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Chemical Constituents of Dipsacus asper (II).

Yong Soo Kwon, Kwan Oh Kim, Jin Hoon Lee, Soon Ju Son, Hee Mok Won,
Bok Sim Chang, and Chang Min Kim*
College of Pharmacy, Kangwon National University, Chuncheon 200-701, Korea

Abstract — Four compounds were isolated from the roots of Dipsacus asper roots, and were identified as methyl 3,5-di-O-caf-
feoyl quinate, 3,5-di-O-caffeoyl quinic acid, sitosterol 3-O-f3-D-glucopyranoside and hederagenin 3-O-a-L-arabinopyranoside.
Among the isolated compounds, methyl 3,5-di-O-caffeoyl quinate and 3,5-di-O-caffeoyl quinic acid have never been reported

previously from this plant.
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B1EH8 1 - Light yellow powder; [o],>~124.5° (02 in
MeOH); IR, vKBr 3368 (OH), 2927 (CH,), 1701 (C=0),
1543, 1458 (aromatic C=C), 1273 (C-O) cmﬁl; UV, A
(MeOH) 217, 247.5, 294.5, 329.5 nm; 'H-NMR, (200
MHz , DMSO-d, ppm) &: 7.50 (1H, d, J=15.6 Hz, H-3"),
7.43 (IH, d, J=16.0 Hz, H-3"), 7.05 (4H, m, H-5", H-5',
H-9' and H-9"), 6.79 (1H, d, J=8.0 Hz, H-8"), 6.78 (1H,
d, J=8.0 Hz, H-8'), 6.25 (1H, d, J=15.6 Hz, H-2"), 6.17
(1H, d, J=16.0 Hz, H-2), 5.20 (1H, m, H-3), 5.08 (1H,
m, H-5), 3.85 (1H, dd, J=5.5 Hz, 3.2 Hz, H-4), 3.59
(3H, s, OCH,), 2.17-1.92 (4H, m, H-6ax, H-6eq, H-2 ax
and H-2eq); "C-NMR, (50 MHz, DMSO-d,, ppm) & :
174.53 (COOCH,), 166.80 (C-1"), 166.05 (C-1), 149.36
(C-7"), 149.10 (C-7Y, 146.43 (C-3"), 146.36 (C-3"),
146.21 (C-6"), 145.75 (C-6"), 126.37 (C-4"), 126.08 (C-
4%, 122,16 (C-9"), 122.01 (C-9), 116.65 (C-8'), 115.54
(C-8"), 115.45 (C-5"), 115.29 (C-5"), 114.41 (C-2" and
C-2), 73.17 (C-1), 71.66 (C-4), 70.65 (C-3), 67.31 (C-
5), 52.66 (OCH3), 38.95 (C-2), 35.17 (C-6); negative
FAB-MS, m/z 529[M-H]".

BlBME 2 - Light yellow powder; [a],”-24.7° (c, 0.2 in
MeOH); IR, vEBr 3400 (OH), 3300-2800 (COOH), 2958
(CH,), 1719 (C=0), 1523, 1458 (aromatic C=C), 1271C-
0) em™; UV, A, (MeOH) 216, 246, 295.5, 330 nm; 'H-
NMR, (200 MHz , DMSO-d, ppm) &: 7.48 (1H, d,
J=15.8 Hz, H-3"), 7.46 (1H, d, J=15.6 Hz, H-3"), 7.01
(4H, m, H-5", H-5', H-9" and H-9'), 6.76 (2H, d, J=8.0
Hz, H-8", H-8), 624 (1H, d, J=15.8 Hz, H-2"), 6.22 (1H,
d, /=15.6 Hz, H-2), 5.32 (1H, m, H-3), 5.17 (1H, m, H-
5), 3.71 (1H, m, H4), 2.16 (4H, m, H-6ax, H-6eq, H-2ax
and H-2eq); "C-NMR, (50 MHz, DMSO-d,, ppm) & :
178.67 (COOH), 167.32 (C-1"), 167.06 (C-1"), 149.33 (C-
7, 149.13 (C-7"), 146.53 (C-3' and C-3"), 145.51 (C-6),
14524 (C-6"), 126.37 (C-4), 126.26 (C-4"), 122.01 (C-9),
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121.75 (C-9™), 116.62 (C-8 and C-8"), 115.50 (C-5' and
C-5"), 114.47 (C-2' and C-2"), 76.64 (C-1), 76.28 (C-4),
69.28 (C-5), 68.79 (C-3), 38.93 (C-2), 38.72 (C-6);
positive FAB-MS, m/z 517[M+H]".

