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Chemical constituents in water fraction of Cynanchum auriculatum
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Abstract: Objective To investigate the chemical constituents of Cynanchum auriculatum. Methods Compounds were isolated and
purified by using a combination of various chromatographic techniques including D-101 macroporous adsorptive resins, silica gel,
Sephadex LH-20, and other methods. Their structures were elucidated by MS, NMR, and other modern spectroscopies. Results
Fifteen compounds were isolated and identified as isocopoletin (1), isofraxidin (2), deacetylmetaplexigenin (3), vomifoliol (4),
4,4-dimethyl heptanedioic acid (5), (+)-isolariciresinol (6), 3-hydroxypyridine (7), 3-hydroxy-2-methylpyridine (8),
5-hydroxyl-2-hydroxymethylpyridine (9), 2-methyl-6-(2',3",4"-trihydroxybutyl)-pyrazine (10), kiwiionol (11), picein (12), adenosine
(13), cynanoneside B (14), and cynanoneside A (15). Conclusion Compounds 1—2, 4—13 are isolated from the plants of genus
Cynanchum Linn for the first time, while compound 15 is firstly obtained from C. auriculatum.

Key words: Cynanchum auriculatum Royle ex Wight; Cynanchum Linn.; (+)-isolariciresinol; vomifoliol; 2-methyl-6-(2',3',4'-
trihydroxybutyl)-pyrazine
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PRSEHL, HAENES. BT HERNIIRL
TR a k. AJLR% . B REP, H
AR & 2P R, RS Cy HAAH 2K,
LR, BEMRE. RS, BT, hF
CLH- A 529 R 3 24 2H RS ) i L v A % L B 1)
2 J/KRUE SR, i B H A B K I PR AL
(PP o it AR UR LR B 2 Bz Y K I A gk
TRGEMWERIT T, N EEs 15 Mes
¥y, % T E S (isocopoletin, 1), 7%=
B & Cisofraxidin, 2). 2 Z B3 & & #F ¢
(deacetylmetaplexigenin, 3). H:-EE (vomifoliol,
4), 44-—HEPi R (4,4-dimethyl heptanedioic
acid, 5). FEMIAAEZ [(+)-isolariciresinol, 6]+
3-F2JEmEnE (3-hydroxypyridine, 7). 3-F83E-2-FiJk
ntkmE  (3-hydroxy-2-methylpyridine, 8). 5-F%3&-2-
FH e (5-hydroxyl-2-hydroxymethylpyridine,
9). 2-FiJE-6-(2/,3' 4= IETHE) HHE [2-methyl-
6-(2',3',4'-trihydroxybutyl)-pyrazine, 10]. kiwiionol
(11).picein(12). i (adenosine, 13). cynanoneside
B (14). cynanoneside A (15). &%) 1~2. 4~
13 HE RN B BR 3], &Y 15
RGN LT S
1 5K

ACQUITY-TQD Jiiii ¥ (3E[E Waters A ] );
Agilent-QTOF it W& {¢ (3£ [H Agilent A 7] );
JEOL-ECX-500 MHz #Z#iL4Ri 4. INM-ECS-
400 MHz #ZHEFLIRBIEI (HA JEOL AF]);
BUCHI B-490 Jig %78 &A% (3t Buchi A #)): MCI
75~150 pm ( H AR =354 5 A \] ) D-101 KRAL#HIE
PR TE T I S I GFoss TR (FF S5 EAL LT s
Sephadex LH-20 (3 Pharmacia Biotech A #]); 1k
AN M Al K RZEEIK .

o4 fE 2588 B o N R I 2 A A TR 2
ml et A BB B e R R S e N B EERL
T EI2E J7 3 Cynanchum auriculatum Royle ex
Wight ()50 .
2 RBSSE

TR H 2R B R R 15 kg, H 70% £ B[]
WPEHL 3 K, B IF R RS, 1SEI0E, ¥
PEMAKERR =S 1 g A4, FHE,
B EIE W ZE D-101 AL BAo A (23, Ak 7K
60% L EEBENL . WHE 60% LEEGEMLES S, YRR A
W EHE 315 g, AT E LR (1 LR

fi-HEE (10 : 0—7 : 3, M/bEEEER) HEATHE VL
i, JrBUEE, FBafT TLC K& f, B3 7
ANHS (Fr.1~7),

