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Chemical constituents of Patrinia scabiosaefolia
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Abstract: Objective To study the chemical constituents of Patrinia scabiosaefolia. Methods The constituents were extracted by
methanol and isolated by silica gel chromatography, Sephadex LH-20 gel column chromatography, medium pressure column
chromatography, and semi-preparative high performance liquid chromatography. Their structures were elucidated by chemical
properties and spectroscopic analysis. Results Fourteen compounds were isolated and their structures were identified to be
3-hydroxy-olean-11-oxo0-12-en-28-oic acid (1), 3, 11-dioxoolean-12-en-28-oic acid (2), 3-O-B-D-xylopyranosyl oleanolic acid
28-0-B-D-glucopyranosyl ester (3), 29-hydroxy-3-oxo-olean-12-en-28-oic acid (4), 3B, 12a-dihydroxy-oleanan-13f, 28-olide (5),
3-O-rhamnopanosyl-(1—2)-xylopyanosyl-oleanolic acid-28-O-glucopyanosyl ester (6), guaia-6-en-4, 10-diol (7), 3-epi-ursoloic acid
(8), stigmasterol (9), ergost-6, 22-dien-3B, 5a, 8o-triol (10), oleanolic acid 3-O-B-D-xylopyranoside (11), oleanolic acid
3-a-L-rhamnopyanosyl-(1—2)-B-D-xylopyranoside (12), 3-O-B-D-xylopyanosyl-(1—3)-a-L-rahmnopyanosyl-(1—2)-a-L-arabino-
pyanosyl oleanolic acid 28-O-B-D-glucopyranosyl ester (13), and oleanolic acid 28-O-B-D-glucopyranosyl-(1—6)-p-D-
glucopyranosyl ester (14). Conclusion Compounds 1—8 are obtained from the plants of Patrinia Juss. for the first time.

Key words: Patrinia scabiosaefolia Fisch.; Patrinia Juss.; triterpenoids; 3-hydroxy-olean-11-oxo0-12-en-28-oic acid; guaia-6-en-4, 10-diol
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M- T R IR-28-H A HEE 1T (3-0-B-D-xylo-
pyranosyl oleanolic acid 28-O-B-D-glucopyranosyl
ester, 3). 3-ZFfR-29-FF IR (3-0x0-29-
hydroxy-olean-12-en-28-oic acid, 4). 3B, 120-F£3&-
138, 28-WEEFIHRIR (3B, 120-dihydroxy-oleanan-
138, 28-olide, 5). 3-fWE-(1—-2)-AKH-F R -
2 8- 4] % M lig 1 [ 3-O-rhamnopanosyl-(1—2)-xylo-
pyanosyl-oleanolic acid-28-0O-glucopyanosyl ester,
6] I AK-6(7)-4i-4, 10- % (guaia-6-en-4, 10-diol,
7). 3a-% IR (3a-ursoloic acid, 8). W {i[¥
(stigmasterol, 9). Zff{i§ 6, 22- 44 3P, Sa, 8o-—
I Cergost-6, 22-dien-3B, S0, 8a-triol, 10). FFEIE
FR-3-0-B-D-ML I A BEEF (oleanolic acid 3-O-B-D-
xylopyranoside, 11). FFIIRER-3-0-H Z=HE-(1—-2)-
ABEFF [oleanolic acid 3-a-L-rhamnopyanosyl-(1—2)-
B-D-xylopyranoside, 12]. 3-O-AKW¥i-(1—3)-F 2= -
(1 —2) - Bl 7 A7 - 55 480K 1R - 2 8 - 1 44 Wl s Y
[3-0-B-D-xylopyanosyl-(1—3)-a-L-rahmnopyanosyl-
(1—>2)-a-L-arabinopyanosyl oleanolic acid 28-0-B-
D-glucopyranosyl ester, 13]. FFEIAIR-28-O-1 % b-
(1-6)-FZBWilEH C(oleanolic acid 28-0-p-D-
glucopyranosyl-(1—6)-B-D-glucopyranosyl ester, 14),
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IR 3 I, BER 12 h, A IF LIRS,
EHMNKMREA 2.5 L, HIBSIR CERAEHL, KR40 131
M CHRAAL (81 @) WHIR LBRESAT 0L AE H
MR Sy, SU5-TEE (100 @ 175 1 25) BREEDE
Jii, TLC il Itk 8 Mksr, Hrbh Fr. 1 &K

