.3 (C-25), 78.9 (C-3), 78.1 (C-3'), 77.9 (C-5'), 78.6
(C-2), 75.3 (C-4"), 742 (C-2"), 745 (C-4"), 74.4
(C-6), 74.1 (C-3"), 73.3 (C-20), 71.7 (C-12), 69.1
(C-5"), 65.7 (C-6'), 62.8 (C-5), 49.9 (C-9), 49.5
(C-13), 46.2 (C-7), 43.0 (C-8), 41.4 (C-22), 40.7
(C-10), 39.8 (C-4), 39.8 (C-1), 32.9 (C-28), 33.4
(C-11), 31.3 (C-15), 28.9 (C-2), 25.8 (C-27), 25.5
(C-16), 25.2 (C-26), 25.0 (C-21), 19.1 (C-6"), 18.5
(C-29), 18.1 (C-30). LA F%cdf 53cikxt b7, #sE
WEY) 18 4 (E)-aldosecologanin.

& 19: Aaghd (FED, BER TLC KK,
10%H IR 2Bt R (BT 5. 'H-NMR (500
MHz, CD;0D) d: 7.37 (1H, s, H-2), 7.35 (1H, d, J =
2.0 Hz, H-6), 6.73 (1H, d, J = 8.5 Hz, H-5); “C-NMR
(125 MHz, CD;0D) &: 151.4 (C-4), 146.0 (C-3), 123.8
(C-6), 123.8 (C-1), 117.7 (C-2), 115.7 (C-5). LA b3k
a5 cmknt S, B AL A 19 AR L ARER .

& 20 AtashE (&), R TLC KR,
10%Hi R 2 % .t A 5 40 BE 5 . 'H-NMR (500
MHz, CD;0D) 6: 5.36 (1H, m, H-6), 5.15 (1H, dd, J =
15.0, 8.5 Hz, H-22), 5.03 (1H, dd, J = 15.0, 8.5 Hz,
H-23), 3.52 (1H, m, H-3), 1.04 (3H, m, H-19), 0.96
(3H, m, H-21), 0.84 (3H, m, H-29), 0.83 (3H, m,
H-26), 0.81 (3H, m, H-27), 0.69 (3H, s, H-18);
BC-NMR (125 MHz, CD;OD) d: 37.3 (C-1), 31.7
(C-2), 71.8 (C-3), 42.2 (C-4), 140.8 (C-5), 121.7
(C-6), 31.9 (C-7), 31.9 (C-8), 50.1 (C-9), 36.5 (C-10),
212 (C-11), 39.7 (C-12), 42.3 (C-13), 56.9 (C-14),
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24.4 (C-15), 28.9 (C-16), 56.0 (C-17), 19.4 (C-19),
40.5 (C-20), 19.0 (C-21), 138.3 (C-22), 129.3 (C-23),
51.2 (C-24), 34.0 (C-25), 21.2 (C-26), 21.1 (C-27),
25.3 (C-28), 25.4 (C-29). VA 35 5 ekt tel'™,
e AN 20 N E R,

E 21 AtBAR (4. "H-NMR (500
MHz, CDCl;) 6: 3.64 (2H, t, J = 6.5 Hz, -CH,OH),
1.28~1.57 (58H, m, 29 X-CH,- ), 0.88 3H, t, /= 6.5
Hz, -CH;); "C-NMR (125 MHz, CDCL) &: 63.1
(C-1), 32.8 (C-2), 25.7 (C-3), 29.4~29.7 (C-4~28),
31.9 (C-29), 22.7 (C-30), 14.1 (C-31). LA ¥R 5
BT R, A 21 A=tk

& 22: AERAR (&7, R TLC KR,
10% B IR O B e 2R A Bt f, 2 5% b
XTI, 78 3 FARI RS REEY—IK,
W E AL A 22 NEHE N
4 g

O DU 55 225 K B (A6 22 B o 64T &
oM E, AR 22 MUAEY. &530Hk
Eext, $EMALEY) 1. 64 11, 124 16~19. 22 KJH
TEMER, a2 3. 13~17. 22 KRIET
ZHWIFBBAM a4 5, 7~10, 12 17, 22
Sl THEDL (& 17, 204 22 SRS T241929,
ARSI E RN F 2z oy B A5 R E Y
5(S)-5-carboxystrictosidine (1, & 1), Z{LEWHR
H 1 FERARM 1 T RASERRG SR, &
T ER G| RS AE W . SRR Hh UG RN SR
LERTFLE strictosidine 75 RRER AL T A2 B A= 4)
B 3L A T4 3-0-(S)-strictosidine, 1% FT{AZ
HHE TR, % 2 TR, Serr
AR, BARHEY T H RN EE 7R R 4 T
Triosteum pinnatifidum Maxim. H4> 8575550, &4
B SCHR, Wb B 2ipH i dimh X2, vH, HE
HEE AR, RAGEREFEN > SHhE, FHE, 22
by TR ERME YD A AR I AL E i |
AW Sy I HE . T4 T 2t AR A A
WL, HAAREYE FEEZE T EA NS
Y1 5y BRIERY, MUk a1 KSR R A
A OB T AR FCRT R EAS K, I SR IR T4 5 24
MR

VU4 55 223z 40 5 25 2 — & ARTERIR T 24
BHEM AL, HpE&F 2R mEeERIEY, M
5 5 R T A 2 T T S 2 i ) A M T R A - e

COOH
N COOCH,

1 L&Y 1 5N

Fig. 1 Chemical structure of compound 1
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