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Flavonoid Glycosides from Seeds of Lepidium apetalum Willd. (1I)
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Abstract: In order to understand the chemical constituents of Lepidium apetalum Willd., eight flavonoid

glycosides were obtained from 50% EtOH extract of its seeds. On the basis of physicochemical and spectral

data, they were identified as quercetin-3-0-B-p-glucoside (1), quercetin-3-0-B-p-glucuronide (2), quercetin-

3,7-di-0-B-p-glucopyranoside (3), quercetin-3-0-p-p-glucosyl(1—2)-B-p-glucoside (4), quercetin-3-0-[2-

0-(6-0-E-sinapoyl)-B-p-glucopyranosyl]-B-p-glucopyranoside (5), quercetin-3-O-[(6-O-trans-cafteoyl)-p-p-

glucopyranosyl(1—2)-B-p-glucopyranosyl]-7-O-p-p-glucopyranoside (6), isorhamnetin-3-0O-sophoroside (7) and

isorhamnetin-3-0-[2-0-(6-0-E-sinapoyl)-B-p-glucopyranosyl]-B-p-glucopyranoside (8). Among them, compound

3 was isolated from this species for the first time, and compounds 2, 4, 6 and 7 were obtained from Lepidium

genus for the first time. Meanwhile, the NMR data of compound 6 was reported firstly.
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Fig. 1 Structures of compounds 1-8 from seeds of Lepidium apetalum
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H2EEY) 2 (4.1 mg). 3 (5.9 mg)Fil 6 (18.0 mg).

1.4 ZEHEE

EW1  BEKK. &5 9F Q-TOF-ESI-
MS W53 T8 T m/z: 463.0879 [M — H] (Caled for
C,H 60,5, 463.0882, diff. 0.65), 73 T2 N CyHyO 100
'H NMR (500 MHz, DMSO-d,): 8 6.07 (1H, br. s,
H-6), 6.26 (1H, br. s, H-8), 7.56 (2H, m, H-2"and 6'),
6.79 (1H, d, J = 8.0 Hz, H-5), 5.41 (1H, d, J= 7.5 Hz,
H-1"), 3.09~3.59 (6H, m, H-2"~6""), "C NMR
(125 MHz, DMSO-dy): & 156.5 (C-2), 133.0 (C-
3), 176.7 (C-4), 161.0 (C-5), 99.4 (C-6), 164.1 (C-
7), 93.9 (C-8), 155.6 (C-9), 102.6 (C-10), 120.7 (C-
1), 115.8 (C-2), 145.0 (C-3"), 149.0 (C-4"), 115.1 (C-
5%, 121.4 (C-6'), 101.2 (C-1"), 74.1 (C-2"), 76.5 (C-3"),
69.9 (C-4"), 77.4 (C-5"), 60.9 (C-6"). Lk I Ik 1% %k
I 5 SCHR[614R 8 LA — B, %1%k &Y it
Z-3-0-B-- Mt # AT HE 1

wEY2 B R, =P Q-TOF-ESI-
MS #5315 T m/z: 477.0675 [M — H] (Calced for
CyH,,0,3, 477.0675, diff. —0.08), 731K Cy H 50150
'H NMR (500 MHz, DMSO-d,): 8 6.20 (1H, br. s,
H-6), 6.39 (1H, br. s, H-8), 8.30 (1H, d, J = 1.5 Hz,
H-2"), 6.83 (1H, d, J = 8.0 Hz, H-5"), 7.35 (1H, dd,
J=1.5, 8.0 Hz, H-6'), 5.24 (1H, d, J = 7.0 Hz, H-1"),
3.17~3.51 (4H, m, H-2"~5"), “C NMR (125 MHz,
DMSO-d,): 8 157.6 (C-2), 134.0 (C-3), 177.5 (C-
4), 160.9 (C-5), 98.9 (C-6), 164.6 (C-7), 93.7 (C-8),
156.4 (C-9), 103.6 (C-10), 120.5 (C-1"), 118.0 (C-2"),
144.8 (C-3"), 148.4 (C-4"), 115.3 (C-5"), 120.4 (C-6"),
103.0 (C-1"), 74.1 (C-2", 5"), 76.6 (C-3"), 71.7 (C-
4", 171.9 (C-6")o LA LU i 5 SCHR[ 714 1 5
A B, S A G W) R 2R -3-0-B-p-H A
Rt .

