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[ Abstract | Objective; Clematidis Radix et Rhizoma from Ranunculaceae plant is a common traditional
Chinese medicine in clinical practice. It has efficacies of eliminating wind and dampness, dredging collaterals to
stop pain, and eliminating bone mineral, and can be used to treat many diseases, such as rheumatism and
pharyngitis. Meanwhile, it was reported to have certain side effects. In recent years, some findings showed that its
extract has an inhibitory effect on the proliferation of leukemia cells. This paper aims to study the chemical
constituents from Clematidis Radix et Rhizoma and reveal its material base. Method: Clematidis Radix et Rhizoma
were crushed into powder and extracted with ethanol. This residues were dispersed in H,0, and then extracted
successively with petroleum ester, ethyl acetate and butanol. The compounds were isolated by column
chromatography on D101 Macroporous resin, silica gel, Sephadex LH-20, MCI, and RP-18, and the structures
were identified through spectroscopic methods, including 'H-NMR, “C-NMR and MS. Result: Compounds 1-9
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from this plant were identified as cimigenol (1), cimigenol-3-0-8-D-xylpyranoside (2), cimigoside (3), friedelin
(4), (+) -3, 3'-bisdemethylpinoresinol (5), 5-O-feruloyl-2-deoxy-D-ribono-y-lactone (6) , ferulic acid (7),
syringic acid (8) and B-sitosterol (9). Conclusion: Compounds 1-6 were isolated from the rhizoma of Clematidis

Radix et Rhizoma for the first time. Compounds 1-3 were cycloartane triterpenoid and obtained from Clematis genus

for the first time. The isolated compounds further enrich chemical structure types from Clematidis Radix et

Rhizoma, and offer a new basis to study plant taxonomy, quality control and pharmacological function.
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1.66 (1H, m, HB-6), 1.39 (3H, s, CH,;-26),
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100 MHz) §:32.1 (t, C-1), 30.9 (t, C-2), 78.7
(d, C3), 40.5 (s, C4), 46.9 (d, C-5), 20.9
(t, C6),26.1 (1, C-7),48.0 (d, C-8),19.7 (s,
C9),26.4 (s, C-10), 26.0 (t, C-11), 33.6 (t,
C-12), 41.8 (s, C-13),46.9 (s, C-14),79.8 (d,
C-15), 111.5 (s, C-16), 59.0 (d, C-17), 19.2
(q, C-18),30.3 (t, C-19),23.6 (d, C20), 19.1
(q, C21),37.4 (1, C22),71.6 (d, C-23), 88.7
(d, C-24),71.3 (s, C25),26.1 (q, C-26),25.9
(q, C27), 10.9 (q, C28), 25.4 (q, C-29),
13.9 (q, C-30) . DI F&cdls 5 3CHk [ 21 ] el — 2,
WO EACE T 1 R TR

& 2 Pk ESI-MS (- ) m/z 619
[M-H] ,'H-NMR ( C,D,N, 500 MHz) §: 3.53
(1H, dd, J=4.0,11.5 Hz, H-3), 0.27 (1H, d,
J=3.6 Hz, Ha-19), 0.52 (1H, d, J=3.1 Hz, HB-
19), 2.0 (1H, s, H20), 4.74 (1H, d, J=9.0
Hz, H-23), 3.76 (1H, s, H-24), 0.85 (3H, d,
J=6.5Hz, CH,-21), 1.30 (3H, s, CH,-28), 1.05
(3H, s, CH,-30), 4.85 (1H, d, J=7.5 Hz, H-
1'),4.02 (1H, t, J=7.5 Hz, H2'), 4.14 (1H,
t, J=8.5 Hz, H-3'), 4.35 (1H, dd, J=5.0, 11.0
Hz, H4'), 4.25 (1H, m, H-5"), “C-NMR
(C,D,N, 125 MHz) §:32.5 (t, C-1), 30.2 (t, C-
2),88.6 (d, C-3), 41.4 (s, C4), 47.7 (d, C-
5),21.1 (t, C6),26.5 (1, C-7),48.7 (d,C-8),
20.0 (s, C9), 26.7 (s, C-10), 26.4 (t, C-11),
34.1 (t, C-12), 41.9 (s, C-13), 47.3 (s, C-14),
80.3 (d, C-15), 112.0 (s, C-16), 59.6 (d, C-
17),19.6 (q, C-18), 31.0 (t, C-19), 24.2 (d,
C-20),19.6 (q, C-21),38.2 (t, C22), 71.3 (d,
C-23),90.2 (d, C24),71.0 (s, C-25),25.4 (q,
C26), 25.8 (q, C27), 11.9 (q, C-28), 27.1
(q, C29), 15.5 (q, C-30), 107.6 (d, C-1"),
75.6 (d, C-2"), 78.7 (d, C3"),71.9 (d, C4"),
67.2 (t, C-5"), LA Bl 5 SCmk [ 21 ] il BeA —
B, E LB 2 R THRREBE-3-0-B-D- KB o

