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Chemical constituents from roots of Potentilla anserine
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Abstract: Objective To study the chemical constituents from the roots of Potentilla anserine. Methods The chemical constituents
from the roots of P. anserine were isolated and purified by various chromatographic methods and their structures were elucidated on
the basis of detailed spectroscopic analysis. Results Thirteen compounds were isolated from 75% ethanol extract of P. anserine and
identified as 2, 19a-dihydroxy-3-oxours-1, 12-dien-28-oic acid 28-O-B-D-glucopyranosyl ester (1), 3p-acetoxy-19a-hydroxyursa-
12-en-28-oic acid (2), 3-epi-2-oxopomolic acid (3), 2-oxopomolic acid (4), pomolic acid (5), euscaphic acid (6), arjunic acid (7),
potentillanoside B (8), 2-oxopomolic acid 28-O-B-D-glucopyranoside (9), pomolic acid-28-O-f-D-glucopyranoside (10),
kajiichigoside F1 (11), rosamultin (12), and adenine (13). Conclusion Compound 1 is a new triterpenoid saponin, named as
potentillanoside G, compounds 3 and 7 are isolated from the plants of genus Potentilla L. for the first time, and compounds 2 and 13 are
isolated from this plant for the first time.
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WEE A AT T R, 18 S R SRR 53 5
33 13 MEEY, SPAETTESNEER 2, 190-
CRRL3BRAE-1, 12-T -5 R R-28-O-B-D- i 4 B
1 (2, 19a-dihydroxy-3-oxours-1, 12-dien-28-oic acid
28-0-B-D-glucopyranosyl ester, 1) 3B-O- LB 5
i 'R ( 3B-acetoxy-19a-hydroxyursa-12-en-28-oic
acid, 2). 3-3-2-5 - LR (3-epi-2-oxopomolic
acid, 3). 2-AA-H AR (2-oxopomolic acid, 4)+
WBLRERZ (pomolic acid, 5) BF#5HZ (euscaphic acid,
6). arjunic acid (7). J#M#1F B (potentillanoside B,
8) . 2- % AR - B AL I 12 -28-O-B-D-Hl 4 Wi 1 (2-
oxopomolic acid 28-O-B-D-glucopyranoside, 9). 3}
15 I 12 -28-O-B-D- 1 %5 B 1 (pomolic acid-28-O-p-
D-glucopyranoside, 10). HIZL T (kajiichigoside F1,
11, B4 (rosamultin, 12). R (adenine,
1300 HrP e & 1 i =i 2 R a Y,
N G, G 3 A1 7 A E IR E YD)
SEARE], LAY 2 T3 g NEFEY T IR
(CEIR
1 X5

UV759S AN C AR RS
AIRAF]D; Wzz—2s BUFECAL LIRS R RS
AR X—5 B HE OE S (IRt wiAX
AT AT I (LC—8A %R, SPD—
MI0A BTG,  HABHESIETT): INOVA—400
TR G LR P %A (S [H Varian 23 7] ); Q-TOF micro
YAO019 MEPURAT ®AT I ] B4 (SE[H Waters 2%
7]); YMC-Pack ODS-AQ #Hl#: Al 4F (250 mm X
20 mm, 5pm, HA YMC A#]); Sephadex LH-20
(GE Healthcare A T]); GFas4 182 O 50T (0%
PRI R & 2 R ST ke ) A7 B
i ali J o M el LR o0 B 2542 ] Bk 2%
A F A

BRIBRT 2013 4 6 HIW A E AT, &F 1
A e 1 25 WE 9 e AL O S B BEBIE 9T D S8 0 A R R
Potentilla anserine L. IR, FrA& (20130612) &
AT BB 25 T TR h 255035

2 RES5SE

BRIBRPAR 11.5 kg, ##¥JE H 75%CBET 60 °C
PRI 4 K, BRR 2 h, S IFPRIUR, WA RO
FFHEE 3.4 kgo FHRE MG RAFIKIEE, KKH
FAEE (60~90 C). —FH Lt BEER LBEFIIE T
MEAEHY, ol e RIS ), 15 2105 AH R 455

HAT ARG AT (55.18 g) hERSHE (i,
DA i K -T2 TR R FE e (100 2 0—0 : 100D,
500 mL 4 1955, Fifs Fr. 97~107 W01 s ikt
th, @5, A2 (10.0 mg).