EWM3I  EOKK. m9 ¥ Q-TOF-ESI-
MS #E 4> T B T % m/z: 625.1418 [M — H] (Caled
for C,;Hy0,,, 625.1410, diff. —1.24), 7 T & N
C,-H;,0,,0 'H NMR (500 MHz, DMSO-d,): & 6.44
(1H, br. s, H-6), 6.76 (1H, br. s, H-8), 7.61 (1H,
d, J = 1.5 Hz, H-2"), 6.87 (1H, d, J = 8.5 Hz, H-5"),
7.58 (1H, dd, J = 1.5, 8.5 Hz, H-6'), 5.49 (1H, d, J =
7.5 Hz, H-1""), 5.09 (1H, d, J = 7.5 Hz, H-1"""),
3.09~3.71 (12H, m, H-2"~6", 2'"~6""), C NMR

(125 MHz, DMSO-d,): 5 156.8 (C-2), 133.5 (C-3),
177.5 (C-4), 160.8 (C-5), 99.2 (C-6), 162.7 (C-7),
94.2 (C-8), 155.9 (C-9), 105.5 (C-10), 120.9 (C-1"),
116.3 (C-2'), 144.8 (C-3"), 148.6 (C-4"), 115.1 (C-5"),
121.5 (C-6'), 100.6 (C-1"), 74.0 (C-2"), 76.4 (C-3"),
69.8 (C-4"), 77.5 (C-5"), 60.9 (C-6"), 99.6 (C-1""),
73.0 (C-2"), 76.3 (C-3""), 69.5 (C-4""), 77.1 (C-5""),
60.5 (C-6""), LA L i 1454 5 SCHR[8 1 i Ha A — 3K,
YSEVZAE W i R -3,7-—-O-B-o- T A

kEawma  EOKK, S0P Q-TOF-ESI-
MS i 4> T B T % m/z: 625.1421 [M — H] (Caled
for C,;H,0,,, 625.1410, diff. —1.72), 7+ T & N
C,-H;,0,,0 'H NMR (500 MHz, DMSO-dj): & 6.20
(1H, br. s, H-6), 6.41 (1H, br. s, H-8), 7.56 (1H, br. s,
H-2), 6.88 (1H, d, J = 8.5 Hz, H-5"), 7.60 (1H, br. d,
ca. J=9 Hz, H-6'), 5.70 (1H, d, J = 7.5 Hz, H-1"), 3.53
(1H, dd, J = 7.5, 8.0 Hz, H-2"), 3.48 (1H, dd, J = 8.0,
8.0 Hz, H-3"), 3.15 (1H, dd, J = 8.0, 9.5 Hz, H-4"),
3.13 (1H, m, H-5"), [3.29 (1H, dd, J = 5.0, 11.5 Hz),
3.55 (1H, m, overlapped), H,-6", 4.61 (1H, d, J =
8.0 Hz, H-1""), 3.08 (1H, dd, J = 8.0, 8.0 Hz, H-2""),
3.19 (1H, dd, J = 8.0, 9.0 Hz, H-3"), 3.18 (1H, dd, J =
9.0, 9.0 Hz, H-4""), 3.10 (1H, m, H-5""), [3.50 (1H,
dd, J = 6.0, 14.0 Hz), 3.55 (1H, m, overlapped), H,-
6], "C NMR (125 MHz, DMSO-d,): 5 155.4 (C-
2), 132.9 (C-3), 177.3 (C-4), 161.2 (C-5), 98.6 (C-6),
164.2 (C-7), 93.4 (C-8), 156.2 (C-9), 103.7 (C-10),
121.0 (C-1"), 116.0 (C-2'), 144.7 (C-3'), 148.4 (C-4"),
115.3 (C-5"), 121.7 (C-6"), 97.9 (C-1"), 82.6 (C-2"),
76.4 (C-3"), 69.4 (C-4""), 76.7 (C-5"), 60.5 (C-6"),
104.1 (C-1""), 74.3 (C-2""), 76.4 (C-3""), 69.5 (C-4""),
77.4(C-5""), 60.6 (C-6""). LA LI 3% B 5 SCHR[9]
B A — 3, S A Y o 3R -3-0-B-p-H
% Wi-(1—2)-B-p-7 4 B # . [&] i, 38 i 2D-NMR
TR AT, X SCER TP RIE RS C-2. 9. 10, 2, 57, 17
IS AR T T IE,

