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Abstract: Objective To study the chemical constituents of ethyl acetate fraction from Patrinia scabra. Methods Chemical
constituents were isolated and purified by macroporous resin, silica gel, and Sephadex LH-20 column chromatography. Their structures
were elucidated on the basis of spectroscopic analysis and chemical evidence. Results Twelve compounds were isolated and purified.
Their structures were identified as 5-O-feruloylquinic acid (1), 7a-morroniside (2), 73-morroniside (3), villosol (4), protocatechuic acid
(5), B-daucosterol (6), isopatriscabroside I (7), patriscabroside I (8), patrinioside (9), pinoresinol-4,4'-di-O-B-D-glucopyranoside (10),
lariciresinol-4'-O-B-D-glucopyranoside (11), and villosolside (12). Conclusion Compounds 2—6 are isolated from this plant for the
first time and the compound 1 is isolated from the plants of Patrinia Juss. (Valerianaceae) for the first time.
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WIS R G P IRE S 2 AR, ARSI I
AT R T E IR T B AT A L T, A
P ERROE N 12 MEEY), aalsE s 5-0-FEk
W4 TR (5-O-feruloylquinic acid, 1). 7a-ZELifitf
(7a-morroniside, 2). 7p-ZLifiH (3). FAfEMFE
(villosol, 4). J5)LAM (protocatechuic acid, 5).
B-fH% M1F (B-daucosterol, 6). isopatriscabroside I
(7). patriscabroside I (8). patrinioside (9). FAJIF
fiE-4,4'- . -O-B-D-7 % ¥ ¥ (pinoresinol-4,4'-di-O-
B-D-glucopyranoside, 10). & I JIg lE-4'-O-B-D-
i 2% B (lariciresinol-4'-O-B-D-glucopyranoside ,
11). villosolside (12). K WO I T i A7 LAFR
Ik R A%, B 2~6 AE IR
Yirb oy B2, A 1N IRMMCE BHCR & R
Py oy B33
1 {XEEFAkAY

Varian Inova-600 MHz #Z#3:ARA{% (TMS A #%,
FEH FL HL 222 7] ); Brucker Daltonics Apex IT JiTi# 4%
([E Varian A 7]); ZF-20D B 20ESM 70 (L
S F A DL AW ) BSZ-40 HEHS 71
A CEIFPPEATAXES) ;s D-101 #+ il R R FLIR
BRI COREETTRE et TR AR R BER
Sephadex LH-20 (Pharmacia /A ) ); i )= 8 i H fit
& GFasan FEERERIERS (100~200. 200~300 H)
YT Byl ) e BRI S 4 4k

28T 2006 SF 7 IR BHIN A 2SS
X, FEYIERAS B A B R E R B A KA ST
b1 %5 58 N REM WO Patrinia scabra Bunge FIAR S AR
2, BRAAEICT HN B B =R S Bebr AR 5
2 RE5NE

i U AR SR ZEHET, B (10 HD, HYX 60 kg
08 A KRS 3 K, BEIR 2 he A IFERIBGHL T
AR /IMAFL, AN 95% LB, A L i 2 i
LF] 70%, HHE, JEE, IEBEUE RGO E . R
R BT 4 LKt (KT 60 CH. KA
Mk S5, B WG, IE T RET AR BIET
SR (88 @) AHUT K, ik D-101 KLU
PR, MK 10%~60% LI 70% PR B VL -
Hrh D-101 HHK (11.39 )y 10%Z8E (9.12 ).
20%4 0% (2.69 g)\ 30%LNE (4.1 g) VEMEER> 7>

