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Triterpenoids from roots of Potentilla anserina
HONG Xia"?, CAI Guang-ming', XIAO Xiao-he'
(1. Department of Pharmacy, No. 302 Hospital of PLA, Beijing 100039, China; 2. Department of Chinese
Materia Medica, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract: Objective To study the structures of three compounds isolated from the roots of Potentilla

anserine. Methods These compounds were isolated and purified by the technique of macroporous resin,
silica gel, and HPLC, respectively. The structures of these compound were established by chemical and
spectroscopic means, especially 1D and 2D NMR. Results A novel ursane-galactoside was isolated from
the roots of P. anserine along with two known ursane- and oleanane-type triterpene glycosides. The new
compound was identified as 2a, 3B, 19B-trihydroxyurs-28-O-B-D-galactonopyranosyl ester (anserinoside,
I ). The known compounds were elucidated as 2a-3B8, 19a-trihydroxy-oleanolic acid-28-O-3-D-glucoside
(24-deoxy-sericoside, 1) and 2-carbonyl-3B-19a-dihydroxyurs-28-O-8-D-glucoside (2-oxo-pomolic acid B-
D-glucopyranosyl ester, I). Conclusion The three compounds including the new compound are isolated
from the roots of P. anserine for the first time and anserinoside is a new one.
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(anserinoside) ., R UV.IR,MS.NMR £ i 5
BFHETE, R - AR IRE AR
HH#FTHESHBSEWRT. XELEUHEHR
ANBERBTEENEETINHERBTEER
A . :
1 #R5HE

BHWAESEE HRBAA(EFEEAA MG
1992 IR B2 MEFERAERIFAE K
Y REE. EA1112 BTR DB (Flash 2 7)),
Nexus — 4708 {8 B i 38 $e 21 4 Y635 (32 B Nicolef
/N F]), Zabspec JRIE X (& EH VG A H]), Avance
500 %448 5 B LR X (FEE A 8 5E Bruker A 7)),
Inova 600 BB FEREILIRIN (X Varian A7),
2 REMSE
2.1 BE.TEBEGk AZEERER 3 K,
BR2h, AFRBB BEEKRZE,GHEE.
2.2 HBE54L. BRENKBRAQ: 1OBEL
ACFL R B B R, S IR 9 1) B K B BE R AR
H—HEEH 3 AR, 2 FIWEE 3 MR
# (AB.O) ¥ BEBERKZE, IBHML
HpEaifl, SR E sy 13 g. RSB,
S05- 5 BAS YRR .48 500 mL WU 1 6, WA 3~
4. 7~12 R RE . Bl 3~4 BEEBRESE,H
AHMBE-REAREHELRDR,. S 20 mL WK 1 4,5
I~ BEH . ELERE BRABALEY T 48
mg. WM 7~12 REEREARE, A6 k- W R
Ge b B UE I B K P % R RO 23 DL -
K (60 : 4O FEMHBERL BRLAY | 82 mg, k&
I 155 mg.,
3 Z&MERE

hEM 1. ABEXEERK. HE TP E.
Liebermann-Burchard #1 Molish & 3 33 % BH ¥ , mp
239.3 C(DSC); IR & cm™!: 3 434 (OH), 2 941,
2 878,1 735(C=0),1630(C=C),1 457,1 388,