Fr. 1 ZIEAHRERAE (RS (EU7-BE IR £ 10 -
0.5—7 : 3) J Sephadex LH-20 ¥ {fit ( FEEBEAL)
aith, BELEY 1 (10.0 mg). Fr. 2 ZIEAHEEK
Rt -5 R 9.5 © 0.5—9 : 1) J% Sephadex
LH-20 CHIEEREfL) 2iifk, 133016E% 2 (10.0 mg).
Fr. 4 2 Sephadex LH-20 i (HEESEN & = & IE
AHRE A 1 CAmmE-IE 9 @ 15 1 55 1 Vik-
BEIR .16 6 - 4—1:9) 4lith, 19E11b&4 3 (100.0
mg). 4 (43.1 mg). Fr. 54 x & Sephadex LH-20
FEE T CFREE, 50%PA FGE )« SR IEARTEIR A ¢
W CfmEE-FER 2% 9.5 0 0.5—~2.5 1 7.5, Gff-Ai
MG 9 1 1—7 1 3) KEL & (NED ik, 733
&Y 5 (76.1mg). 6 (32.1mg). 7 (10.5mg).
Fr. 6 2 MCI kil (K- ZBERA SR Sephadex
LH-20 AEfi% (50%PHR. 509% H B el ) A2 IEAH
FERHE i (BSHR L T- -T2 9.5 £ 0.5 1 0.05; 5
P5-H0E 9 1 1; FHMR LME-FRE-HER2 9.7 £ 0.3 £ 0.05—
8 :2:0.05 4ift, FE4LEY) 8(13.6 mg). 9 (25.8
mg)~ 10 (10.9 mg). 11 (22.0 mg). 12 (19.8 mg).
Fr.7 2 MCI FEB3E OK-ZBEREEEVERL, HExE
Sephadex LH-20 fHa3% (FEE. 50%FH BEREML) A
iR 3l (PSR L IR-H RE-TE TR 9.7 © 0.3 £ 0.05—
8 :2:0.05; B4R LME-FIEE 10 1 0—~9 1 1; & f5-H
FE-BEFR 9 0 10 0.5)4i1k, 1 4L A4 13(42.0 mg).
14 (9.2mg). 15 (100 mg).

3 HM%ERE

WED 1. AEHAR, 5T HEE. ESI-MS m/z:
193.0 [M+H]", 191.4 [M—H] ", 7T 3N CioHgO40
'H-NMR (500 MHz, CD;0D) &: 7.86 (1H, d, J = 11.5
Hz, H-4), 7.12 (1H, s, H-5), 6.77 (1H, s, H-8), 6.21
(1H, d, J = 12.0 Hz, H-3), 3.91 (3H, s, 7-OCHs);
B3C-NMR (125 MHz, CD;0D) &: 164.0 (C-2), 152.9
(C-7), 151.4 (C-9), 147.1 (C-4), 146.1 (C-6), 112.6
(C-3), 112.5 (C-10), 109.8 (C-5), 103.9 (C-8), 56.8
(7-OCHa). LA b-¥fis 5 ikt A5, #%
EHEY L NREEE.

&) 2: AR, 5T HEE. ESI-MS m/z:
223.0 [M+H]", 221.5 [M—H], 7 T3~ CyuH100s.
'H-NMR (400 MHz, CD30D) ¢: 7.85 (1H, d, J = 9.6
Hz, H-4), 6.90 (1H, s, H-5), 6.20 (1H, d, J = 9.6 Hz,
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H-3), 3.94 (3H, s, 6-OCHj3), 3.89 (3H, s, 8-OCH);
BC-NMR (100 MHz, CD;0D) &: 163.6 (C-2), 147.7
(C-8), 146.6 (C-4), 146.4 (C-9), 144.8 (C-7), 136.3
(C-8), 112.4 (C-3), 111.9 (C-10), 105.0 (C-5), 61.6
(8-OCHs), 56.8 (6-OCHa). P I #¥is 5 ik IE 3L A
— 5, WA 2 B e N R REE.

A 3: KABMAK, ZHIETHEFINLLE,
ESI-MS m/z: 381.4 [M+H]", 379.9 [M—H] ", 4> 72
N CxH306. H-NMR (500 MHz, CsDsN) d: 6.51
(1H, s, H-6), 3.93 (1H, m, H-12), 3.37 (1H, m, H-3),
2.62 (3H, s, 21-CHs), 1.99 (3H, s, 18-CHj), 1.44 (3H,
s, 19-CH3); *C-NMR (125 MHz, CD;0D) 6: 209.6
(C = 0), 140.3 (C-5), 118.8 (C-6), 92.5 (C-17), 89.3
(C-14), 74.3 (C-8), 71.6 (C-3), 68.9 (C-12), 60.4
(C-13), 44.9 (C-9), 43.4 (C-4), 39.2 (C-1), 37.3
(C-10), 35.0 (C-15), 34.2 (C-7), 32.8 (C-16), 32.1
(C-2), 295 (C-11), 27.9 (C-21), 185 (C-19), 9.4
(C-18). L -¥if 5 cmrifkig s A —5 ™, e
WEW 3 NE OB ER .