S 3E o A A (0 AT Sephadex LH-20 A (43, LI —
SR E-H R R 4 I S o ik, MOKBED 2 4
HEEMLEY 2 (82mg). 3 (82mg). 9 (11 mg),
M 10% SBEGEE S 73 b 43 43 259 5 (11 mg).
12 (22 mg), M 20% LEEDERE 7 b 4 A5 2L
¥4 (24 mg). 7 (14 mg). 8 (11.2 mg), M 30%
SB35 vh 43 S A3 2590 1.(10.8 mg) 6 (11
mg). 10 (13 mg). 11 (15.8 mg).
3 HMEFE

a1 AR AR, HEEE#, EI-MS m/z: 368
[M]" (11.96), 350 [M —H,O]" (4.10), 181 [M —
C1oHo03]" (25), 180 [M—C}0HoO3;—H]" (90), 163 [M—
C10Ho03—H,0]" (100), 162 [M—C;oHoO; —H,0—
H]" (57.89). '"H-NMR (600 MHz, CD;OD) &: 7.51
(1H, d, J = 16.2 Hz, H-8"), 7.03 (1H, d, J = 1.8 Hz,
H-2'), 6.93 (1H, dd, J = 8.4, 1.8 Hz, H-6'), 6.76 (1H, d,
J=8.4Hz, H-5),6.19 (1H, d, J = 16.2 Hz, H-7'), 5.25
(1H, m, H-5), 4.11 (1H, m, H-3), 3.71 (1H, dd, J= 7.8,
3.0 Hz, H-4), 3.69 (3H, s, 3'-OCH3), 2.12 (4H, m, H-2,
6); "“C-NMR (150 MHz, CD;0D) 6: 175.4 (-COOH),
168.3 (C-9'), 149.7 (C-3"), 147.2 (C-8'), 146.9 (C-4"),
127.6 (C-1'), 123.0 (C-6"), 116.5 (C-5"), 115.1 (C-2"),
115.0 (C-7"), 75.8 (C-1), 72.5 (C-5), 72.1 (C-3), 70.3
(C-4), 52.9 (3'-OCHj3), 38.0 (C-2, 6). LL_b¥ds 5 ik
B, MR AY 1 5-O-BI BB TR .

& 2. At ERK AR, ESIMS m/z
429.137 1 [M+Na]". '"H-NMR (600 MHz, CD;0D) ¢:
5.83 (1H, d, J = 9.0 Hz, Hy,-1), 7.51 2H, d, J = 3.0
Hz, Hy,-3), 2.82 (1H, dt, J = 7.8, 4.8 Hz, Hy,-5), 1.18
(1H, d, J = 3.0 Hz, Hy,-6a), 2.03 (1H, d, J = 10.8 Hz,
H,-6b), 4.80 (1H, d, J = 7.8 Hz, Hy,-7), 3.96 (1H, d,
J = 6.6 Hz, Hy,-8), 1.76 (2H, m, H7,-9), 1.39 (3H, d,
J =72 Hz, Hy-10), 4.78 (2H, d, J = 8.0 Hz, Hy,-1"),
3.20~3.40 (8H, m, Hy,-2'~5"), 3.66 (2H, dd, J =
12.0, 6.0 Hz, Hy-6'a), 3.88 (2H, d, J = 12.0 Hz,
Ho-6'b); “C-NMR (150 MHz, CD;OD) &: 97.1
(Crg-1), 1545 (C1g-3), 110.9 (Ce-4), 32.0 (C74-5),
37.3 (C14-6), 95.9 (C74-7), 75.1 (C74-8), 39.9 (C74-9),
19.9 (C74-10), 168.7 (Cyo-11), 100.1 (Cy4-17), 74.2
(Cr4-2"), 78.0 (C74-3"), 71.6 (Crg-4), 78.5 (C74-5"),
62.8 (Crq-6")o VA - H¥ 5 SCiRARIE S A — 57,
WEBW 2 4 To-BL5 T