kEawms OB K. m9 P Q-TOF-ESI-
MS #E 43 T B T & m/z: 831.2013 [M — H] (Caled
for Cy3H,00,,, 831.1989, diff. —2.85), 7+ T & N
CyH,00,o 'H NMR (500 MHz, DMSO-dj): 8 6.20
(1H, br. s, H-6), 6.31 (1H, br. s, H-8), 7.58 (1H, br.
s, H-2'), 6.92 (1H, d, J = 8.5 Hz, H-5"), 7.64 (1H, br.
d, ca. J =9 Hz, H-6"), 5.73 (1H, d, J = 7.5 Hz, H-1"),
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3.55 (2H, m, overlapped, H-2", 3"), 3.19 (1H, dd, J =
9.0, 9.0 Hz, H-4"), 3.15 (1H, m, H-5"), [3.34 (1H, m,
overlapped), 3.55 (1H, m, overlapped), H,-6"], 4.73
(1H, d, J = 7.5 Hz, H-1""), 3.22 (1H, dd, J = 7.5,
8.0 Hz, H-2'"), 3.32 (1H, dd, J = 8.0, 8.0 Hz, H-3"""),
3.31 (1H, dd, J = 8.0, 8.0 Hz, H-4""), 3.56 (1H, m,
H-5""), [4.25 (1H, br. d, ca. J = 12 Hz), 4.33 (1H,
dd, J =5.0, 12.0 Hz), H-6""], 6.83 (2H, s, H-2"", 6""),
7.41 (1H, d, J = 16.0 Hz, H-7""""), 6.30 (1H, d, J =
16.0 Hz, H-8"""), 3.78 (6H, s, 3", 5""-OCH,)., "C NMR
(125 MHz, DMSO-d,): & 155.5 (C-2), 133.0 (C-3),
177.4 (C-4), 161.2 (C-5), 98.5 (C-6), 163.9 (C-7),
93.4 (C-8), 156.1 (C-9), 103.9 (C-10), 121.2 (C-1"),
116.1 (C-2"), 144.8 (C-3"), 148.4 (C-4"), 115.3 (C-
5", 121.9 (C-6"), 97.9 (C-1"), 83.3 (C-2"), 76.4 (C-
3"), 69.5 (C-4"), 77.4 (C-5"), 60.5 (C-6"), 104.4 (C-
'), 74.5 (C-2""), 76.3 (C-3""), 69.5 (C-4""), 73.9 (C-
5'"), 63.1 (C-6""), 124.3 (C-1""), 105.9 (C-2"", 6",
147.9 (C-3"", 5""™), 138.2 (C-4""), 145.2 (C-7""),
114.4 (C-8""), 166.5 (C-9"""), 55.9 (3"", 5"""-OCHj;).
DL b 9% 3% B0 55 SCRRI1074R 308 3 A — 3, % 5E 1%
1k & W A quercetin-3-0-[2-0-(6-O-E-sinapoyl)-B-p-
glucopyranosyl]-B-p-glucopyranoside, [7] B, i i
2D-NMR &b, 6 SCRR P aE iy C-2' 57 ik

TR T HE
wEme  EEKAK. & HE Q-TOF-ESI-

MS #E 7> T B T W5 m/z: 949.2258 [M — H] (Caled
for C,,Hys0,s, 949.2255, diff. —0.27), 77+ F I K
C,,H,0,5. 'H NMR (500 MHz, DMSO-dj): 8 6.40
(1H, d, J = 1.5 Hz, H-6), 6.64 (1H, d, J = 1.5 Hz, H-8),
7.62 (1H, br. s, H-2"), 6.89 (1H, d, J = 9.0 Hz, H-5'),
7.61 (1H, br. d, ca. J = 9 Hz, H-6'), 5.73 (1H, d, J =
7.5 Hz, H-1""), 3.50 (2H, m, H-2", 3"), 3.19 (1H,
d, J=9.0, 9.0 Hz, H-4"), 3.11 (1H, m, overlapped,
H-5"), [3.27 (1H, dd, J = 6.0, 11.0 Hz), 3.49 (1H, m,
overlapped), H,-6"], 4.67 (1H, d, J = 8.0 Hz, H-1""),
3.15 (1H, dd, J = 8.0, 8.0 Hz, H-2""), 3.26 (1H, dd,
J=28.0,8.0 Hz, H-3""), 3.19 (1H, dd, J = 9.0, 9.0 Hz,
H-4""), 3.49 (1H, m, overlapped, H-5""), [4.18 (1H,
dd, 7= 5.0, 11.5 Hz), 4.22 (1H, br. d, ca. J = 11 Hz),
H,-6""], 6.90 (1H, d, J = 1.5 Hz, H-2"""), 6.71 (1H, d,
J=8.5Hz, H-5""),6.78 (1H, dd, J= 1.5, 8.5 Hz, H-6"""),
7.30 (1H, d, J = 16.0 Hz, H-7""""), 6.00 (1H, d, J =