RER AL L% K F 1 2% i 0B 2 s 4tk 19800 &
Y7 (149 mg). 10 (13.4mg); Fr.2 & HIERKE
{0 )% Sephadex LH-20 #fitk, f9284b&4 2 (22.5
mg). 4 (184 mg). 5 (16.6 mg). 6 (29.7 mg). 8
(13.1 mg); Fr. 3 & g STHERAE 111 J Sephadex LH-20
alitk, 251 (12.5 mg); Fr. 7 4 Sephadex
LH-20 2litk, H2MLAY 11 (24.7 mg); Fr.8 &%
S RER A (61 Sephadex LH-20 4lith, 52{L54) 3
(12.5mg). 9 (21.8mg). 12 (203 mg). 13 (13.2
mg). 14 (17.5mg).
3 GH%E

E 1: R AR CHEE, TLC A 10% H,SO4
OIERB B4, Libermann-burchad % [ 2 FH
PE . ESI-MS m/z 4696 [M—H] , 2 TN
C30H4604. 'H-NMR (500 MHz, CsDsN) 8: 1.51 (3H, s,
H-27), 1.38 (3H, s, H-25), 1.34 (3H, s, H-23), 1.28
(3H, s, H-26), 1.14 (3H, s, H-24), 1.01 (6H, s, H-29,
H-30), 6.09 (1H, br s, H-12), 3.41 (1H, d, J=11.0 Hz,
H-3), 2.65 (1H, s, H-9); *C-NMR (125 MHz, CsDsN)
5: 42.6 (C-1), 28.3 (C-2), 78.1 (C-3), 39.9 (C-4), 55.6
(C-5), 18.1 (C-6), 33.5 (C-7), 46.4 (C-8), 62.4 (C-9),
38.0 (C-10), 200.2 (C-11), 128.3 (C-12), 169.9 (C-13),
44.8 (C-14), 28.5 (C-15), 23.6 (C-16), 49.8 (C-17),
442 (C-18), 45.5 (C-19), 31.0 (C-20), 34.2 (C-21),
32.4 (C-22), 28.9 (C-23), 16.7 (C-24), 16.8 (C-25),
19.6 (C-26), 23.6 (C-27), 179.9 (C-28), 33.1 (C-29),
23.8 (C-30). LA F¥ds by somkapos — a0, wde
AW 1 N 3- 3115 BRI

&Y 2. AfRBR (HED, UV?»K;SH(nm):
254, TLC H] 10% H,SO, £ ¥ 8L,
Libermann-burchard )V 5 FH " . ESI-MS m/z: 467.3
[M—H], %734 C30HuO4. "H-NMR (500 MHz,
CsDsN) d: 1.48 (3H, s, H-27), 1.36 (3H, s, H-25), 1.25
(3H, s, H-23), 1.25 (3H, s, H-24), 1.12 (3H, s, H-26),
1.02 (6H, s, H-29, H-30), 6.10 (1H, br s, H-12), 3.42
(1H, dd, J = 3.5, 13.5 Hz, H-18), 2.67 (1H, s, H-9),
2.54 (1H, s, H-20), 2.75 (1H, s, H-2B); *C-NMR (125
MHz, CsDsN) 6: 40.1 (C-1), 34.6 (C-2), 216.0 (C-3), 47.9
(C-4), 55.3 (C-5), 19.3 (C-6), 32.6 (C-7), 45.2 (C-8), 61.4
(C-9), 374 (C-10), 199.5 (C-11), 128.1 (C-12), 170.5
(C-13), 44.3 (C-14), 28.5 (C-15), 23.6 (C-16), 46.3 (C-17),
42.6 (C-18), 44.8 (C-19), 31.0 (C-20), 34.1 (C-21), 32.3
(C-22), 26.8 (C-23), 21.6 (C-24), 16.0 (C-25), 19.1
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(C-26), 23.7 (C-27), 179.9 (C-28), 33.0 (C-29), 23.6
(C-30). LA ¥t 5 Sk — 80, et &
2 0 3, 11- AR IR

