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Study on Chemical Constituents of Clematis armandii
REN Guo-jie, XU Nan" , ZHANG Hong-da, XIE Xue
(Liaoning University Traditional Chinese Medicine, Dalian 116600, China)
[ Abstract] Objective: To study the chemical constituents of Clematis armandii. Method: The constituents

were separated and purified on the chromatography of silica gel, Sephardex LH20 and RP silica gel; their structures
were elucidated on the spectra data. Result; Eleven compounds were identified as siderin (1), epipinoresinol
(2), pinoresinol (3), ( + )-2-(3,4-dimethoxyphenyl)-6-( 3, 4-dihydroxyphenyl ) -3, 7-dioxabicyclo [ 3,3,0 ]
octane (4 ), matairesinol (5), lariciresinol (6), justieiresinol (7 ), syringaresinol (8 ), liriodendrin (9),
tachioside (10) , koaburaside (11). Conclusion: Ten compounds were isolated from C. armandii for the first time
except compound 9.
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BUNASE 254 10 kg, JH 95% B4R HL 1 ¥k (42
HUEtE] 1.5 h) ,80% S BEFREL 2 W (B 1 h) &7
PEECH , RIS ), e 4 15 S BEAR HU) 974 ¢, HLZ
P B2 O 900 g, L S84 A6 B, [l e 375 790 45 52047 42 e
W172.5 g, 0KJZ 727.5 go A5 WY 28 ik AL (4
T B, P A Ak - DR A RE R B, B 500 mL i g 1
0y, 22 A A, B JF A [R) B G i U 1, 45 3]
8 MM (Fro A ~Fr. 1), Fr. D Z&RERKEME, LA
ME- R O ERA BE BRI, 153 6 A3 fy, Fr. DS £
BECAE (2 mm x 120 mm) ZifL 5B 5Y) 1,Fr. E
Rk AT 43 B, LA S 47 - PR TR G R R I, A 3] 16 it
3 (Fr.E1 ~Fr. E16) , Fr. E3 ¥ AL (2 mm x 120
mm) 7385 AR AR B G Y 2 ~5, Fro ES 228
JEHE (2 mm x 120 mm ) 53 B, W& AH #1415 2465 9
6,7, Fr.E14 £ HE K AE (2 mm x 120 mm) 4 fk,
REMEA Y 8. KIZ 2 RE A (3 2 28 H &5 -H
Pt A5 B2 VR I, WSO B U 0y, G O AH [R) B 3k 4y, 15 3] 4
AR (Fr. ] ~Fr. M), Fr. ] 58 fEBFE 3 8, BEIR
FE(2 mm x 120 mm) 2lifk, C S AR ik AL 24k, 45 3]
EWI ~11,
3 HHETE

a1 HEBKR, mRE RS 6, ESI-
MS 45t m/z: 221 [M + 1] (W 4> T 8 F 0 H-
NMR (600 MHz, CDCl,) &: 5.53 (1H, s, H-3),
6.61(1H, d, J=1.8 Hz, H6), 6.66(1H, d, J =
1.8 Hz, H-8), 3.94(3H, s, OCH,), 3.84(3H, s,
OCH,), 2.61 (3H, s, CH,;),"” C-NMR (150 MHz,
CDCl;) 8: 163.0(C-2), 87.4(C-3), 169.6(C-4),
138.3(C-5), 115.5(C-6), 161.8(C-7), 98.6(C-
8), 156.5(C9), 107.7 (C-10), 55.8 (OCH,),
55.4(0CH,), 23.4(CH;) . LA F%ds 530k 6 ] 41
T —3, e Z G R siderin,

a2 HOBR, BRE RS 6, ESI-
MS 25 m/z:376[M +1 + NH, ] ", 359[M +1]"
W4y 1 B 1 % ,'H-NMR (600 MHz, CD,0D) §:
6.94(2H, d, J=1.8 Hz, H2, 2'), 6.76 (2H,d,
J=8.4 Hz, H-5,5'), 6.80(2H,dd,J=1.8, 8.4
Hz, H6, 6'), 4.39(1H, d, J =7.2 Hz, H-7),
2.88(1H, m, H-8), 4.08(1H, dd, J=9.5 Hz, Ha-
9),3.80(1H, m, H,-9), 4.81(1H, J=5.3 Hz, H-
7'),3.30(1H, m, H-8"), 3.31 (1H, m, Ha-9'),
3.80(1H, m H,9"), 3.84(3H, s, —OCH,), 3.85
(3H, s, —0CH,),”C-NMR(150 MHz, CD,0D) &:

132.2(C-1), 131.2(C-1"), 109.5(C-2,2"), 147.8
(C-3), 147.6(C-3"), 145.8(C-4, 4"), 114.6(C-
5,5'), 118.5(C-6,6"), 86.1(C-7), 86.0(C-7"),
54.0(C-8),53.8(C-8"), 71.2(C9), 71.1(C-9"),
55.3(0CH,), 54.9(OCH,) ., D\ I %¥ 5 k(7]
il — 2, BOE E I AG Y epipinoresinol

G 3 HOkR, R E AR LA, ESI-
MS %5 m/z:376[M +1 + NH, ] *, 359[M +1]" {4
M4y T8 7% ' H-NMR (600 MHz,CD,0D) §: 6.92
(2H, brs, H2, 2'), 6.76 (4H, m, H-5, 6, 5',
6'),4.66(2H, d, J=4.2 Hz, H-7,7"), 3.07(2H,
m, H-8,8'), 3.80(2H, m, Ha9,9'), 4.17(2H,
dd, J =6.6, 9 Hz, Hb-9,9'), 3.81 (6H, s, 2 x
OCH,), "C-NMR(150 MHz, CD,0D) §:132.3(C-
1,17), 109.5(C-2, 2'), 145.8(C-3, 3"), 147.6
(C4,4"),114.6(C-5,5"), 118.6(C-6,6"), 85.9
(C-7,7"), 53.8(C-8,8"), 71.1(C9,9"), 54.9
(2 x OCHy) . DL EEE 5 SCmk[8 ] il — 2, i 2
SEZAL YN pinoresinol

a4 HEBK, RRERE R0, ESI-
MS %5 m/z:376[M +1 + NH, ] *, 359[M +1]" {4
HESY T 55 76 ' H-NMR (600 MHz, CD,0D) §:6.94
(IH, d, J=1.8 Hz, H2'), 6.96(1H, d, J=1.2
Hz, H-2"), 6.76-6.78 (2H, m, H-5",5"), 6.79-
6.82(2H, m, H-6", 6”), 3.05(2H, m, H-1,5),
3.83(2H, m, Ha-4,8), 4.18(2H, dd, J=6.9, 9.1
Hz, H,-4,8), 4.66(2H, d, J=4.3 Hz, H2, 6),
3.84(3H, s, -OCH,), 3.85(3H, s, —OCH;)."
C-NMR (150 MHz, CD,0D) §:129.9(C-1"), 132.4
(C-1"), 109.1(C-2"), 114.5(C-=2"), 145.1 ( C-
3'), 147.3 (C-3"), 145.9(C-4"), 147.6 (C4"),
109.4(C-5"), 114.6(C-5"), 117.9(C-6"), 118.7
(C-6"), 49.8(C-1,5), 82.0(C-2), 69.1(C4),
87.9 (C-6), 70.5 (C-8), 54.1 (OCH,), 54.9
(OCH;) o VA F8ds 5 SClik [9 ] H i 3 A — 3, e my
®EZEW N ( +)-2-(3,4-dimethoxyphenyl ) -6-
(3, 4-dihydroxyphenyl ) -3, 7-dioxabicyclo [ 3, 3,0 ]
octane .

IEYS5 AR, RREFE RO, ESI-
MS 25 m/z:376[M +1 + NH, ] ", 381[M +Na] ",
739[2M + Na]™ ®y #E 5> 7 B 7 & . H-NMR ( 600
MHz, CD,0D) §: 6.59(1H, d, J=1.8 Hz, H2),
6.70(1H, brs, H2'), 6.71(1H, d, J=7.8 Hz, H-
5),6.73(1H, d, J=7.8 Hz, H-5"), 6.54(1H,dd,
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J=1.8,7.8 Hz, H-6), 6.61(1H, dd, J=1.8, 7.8
Hz, H6'), 3.95 (1H, dd, /J=7.8, 9 Hz, Ha9),
4.18(1H, dd, J=7.8, 9 Hz, Hb-9), 2.57 ~2.70
(2H, m, Ha,b-7), 2.86(1H, J=7.2, 13.8 Hg,
Ha-7'), 2.91(1H, dd, J =8.4 Hz, 13.8 Hz, Hb-
7'),2.51~2.55((2H, m, H-8,8"), 3.81(3H, s,
-OCH,), 3.89(3H, s, - OCH,)."” C-NMR (150
MHz, CD,0D) §:128.4(C-1), 127.8(C-1"), 110.3
(C2), 110.9(C-2"), 146.0(C-3,3"), 143.2(C-
4), 143.4 (C4"), 113.0 (C-5), 113.1 (C-5"),
119.2(C-6), 120.0(C-6"), 35.9(C-7), 32.3(C-
7'),39.5(C-8), 44.7(C-8"), 69.9(C9), 178.6
(C9'), 53.3(0CH,), 53.2(0CH,), U\ F¥iE S
SCHR[7 ] i — 2, BUE 2 %Ak A ) 8 matairesinol