B IR L BEACELERAT. (45.10 g) SRERH: (i,
MR — SR - PR R B WE M (100 & 0—0 & 100D,
TLC till & 3 AH R 414y, L4520 9 M s> (Fr. 1~
9). Fr. 5 (5.70 g) SAERCHE G, 1 yhEk-Ta ] (9
1—1: 1) BEPENL, T4 Sephadex LH-20 FEff i
J il e HPLC 43 3 4lifh, £3 2659 3(13.8 mg).
4 (86.0 mg). 5 (23.7mg). 6 (98.3 mg); Fr. 6 (8.42
g) HF R, JEIt, 2ok 2 AL, I REXE
f7h Fr. 6-1 (4.27 @), Hyisfid 647 2k Fr. 6-2 (4.15
g); Fr. 6-2 & [ STREMAT LT, A i k- P P ASF 258 90k
it (6:1—1:2) [ Sephadex LH-20 F: (A i, -l
%M HPLC 7 alift, 8451 (22.1 mg). 7
(10.0 mg)~ 8(11.2 mg); Fr. 7(2.46 g) M Fr. 8 (14.90
g) il ERERAE I, U - B BRI
(301 1—0: 1), F£ Sephadex LH-20 k(1 ih & )
4 HPLC 2y &alifh, 192146599 (61.1 mg).
10 (61.8 mg). 11 (21.08 mg). 12 (152.4mg). 13
(8.9 mg).

3 LT

WEW 1: AETEE LA CHED . [o]p +37.4°
(¢ 2.57, MeOH); UV A" (nm): 270.0; ESI-MS m/z:
669.33 [M+Na]", 681.21 [M~+CI], $E/- A%} 20 1
&l 646. HR-ESI-MS m/z: 669.361 8 [M+Na]™ (it
HAH A 669.361 5), #HEWI T30k CiHssO19, A
M 10, 'H-NMR (400 MHz, CD;0D) J: 0.86,
1.10, 1.17, 1.21, 1.22, 1.34 (% 3H, s) #10.93 (3H, d,
J = 6.4 Hz, H-30); 5.36 (1H, m, H-12), 6.29 (1H, s,
H-1) AR5, 532 (1H, d, J = 6.4 Hz, H-1")
B BT S, 3.29~3.81 (6H, m) b I HAh
T 755 A5 1 19 PC-NMR (100 MHz, CD;0D)
WWRE 36 MRS, 30 MATIC LGS, 6
N PERLER S S . 454 DEPT #%70H7, dc 95.8, 78.6,
78.4,73.9,71.3, 62.6 AKE LikA5 55 30 M OKAE



- 2744 « $E%

Chinese Traditional and Herbal Drugs 2% 453 35 198 2014 4£ 10 B

S 7 AN RS (5 20.1, 24.7, 26.6, 27.2,
29.6,34.0, 38.2), 2 HXVBEAT 5 (5c 129.3, 140.0)
(0¢ 130.3, 145.9), LUK 5 178.5 Fl dc 202.5 frlE B
FERIE SR B A 7 o MRS LA B HE, SRt
Y11 REN S e =Rk 5.t HMBC
CEL D w6 E9 1 5 0715 5 H-1" (Ou
5.32) 5 6c 178.5 (C-28) M, HEWT4h by b (op 5
55 28 (il AHI%

HMBC ——
NOESY «~

1 L&Y 1 MEHREEE HMBC. NOESY {5548%
Fig.1 Structure and key HMBC and NOESY correlations
of compound 1

A1 5 2501054 kajiichigoside F1 (13 1%
M AL, SRR R A RS SR AT 2 K
fb&95 1 1Y HMBC M2 HMQC i %71, ¢ 202.5 (C-3)
5 6y 6.29 (H-1), 6c145.9 (C-2) 5 6y 6.29 (H-1) fi
TCREAHSE, oy 6.29 (H-1) 5 oc 130.3 (C-1) H#EAH
1. UL EROS RN, S 1M A N 1-