1258, 1234, 1 162, 1 070, 995, 897, 804; EA:
CssH4010; ESI-MS m/z:668[M +NH,]*,673[M+
Na]*; HR-EI-MS m/z: 488.349 3 [M — sugar
group ]*, 442.3447, 246.1636, 201.1620,
146.109 1,'H-NMRE R BB R F15 S 6 5.35
(QH,t, H-12) M L X B M — X A5 5 6 3.08
(1H,d,J=3.8 Hz,H-18),4 3.30(1H,d,J=3.8
Hz,H-19), #EH KB B EW TR R A, DEPT
WBRELEWE T AFE,9ALFE, 12 K
HEM S M ERESMHEY | BKREHER,F
B H-NMR ¥ &6 % 8 B (6 5.39,1H,d,J=
8.1 Hz), '"H-NMR P & *C-NMR$# 5 SCHR 1R 8 /Y
24-deoxy-sericoside A —H, L EHEY |
% 20, 38, 19a-= $2 H-F B 5 B-28-0-B-D-Hi %5 o
# (24-deoxy-sericoside) , &5 # 3 A 1, *C-NMR
BEREL,
£1 &1 UKHSC-NMRYE (MeOH-d,, 125 Hz)
Table 1 '*C-NMR Data of compounds ! and
I (MeOH-d,, 125 Hz)

BRAE I B AL I 1
1 46.6 (t) 53.1 (1) 20 34.5 (s) 41.5 (d)
2 68.1 (d) 211.3 (s) 21 28.0 (t) 25.8 ()
3 83.2 (d) 82.5(d) 22 31.9 (1) 36.9 (1)
4 39.1 (s) 45.2 (s) 23 27.9 (q@) 28.2 (@)
5 55.4 (d) 54.4 (d) 24 15.9 (@0 15.7 (@)
6 18.3( 185 | 25 15.6 (@  15.3 (@
7 32.4 (1) 32.4 (V) 26 16.4 (@) 15.8 (@)
8 39.5 (s)  40.2 (s) 27 23.6 (@ 23.2 (@
9 47.5 (d)  46.9 (D 28 177.2 (s)  177.1 (s)
10 37.9 (s) 43.2 (s) 29 27.0 (@) 25.6 (@)
11 23.5 (1) 23.2 () 30 23.8 (@) 15.2 (q)

12 123.4(d) 127.7 ()| #

13 143.0 (s) 138.4 (s) v 94.4 (d) 94.4 (D

14 41.3 (s> 41.4 (s 2' 72.5 (d) 72.5 (d)
15 28.1 (1)  28.3 (1) 3 76.9 (d) 76.9 (d)
16 27.2 () 25.1 (0 ¢4 69.7 (d) 69.7 (d)
17 45.7 (s)  47.5 (s) 5’ 77.3 (d) 77.2 (d)
18 43.7 (d)  53.6 (d) 6’ 61.0 (t) 61.0 (1)
19 81.0(d) 72.2(s)

H1 awl~uKEh

Fig. 1 Structures of compounds 1 — K
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el . AAEXEERR.HETHE, mp
231.7 C(DSC) ;s [t +3. 0°(MeOH;c 0. 562 5%);
IR &% cm™':3 423(OH),2 965,2 930,2 878,1 732
(C=0),1632(C=0C),1 451,1 384,1 370,1 340,
1262, 1 227, 1167, 1 158, 1 075, 932, 814, 773,

741; EA: C;Hi0, ¢ H,O; FAB-MS m/z: 651
M+11",649[M—1]";EI-MS m/z:488[ M —sug-
ar group |*, 470,442,424, 264[RDA], 264[ 264 —
H,01%, 223,219, 205,201[264 —H,0 —COOH]*,
189,146,119; 'H-NMR f1°C-NMR¥({E L % 2.

%2 AW H NMR ¥ (DMSO-ds,"H-NMR: 600 Hz;"C-NMR: 150 Hz)
Table 2 NMR Data of compound I (DMSO-d,, 'H-NMR: 600 Hz; *C-NMR: 150 Hz)