16.0 Hz, H-8"""), 5.05 (1H, d, J = 7.5 Hz, H-1"""),
3.26 (1H, dd, J = 7.5, 8.0 Hz, H-2"""""), 3.33 (1H, dd,
J =18.5,9.0 Hz, H-3""""), 3.19 (1H, m, overlapped,
H-4"""""), 3.47 (1H, m, H-5"""""), [3.49 (1H, m,
overlapped), 3.71 (1H, br. d, ca. J = 11 Hz), H,-6""""].
“C NMR (125 MHz, DMSO-d,): 8 155.7 (C-2), 133.1
(C-3), 177.4 (C-4), 160.7 (C-5), 99.1 (C-6), 162.5 (C-
7), 94.1 (C-8), 155.9 (C-9), 105.4 (C-10), 120.9 (C-
1), 116.3 (C-2"), 144.8 (C-3"), 148.7 (C-4"), 115.2 (C-
5", 121.8 (C-6"), 97.7 (C-1"), 83.7 (C-2"), 76.3 (C-
3"), 69.4 (C-4"), 77.5 (C-5"), 60.4 (C-6"), 104.5 (C-
1), 74.4 (C-2"""), 76.1 (C-3""), 69.5 (C-4""), 73.9 (C-
5", 63.2 (C-6""), 125.3 (C-1""), 114.9 (C-2""), 145.3
(C-3""""), 148.2 (C-4""), 115.6 (C-5""), 120.9 (C-6""),
144.9 (C-7""), 113.5 (C-8""), 166.4 (C-9""), 99.6 (C-
1), 73.0 (C-2"""), 76.3 (C-3""), 69.5 (C-4"""), 77.0
(C-5""), 60.5 (C-6"""), 454 'H-'H COSY . HSQC,
HMBC % 2D-NMR 3% %52 120 5 0 iz 25-3-0-
[(6-O-trans-Wi Hf: 15t 5E)-B-p-1Hk Wi 7] % 4 H(1—2)-B-
- M 5 25 15 1-7-O-B-D- ML M 7 2 W, LA i
WA A E AGE .

EWT EEABK. &P QTOF-ESI-
MS #4185 T 15 m/z: 639.1568 [M — H] (Caled for
CyH; 0,5, 639.1567, diff. —0.20), 53 F 2K CpeHi00,50
'H NMR (500 MHz, DMSO-d): § 6.20 (1H, br.
s, H-6), 6.45 (1H, br. s, H-8), 7.81 (1H, d, J =
1.5 Hz, H-2"), 6.93 (1H, d, J = 8.5 Hz, H-5"), 7.62 (1H,
dd, J=1.5,8.5 Hz, H-6'), 5.76 (1H, d, J= 7.0 Hz, H-1"),
3.52 (2H, m, H-21", 31"), 3.15 (1H, dd, J = 9.0,
9.0 Hz, H-4"), 3.14 (1H, m, H-5"), [3.33 (IH, dd,
J =4.5,11.5 Hz), 3.54 (1H, m, overlapped), H,-
6'"], 4.62 (1H, d, J = 7.5 Hz, H-1""), 3.08 (1H, dd,
J =15, 8.0 Hz, H-2""), 3.18 (1H, dd, J = 8.0, 9.0 Hz,
H-3""), 3.13 (1H, dd, J = 9.0, 9.0 Hz, H-4""), 3.07
(1H, m, H-5""), [3.44 (1H, dd, J = 5.0, 11.5 Hz),
3.53 (1H, m, overlapped), H,-6""], 3.86 (3H, s, 3'-
OCH;). "C NMR (125 MHz, DMSO-d): & 155.8
(C-2), 132.8 (C-3), 177.3 (C-4), 161.2 (C-5), 98.7
(C-6), 164.5 (C-7), 93.7 (C-8), 156.3 (C-9), 103.8
(C-10), 121.1 (C-1"), 113.1 (C-2"), 147.0 (C-3"),
149.5 (C-4"), 115.3 (C-5"), 122.7 (C-6"), 98.2 (C-
1), 82.0 (C-2"), 76.5 (C-3"), 69.5 (C-4"), 77.3 (C-
5'), 60.5 (C-6""), 103.4 (C-1""), 74.2 (C-2""), 76.5
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(C-3""), 69.8 (C-4"""), 76.7 (C-5""), 60.8 (C-6""),
55.8 (3'-OCH,). LA I ik 3% 5 4% 5 SCHR[11]9R 18
FeA—3, 454 'H-'"H COSY. HMBC % — 4k %
U € % Ak & ¥ A isorhamnetin-3-0O-sophoroside.,