SUBE-3-FRIE N TEIR Gk . et B IS R,

WA 1 A eEs S A 2, 190-dihydroxy-
3-oxours-1, 12-dien-28-oic acid J¥ B HPE I A — 5L,
P A 1 1 28 SrBk- S HESEAEE, JLmcE 4
gAY R AR 4.3, WIS S o
532 (1H, d, J = 6.4 Hz) [PREA 5 B ITE R (k%
B3R PC-NMR 55t 55 SCmkdion b, ared
HE TR AT Ny B-D- % B - B4k, 7E NOESY
e a] DL 22 S] H-26 (6 0.86) 5 H-29 (5 1.21),
H-27 (6 1.34) 5 H-30 (5 0.93) fEAEEfEtfi=e, it
WsE 19 MR EER o B, 25 BTR, (a1
ER%E N 2, 190- PR IE-3-FRIE-1, 12-45-1% 95
1%-28-0-B-D-H 2 BT « 203 Scifinder HH M R,
ez EWH 1 ARG, S ARKE G
(potentillanoside G), Z5# LI 2. HAK "H-NMR.
PC-NMR 558 5 L% 1.

AW 2: HURG: i (F4)7), mp 254~257 C.
ESI-MS m/z: 537.36 [M+Na]", 513.38 [M—H] .
'H-NMR (400 MHz, CDCL3) 6: 0.74, 0.86, 0.88, 0.96,
1.21, 1.26 (6 X CHs, s, H-26, 24, 23, 25, 29, 27), 0.96
(3H, d, J = 6.4 Hz, H-30), 2.04 (3H, s, CH;CO), 2.54
(1H, s, H-18), 5.35 (1H, t, J = 3.6 Hz, H-12);
BC-NMR (100 MHz, CDCl;) d: 38.2 (C-1), 23.7
(C-2), 81.0 (C-3), 37.7 (C-4), 55.3 (C-5), 18.4 (C-6),
32.7 (C-7), 40.1 (C-8), 47.2 (C-9), 37.0 (C-10), 23.6
(C-11), 129.3 (C-12), 138.0 (C-13), 41.2 (C-14), 28.3
(C-15), 25.4 (C-16), 47.8 (C-17), 53.0 (C-18), 73.1
(C-19), 41.2 (C-20), 26.0 (C-21), 37.5 (C-22), 27.5
(C-23), 16.7 (C-24), 15.3 (C-25), 17.1 (C-26), 24.5 (C-
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Fig.2 Structures of compounds 1—13
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#1 &% 14 "H-NMR #1 BC-NMR ##E (400/100 MHz, CD;0D)
Table 1 '"H-NMR and *C-NMR data of compound 1 (400/100 MHz, CD;0D)

{Z0A Su ¢ DA O dc
1 629(1H,s) 130.3 20 1.39 (1H, m) 42.9
2 145.9 21 1.26 (1H, m), 1.75 (1H, m) 27.2
3 202.5 22 1.66 (1H, m), 1.80 (1H, m) 38.2
4 45.5 23 1.17 (3H, s) 28.1
5 55.2 24 1.10 (3H, s) 222
6 1.55(m) 20.1 25 1.22 (3H, s) 20.2
7 1.43(1H, m), 1.61 (1H, m) 34.0 26 0.86 (3H, s) 18.0
8 39.5 27 1.34 (3H, s) 24.7
9 198 (1H,1) 44.2 28 178.5

10 43.1 29 1.21 3H, s) 27.1

11 2.12 (1H, m), 2.23 (1H, m) 24.7 30 0.93 (3H, d, J= 6.4 Hz) 16.5

12 536 (1H, m) 129.3 Gle

13 140.0 & 532 (1H, d, J= 6.4 Hz) 95.8

14 42.0 2 3.29~3.43 (1H, m) 73.9

15 1.04 (1H, m), 1.86 (1H, m) 29.6 3 3.29~3.43 (1H, m) 78.4

16  1.69 (1H, m),2.61 (1H, ddd, J=4.0,4.0,40Hz) 26.6 4 3.29~3.43 (1H, m) 713

17 49.6 5’ 3.29~3.43 (1H, m) 78.6

18 2.56 (1H, s, brs) 55.1 6’ 3.72 (1H, dd, J= 1.6, 4.0 Hz) 62.6

19 73.6 3.75 (1H, dd, J = 2.4, 4.0 Hz)