EY 4. LOMPIRY, 2B THEL. ESI-MS
miz: 225.4 [M+H]", 4T A CisHpo0s5. 'H-NMR
(400 MHz, CD50D) §: 5.87 (1H, s, H-4), 5.78 (2H, m,
H-7, 8), 4.31 (1H, m, H-9), 2.47 (1H, d, J = 17.2 Hz,
H-2a), 2.15 (1H, d, J = 16.8 Hz, H-2b), 1.91 (3H, d,
J =1.2 Hz, H-13), 1.23 (3H, d, J = 6.8 Hz, H-10), 1.03
(3H, s, H-11), 1.01 (3H, s, H-12); C-NMR (100
MHz, CD;OD) §: 201.3 (C-3), 167.5 (C-5), 136.9
(C-8), 129.9 (C-7), 127.1 (C-4), 80.0 (C-6), 68.6
(C-9), 50.7 (C-2), 424 (C-1), 245 (C-12), 23.8
(C-10), 23.4 (C-11), 19.6 (C-13). LA % 5 kiR
AT, LAY 4 Nk

&Y 5: AEEHIRG: &, 23 T B, ESI-MS
m/z: 189.3 [M+H]", 7 T3 A CoH1e040 'H-NMR
(400 MHz, DMSO-dg) &: 11.95 (1H, s, 1-OH), 2.17
(4H, t, J = 7.6 Hz, H-2, 6), 1.46 (4H, t, J = 7.2 Hz,
H-3,5), 1.24 (6H, s, -CH3 X 2); *C-NMR (100 MHz,
DMSO-dg) d: 174.5 (C-1, 7), 33.6 (C-2, 6), 28.4
(C-3~5), 24.4 (-CH3 X 2), LA % ¥s 5 SRRk iE AR
— 5, WA 5 4,4-— P TR

& 6: KAMKMAR, ZiETHEE. ESI-MS
m/z: 358.8 [M—H]", 405.1 [M+HCOO], 4 T=&A
CyoH2406. "H-NMR (400 MHz, CD;0D) 4: 6.73 (1H,
d, J = 7.8 Hz, H-5), 6.67 (1H, d, J = 2.0 Hz, H-2"),

6.65 (1H, s, H-2), 6.61 (1H, dd, J = 7.8, 2.0 Hz, H-6),
6.17 (1H, s, H-6'), 3.78 (1H, d, J = 9.8 Hz, H-7), 3.78
(3H, s, OCH3), 3.76 (3H, s, OCHs), 3.70 (1H, m,
H-9a), 3.67 (2H, m, H-9'), 3.39 (1H, m, H-9b), 2.77
(2H, d, J = 7.8 Hz, H-7'), 2.00 (1H, m, H-8'), 1.75
(1H, m, H-8): *C-NMR (100 MHz, CD;0D) §: 149.1
(C-3), 147.2 (C-3"), 146.0 (C-4"), 145.3 (C-4), 138.7
(C-6"), 134.2 (C-1), 129.0 (C-1"), 123.2 (C-6), 117.4
(C-5"), 116.0 (C-5), 113.7 (C-2), 112.3 (C-2'), 65.9
(C-9"), 62.1 (C-9), 56.3 (OCH3X2), 48.1 (C-7), 48.0
(C-8), 39.9 (C-8'), 33.6 (C-7). LA L-%¥s 5 CikikiE
HEA 50, W A 6 SRR RAE R .