&Y 3. AtEEMmA, ESIMS miz
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429.137 1 [M+Na]". "H-NMR (600 MHz, CD;0D) 6:
5.87 (1H, d, J = 9.0 Hz, Hy-1), 7.51 2H, d, J = 3.0
Hz, Hy-3), 3.23 (1H, dt, J = 7.8, 4.8 Hz, Hyp-5), 1.77
(1H, dd, J = 11.4, 42 Hz, Hyp-6a), 2.03 (1H, d, J =
10.8 Hz, Hyp-6b), 5.24 (1H, d, J = 3.0 Hz, Hz-7), 4.88
(1H, d, J = 7.2 Hz, Hys-8), 1.76 (2H, m, Hz-9), 1.32
(3H, d, J = 6.6 Hz, Hy-10), 4.78 (2H, d, J = 8.0 Hz,
Hog-1'), 3.20~3.40 (8H, m, Hq-2', 3', 4, 5), 3.66
(2H, dd, J = 12.0, 6.0 Hz, Hy-6'a), 3.88 (2H, d, J =
12.0 Hz, Hy-6'b); “C-NMR (150 MHz, CD;0D) §:
95.6 (Cyp-1), 154.5 (Cop-3), 1109 (Cyp-4), 27.5
(Cop-5), 34.6 (Cyp-6), 92.4 (C75-7), 65.9 (Cyp-8), 40.6
(C73-9), 19.8 (C7p-10), 168.7 (Cyp-11), 100.1 (Cop-1"),
74.2 (C73-2'), 78.0 (Crp-3"), 71.7 (C7p-4"), 78.5 (Crp-5"),
62.9 (Cp-6")o LA - Hii b5 ek e 3 A — 507,
YE A 3 o TR-SEI Y

&Y 4: AEMK, [OTHME, MESDA,
mp 139~141 ‘C. ESI-MS m/z: 200 [M]". 'H-NMR
(600 MHz, CDCL3) d: 4.53 (1H, d, J = 12.4 Hz, H-1a),
430 (1H, dd, J = 12.4, 5.6 Hz, H-1b), 2.82~2.88 (1H,
m, H-4, 5), 1.49~1.67 (2H, m, H-6), 3.76 (1H, t, J =
4.4 Hz, H-7), 2.28 (1H, q, J = 6.4 Hz, H-9), 1.23 (3H,
s, H-10), 1.03 (3H, d, J = 6.4 Hz, H-11); "“C-NMR
(150 MHz, CDCls) 8: 64.5 (C-1), 175.3 (C-3), 44.9
(C-4), 35.9 (C-5), 33.4 (C-6), 77.7 (C-7), 80.4 (C-8),
37.6 (C-9), 21.5 (C-10), 12.2 (C-11). LA % 5 SCik
IEIEA ), MRS 4 N AR I

Y 5. s, =&AL B v
SR, B AMEHEmEIE. 'HNMR (600
MHz, CD;OD) 6: 6.88 (1H, d, J = 8.4 Hz, H-5), 7.43
(1H, dd, J= 8.4, 1.6 Hz, H-6), 7.45 (1H, d, J= 1.6 Hz,
H-2); "“C-NMR (150 MHz, CD;OD) 6: 115.5 (C-5),
117.3 (C-2), 122.9 (C-1), 123.5 (C-6), 145.5 (C-3),
150.7 (C-4), 168.1 (C-7). LA £di 5 SCik i i JE A
—aM, S EA Y 5 kR LS .

th &9 6: AEFA, mp287~289 ‘C. Molish
F1 Libermann-Burchard V3 20, 1z &
Yok SR B R A o 5 -3 N0 T ) T
TELFEFIAZR T ETT REMEH—30 B A AT
B, WEENED) 6 N - M.

EW 7 AR, ESI-MS m/z: 385 [M+
Na]".'"H-NMR (600 MHz, CD;0D) &: 4.43 (1H, d, J =
12.6 Hz, H-1a), 4.31 (1H, dd, J = 10.8, 6.0 Hz, H-1b),

3.29 (1H, m, H-4), 3.19 (1H, m, H-5), 1.96 (1H, dt,
J=12.6, 6.6 Hz, H-6a), 2.13 (1H, m, H-6b), 3.85 (1H,
m, H-7), 2.41 (1H, dd, J = 13.5, 6.6 Hz, H-9), 1.36
(3H, s, H-10), 1.13 3H, t, J = 6.6 Hz, H-11), 4.32 (1H,
d, J = 6.0 Hz, H-1), 3.17 (1H, t, J = 7.8 Hz, H-2'),
3.26~3.36 (3H, m, H-3'~5"), 3.85 (1H, m, H-6'a),
3.67 (1H, dd, J = 12.0, 5.4 Hz, H-6'b); C-NMR (150
MHz, CD;0D) &: 67.4 (C-1), 179.3 (C-3), 39.9 (C-4),
40.5 (C-5), 37.4 (C-6), 88.7 (C-7), 81.6 (C-8), 46.2
(C-9), 22.7 (C-10), 14.1 (C-11), 105.0 (C-1), 75.4
(C-2'), 78.1 (C-3"), 71.7 (C-4), 77.9 (C-5"), 62.8
(C-6")o Lh ¥ 5 ScmpaoE 2eA — 85, ke
AW 7 4y isopatriscabroside 1.