27), 183.7 (C-28), 28.1 (C-29), 16.1 (C-30), 21.2
(CH;CO), 170.9 (C=0). VA ¥ 5 SciikiiE 2,
WU EAL S 2y 3B-O- LE R o

&) 3: O JCETER AR, ESI-MS m/z: 509.38
[M+Na], 48531 [M—H] . 'H-NMR (400 MHz,
CsDsN) §: 0.84, 0.90, 0.97, 1.13, 1.31, 1.56 (6 X3H, s,
H-24, 25, 26, 23, 29, 27), 1.00 3H, d, J = 6.8 Hz,
H-30), 2.19 (2H, d, J = 12.0 Hz, H-10), 2.88 (2H, d,
J=12.0 Hz, H-1B), 2.93 (1H, brs, H-18), 3.80 (1H, s,
H-3B), 5.46 (1H, brs, H-12); "C-NMR (100 MHz,
CsDsN) 6: 51.4 (C-1), 213.1 (C-2), 83.1 (C-3), 42.3
(C-4), 50.3 (C-5), 19.3 (C-6), 33.2 (C-7), 40.8 (C-8),
47.7 (C-9), 42.7 (C-10), 23.9 (C-11), 127.5 (C-12),
140.0 (C-13), 42.0 (C-14), 29.2 (C-15), 26.4 (C-16),
48.3 (C-17), 54.6 (C-18), 72.7 (C-19), 42.3 (C-20),
26.9 (C-21), 38.3 (C-22), 27.4 (C-23), 21.7 (C-24),
16.8 (C-25), 17.1 (C-26), 24.4 (C-27), 180.5 (C-28), 27.1
(C-29), 16.6 (C-30). DA%t 55 ek 5, %
YEAE) 3 3-3-2-AAC- IR

E) 4: FHETEE LR K, ESI-MS m/z: 509.27
[M+Na]", 485.13 [M—H] . 'H-NMR (400 MHz,
CsDsN) 8: 0.76, 0.78, 0.95, 1.20, 1.33, 1.62 (6 X3H, s,
H-24, 26, 25, 23, 29, 27), 1.01 (3H, d, J = 6.8 Hz,

H-30), 2.94 (1H, s, H-18), 4.05 (1H, s, H-3a), 5.45
(1H, brs, H-12); "*C-NMR (100 MHz, CsDsN) 6: 53.6
(C-1), 210.9 (C-2), 83.3 (C-3), 45.7 (C-4), 54.9 (C-5),
19.1 (C-6), 33.1 (C-7), 40.7 (C-8), 47.4 (C-9), 43.6
(C-10), 23.8 (C-11), 127.4 (C-12), 140.1 (C-13), 42.2
(C-14), 29.4 (C-15), 26.3 (C-16), 48.3 (C-17), 54.6
(C-18), 72.7 (C-19), 42.3 (C-20), 27.1 (C-21), 38.3
(C-22), 29.3 (C-23), 17.1 (C-24), 16.6 (C-25), 16.7
(C-26), 24.5 (C-27), 180.5 (C-28), 26.9 (C-29), 16.3
(C-30). Stb&dm 3 4Tth, thadm 4 1385
2= AE A BR, LG 4 BIBESEMRE 6 53.6 (C-1),
210.9 (C-2), 45.7 (C-4), 54.9 (C-5) 43 HItbAL S 3
XY (KA 51.4 (C-1), 213.1 (C-2), 42.3 (C-4), 50.3
(C-5) Mf&AH#a) 2.2, mEHBET 2.2, &HE
T 3.4, MKIAENT 4.6, HEME K 3-OH fH1Ar
R B S 1 T A B R I Ak, a8 53
BRI T, SRt B 4y 2S-SR
WEY 5: FOTGE Bk A, ESI-MS m/z: 495.36
[M+Na]", 471.32 [M—H] . 'H-NMR (400 MHz,
CsDsN) 6: 0.84, 0.92, 1.01, 1.13, 1.34, 1.61 (6 X3H, s,
H-25, 24, 26, 23, 29, 27), 2.95 (1H, brs, H-18), 3.33
(1H, dd, J = 9.6, 5.0 Hz, H-3a), 5.50 (1H, brs, H-12);
BC-NMR (100 MHz, CsDsN) &: 39.0 (C-1), 28.1
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(C-2), 78.2 (C-3), 39.3 (C-4), 55.9 (C-5), 18.9 (C-6),
33.6 (C-7), 40.4 (C-8), 47.8 (C-9), 37.4 (C-10), 24.0
(C-11), 128.1 (C-12), 139.9 (C-13), 42.1 (C-14), 29.3
(C-15), 26.4 (C-16), 483 (C-17), 54.6 (C-18), 72.7
(C-19), 423 (C-20), 27.1 (C-21), 38.4 (C-22), 28.7
(C-23), 16.7 (C-24), 15.5 (C-25), 17.2 (C-26), 24.6
(C-27), 180.5 (C-28), 26.9 (C-29), 16.4 (C-30). L %k
f 5 3ckRE B, MR S R

