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Chemical constituents of Agrimoniae Herba

LU Fang, BA Xiao-yu, HE Yong-zhi
Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China

Abstract: Objective To investigate the chemical constituents of Agrimoniae Herba. Methods Repeated column chromatography
with silical gel, maroporous resin column, and Sephadex LH-20 were used to isolate the chemical constituents, and their structures were
elucidated on the physicochemical properties and basis of spectral data. Results Nineteen compounds were isolated and identified as
B-sitosterol (1), dotriacontanol (2), hentriacontanol (3), nonadecanoic acid (4), palmitic acid (5), eicosanoic acid (6), heptacosanoic
acid (7), daucosterol (8), tormentic acid (9), tiliroside (10), apigenin-7-O-methyl glucuronate (11), apigenin-7-O-butyl glucuronate
(12), agrimophol B (13), wogonin (14), apigenin (15), kaempeferol (16), ursolic acid (17), quercetin (18), and isoquercitrin (19).
Conclusion Compounds 2—4, 6, 7, and 14 are firstly obtained from the plants in Agrimonia L.
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Bruker AV400 IZEIE4R1C (TMS WAR) (4 [E A7 4
SLATD)s VG ZAB—HS = 70 HHA HULRE TS (9
VG Aw); RO (GFpse) FIFE(E
FERE (100~200. 200~300 H ) %14 8k T
] 7=fh; Sephadex LH-20 Jj3&[H Pharmacia A ] =
dis DT AR Sk o i

A FE A T b2 E 258 idg, @R
B 24 K27 T 24 2 e 4= R I 209 S 8 A S AR 22 4
AN IR 2E B Agrimonia pilosa Ledeb. 11§
Grw, B (R E 25 H) 2010 4 RR BT AR AL A
Agrimoniae Herba.
2 RESSE

NS T 2584 30.0 kg, ] 95%H1 70% 2.5 i1
PRIREEE 3 K, BRHR 2 h, AIFUETR, R Z
fEfdi . MIEE/KER)E, /A s =5
. B ClEFIIE T AT A, 305 AR
B, Ak sy (190 g) 4 SRERFE G, LA
A TR R CERE L VRN, SR, WAty
PRI, SIFAHERR 2y, TRE IR A B ik J 4
pn LAY 1~7. 1E T RS (350 @) 4 KL T
D-101 FEEEAKIK KK 20% 70%- 95% LB
B, B 70% LEEVELES 4 100 g, LRk RFE (A,
DA =G b F K BR R BRI, S50k, Wi R
WA, SRR, FRE R B A E Al &
L RS Y 8~19.
3 LT

&Y 1: Tk (CHCL), mp 133~134 C.
TE484N (254 nm H1365 nm) AT K9 GEE B,
Libermann-Burchard SV & BHM, 10%0% MR- 4. 16%
RO, BHHR- ORI S e ER . 5
B-75 H55 0] HE VR A I AN R B, R Ak e
23 FAFMEIRG R E P, REES
-+ 5§ WX HEL S — 30 WS A &) 1o -2 S I

EW) 2: A TEEEH K (CHCL3), mp 63.0~
67.5 ‘C. EI-MS m/z: 448.1 [M—H,0]", 420.1, 168.0,
153.1, 140.0, 125.0, 111.0, 97.0, 83.1, 69.0, 57.0 (3&
%), 43.1, 31.0, 29.0. 'H-NMR (600 MHz, CsDsN) ¢
3.60 (2H, s, H-2), 1.31 (2H, m, H-3), 1.29 (58H, m, 29 X
-CH,), 0.87 (3H, s, -CH3); "C-NMR (150 MHz,
CsDsN) d: 61.9 (C-2), 14.0 (C-32). LA L%#s 5 ik
HOBEIEA O, M a W 2 =t k.

EY 3: ARG (CHCLy), mp 80~81
‘C . EI-MS m/z: 434 [M—H,0] . "H-NMR (400 MHz,

CDCls) d: 3.64 (2H, t, J = 7.0 Hz, H-2), 1.62 (2H, m,
H-3), 1.26 (56H, m, 28 X-CH,), 0.88 (3H, t, J = 6.0
Hz, -CH3); *C-NMR (100 MHz, CDCl3) 8: 63.1 (C-2),
14.1 (C-31). LA 5 G SaA 8,
TENEY 3 =t FilE.

e 4: AE ARG (CHCL), mp 68.6~
69 °C.'H-NMR (600 MHz, CsDsN) d: 2.24 (2H, t, J =
7.6 Hz, H-2), 1.68 (2H, m, H-3), 1.31 (34H, m,
17X-CH,), 0.87 (3H, t, J = 6.8 Hz, -CHz). ¥ ik
WIEC LAY 4 T T IR .