L&Y 6 HEMAK, MREEE a6, ESI-
MS 451 m/z:378 [M +1 + NH, ] ", 383[M + Na] ",
743[2M + Na] " (914> 78 104 . H-NMR (600 MHz,
CD,0D) &: 6.82(1H, d, J =1.8 Hz, H-2), 6.74
(1H, J=8.4 Hz, H-5), 6.67(1H, dd, J=8.4,1.8
Hz, H-6), 6.93(1H, brs, H2'), 6.80(1H, brd,J =
8.4 Hz,H-5"), 6.78(1H, d, J=8.4 Hz, H-6") , 4.77
(1H, d, J=6.6 Hz, H-7),2.40(1H, m, H-8), 3.66
(IH, dd, J =6.6, 10.4 Hz, Ha9), 3.86(1H, m,
Hb-9), 2.52(1H, J=13.2, 11.4 Hz, Ha-7'), 2.95
(1H, J =4.8, 13.2 Hz, Hb-7"), 2.75(1H, m, H-
8'),3.75(1H, dd, J =6.6, 8.4 Hz, Ha-9'), 4.00
(1H, dd, J =6.6, 8.4 Hz, Hb9'), 3.85(3H, s,
-0OCH,), 3.86 (3H, s, —OCH,),"” C-NMR ( 150
MHz, CD,0D) §:134.2(C-1), 132.0(C-1"), 109.2
(C2), 111.9(C-2"), 147.5(C-3), 147.5(C-3"),
145.5(C4), 144.3(C4"), 114.5(C-5), 114.7(C-
5'), 118.3(C-6), 120.7(C-6"), 82.5(C-7), 32.1
(C-7"), 52.5(C-8), 42.3(C-8'), 58.9(C-9),
72.0(C-9"), 54.9 (2 x OCH,) ., LA I %45 3k
[ 10 ] iz i — 2, 8% 2 %4k &9 A lariciresinol

EWT HEBK, RRE R D6, ESI-
MS 45 m/z:391[M +1]",408[M +1 + NH, | ",
413[M + Na] " #4755 T 1% ' H-NMR (600 MHz,
CD,0D) §:6.79(1H,d, J=1.2 Hz, H2"), 6.71
(IH, d, J=7.8, H5'), 6.64 (1H, dd, J =17.8
Hz,1.2 Hz, H-6"), 6.62(2H, brs, H-2, 6), 4.77
(1H, d, J=6.6 Hz, H-7), 2.37(1H, m, H8),
3.65(1H, dd, J=6.6 Hz, 10.8 Hz, Ha-9), 3.79
(1H, dd, 7.0, 10.8 Hz, Hb9), 2.50 (1H, J =
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13.8, 11.4 Hz, Ha-7'), 2.92(1H, J =5.4, 13.8
Hz, Hb-7"), 2.72(1H, m, H-8"), 3.73(1H, dd,
J=6.6, 8.4 Hz, Ha-9'), 3.99 (1H, dd, J=6.6,
7.8 Hz, Hb-9'), 3.84(6H, 2 x OCH,), 3.86(3H,
OCH,) ,"”C-NMR (150 MHz, CD,0D) §:132.1(C-
1), 130.5(C-1"), 101.2(C-2,6), 110.4(C-2"),
146.2(C-3,5), 142.8(C-3"), 133.0(C-4), 132.9
(C4"), 113.2(C-5"), 119.1(C-6"), 81.2(C-7),
30.6(C-7"), 51.1(C-8), 40.8(C-8"), 57.5(C9),
70.5(C9"), 53.3(0CH,), 53.7(2 xOCH,) , VI
Bl 5 SCHR [ 11 i A — 3, B s ez G ok
justieiresinol,