& 6: Eé%i%ﬁﬁk ESI-MS m/z: 511.10
[M+Na]’, 487.21 [M—H] . 'H-NMR (400 MHz,
DMSO-dg) d: 0.68, 0.79, 0.90, 0.90, 1.09, 1.30
(6 X CHs, s, H-24, 25, 23, 26, 29, 27), 0.84 3H, d, J =
6.8 Hz, H-30), 2.39 (1H, s, H-18), 3.17 (1H, d, J= 1.6
Hz, H-3), 5.18 (1H, brs, H-12); “C-NMR (100 MHz,
DMSO-dg) d: 41.7 (C-1), 64.8 (C-2), 78.0 (C-3), 38.1
(C-4), 47.8 (C-5), 21.9 (C-6), 32.8 (C-7), 40.3 (C-8),
46.7 (C-9), 37.9 (C-10), 23.3 (C-11), 126.9 (C-12),
138.8 (C-13), 41.3 (C-14), 28.9 (C-15), 25.3 (C-16),
47.0 (C-17), 53.3 (C-18), 71.8 (C-19), 41.5 (C-20),
26.5 (C-21), 37.3 (C-22), 28.1 (C-23), 16.2 (C-24),
16.3 (C-25), 17.8 (C-26), 24.1 (C-27), 179.0 (C-28),
26.0 (C-29), 16.8 (C-30). LA_%di 5 SCiikIiE —
O, W e A 6 N EHEIR .

WEY 7: A ICEIEH K, ESI-MS m/z: 511.38
[M+Na]’, 487.39 [M—H] . 'H-NMR (400 MHz,
CsDsN) 6: 0.93, 0.96, 0.97, 1.01, 1.08, 1.15, 1.52
(7X CHs, s, H-25, 26, 24, 30, 29, 23, 27), 3.27 (1H, d,
J=9.6 Hz, H-3), 3.51 (1H, brs, H-18), 5.45 (1H, t, J =
3.6 Hz, H-12). "C-NMR (100 MHz, CsDsN) &: 47.5
(C-1), 68.6 (C-2), 83.9 (C-3), 39.8 (C-4), 56.1 (C-5),
19.0 (C-6), 33.4 (C-7), 40.1 (C-8), 48.3 (C-9), 38.7
(C-10), 24.3 (C-11), 123.2 (C-12), 144.9 (C-13), 42.2
(C-14), 29.3 (C-15), 28.4 (C-16), 46.1 (C-17), 44.8
(C-18), 81.4 (C-19), 35.7 (C-20), 29.3 (C-21), 33.6
(C-22), 29.1 (C-23), 17.6 (C-24), 16.8 (C-25), 17.5
(C-26), 24.8 (C-27), 180.9 (C-28), 28.7 (C-29), 24.9
(C-30). LU -¥o¥s 5 scikapig — 8", ket s
¥ 7 A4 arjunic acid.

WA 8: L E JER A, ESI-MS m/z: 671.33
[M+Na]", 68329 [M+CI] . 'H-NMR (400 MHz,
CsDsN) 8: 0.85, 0.95, 1.06, 1.12, 1.27, 1.53 (6 X3H, s,
H-24, 25, 26, 23, 29, 27), 0.96 (3H, d, J = 4.8 Hz,
H-30), 3.81 (1H, s, H-3p), 5.43 (1H, brs, H-12), 6.15