&Y 5. ARk (CHCL), mp 63~64
‘C, EI-MS m/z: 256 [M]", S8l—FR¥MZ% CH, It
e, S s ML RS K A R U R (105 iE . "H-NIMIR (600
MHz, CsDsN) &: 2.23 (2H, t, J = 7.0 Hz, H-2), 1.63
(2H, m, H-3), 1.42 (24H, m, 12X-CH,), 1.22 (3H, t,
J = 6.0 Hz, H-16), #3 SCikIE S e tb &5 4
RVAY 8

WEw 6: H RS & (CHCLy), mp 66~68
Co. EI-MS m/z: 312 [M]", 28— FR¥H 7% CH, It
P U, S SR R U PR PO - "H-NIMIR (400
MHz, CDCl3) &: 2.35 (2H, t, J = 7.2 Hz, H-2), 1.61
(2H, m, H-3), 1.28 (32H, m, nX-CH,), 0.88 (3H, t,
J = 6.8 Hz, H-20). M3 CifIRE % et 54 6
i T8

& 7. A IRE i (CHCL), mp 86~88
‘C. "H-NMR (400 MHz, CDCls) 6: 2.35 (2H, t, J= 7.6
Hz, H-2), 1.62 (2H, m, H-3), 1.28 (46H, m, 23 X
-CH.), 0.88 3H, t, J = 7.6 Hz, H-27). &% SCikdiia®,
WA T BRI .

A 8: o kLR 45 i (CH;OHD , mp 300~
302 C. MR 4NE B4 4, Libermann-Burchard
J R SERHPE, Molish S S FHPE. PC-NMR (100
MHz, CsDsN) d: 37.3 (C-1), 30.1 (C-2), 78.4 (C-3),
39.8 (C-4), 140.7 (C-5), 121.7 (C-6), 32.0 (C-7), 31.9
(C-8), 50.2 (C-9), 36.7 (C-10), 19.7 (C-11), 39.1
(C-12), 42.3 (C-13), 56.6 (C-14), 23.2 (C-15), 28.3
(C-16), 56.1 (C-17), 11.8 (C-18), 19.2 (C-19), 36.2
(C-20), 18.8 (C-21), 34.0 (C-22), 26.3 (C-23), 45.9
(C-24), 29.3 (C-25), 19.0 (C-26), 19.2 (C-27), 23.2
(C-28), 11.9 (C-29), 102.4 (C-1"), 75.1 (C-2"), 78.4 (C-
3", 71.5 (C-4"), 77.9 (C-5"), 62.7 (C-6). LA F¥i#i 5
SCHRFRGE REA — 3, M et A 8 i M.

AW 9: FIA T E R K (CH;0H)D, mp 222~
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224 C., Libermann-Burchard V. 2 FH{:, Molish
NG . "TH-NMR (600 MHz, CsDsN) 6: 5.60
(1H, t, J = 3.0 Hz, H-12), 2.26 (1H, d, J = 7.8 Hz,
H-18), 1.29 (3H, s, H-23), 1.21 (3H, s, H-24), 1.03
(3H, s, H-25), 1.28 (3H, s, H-26), 1.13 (3H, s, H-30),
1.33 (3H, s, H-27); "C-NMR (150 MHz, CsDsN)
48.8 (C-1), 69.5 (C-2), 84.8 (C-3), 40.7 (C-4), 56.9
(C-5), 19.9 (C-6), 34.5 (C-7), 41.4 (C-8), 48.8 (C-9),
34.5 (C-10), 25.0 (C-11), 128.9 (C-12), 140.9 (C-13),
43.1 (C-14), 30.2 (C-15), 27.3 (C-16), 49.2 (C-17),
55.5 (C-18), 73.6 (C-19), 43.3 (C-20), 27.8 (C-21),
39.4 (C-22), 30.3 (C-23), 18.6 (C-24), 17.8 (C-25),
18.2 (C-26), 25.6 (C-27), 181.6 (C-28), 28.0 (C-29),
17.7 (C-30). LA_EXcds 5 SCikpiE s A —5®), %
EWEY) 9 K BHKIR