a8 MR, MR R e t, ESI-
MS 25 m/z:419[ M +1]", 441[M + Na]", 858
[2M + Na] ' B #E4> T3 T 1% ., 'H-NMR (600 MHz,
CDCl,) &: 6.61 (4H, brs, H2, 6, 2", 6'), 4.75
(2H, d, J=4.2 Hz, H-7,7"), 3.12(2H, m, H-8,
8'), 4.31(2H, dd, J=6.6, 9 Hz, Ha-9,9'), 5.57
(2H, dd, J=3.6,9.6 Hz, Hb-9, 9'), 3.93(12H,
s, 4 xOCH,) ,”C-NMR(150 MHz, CDCl,) §: 132.0
(C-1,1"),102.6(C-2,6,2',6"), 147.1(C-3, 5,
3',5'), 134.2(C4,4"),86.0(C-7,7"), 54.2(C-
8,8"),71.7(C9,9'), 56.2(4 xOCH,) ., UL %k
WE ek [ 12)iE 8, EEzkaWH
syringaresinol ,

&Y BHEKNK, RRE R D6, ESI-
MS 25 m/z:760[ M +1 + NH, ] ", 765[ M + Na] ~
MIE 4y F B F I ' H-NMR (600 MHz, pyridine-d;)
8: 6.92(4H, brs, H2, 6, 2", 6'), 4.94(2H, d,
J=3.0 Hz, H7, 7'), 3.14(2H, m, H-8, 8'),
4.36(2H, m, Ha-9,9'), 4.35(2H, m, Hb9, 9"),
5.80(1H, d, J=7.2 Hz, Gle-H-1), 3.92 (12H, s,
4 x OCH,),"” C-NMR (150 MHz, pyridine-d, ) §:
135.6(C-1,1"), 104.6(C-2,6,2',6"), 153.6(C-
3,5,3",5"), 137.9(C4, 4'), 85.8(C-7, 7"),
54.4(C-8,8'),71.9(C9, 9"), 56.3(4 x OCH,) ,
104.5(C-1"), 75.6 (C-2"), 78.0(C-3"), 71.2(C-
4"y, 78.3(C-5"), 62.2(C-6") . VI I ¥ ¥E 5 ik
[ 13 ]Hig i — 3, B 2 %4k &% M liriodendrin,,

EW 10 HEm K, kR FEEDLIA,
ESI-MS 25 14 m/z:320[M + 1 + NH, ] ", 325[ M +
Na] ", 627[2M + Na] " (¥ # 4 + B F & ' H-NMR
(600 MHz, D,0) §: 6.91(1H, d, J=3.0 Hz, H-
2),6.93(1H, d, J=8.4 Hz, H-5), 6.73(1H,dd,
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J=3.0, 8.4 Hz, H-6), 3.92(3H, s,-0CH,), 5.06
(1H, d, J=7.8 Hz, Gle-H-1) ,”C-NMR (150 MHz,
D,0) §: 150.6(C-1), 103.0(C-2), 148.1(C-3),
140.9(C-4), 115.7(C-5), 108.9(C-6), 101.3(C-
1'),73.0(C2"), 76.1(C-3"), 69.5(C4"), 75.6
(C-5"),60.6(C-6"),56.0(0CH,) ., VI %5
BR[O 14 4008 — 850, o @ i e & W08 tachioside
a1 HEBmK, R FEEDLO6,
ESI-MS 25 m/z:332[ M ] " (4 T B F & . H-NMR
(600 MHz, pyridine-dy) 6:6.87(2H, brs, H-2, 6),
5.52(1H, d, J=7.2 Hz, Gle-H-1), 3.71(6H, s,
2x OCH,), "C-NMR (150 MHz, pyridine-d,) §:
151.3(C-1), 96.4(C-2,6), 149.1(C-3,5), 132.6
(C4), 103.5(C-1"), 74.9(C=2"), 78.5(C-3"),
71.4(C-4"), 78.8(C-5"), 62.4(C-6"), 56.0(2 x
OCH,) . DA F%ds 5 3Clk [ 15 ] il — 3, #4EE %
& & W N 3, 5-dimethoxy-4-hydroxy-1-0-8-D-

glucoside,

[ &% 3Tk ]
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