B}812 3 — White powder(MeOH); Liebermann-Buchard
reaction, Molisch reaction: Positive; mp: 279-281°; IR,
vKBr 3400 (OH), 2958 (CH,), 1271 (C-0) cm™'; 'H-
NMR, (200 MHg, pyridine-ds, ppm) 8 : 4.98 (1H, d,
J=7.4Hz, Glc. anomeric H), 1.00 (3H, d, J=6.4 Hz, H-21),
0.90 (3H, d, J=6 Hz, H-29), 0.85 (3H, s, H-19), 0.79 (3H,
d, J=6.4 Hz, H-26), 0.78 (6H, d, /=6.8 Hz, H-27 and H-
28), 0.57 (3H, s, H-18); "C-NMR, (50 MHz, DMSO-d,,
ppm) &: 140.83 (C-5), 121.84 (C-6), 102.46 (C-1"), 78.48
(C-5"), 78.36 (C-3", 78.01 (C-3), 75.21 (C-2"), 71.56 (C-
4", 62.69 (C-6Y, 36.71 (C-14), 56.12 (C-17), 50.21 (C-9),
45.90 (C-24), 42.34 (C-13), 39.81 (C-4), 39.20 (C-12),
37.34 (C-1), 36.79 (C-10), 36.26 (C-20), 34.07 (C-22)
32.04 (C-7), 31.92 (C-8), 29.83 (C-2), 29.31 (C-25), 28.40
(C-16), 26.23 (C-23), 24.37 (C-15), 23.24 (C-28), 21.14
(C-11), 19.85 (C-27), 19.28 (C-19), 19.06 (C-26), 18.87
(C-21), 12.02 (C-29), 11.83 (C-18); positive FAB-MS, m/z
599[M-+Na]".

5} 88 4 — White needles (EtOH); mp : 237-239% IR,
vkBr 3400 (OH), 3300-2800 (COOH), 2958 (CH,), 1719
(C=0), 1271 (C-0) cm™"; 'H-NMR, (200 MHz, pyridine-
ds, ppm) 8: 5.38 (1H, brs, H-12), 4.89 (1H, d, /=7.2 Hz,
anomeric H), 1.13, 0.91, 0.90 (3H each, s, CH,), 0.83
(6H, s, CH,x2), 0.81 (3H, s, CH,); "C-NMR, (50 MHz,
DMSO-d,, ppm) 8: 180.17 (C-28), 144.71 (C-13), 122.45
(C-12), 106.57 (C-1"), 81.75 (C-3), 74.56 (C-3"), 72.94 (C-
21, 69.50 (C-4'), 66.84 (C-5"), 64.20 (C-23), 47.99 (C-9),
4737 (C-15), 4647 (C-17), 46.24 (C-19), 43.32 (C-4),
41.97 (C-14), 41.78 (C-18), 39.59 (C-8), 38.59 (C-1),
36.76 (C-10), 34.03 (C-21), 33.10 (C-22 and C-29),
32.69 (C-7), 30.78 (C-20), 28.14 (C-15), 25.99 (C-2 and
C-27), 23.61 (C-16 and C-30), 17.96 (C-6), 17.29 (C-
26), 15.91 (C-25), 13.45 (C-24); positive FAB-MS, m/z
627[M+Na]’.
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doublets} §7.43% 6.17914 Y= J=16.0 Hz= et
£ doublet® 25 €] 27119} trans olefinic proton®] 4|3
& & AR, §7.05% 6.71 Atololl YeERH= peakSEZFH
o] 83HEollE 2719 caffeoyl”] 7} 92& & F YUY
8520014 Ve K= multiplet, 8 5.08914 YER = multiplet,
83.85914 e} = J=5.5, 3.2 Hz9) double doublet ¥
82177 §1.92 AlololA] U= multiplet, "C-NMR spec-
trum® § 174.53, 73.17, 71.66, 70.65, 67.31, 38.95 &
35.179014 YER}E signalE 257 o] 3}HEoll& quinic
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2 3%, 5334 EOACEE S €2 ¥ 4 chromato-
graphyS AA8l 4% 9] SHE-S A Lojil 459
SIFHE-2 IR, UV, NMR 2 MS 59 spectral dataE ©|-§
slo] £2Z Ao, 1 F2E 242 methyl 3, 5-di-
O-caffeoylquinate, 3, 5-di- 0—caffeoy1 quinic acid, sitosterol
3-0-B-D-glucopyranoside = hederagemn 3-0-o-L-arabino-
pyranoside}. 01, o1& SI3HE % methyl 3, 5-di-O-caffeoyl
quinate®} 3, 5-di-O-caffeoyl quinic acide: ©] 2lEAX =
o2 Fdae.
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