(IH, d, J = 8.0 Hz, H-1"); “"C-NMR (100 MHz,
CsDsN) 6: 51.6 (C-1), 213.2 (C-2), 83.1 (C-3), 42.2
(C-4), 50.3 (C-5), 19.4 (C-6), 33.1 (C-7), 41.0 (C-8),
47.7 (C-9), 42.7 (C-10), 23.9 (C-11), 127.9 (C-12),
139.3 (C-13), 42.1 (C-14), 29.2 (C-15), 26.1 (C-16),
48.6 (C-17), 54.4 (C-18), 72.7 (C-19), 42.1 (C-20),
26.6 (C-21), 37.6 (C-22), 27.4 (C-23), 21.7 (C-24),
16.8 (C-25), 17.4 (C-26), 24.3 (C-27), 176.9 (C-28),
26.9 (C-29), 16.6 (C-30), 95.8 (C-1'), 74.0 (C-2"), 78.9
(C-3"), 71.4 (C-4"), 79.1 (C-5"), 62.4 (C-6"). VL ¥k
5acikaiiE —85, MR s 8 KT B.

W 9: Eé%mﬁ/#ﬁk, ESI-MS m/z: 671.23
[M+Na]", 683.18 [M+CI], 485.24 [M—H—162] .
'H-NMR (400 MHz, CsDsN) d: 0.77, 0.83, 1.08, 1.19,
1.29, 1.58 (6 X3H, s, H-23, 24, 25, 26, 27, 29), 0.96
(3H, d, J = 7.2 Hz, H-30), 2.82 (1H, s, H-18), 5.19
(1H, s, H-3a), 5.42 (1H, s, H-12), 6.15 (1H, d, J = 8.0
Hz, H-1"); PC-NMR (100 MHz, CsDsN) 6: 53.7 (C-1),
210.9 (C-2), 83.4 (C-3), 45.7 (C-4), 54.9 (C-5), 19.1
(C-6), 33.1 (C-7), 40.9 (C-8), 47.4 (C-9), 43.6 (C-10),
23.9 (C-11), 127.8 (C-12), 139.4 (C-13), 42.1 (C-14),
29.4 (C-15), 26.1 (C-16), 48.6 (C-17), 54.4 (C-18),
72.7 (C-19), 42.2 (C-20), 26.6 (C-21), 37.6 (C-22),
29.1 (C-23), 17.2 (C-24), 16.6 (C-25), 17.0 (C-26),
24.4 (C-27), 176.8 (C-28), 27.0 (C-29), 16.4 (C-30),
95.8 (C-1'), 74.0 (C-2'), 78.9 (C-3'), 71.4 (C-4'), 79.1
(C-5), 62.5 (C-6"). MWL 5G4 XL, (&Y 9
(1) 5c 176.8 (C-28) L& 4 6¢ 180.5 (C-28) [0l
WA T 3.7, A9 1) 0y 6.15 (1H, d, J = 8.0 Hz,
H-1) B E (G, N EY 9 vRe G 4
(KFF, dE—D5 SoRE b, S a 9 h 2-
SR - R -28-O-B-D-Hi T

tEY 10: AGIEE R A, ESI-MS m/z
657.37 [M+Na]", 669.30 [M+Cl]". 'H-NMR (400
MHz, DMSO-dj) d: 0.69, 0.69, 0.86, 0.90, 1.09, 1.28
(6X3H, s, H-25, 24, 26, 23, 29, 27), 0.85 (3H, d, J =
6.4 Hz, H-30), 2.37 (1H, brs, H-18), 5.18 (1H, brs,
H-12), 5.19 (1H, d, J= 8.0 Hz, H-1"); '*C-NMR (100
MHz, DMSO-d) 6: 38.4 (C-1), 27.1 (C-2), 77.6 (C-3),
38.5 (C-4), 55.0 (C-5), 18.2 (C-6), 32.8 (C-7), 39.6
(C-8), 46.9 (C-9), 36.6 (C-10), 23.3 (C-11), 127.2
(C-12), 138.2 (C-13), 42.1 (C-14), 28.2 (C-15), 25.3
(C-16), 47.5 (C-17), 53.3 (C-18), 71.8 (C-19), 41.3
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(C-20), 25.9 (C-21), 36.6 (C-22), 28.3 (C-23), 16.6
(C-24), 15.2 (C-25), 16.3 (C-26), 23.9 (C-27), 175.6
(C-28), 26.5 (C-29), 16.1 (C-30), 94.2 (C-1"), 72.4
(C-2)), 76.9 (C-3"), 69.8 (C-4'), 77.1 (C-5"), 60.9
(C-6")o UL -%dfs 5 scipdhiss— 5, s e e s
10 Ay SRS IR -28-O-B-D-F61 A B .