WAL [ kS BRAL B E! AL B -
1 47.1 () 1.78,0.75 (m) 14 41.1 (8) 27 23.8 (@) 1.27 (3H,s)
2 87.1(d)  3.40 (m) 15 28.0 () 28 175.5 (s)
3 82.3 (d> 2.72 (d,J=09.6 Hz) 16 25.1 (©) 29 26.7 (@) 1.08 (3H,s) R
4 40.0 (s) 17 47.3 (s) 30 16.2 (q) 0.84 (3H,d,J=9.0 Hz)
5 54.8 (d) 0.73 (m) 18 53.2 (d) 2.36 (s) sugar moiety
6 18.1 (1) i 19 71.7 () v 94.1 (&> 5.15 (d,J=8.4 Hz)
7 33.5 (1) 20 41.2 (d)  1.21 (m) 2' 72.2 (d) 3.06 (m)
8 37.5 (s) 21 26.4 (1) 3 76.7 (d) 3.17 (m)
9 46.7 (d) 1.60 (br,t) 22 36.6 (1) 4 69.5 (d) 3.08 (m)
10 38.9 (s) 23 28.8 (g) 0.91 (3H,s) [ 77.6 (d)  3.11 (m)
11 23.2 (t> 1.88 (CH) 24 16.4 (q) 0.89 (3H,s) 6 60.6 (t) 3.58 (d,J=11.2 Hz)
12 126.9(d) 5.16 25 17.1 (@ 0.70 (3H,s) 3.43 (m)
13 138.2 (s) 26 16.4 (@) 0.66 (3H,s)

Liebermann-Burchard # Molish @ W # R, &
NTZUAEY I =M BHEA, FAB-MS m/z:651
[M+H]*, 4 & EI-MS m/z: 488 [M ]*. 264
[RDAJ, 246 [ 264 — H,0J*, 201 [ 246 — H,O —
COOHJ*# 189, R KAV A G H A 12-4-
8- EY  FAINAELXD REFRAFHEREN
RS, B nEANAEES>FRS I HEXR
C3He0,0.'H-NMRH & 0. 84(3H,d,J=9. 0 Hz,H-
30) FIPC-NMR # Bk {5 5 6 126. 9.,138. 2 43 5
BHEN C-12.C-13, F#—SWIE T LHHER 12-FF
A AEBRKAR 133 T35, ' H-NMRH
BEBES 5. 15(1H,d,J=8. 4 Ho) R HABIH%
BHRNBHWAE, M NOESY EHrlIAEH: (1)2-
OH 5 H-1b,H-2,H-3,3-OH & 25 [ f§ ¢ ,H-1b
H-3 % o 8,H-2 #1 3-OH 5 R f&, 8t OH i K «
HE,C-2 BIBUE (6 67. 13) MK R G C) i — 2
Wik T C-2 fii b o BHMFFA . (2)3-OH 5 H-1a,
2,24,25,26 EE MR, XEFEFERNELH B
B.ESHTHEREHAKOH B I B, IELT C-3
{7 bR 33-OH MIFETE . i b X b AR R 38 1 %
B RBHIED,C-2.C-3 EIES 20,38 "R &K
BOSBEREA - H— SR ZHWBNFE. (3
19-OH 5 H-12.16a,21a,22a,29,30 # X &, H
i H-16a.21a.222. 30 R F N BB, A0 T
®,19-OH oy B A, EHEY 1 MEWHE
A 20,38, 198-= ¥ B 5 75 B-28-O-B-D- ik i 2 3L

B SBFRNZILEY I T EY BAR
2R AR P AR AG B A B AL B W 8 BRIR F (anseri-
noside) , A WA 1,

wWED L . BEXERRR, ZBTHE . mp
143 C. Liebermann-Burchard l Molish fz i 314
FHHE, R T BB RN =B EFR, IR i em ™
WA B R XURE MY R AL R Y (3 440,
1713, 1 634); HR-EI-MS m/z. 486.333 4 [M —
sugar group ], 440.332 6, 246. 165 6, 222. 163 3,
201.161 0,146.107 4,119. 086 3;EA :C3sHss0,0 . B8
K B2E %A, N'H-NMREHE 118 BEsL,
FHEM SEBRESHME 6 5.34(0H,d,J=8.2 Hz)
AR E B T R B AL, “C-NMR#M DEPT i
BRTEREHES 6 211 K 2 I EHRE, X LE
F'H-NMR¥#E[H-1.6 2. 26,2. 36(each 1H,d,J=
12 Hz);H-3:6 4. 02(UH, ) IR “ BB LR E B
BIEE, @aX b 2-oxo-pomolic acid §-D-glu-
copyranosyl ester 1% B 3t #R B 4B B A A R, B
%N 2-BkHE-3B19a- B - 5 BR-28-0-B-D-H)
% ¥ H (2-oxo-pomolic acid B-D-glucopyranosyl
ester) 5 WL 1,°C-NMR¥# W% 1.