WA 3: FE R AR CHEE), Libermann-burchard
SN 5 B, Molish &N 2 FHPE « ESI-MS m/z: 773.5
[M~+Na]", 73 734 C4HeO12. 'H-NMR (500 MHz,
CsDsN) d: 1.38 (3H, s, H-23), 1.35 (3H, s, H-27), 1.19
(3H, s, H-25), 1.08 (3H, s, H-30), 1.00 (3H, s, H-29),
0.98 (3H, s, H-24), 0.96 (3H, s, H-26), 6.42 (1H, d, J =
8.0 Hz, H-1"), 5.52 (1H, br s, H-12), 492 (1H, d, J =
8.0 Hz, H-1"), 3.86 (1H, m, H-5"), 3.44 (1H, d, J = 6.0
Hz, H-3), 3.29 (1H, d, J = 13.0 Hz, H-18); "*C-NMR
(125 MHz, CsDsN) 6: 41.9 (C-1), 26.2 (C-2), 88.8
(C-3), 39.0 (C-4), 56.0 (C-5), 18.7 (C-6), 32.7 (C-7),
39.7 (C-8), 48.2 (C-9), 37.2 (C-10), 23.8 (C-11), 122.0
(C-12), 1443 (C-13), 40.1 (C-14), 283 (C-15), 239
(C-16), 47.1 (C-17), 42.3 (C-18), 463 (C-19), 30.9
(C-20), 34.1 (C-21), 33.3 (C-22), 283 (C-23), 17.1
(C-24), 15.7 (C-25), 17.6 (C-26), 26.9 (C-27), 176.6
(C-28), 33.3 (C-29), 23.6 (C-30), 107.8 (C-1"), 95.9
(C-1"),79.5 (C-5"), 79.1 (C-3"), 78.8 (C-2'), 75.7 (C-2"),
743 (C-3'), 71.4 (C-4"), 71.3 (C-4"), 67.3 (C-5"), 62.4
(C-6")o VA_EXti 5 Sk — 51, ety
3 0 3-O- AW HBRIR -28- 7 A B e T

WEY 4: AEESCTED, TLC H 10% HySO4
LR 20 £4, Libermann-burchard 2 MV 52 BH
P . ESI-MS m/z: 4694 [M—H] , 4> 7N
C30H404. 'H-NMR (500 MHz, CsDsN) &: 5.61 (1H,
brs, H-12), 3.69 (2H, s, H-29), 3.51 (1H, dd, J = 3.5,
13.5 Hz, H-18), 2.48 (1H, m, H-20), 2.63 (1H, m,
H-2B), 1.35 (3H, s, H-27), 1.31 (3H, s, H-24), 1.22
(3H, s, H-25), 1.11 (3H, s, H-23), 1.09 (3H, s, H-30),
0.99 (3H, s, H-26); "“C-NMR (125 MHz, CsDsN) ¢:
39.2 (C-1), 34.5 (C-2), 216.3 (C-3), 47.5 (C-4), 55.5
(C-5), 19.9 (C-6), 32.8 (C-7), 39.2 (C-8), 47.3 (C-9),
37.1 (C-10), 23.9 (C-11), 122.6 (C-12), 145.2 (C-13),
41.6 (C-14), 28.5 (C-15), 23.9 (C-16), 42.4 (C-17), 41.3
(C-18), 39.8 (C-19), 36.8 (C-20), 29.2 (C-21), 32.7
(C-22), 21.7 (C-23), 26.7 (C-24), 15.1 (C-25), 17.4
(C-26), 262 (C-27), 180.4 (C-28), 74.0 (C-29), 19.9
(C-30). LA E%ds 5 Sckapis —5", et s
Y 4 Sy 3-5EA0-29-FR BRI .

&Y S5: R AR CHE, TLC A 10% H,SO4

LBV SR, ESI-MS m/z: 495.3 [M+Nal',
27 Hh C30Hug0s0 'H-NMR (500 MHz, CsDsN)
348 (1H, dd, J = 11.5, 3.5 Hz, H-3), 427 (1H, br s,
H-120), 0.88 (3H, s, H-24), 0.98 (3H, s, H-25), 0.99 (3H,
s, H-30), 1.13 (3H, s, H-29), 1.32 (3H, s, H-23), 1.42
(3H, s, H-26), 1.69 (3H, s, H-27); "C-NMR (125 MHz,
CsDsN) 8: 39.3 (C-1), 26.7 (C-2), 78.2 (C-3), 38.0 (C-4),
55.9 (C-5), 18.5 (C-6), 33.4 (C-7), 42.9 (C-8), 45.2 (C-9),
37.0 (C-10), 28.8 (C-11), 75.9 (C-12), 91.6 (C-13), 42.8
(C-14), 28.5 (C-15), 21.9 (C-16), 45.1 (C-17), 51.8 (C-18),
39.7 (C-19), 29.5 (C-20), 34.6 (C-21), 28.4 (C-22), 283
(C-23), 16.8 (C-24), 16.4 (C-25), 18.9 (C-26), 19.2 (C-27),
179.8 (C-28), 31.8 (C-29), 23.9 (C-30). LA % 53
gk — 2, O e A 5k 3, 12a- 32 3E-13P,
28- iR -