&) 7: ARG &, 5% T HEE. ESI-MS
m/z: 96.1 [M—+H]", 4> T3 A CsHsNO. *H-NMR (400
MHz, CD;0D) §: 8.07 (1H, d, J = 2.0 Hz, H-2), 7.99
(1H, dd, J = 4.0, 1.6 Hz, H-6), 7.24 (2H, m, H-4, 5);
B3C-NMR (100 MHz, CD;0D) &: 155.9 (C-3), 140.8
(C-6), 138.3 (C-2), 125.9 (C-5), 124.5 (C-4). LA ¥k
o SocikaE A, WSt a7 o8 3-
FRELMEE

&Y 8. At EREMAE, ZiETHE.
ESI-MS m/z: 110.1 [M+H]", 473~ CsH/NO.
'H-NMR (400 MHz, CD;0OD) ¢: 7.85 (1H, d, J = 4.7
Hz, H-6), 7.14 (1H, d, J = 8.2 Hz, H-4), 7.08 (1H, dd,
J = 8.2, 4.7 Hz, H-5), 2.39 (3H, s, -CHj); *C-NMR
(100 MHz, CD30D) ¢: 153.8 (C-3), 147.6 (C-2), 139.4
(C-6), 123.7 (C-4), 123.1 (C-5), 18.4 (-CH3). LA ¥k
i SocikiE A —FY, W% a 8 N 3-
FRIE-2-HSE g .

&Y 9: Ltk HIRGS f, 5 T HEE. ESI-MS
m/z: 126.1 [M+H]", 4 TN CeH/NOz. 'H-NMR
(400 MHz, CD50D) 4: 8.01 (1H, d, J = 2.8 Hz, H-2),
7.37 (1H, d, J = 8.4 Hz, H-5), 7.25 (1H, dd, J = 8.4,
2.8 Hz, H-4), 459 (2H, s, H-7); *C-NMR (100 MHz,
CD;0D) §: 154.8 (C-3), 1525 (C-6), 137.2 (C-2),
125.1 (C-5), 123.4 (C-4), 65.2 (C-7). LA _F%idf 5 SCiik
AEIEA—F, S E LA 9 N 5-FRHE-2-F
SEnEng .

&) 10: AR, 5T HEE.ESI-MS m/z:
199.1 [M~+H]", 4+ 734 CoH1aN,O3. "H-NMR (400
MHz, DMSO-dg) d: 8.31 (1H, s, H-3), 8.28 (1H, s,
H-5), 3.73 (1H, m, H-2'), 3.54 (1H, m, H-4'b), 3.39
(1H, m, H-4'a), 3.35 (1H, m, H-3"), 3.02 (1H, dd, J =
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14.0, 2.8 Hz, H-1'b), 2.67 (1H, dd, J = 13.6, 10.0 Hz,
H-1'a), 2.44 (3H, s, -CHz); “*C-NMR (100 MHz,
DMSO-dg) 6: 155.0 (C-6), 152.5 (C-2), 142.4 (C-5),
1415 (C-3), 75.1 (C-3"), 71.4 (C-2"), 63.3 (C-4'), 38.8
(C-17),21.1 (-CHa). PAEEUE 5 ki e A — 5™,
MO EAEY) 10 N 2-HHk-6-(2',3 4- =R 5L T H)
MR

&Y 11: B AR, 5T HEEESI-MS m/z:
209.2 [M+H—2H,01", % F XN CizHpu04 -
'H-NMR (400 MHz, CD;0OD) §: 6.05 (1H, dd, J =
16.0, 1.2 Hz, H-7), 5.78 (1H, dd, J = 16.0, 6.4 Hz,
H-8), 4.34 (1H, m, H-9), 4.05 (1H, m, H-3), 1.75 (2H,
m, H-4), 1.65 (1H, t, J = 12.0 Hz, H-2), 1.44 (1H, m,
H-2), 1.27 (3H, d, J = 6.4 Hz, H-10), 1.20 (3H, s,
H-13), 1.14 (3H, s, H-12), 0.84 (3H, s, H-11);
BC-NMR (100 MHz, CD;0D) &: 136.1 (C-7), 131.2
(C-8), 79.0 (C-5), 77.8 (C-6), 69.6 (C-9), 65.3 (C-3),
46.5 (C-4), 45.7 (C-2), 40.7 (C-1), 27.6 (C-11), 27.1
(C-13), 26.3 (C-12), 24.3 (C-10). LA ¥4 5 kiR
EHRA P, e A 10 4 kiwiionol .