wEWMS  HOKK. & ¥ Q-TOF-ESI-
MS #E 43 F B T 6§ m/z: 8452174 [M — H] (Caled
for Cy,H,,0,,, 845.2146, diff. -3.33), 4 T X N
C3H,,0,,. 'H NMR (500 MHz, DMSO-dj): 8 6.16
(1H, br. s, H-6), 6.34 (1H, br. s, H-8), 7.77 (1H, d, J =
1.5 Hz, H-2"), 6.89 (1H, d, J = 8.0 Hz, H-5"), 7.55
(1H, dd, J = 1.5, 8.0 Hz, H-6"), 5.74 (1H, d, J = 7.0 Hz,
H-1"), 4.72 (1H, d, J = 7.5 Hz, H-1""), 6.84 (2H, s,
H-2""", 6""), 7.40 (1H, d, J = 15.5 Hz, H-7"""), 6.32
(1H, d, J = 15.5 Hz, H-8"""), 3.11~3.59 (12H, m,
H-2""~6", 2'"~6""), 3.74 (6H, s, 3", 5""-OCH,), 3.83
(3H, s, 3'-OCH;). "“C NMR (125 MHz, DMSO-d,):
§ 155.7 (C-2), 132.7 (C-3), 177.2 (C-4), 161.1 (C-
5), 98.6 (C-6), 164.4 (C-7), 93.6 (C-8), 156.2 (C-9),
103.7 (C-10), 121.0 (C-1"), 113.0 (C-2"), 146.9 (C-
3"), 149.4 (C-4"), 115.2 (C-5"), 122.6 (C-6"), 97.9 (C-
1), 82.1 (C-2"), 76.4 (C-3"), 69.4 (C-4"), 77.2 (C-
5"), 60.2 (C-6"), 103.3 (C-1""), 74.2 (C-2""), 76.3 (C-
3", 69.5 (C-4"""), 73.8 (C-5""), 63.2 (C-6""), 124.2
(C-1""),105.9 (C-2"", 6""), 147.8 (C-3"", 5""), 138.1
(C-4""), 145.2 (C-7""), 114.4 (C-8""), 166.4 (C-9""),
55.9 (3", 5""-OCH;), 55.8 (3'-OCHy). LA I #iE%k
P 5 SCHR[ 2R A — 3, BE b B Yh 5 R
25 £-3-0-B-D-[2-0-(6-0-7F T~ Bk & )-B-n-tt, M 7 25
WL ]- MM A A e

2 LERFNTIE

KE AR IR TS, 20 R -
TR R 2 M H BT . (HR4 201
I R RS e S — R R LS 148 = T iE 1 7.
A w HAEHALE], AT IRl AR A B
FHF R, A SC 252380 Joe i 4, 18 Sexd HiAk
O IAT T RGBSR .

) IE AR i L 2 A ODS J% Sephadex LH-20
R 0 T R o R A £ 3 ) 25 4 40 S T B, LB
T 50% LB h oy AR R T 8 AN 2R
R R4y A T o B S SCHR T R A AT 4 ) 2
FE Rz R -3-0-B-D-NHk M 481 2 0 11 (1) it i Z-3-

O-B-p-7] 7] Wi T 1R 1 (2) . Wit FZ R -3,7-—-0-B-p-7H]
B (3) M B 2R -3-0-B-p-1H 2 BE-(1—2)-B-p-H]
%] B 4T (4). quercetin-3-O-[2-0-(6-0-E-sinapoyl)-
B-p-glucopyranosyl]-B-p-glucopyranoside (5). #il
3-3-0-[(6-O-trans-i MF B J&)-B-p-nlk frj 4 7% B 3
(1—2)-B-p-Mk 5 ] %5 Ki1-7-0-B--Mit W % 25 B 1F
(6), isorhamnetin-3-O-sophoroside (7). 5 2= %-3-
O-B-D-[2-0-(6-0-37 T B 3 )-B-n- A ik 7] 265 7 -tk
AT (8). LAY 3 ME MR 4 2515
B ALEY 2. 4. 6 AT UM INATRE 43
23], XA 6 B9 NMR B T 1 kA .

wBEREAE Y, i R e 2 ke, B Z A
TEE, T AEAL PR PO PO AR S
P SCERIRGE AL B 1. 2 4 A BSR N PUE L
WEMEN ARBR S — 2 T AL T R
SEnlh, Ry B B S R AL ) ) 3 25
Jaith.
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