AP 10: Bk K (CH;0H), mp 258~260
‘Co Molish J B ZEBHYE, FRER-BENY SN 2 BHME, =
SRR S AYE, SAMT R R (9t . 'H-NMR
(600 MHz, DMSO-dy) J: 6.39 (1H, s, H-6), 6.16 (1H,
s, H-8), 7.99 (2H, d, J = 7.8 Hz, H-2', 6'), 6.76 (2H, d,
J = 8.4 Hz, H-3', 5"), 427 (2H, d, J = 12.0 Hz, H-6"),
6.85 (2H, d, J = 8.4 Hz, H-2"", 6""), 7.38 2H, d, J =
9.0 Hz, H-3"", 5", 7.33 (1H, d, J = 16.8 Hz, H-0),
6.13 (1H, d, J = 16.2 Hz, H-p); “C-NMR (150 MHz,
DMSO-ds) 6: 156.8 (C-2), 133.6 (C-3), 177.9 (C-4),
161.6 (C-5), 99.2 (C-6), 164.6 (C-7), 94.1 (C-8), 156.9
(C-9), 104.4 (C-10), 121.2 (C-1"), 131.3 (C-2', 6),
116.2 (C-3', 5), 1602 (C-4'), 1044 (C-1"), 76.7
(C-2"), 74.7 (C-3"), 70.5 (C-4"), 74.6 (C-5"), 63.4
(C-6"), 101.4 (C-1""), 130.6 (C-2""), 115.6 (C-3"),
160.5 (C-4), 115.6 (C-5"), 130.6 (C-6"") 114.1
(C-0r), 145.0 (C-B), 166.6 (C-y)o A 5 SCik e
AR — 3, MRS 10 BT

&P 11 HE AR K (CH;0H), mp 234~
236 Co. BAMT FRIEATN, HRIR-BH KN
Molish Jz V¥ S BHYE. TH-NMR (600 MHz, DMSO-ds)
5: 12.98 (1H, s, 5-OH), 10.38 (1H, s, 4'-OH), 7.95
(2H, d, J = 8.4 Hz, H-2', 6), 6.95 (2H, d, J = 8.4 Hz,
H-3', 5"), 6.94 (1H, d, J = 3.0 Hz, H-8), 6.86 (1H, d,
J = 3.0 Hz, H-6), 5.46 (1H, d, J = 7.2 Hz, H-1");
BC-NMR (150 MHz, DMSO-dq) &: 161.7 (C-2), 103.6
(C-3), 182.5 (C-4), 162.9 (C-5), 99.8 (C-6), 164.8
(C-7), 95.1 (C-8), 157.5 (C-9), 106.0 (C-10), 121.5

(C-1"), 129.1 (C-2), 116.5 (C-3"), 161.9 (C-4"), 116.5
(C-5"), 129.1 (C-6'), 99.6 (C-1"), 73.2 (C-2"), 75.9
(C-3"), 71.8 (C-4"), 74.7 (C-5"), 169.7 (C-6"), 52.5
(CH3CO0-)0 PA_F-$0#is 15 SClk I8 $ods S A — 55,
HCETEAE Y 11 T3 31 -7-O-B-D- N e 71 25 4 1t
1% F i

& 12: Ak K (CH;OH), mp 242~
244 C. BAMT T RIS OEOE, hRR-BEK I VYA
Molish Jz % ¥ 5 B #£ . 'H-NMR (600 MHz,
DMSO-dg) d: 12.96 (1H, s, 5-OH), 10.39 (1H, s,
4'-OH), 7.96 (2H, d, J = 8.4 Hz, H-2', 6'), 6.95 (2H, d,
J=9.0 Hz, H-3', 5'), 6.85 (1H, s, 8-H), 6.87 (1H, s,
H-6), 4.18 (1H, d, J = 9.6 Hz, H-1"), 4.08 (2H, m,
H-a), 1.57 (2H, m, H-B), 1.34 (2H, m, H-y), 0.85 (3H,
t,J =7.8 Hz, H-0); "C-NMR (150 MHz, DMSO-d;)
5: 163.9 (C-2), 105.9 (C-3), 184.7 (C-4), 165.1 (C-5),
102.1 (C-6), 167.0 (C-7), 97.4 (C-8), 159.6 (C-9),
108.2 (C-10), 123.7 (C-1"), 131.3 (C-2', 6"), 118.7
(C-3', 5'), 164.1 (C-4"), 102.0 (C-1"), 75.5 (C-2"), 78.2
(C-3"), 73.9 (C-4"), 77.9 (C-5"), 171.4 (C-6"), 67.0
(C-a), 32.7 (C-B), 21.1 (C-y), 16.1 (C-0). LA % 5
SCHRARGE REA B0, WO AL A 12 TR
7-O-B-D-L I w1 A R T 1R