&Y 11 A ERHR K, ESI-MS: m/z
673.30 [M+Na]", 685.28 [M+CI] . 'H-NMR (400
MHz, DMSO-dg) J: 0.66, 0.78, 0.89, 0.89, 1.11, 1.28
(6 X CHs, s, H-24, 25, 23, 26, 29, 27), 0.83 (3H, d, J =
6.0 Hz, H-30), 2.38 (1H, s, H-18), 3.13 (1H, d, H-3),
5.17 (1H, d, J = 8.4 Hz, H-1'), 5.18 (1H, s, H-12);
BC-NMR (100 MHz, DMSO-dq) J: 41.9 (C-1), 64.9
(C-2), 78.1 (C-3), 38.1 (C-4), 47.8 (C-5), 22.0 (C-6),
32.7 (C-7), 40.3 (C-8), 46.7 (C-9), 37.9 (C-10), 23.4
(C-11), 127.2 (C-12), 138.3 (C-13), 41.4 (C-14), 28.9
(C-15), 25.3 (C-16), 47.5 (C-17), 53.4 (C-18), 71.9
(C-19), 41.4 (C-20), 26.6 (C-21), 36.7 (C-22), 28.1
(C-23), 16.3 (C-24), 16.3 (C-25), 17.9 (C-26), 24.1
(C-27), 175.7 (C-28), 25.9 (C-29), 16.7 (C-30), 94.2
(C-1), 72.5 (C-2), 77.6 (C-3"), 69.8 (C-4'), 76.9
(C-5", 60.9 (C-6"). Lh_EXdf 15 Scpikdpis— 5™, %
St 5 11 AL

&Y 12: Eé%tiﬁ K, ESI-MS m/z:
673.28 [M+Na]", 685.30 [M—+CIl] , 487.32 [M—H—
162] . "H-NMR (400 MHz, DMSO-dg) 6: 0.68, 0.72,
0.91, 0.93, 1.14, 1.28 (6 X3H, s, H-25, 23, 24, 26, 29,
27), 0.85 (3H, d, J = 6.4 Hz, H-30), 2.39 (1H, s,
H-18), 2.75 (1H, d, J = 9.2 Hz, H-3), 5.17 (1H, d, J =
8.0 Hz, H-1"), 5.19 (1H, s, H-12); "“C-NMR (100
MHz, DMSO-dg) J: 46.9 (C-1), 67.3 (C-2), 82.5 (C-3),
39.0 (C-4), 55.0 (C-5), 18.2 (C-6), 32.7 (C-7), 40.3 (C-8),
47.2 (C-9), 37.7 (C-10), 23.4 (C-11), 127.1 (C-12), 1383
(C-13), 413 (C-14), 28.1 (C-15), 252 (C-16), 47.5
(C-17), 533 (C-18), 71.8 (C-19), 41.3 (C-20), 25.9
(C-21), 36.6 (C-22), 28.9 (C-23), 163 (C-24), 16.4
(C-25), 17.2 (C-26), 23.9 (C-27), 175.6 (C-28), 26.5
(C-29), 16.6 (C-30), 942 (C-1), 72.4 (C-2"), 77.6
(C-3"), 69.8 (C-4"), 76.9 (C-5"), 60.9 (C-6"). LA I ¥t
SacmkiiE — 5", s et A 12 0 BT .

AW 13: HEMAR, ESI-MS m/z: 135 [M

H] . 'H-NMR (400 MHz, DMSO-d;) 6: 8.11 (1H, s,
H-2), 8.07 (1H, s, H-8), 7.00 (2H, s, 6-NH,);

BC-NMR (100 MHz, DMSO-dq) J: 152.5 (C-2), 151.7
(C-4), 117.4 (C-5), 155.3 (C-6), 139.7 (C-8). LA %k
5 Sk — 3, W A 13 R

it WHE XA KPFERK AT R LR
A6 B

52 3Lk
1 £ &, 5k B FER, & FRHRKE
W [3]. Wi Z2%, 1998, 28(2): 52-53.
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