A 6: [ EN ARKCHFEE, Libermann-burchard
SN 5 B, Molish 3 5 B, ESI-MS m/z: 919.6
[M+Na]", 2 ¥4 C4H76016. 'H-NMR (500 MHz,
CsDsN) 6: 1.33, 1.33, 1.26, 1.18, 0.98, 0.96, 0.96 (%
AN3H, s, CH; X 7); 6.43 (1H, d, J = 8.0 Hz, Glc-1), 4.91
(1H, d, J = 7.5 Hz, Xyl-1), 6.62 (1H, s, Rha-1), 1.79
(3H, d, J = 6.5 Hz, Rha-6), 5.50 (1H, br s, H-12), 3.39
(1H, d, J = 7.5 Hz, H-3), 3.27 (1H, d, J = 13.0 Hz,
H-18); C-NMR (125 MHz, CsDsN) &: 41.9 (C-1),
26.2 (C-2), 88.6 (C-3), 39.2 (C-4), 56.3 (C-5), 18.7
(C-6), 32.7 (C-7), 39.7 (C-8), 48.2 (C-9), 37.2 (C-10),
23.8 (C-11), 122.3 (C-12), 144.2 (C-13), 40.1 (C-14),
28.2 (C-15), 23.9 (C-16), 47.2 (C-17), 42.3 (C-18),
46.3 (C-19), 30.9 (C-20), 34.2 (C-21), 33.3 (C-22),
28.4 (C-23), 17.2 (C-24), 15.8 (C-25), 17.6 (C-26),
27.0 (C-27), 176.6 (C-28), 33.3 (C-29), 23.6 (C-30),
106.2 (C-1'), 79.7 (C-2"), 78.1 (C-3"), 71.3 (C-4"), 67.1
(C-5), 102.1 (C-1"), 72.5 (C-2"), 2.7 (C-3"), 74.3
(C-4"), 69.9 (C-5"), 18.8 (C-6"), 95.9 (C-1"), 74.3
(C-2), 79.1 (C-3"), 71.7 (C-4"), 79.5 (C-5'), 62.4
(C-6")o HAIEMpIEEAE S5 3 FaA—5, H
KRN IO s 3 LA & ) 3 2058 — AN B2,
DL $odis 5 scmkdion — 80, s e 6 h 3-
B -(1—2)- AW - S5 SR R -2 8- A5 B IR Y

&Y 7. AEEE, mp 138~140 °C, EI-MS
miz: 2382 [M]", 4> F A CisHy0s. "'H-NMR (500
MHz, CsDsN) d: 6.03 (1H, d, H-6), 2.72 (1H, m,
H-11), 1.9~2.4 (10H, m), 1.52 (3H, s, H-14), 1.51
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(3H, s, H-15), 1.07 (3H, d, H-12), 1.06 (3H, d, H-13);
BC-NMR (125 MHz, CsDsN) §: 51.4 (C-1), 41.5
(C-2), 23.3 (C-3), 79.7 (C-4), 51.0 (C-5), 123.6 (C-6),
149.0 (C-7), 25.8 (C-8), 43.8 (C-9), 74.2 (C-10), 37.7
(C-11), 21.9 (C-12), 22.1 (C-13), 21.6 (C-14), 22.8
(C-15). LA % 5 ik —s, et s
W7 A ERIAR-6(7)-15-4, 10- 1%,

EY) 8~14 ¥k = mi F S BE R Al 7y, H
'H-NMR A1 PC-NMR $# 28 5 SCHR L, 43590 %65
N 30-1 75 (8) ML G (9) M F2mi 6, 22-
T 3B, 50, 8o- = (100 M FEURER-3-0--D-lt,
WACKETE (11D 1O SRR IR-3-0- R 25h-(152)- K
B (12) MO 3-0-AH-(1—3)- R ZEhE-(1—2)-Bil A
BE-SF R IR -28- M A IR 1Y (13) UOVRISE SR 12 -
28-O-Hi A -(1—6)- T A BENETF (14> 171,
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