& 3 FAEBA; FAB-MS (-) m/z 675
[M - H] ,'H-NMR (C,D,N, 400 MHz) §:0.22
(1H, d, J=4.0 Hz, Ha-19), 0.55 (1H, d, J =
4.0 Hz, HB-19),0.78(3H, s, CH,-28), 0. 84 (3H,
s, CH,-30), 0.97(3H, s, CH,21), 1.28(3H, s,
CH,-29), 1.34 (3H, s, CH,-18), 1.61 (3H, s,
CH,-26 ), 2.13 (3H, s, COCH,)., “C-NMR

(C,D4N, 100 MHz) §:31.9 (t, C-1), 29.6 (t, C-
2),88.2 (d, C3), 41.2 (s, C4), 47.1 (d, C-
5),20.5 (t, C6),25.8 (t, C-7), 45.8 (d,C-8),
20.1 (s, C9), 26.8 (s, C-10), 37.6 (t, C-11),
78.6 (d, C-12),47.9 (s, C-13), 48.8 (s, C-14),
43.6 (t, C-15),73.1 (d, C-16), 56.5 (d, C-17),
13.6 (q, C-18),29.9 (t, C-19), 25.8 (d, C-20),
21.1 (q, C21), 36.8 (t, C22), 105.9 (s, C-
23), 63.5 (d, C-24), 65.6 (s, C25), 13.2 (q,
C26), 98.4 (d, C27), 19.6 (q, C28), 26.1
(q, C29), 15.4 (q, C-30),107.6 (d, C-1"),
75.6 (d, C-2"),77.2 (d, C-3"), 71.2 (d, C4"),
67.2(t, C-5"), DL % 5 3Cmk[22 ] el S A —
M E LAY 3 4 cimigoside,

kG4 HEEF;ERMS (+) m/z 449
[M+ Na]",'H-NMR (CDCl,, 400 MHz) §:1.97
(IH, m, H-1), 2.39(1H, m, H2), 1.75 (1H,
m, H6), 1.54 (1H, m, H-10), 1.32 (1H, m, H-
15), 1.38 (1H, m, H-19), 0.71 (3H, s, CH,-
24),0.88 (3H, s, CH,-23),0.77 (3H, s, CH,-
25), 0.99 (3H, s, CH,26), 1.03 (3H, s, CH,-
27), 1.16 (3H, s, CH,-28), 0.94 (3H, s, CH,-
29),0.94(3H, s, CH,-30), “C-NMR (CDCl,, 100
MHz) §:22.2 (t, C-1), 41.4 (t, C2), 213.2 (s,
C-3),58.1(d, C4),42.0 (s, C-5), 41.1 (t, C-
6),18.1 (t, C-7),52.9 (d,C-8),37.3 (s, C9),
59.3 (d, C-10), 35.5(t, C-11), 30.4 (t, C-12),
39.6(s, C-13),38.2 (s, C-14), 32.3 (t, C-15),
35.9 (t, C-16),29.9 (s, C-17), 42.6 (d, C-18),
35.2(t, C-19), 31.9 (s, C20), 32.6 (t, C21),
39.1(t, C22), 6.7 (q, C23), 14.5(q, C-24),
17.8 (q, C25),20.2 (q, C-26),18.6(q, C27),
31.9 (q, C-28), 34.9 (q, C29), 31.7 (q, C-
30) o LA EBGHE 5 SR [ 23 ] 4l — B, 8o e ik &
Y4 S KA