&Y 12: AEkR, 5% T HEL.ESI-MS m/z:
299.9 [M+H]", 3439 [M+HCOO], 7+ TR N
C14H1507. "H-NMR (400 MHz, CD;0D) 4: 7.98 (2H,
d, J = 11.0 Hz, H-2, 6), 7.17 (2H, d, J = 11.5 Hz, H-3,
5), 5.03 (1H, dd, J = 6.5, 2.0 Hz, H-1"), 3.90 (1H, dd,
J =15.0, 2.5 Hz, H-6'a), 3.70 (1H, dd, J = 12.4, 5.6
Hz, H-6'b), 3.38~3.52 (4H, m, H-2'~5"), 2.57 (3H, s,
H-8): *C-NMR (100 MHz, CD;0D) §: 199.4 (C-7),
163.1 (C-4), 132.6 (C-1), 131.7 (C-2, 6), 117.2 (C-3,
5), 101.5 (C-1'), 78.3, 77.9 (C-3', 5'), 74.8 (C-2)), 71.2
(C-4"), 62.4 (C-6"), 26.5 (C-8). LA -%¥s 5 CikikiE
A5, W% E A 12 9 picein.

&Y 13: AR, S T I ESI-MS m/z:
266.1 [M—H] , 4+ F7 4 C1oH13Ns04- *H-NMR (400
MHz, DMSO-dg) d: 8.35 (1H, s, H-2), 8.13 (1H, s,
H-8), 7.38 (2H, s, -NH,), 5.87 (1H, d, J = 6.0 Hz,
H-1'), 3.67 (1H, m, H-5'a), 3.55 (1H, m, H-5'b);
BC-NMR (100 MHz, DMSO-dg) d: 156.2 (C-6'),
156.2 (C-6), 152.5 (C-2), 149.1 (C-4), 140.0 (C-8),
119.4 (C-5), 87.9 (C-1"), 86.0 (C-4), 73.5 (C-2'), 70.7
(C-37), 61.7 (C-5") VA LHHls 5cikiin e A — 5,
WS A 13 IR .

&Y 14: AR, 5T HEL.ESI-MS m/z:

3131 [M—H], 47 A CraHig0s. H-NMR (400
MHz, CD;0D) §: 7.68 (1H, d, J = 8.6 Hz, H-6), 6.69
(1H, d, J = 2.4 Hz, H-3), 6.49 (1H, dd, J = 8.6, 2.4 Hz,
H-5), 5.00 (1H, d, J = 7.4 Hz, H-1), 3.92 (1H, m,
H-6"), 3.73 (1H, dd, J = 12.1, 5.1 Hz, H-6'), 3.40~
3.56 (4H, m, H-2'~5"), 2.63 3H, s, -CH3); *C-NMR
(100 MHz, CD30D) §: 200.4 (C = O), 164.9 (C-2),
160.9 (C-4), 133.3 (C-6), 121.1 (C-1), 110.7 (C-5),
103.6 (C-3), 102.3 (C-1"), 78.3 (C-5'), 78.3 (C-3'),
74.8 (C-2'), 71.1 (C-4"), 62.4 (C-6"), 32.1 (-CH3). DA -
Bl 5 CiE A 5P, s a 14 8
cynanoneside B.

&Y 15: KAEH AR, HiE T HEE. ESI-MS
m/z: 312.9 [M—H]", 359.5 [M+HCOO0] , > F&RA
Cy4H1505. 'H-NMR (400 MHz, DMSO-ds) d: 9.36
(1H, s, 3-OH), 7.10 (1H, d, J = 9.2 Hz, H-5), 6.97 (1H,
d, J = 2.9 Hz, H-2), 6.91 (1H, dd, J = 9.2, 2.9 Hz,
H-6), 5.33 (1H, brs, 2-OH), 5.13 (1H, brs, 3’-OH),
5.05 (1H, brs, 4-OH), 4.82 (1H, d, J = 5.7 Hz, H-1"),
457 (1H, t, J = 5.7 Hz, 6'-OH), 3.70 (1H, dd, J = 12.0,
5.2 Hz, H-6'), 3.46 (1H, dd, J = 11.5, 6.3 Hz, H-6"),
3.32 (1H, m, H-3'), 3.30 (1H, m, H-5"), 3.27 (1H, m,
H-4'), 3.17 (1H, m, H-2), 2.50 (3H, s, H-8); *C-NMR
(100 MHz, DMSO-dg) 6: 199.0 (C-7), 151.8 (C-4),
149.7 (C-3), 129.1 (C-1), 120.5 (C-6), 117.6 (C-2),
114.5 (C-5), 101.6 (C-1'), 77.1 (C-5), 76.8 (C-3),
73.4 (C-2'), 69.7 (C-4'), 60.7 (C-6"), 31.7 (C-8). LI_I
Wl 5 SCikaE R A Y, s a ) 15 8

cynanoneside A.

SE 3k
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