BM EMOEZUARI LA DG EHBRIT LT
HRHTEIMNEFREFAFRERELHEZ. L
FRAEEFHRANAEBROR A LHRECHET.
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A novel lupane triterpene from seeds of Ziziphus jujuba var. spinosa

HE Feng', PAN Qin?*, MIN Zhi-da'
(1. China Pharmaceutical University, Nanjing 210038, China; 2. Research Center, Tianjin Zhongxin
Pharmaceuticals, Tianjin 300457, China)

Abstract: Objective To study the chemical constituents from the seeds of Ziziphus jujuba var.
spinosa, which is used as a sedative herbal medicine in China. Metheds The constituents were separated
and purified by silica gel column. Their structures were elucidated based on their physicochemical proper-
ties and spectral analysis. Results Six compounds were obtained from 95% EtOH extracts in the seeds of
Z. jujuba var. spinosa. They were identified as 2a, 3B-dihydroxy-lup-20(29)-en-28-oic acid methyl ester
(1), Bsitosterol (I), betulin (X ), betulinic acid (IV), hexadexanoic acid 2, 3-dihydroxypropyl ester
(V ), and daucosterol (VI). Conclusion Compound I is a novel lupane triterpene named as alphitolic
acid methyl ester, compound V is obtained from the seeds of Z. jujuba var. spinosa for the first time.

Key words: the seeds of Ziziphus jujuba Mill. var. spinosa (Bunge) Hu ex H. F. Chow; lupane
triterpene; alphitolic acid methyl ester (2a, 3B-dihydroxy-lup-20(29)-en-28-oic acid methyl ester)

BMECHAHN—MFIRERB =5
T %L% $,Hek
(1. HEGR A%, ILHF BFE  210038; 2. REPFHUFRE P L, KB 300457)

W E.BH WEBRWL Ziziphus jujuba var. spinosa WALE RS . FiE R FAREBHE AT A B o4k, @
BATERAEINECHEH. 48 ABECZEERBPEH 6 MeAY, 25 ¥ E R 20, 38-dihydroxy-
lup-20(29)-en-28-oci acid methyl ester (1 ). B-AFE B (1) HHREE(I)  AHRBER (V). 1-T KB E WAV ).
WY MFOD. G LEY 1 IFLEY. &4 0P 5% F8 F B (alphitolic acid methyl ester) , {6 & V A H KM
MELHHEB.

XR B IBRK=0 . FETRES

hES# B .R284. 1 T RIRING A WA E 0253 - 2670(2006)02 - 0168 - 04

The seeds of Ziziphus jujuba Mill. var.
spinosa (Bunge) Hu ex. H. F. Chow are used as a
sedative medicine in China. There were many pub-
lished papers which described the isolation meth-
ods of new saponins!'?, flavonoidst’, and alka-
loidst**3. Here, we present the isolation and struc-
ture elucidation of a new lupane triterpene, 2a, 38-

dihydroxy-lup-20 (29)-en-28-oic acid methyl ester

e B 8 : 2005-04-12

(1) named as alphitolic acid methyl ester. Five
known compounds B-sitosterol (I ), betulin (1),
betulinic acid ( V), hexadexanoic acid 2, 3-dihy-
droxypropyl ester (V ), daucosterol (V1) have also
been isolated. Compound V was obtained from
Ziziphus jujuba var. spinosa for the first time. The
structures of these compounds were elucidated by

the means of MS, NMR and physical constant.
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