k& s wEEMPkY ; FAB-MS (- ) m/z 329
[M - H] ,'H-NMR (CD,0D, 500 MHz) §:6.80
(2H, s, H-2,2'),6.74 (1H, s, H-5), 6.75(1H,
s, H-5"), “"C-NMR (CD,0D, 125 MHz) §:133.9
(s, C-1),114.9 (s, C2), 146.5 (d, C-3), 146.0
(s, C-4), 116.3 (s, C-5), 118.9 (d, C-6),87.6
(s, C7),55.4 (d, C8), 72.7 (s, C9), 133.9
(s, C-1"),114.6 (s, C2"), 146.5 (d, C3"),
146.0 (s, C-4'), 116.2 (s, C-5'), 118.9 (d, C-
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6'),87.4 (s, C-7'),55.3 (d, C-8"), 72.5 (s, C-
9") o DA bl 5 S0k [ 24 ] 4l S A — 2, B E
&Y 5 H( +)-3,3 -bisdemethylpinoresinol ,
&6 kK, ESI-MS ( - ) m/z 307
[M-H] ,'H-NMR (C,D,0, 500 MHz) &:7.10
(1H, d, J=2.0 Hz, H2), 6.96 (1H, s, H-5),
7.60 (1H, s, H-8), 2.43 (2H, dd, J=3.5, 22.0
Hz, H2'), 3.00(2H, dd, J=7.5, 22.0 Hz, H-
2'), 4.21 (2H, dd, J=6.5,15.5 Hz, H-5") , 4.42
(2H, dd, J =4.0, 15.5 Hz, H-5'), 4.53 ~4.57
(1H, m, H3"), 4.60 ~4.62(1H, m, H4"), "C-
NMR (C,D,0, 125 MHz) §:128.2 (s, C-1), 112.2
(d, C-2),147.8 (s, C-3),150.9 (s, C4), 115. 4
(d, C-5),122.5 (d, C-6), 146.4(d, C-a), 114.6
(d, CB), 175.8 (s, C-1"), 38.2 (t, C2"), 69.2
(d, C-3"),85.9 (d, C4'), 64.1 (t, C-5"), 56.2
(q, CH,0), 167 (s, C=0), LI ¥ ¥ 5
(25 | il B — 2, s 2 LG9 6y 5-0-feruloyl-
2-deoxy-D-ribono-y-lactone ,
a7 H@E G FAB-MS (- ) m/z 193
[M -H] ,'H-NMR (C,D,0, 500 MHz) §:7.20
(1H, d, J=2.5 Hz, H-2), 6.94 (1H, d, J=8.5
Hz, H6),7.63 (1H, s, H-7), “"C-NMR (C,D,0,
125 MHz) 6:128.9 (s, C-1), 118.3 (d, C=2),
150.9 (s, C-3), 148.6 (s, C4), 115.5 (d, C-5),
121.4 (d, C-6), 144.9 (d, C-7), 112.3 (d, C-
8), 169.8 (s, C9), 55.9 (q, CH,0) ., UL I %#
53CHk[ 26 ] iRl A — 8, Mo e b & 7
&Y 8 HK¥AK; FAB-MS ( =) m/z 197
[M - H] ,'H-NMR (CD,0D, 400 MHz) §:7.37
(2H, s, H2,6), 3.86 (6H, s, 3,5-0CH,), "C-
NMR (CD,0D, 100 MHz) §:121.8 (s, C-1), 108. 1
(d, C-2,6), 148.7(s, C3,5), 141.6 (s, C4),
169.9 (s, C-7), 56.7 (q, 3,5-0CH,) ., D\ I ¥z
5 OCHR27 [ el — 2, e kG 8 T R .
&Y 9 k&K ; ' H-NMR (CDCL,, 500
MHz) §:3.51 (1H, m, H-3),5.33 (1H, m, H-6) ,
0.67 (3H, s, H-18), 1.00 (3H, s, H-19), 0.91
(3H, d, J=6.0 Hz, H21), 0.83 (3H, m, H-26),
0.81 (3H, d, J=4.5 Hz, H-27), 0.85 (3H, s, H-
29), “C-NMR (CDCl,, 125 MHz) §:37.2 (t, C-
1),31.6 (1, C2),71.8 (d, C-3),42.3 (1, C4),
140.7 (s, C-5), 121.6 (d, C-6), 31.8 (t, C-7),
.44 .

31.8 (d,C-8), 50.1 (d, C-9), 36.4 (s, C-10),
21.0 (t, C-11),39.7 (t, C-12), 42.2 (s, C-13),
56.7 (d, C-14),24.2 (t, C-15), 28.2 (t, C-16),
56.0 (d, C-17), 11.9 (q, C-18), 19.4 (t, C-19),

36.1 (d, C-20), 18.7 (q, C-21), 33.9 (t, C-22),

26.0 (d, C23),45.7 (d, C24),29.1 (s, C-25),

19.8 (q, C-26), 19.0 (q, C-27), 23.0 (q, C-

28), 11.8 (q, C29) . DA I ¥ 5 3c ik [ 28 ] R

— MR E A9 S B B
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