Ew 8: B IE B A, ESI-MS m/z: 385
[M+Na]". "H-NMR (600 MHz, CD;0OD) J: 4.40 (1H,
m, H-1a), 4.42 (1H, m, H-1b), 2.57 (1H, dq, J = 12.0,
6.0 Hz, H-4), 2.02 (1H, m, H-5), 1.89 (1H, m, H-6a),
2.02 (1H, d, J = 4.8 Hz, H-6b), 4.19 (1H, t, J = 4.8 Hz,
H-7), 2.47 (1H, td, J= 10.2, 7.2 Hz, H-9), 1.36 (3H, s,
H-10), 1.11 (3H, d, J = 7.8 Hz, H-11), 4.47 (1H, d, J =
4.8 Hz, H-1"), 3.13 (1H, t, J = 8.4 Hz, H-2'), 3.23~
3.34 3H, m, H-3'~5"), 3.83 (1H, d, J = 12.6 Hz,
H-6'a), 3.63 (1H, dd, J = 12.6, 6.0 Hz, H-6'b);
BC-NMR (150 MHz, CD;0D) &: 67.6 (C-1), 179.3
(C-3), 39.8 (C-4), 40.0 (C-5), 37.3 (C-6), 88.4 (C-7),
78.4 (C-8), 47.2 (C-9), 18.2 (C-10), 142 (C-11), 99.0
(C-1'), 75.1 (C-2"), 78.0 (C-3"), 71.7 (C-4"), 77.8 (C-5"),
62.8 (C-6)e LA ¥t 5 3cmris SeA 50, %
AW 8 S patriscabroside 1.

& 9: At EEKH A, ESIMS m/z
471.220 9 [M+Na]". '"H-NMR (600 MHz, CD;0D) &:
3.40 (1H, m, H-1a), 3.96 (1H, m, H-1b), 4.88 (1H, s,
H-3a), 5.24 (1H, s, H-3b), 2.83 (1H, s, H-5), 1.77 (1H,
m, H-6a), 2.04 (1H, m, H-6b), 4.45 (1H, m, H-7), 2.52
(1H, m, H-9), 1.51 (3H, s, H-10), 3.96 (1H, m, H-11a),
4.12 (1H, m, H-11b), 2.16 (2H, m, H-2"a), 2.05 (1H,
m, H-3"), 0.97 (6H, m, H-4', 5"), 4.11 (1H, m, H-1"),
3.14 (1H, m, H-2"), 3.20~3.38 (3H, m, H-3"~5"),
3.65 (1H, m, H-6"a), 3.86 (1H, m, H-6"b); "*C-NMR
(150 MHz, CD;0D) &: 69.7 (C-1), 111.8 (C-3), 154.5
(C-4), 40.2 (C-5), 37.3 (C-6), 77.9 (C-7), 95.6 (C-8),
51.7 (C-9), 19.2 (C-10), 65.9 (C-11), 168.7 (C-1"),
43.8 (C-2), 25.9 (C-3"), 22.7 (C-4', 5'), 100.1 (C-1"),
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75.2 (C-2"), 78.0 (C-3"), 71.5 (C-4"), 77.8 (C-5"),
62.8 (C-6"). LA - ¥edfs 5 ik s A — 517, s
EWAW) 9 M patrinioside.