&Y 13 wmOsRE S (PE-CHCL), mp
173~175 C. =&ALEk N S E. "H-NMR (400
MHz, CDCls) 8: 0.97 (3H, t, J = 7.2 Hz, H-11"), 1.05
(6H, t, J=7.2 Hz, H-11, 10"), 1.21 (3H, d, J= 7.2 Hz,
H-12'), 1.46 (1H, m, H-10a), 1.75 (4H, m, H-10, 9"),
1.84 (1H, m, H-10'b), 2.13 (6H, s, H-7, 11”), 3.11 (4H,
t,J = 7.2 Hz, H-9, 8"), 3.77 (6H, s, 4, 4"-OCH3), 3.92
(4H, s, H-7", 13'), 3.96 (1H, m, J = 6.6 Hz, H-9"); "“C-
NMR (100 MHz, CDC13) d: 208.3 (C-8'), 205.9 (C-8,
7", 163.1 (C-2, 6"), 160.8 (C-2', 4"), 158.5 (C-6, 6,
2"), 158.3 (C-4, 4"), 111.1 (C-5, 3"), 108.9 (C-3, 5"),
107.8 (C-3"), 105.3 (C-1, 5'), 102.4 (C-1, 1"), 61.7 (4,
4"-OCHj3), 45.0 (C-9, 8"), 44.8 (C-9"), 27.6 (C-10"),
19.1 (C-7, 7, 18.5 (C-10, 9"), 17.9 (C-12'), 14.2
(C-11, 10"), 12.3 (C-11"), 9.8 (C-7, 11"). LA L¥#i Y
SCRkIRIE R A B, e 13 Al
% Bo

E 14: sEERRES S (CHCL;), mp 190~
193 C. —=SALER-ER AL B AN ERIR- Bk I N 3 2
FH P« "TH-NMR (400 MHz, DMSO-dj) 6: 12.50 (1H, s,
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5-OH), 10.79 (1H, s, 7-OH), 6.87 (1H, s, H-6), 6.85
(1H, s, H-3), 8.09 (2H, m, H-2', 6'), 7.64 (3H, m, H-3’,
4, 5, 3.86 (3H, s, -OCH3); “C-NMR (100 MHz,
DMSO-dg) d: 163.5 (C-2), 105.6 (C-3), 182.5 (C-4),
156.7 (C-5), 99.6 (C-6), 157.8 (C-7), 128.3 (C-8),
150.1 (C-9), 104.2 (C-10), 131.5 (C-1), 129.7 (C-2/,
6'), 126.8 (C-3',5'), 132.5 (C-4'), 61.6 (-OCH3). LA L
Mol 55 Sk E A S, M et 14 N
DR F .

AW 15: B ERM AR (CH;OH), mp 340~343
Co FRIR-EM RN R PHYE, = Sk s B B
AR O SR, Molish 2 SLEAE, AT
N BEE0HE. "TH-NMR (400 MHz, DMSO-dq) d:
12.94 (1H, s, 5-OH), 10.78 (1H, s, 7-OH), 10.35 (1H,
s, 4-OH), 7.90 (2H, d, J = 8.8 Hz, H-2', 6'), 6.90 (2H,
d, J=8.4 Hz, H-3', 5'), 6.46 (1H, d, J = 2.0 Hz, H-8),
6.18 (1H, d, J= 2.0 Hz, H-6), 5.51 (1H, d, J= 1.2 Hz,
H-1"), 1.11 (3H, d, J = 5.6 Hz, 6"-CH;); “C-NMR
(100 MHz, DMSO-dg) 6: 164.1 (C-2), 102.8 (C-3),
181.7 (C-4), 157.3 (C-5), 98.8 (C-6), 163.7 (C-7), 93.9
(C-8), 161.4 (C-9), 103.7 (C-10), 121.2 (C-1"), 128.4
(C-2', 6", 115.4 (C-3', 5", 161.1 (C-4"). VL ¥k
SCHRIRE AP, M A 15 .