& 10: AR A, ESI-MS m/z: 705 [M+
Na]". 'H-NMR (600 MHz, DMSO-dq) d: 7.07 (2H, s,
H-2,2'), 6.84 (2H, d, J = 8.4 Hz, H-5, 5), 7.03 (2H, d,
J = 8.0 Hz, H-6, 6"), 4.84 (2H, m, H-7, 7'), 3.23 (2H,
m, H-8, §), 4.13 (2H, m, H-9), 3.77 (2H, m, H-9),
3.78 (3H, s, OCH3), 4.87 (2H, d, J = 4.8 Hz, H-1",
1"); "C-NMR (150 MHz, DMSO-dg) J: 135.5 (C-1,
1), 110.6 (C-2, 2'), 149.2 (C-3, 3'), 146.1 (C-4, 4'),
115.4 (C-5, 5"), 118.4 (C-6, 6'), 85.1 (C-7, 7'), 53.9
(C-8, 8", 71.3 (C-9, 9"), 55.8 (OCH3), 100.4 (C-1",
1), 73.3 (C-2",2"""), 77.2 (C-3", 3""), 69.8 (C-4", 4""),
76.9 (C-5", 5"), 60.8 (C-6", 6", 55.8, 53.9 (2%
OCH3). L ¥ 5 e s A —5, ke
AW 10 KA IGHE-4,4"- - O-B-D-H B 15 .

A& 11: AR AR, ESI-MS m/z: 545.200 0
[M+Na]", 561.194 8 [M+K]". 'H-NMR (600 MHz,
DMSO-dg) 6: 6.80 (1H, d, J = 2.4 Hz, H-2), 6.68 (1H,
d, J = 8.0 Hz, H-5), 6.49 (1H, d, J = 10.2 Hz, H-6),
2.48 (1H, dd, J = 13.6, 11.6 Hz, H-7a), 2.78 (1H, d,
J = 9.0 Hz, H-7b), 2.68 (1H, m, H-8), 3.78 (1H, m,
H-9a), 3.57 (1H, m, H-9b), 7.00 (1H, d, J = 6.4 Hz,
H-2'), 7.12 (1H, d, J = 8.4 Hz, H-5"), 6.88 (1H, dd, J =
8.0, 2.0 Hz, H-6'), 4.84 (1H, d, J = 9.6 Hz, H-7"), 2.48
(1H, m, H-8), 3.64~3.75 (1H, m, H-9"), 3.78 (3H, s,
3-OCHs), 3.74 (3H, s, 5-OCH;), 4.85 (2H, d, J = 7.6
Hz, H-1"); "“C-NMR (150 MHz, DMSO-dj) 6: 132.6
(C-1), 112.3 (C-2), 147.3 (C-3), 144.7 (C-4), 116.5
(C-5), 121.4 (C-6), 32.2 (C-7), 45.3 (C-8), 73.2 (C-9),
136.5 (C-1"), 110.5 (C-2"), 148.8 (C-3"), 145.6 (C-4"),
118.4 (C-5", 119.1 (C-6), 83.1 (C-7), 54.0 (C-8'),
60.7 (C-9"), 55.6, 55.7 (2X OCHj3), 100.1 (C-1"), 73.2
(C-2"), 77.0 (C-3"), 69.5 (C-4"), 76.5 (C-5"), 60.7
(C-6") o Lh ¥R 5 Sk s A — 50, ke
WA 11 AT R RERE-4"-O-B-D- 4 Bl 1 -

EW) 12 FOEPIRGS i (B, ESI-MS m/z:
200 [M]". 'H-NMR (600 MHz, CDsCOCD;) &: 4.53
(1H, d, J = 12.4 Hz, H-1a), 4.30 (1H, dd, J = 12.4, 5.6

Hz, H-1b), 2.82~2.88 (1H, m, H-4, 5), 1.49~1.67
(2H, m, H-6), 3.76 (1H, t, J = 4.4 Hz, H-7), 2.28 (1H,
q, J = 6.4 Hz, H-9), 1.23 (3H, s, H-10), 1.03 (3H, d,
J=6.4Hz, H-11); “C-NMR (150 MHz, CD;COCD;)
5:65.1 (C-1), 176.2 (C-3), 45.9 (C-4), 35.2 (C-5), 31.1
(C-6), 73.8 (C-7), 85.7 (C-8), 37.8 (C-9), 18.1 (C-10),
13.1 (C-11), 97.4 (C-1"), 74.5 (C-2"), 76.8 (C-3"), 70.3
(C-4"),76.7 (C-5"), 61.3 (C-6") o Lh_I Bl 5 ik %)
A —z3, s 54 12 A villosolsides
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