& 16: FOFAK (CH;OH), mp 253~255
Co ERPR-BEM N . =SB A = S k-2 s ik
B N SRR, R4 (254 nm) AT SERE B,
365 nm N @& 9¢ . 'TH-NMR (400 MHz,
DMSO-dg) : 12.48 (1H, s, 5-OH), 10.76 (1H, s,
7-OH), 10.08 (1H, s, 4-OH), 9.36 (1H, s, 3-OH), 6.92
(2H, d, J = 8.8 Hz, H-3', 5), 8.04 (2H, d, J = 8.8 Hz,
H-2', 6'), 6.44 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d,
J=2.0 Hz, H-6); “C-NMR (100 MHz, DMSO-d) ¢:
1473 (C-2), 136.1 (C-3), 176.4 (C-4), 161.2 (C-5),
98.7 (C-6), 164.4 (C-7), 94.0 (C-8), 156.7 (C-9), 103.5
(C-10), 122.2 (C-1"), 159.7 (C-4"), 130.0 (C-2, 6),
115.9 (C-3', 5 LA %ol 5 Scmrii s A —s,
W e A 16 Rl A5

wEY 17: AELEEH K (CH;OH), mp
285~287 ‘C. Libermann-Burchard Jx v 5 [HVE,
Molish & 2 HI1E. "H-NMR (600 MHz, CsDsN) &
5.48 (1H, t, J = 3.6 Hz, H-12), 2.64 (1H, d, J = 10.4
Hz, H-18), 0.85 (3H, s, H-23), 0.87 (3H, s, H-24), 0.89
(3H, s, H-25), 0.94 (3H, s, H-26), 1.05 (3H, s, H-27),

1.22 (3H, s, H-30); “C-NMR (150 MHz, CsDsN) §:
40.4 (C-1), 29.4 (C-2), 79.4 (C-3), 40.4 (C-4), 57.1
(C-5), 20.1 (C-6), 34.9 (C-7), 40.7 (C-8), 49.4 (C-9),
38.6 (C-10), 24.9 (C-11), 127.0 (C-12), 140.6 (C-13),
413 (C-14), 30.0 (C-15), 26.2 (C-16), 43.8 (C-17),
54.9 (C-18), 40.7 (C-19), 40.8 (C-20), 32.4 (C-21),
38.7 (C-22), 30.1 (C-23), 17.0 (C-24), 17.9 (C-25),
18.8 (C-26), 25.2 (C-27), 181.1 (C-28), 18.8 (C-29),
22.7 (C-30). LA b3odls 55 kapoE sA—5™), g
YENEY 1T NS00

&) 18: B R (CH;0H), mp 313~314
Co ShIR-BEKY SN 5 ER-MUAK IR SN A Molish J
44 BB . "H-NMR (400 MHz, DMSO-dg) 8: 12.47
(1H, s, 5-OH), 6.17 (1H, d, J = 2.0 Hz, H-6), 6.39 (1H,
d, J = 2.0 Hz, H-8), 7.66 (1H, d, J = 2.4 Hz, H-2),
6.86 (1H, d, J = 8.8 Hz, H-5'), 7.51 (1H, d, J = 8.5 Hz,
H-6'), 6.17 (1H, s, H-6), 6.39 (1H, s, H-8); "C-NMR
(100 MHz, DMSO-ds) o: 146.8 (C-2), 135.7 (C-3),
175.8 (C-4), 156.1 (C-5), 98.2 (C-6), 163.9 (C-7), 93.3
(C-8), 160.7 (C-9), 103.0 (C-10), 122.0 (C-1"), 115.0
(C-2'), 145.0 (C-3"), 147.7 (C-4"), 115.6 (C-5"), 120.0
(C-6")o LA X5t 55 SOk s A — 501, i sz fh
EW18 Ml &

&Y 19: #EK K (CHCL-CH;OH), mp
225~226 C. HhFR-Hk R N A Molish Sz W12 5 [
PE. 'H-NMR (400 MHz, DMSO-d) J: 12.64 (1H, s,
5-OH), 6.19 (1H, d, J = 2.0 Hz, H-6), 6.39 (1H, d, J =
1.6 Hz, H-8), 7.57 (1H, brs, H-2"), 6.84 (1H, d, J = 8.8
Hz, H-5"), 7.58 (1H, brs, H-6"), 5.46 (1H, d, J = 7.2
Hz, H-1"); "“C-NMR (100 MHz, DMSO-d) d: 156.2
(C-2), 133.3 (C-3), 177.4 (C-4), 1612 (C-5), 98.6
(C-6), 164.1 (C-7), 93.5 (C-8), 156.3 (C-9), 104.0
(C-10), 121.2 (C-1"), 115.2 (C-2'), 144.8 (C-3"), 148.4
(C-4), 116.2 (C-5"), 121.6 (C-6'), 100.9 (C-1"), 74.1
(C-2"), 77.5 (C-3"), 70.0 (C-4"), 76.5 (C-5"), 61.0
(C-6")o Lh F¥ud 5 3emrifoE SA —5, e
G 19 0 St e .

S Ak
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