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Chemical constituents from seeds of Desmodium styracifolium and their
scavenging activity of DPPH free radicals
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Abstract: Objective To study the chemical constituents from the seeds of Desmodium styracifolium and their activity of scavenging
DPPH free radicals. Methods The compounds were isolated and purified by various column chromatographyic techniques (silica gel,
polyamide, sephadex LH-20, etc) and their structures were elucidated by MS and NMR spectral analyses. The activities of scavenging
DPPH free radicals from different extracts from the seeds of D. styracifolium were compared. Results Ten compounds were isolated
and identified from the seeds of D. styracifolium, including stigmasterol (1), dibutyl phthalate (2), (+)-catechin (3), benzoic acid (4),
3-hydroxy-2-methyl-4-pyrone (5), 3-O-acetyl (—)-epicatechin (6), afzelin (7), 3'-O-methyl epicatechin (8), kaempferol-7-O-p-
D-glucopyranoside (9), and quercetin-3-O-B-D-glucopyranoside (10). Conclusion Compounds 4—6 and 8 are isolated from the plants
of Desmodium Desv. for the first time. Compounds 2, 3, 7, and 9 are isolated from D. styracifolium for the first time. The different
extracts from the seeds of D. styracifolium exhibit the certain activity of scavenging DPPH free radicals.

Key words: Desmodium styracifolium (Osb.) Merr.; DPPH; (+)-catechin; 3-O-acetyl (—)-epicatechin; 3’-O-methyl epicatechin
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4-pyrone, 5). 3-0-LiHE-(-)-FR LA % [3-O-acetyl
(—)-epicatechin, 6]. Fi#E 5 # (afzelin, 7). 3'-H
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w A RAED; PHS-25 BUEy pH oF (g EmiAL
#A M 2AHD; Bruker AVANCE 111 500 MHz #1424
T F AL ILAR S (it Bruker 2 7]);
JIIR A Waters/Micromass Q-tof LC/MS/ MS (& [#
Waters A ]); R OIBFER GFoss FEAIGE
(100~200+ 200~300 H> A# HilFEA L) 47,
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(GE healthcare Bio-Sciences); IZ45H; (AR A4
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Table 1 Scavenging I1Cs, of each sample on DPPH free radical

FE e ml ey R ICso/(mgmL ™"
vC Y=944.02 X+32.605 0.997 9 0.018 4
A ERAL Y=49.871 X+46.574 0.997 1 0.068 7
IR EER AT Y=118.43 X+39.679 0.994 3 0.087 1
TKAHER AL ¥Y=393.48 X+7.953 1 0.996 3 0.106 9
IE T BB AL Y=41.517 X+41.390 0.996 7 0.207 4

33 HMEE

&Y 1. KAk . 'HANMR (500 MHz,
CDCly) 6: 5.32 (1H, d, J = 4.0 Hz, H-6), 5.13 (1H, dd,
J =15.0, 9.0 Hz, H-22), 5.00 (1H, dd, J = 15.0, 8.5
Hz, H-23), 3.57~3.47 (1H, m, H-3), 1.00 3H, d, J =
5.0 Hz, H-21), 0.98 (3H, s, H-19), 0.82 (3H, d, J = 4.0
Hz, H-27), 0.79 (3H, t, J = 7.5 Hz, H-29), 0.78 (3H, d,
J=17.5Hz, H-26), 0.67 (3H, s, H-18); "C-NMR (125
MHz, CDCLy) &: 37.2 (C-1), 31.6 (C-2), 71.8 (C-3),
423 (C-4), 140.7 (C-5), 121.7 (C-6), 31.9 (C-7), 31.9
(C-8), 50.1 (C-9), 36.5 (C-10), 21.1 (C-11), 39.7
(C-12), 42.2 (C-13), 56.9 (C-14), 24.4 (C-15), 28.9

(C-16), 55.9 (C-17), 12.0 (C-18), 19.4 (C-19), 40.5
(C-20), 21.2 (C-21), 138.3 (C-22), 129.3 (C-23), 51.2
(C-24), 319 (C-25), 21.1 (C-26), 19.0 (C-27), 254
(C-28), 12.2 (C-29). LA F-Hiedi 15 Sk FA— (1,
W e G 1o T ERE

WEW 2. MR, ESI-MS m/z: 301.14
[M+Na]", 2T Ci¢HpnO0s. 'H-NMR (500 MHz,
CDCls) 6: 7.70 (2H, dd, J = 3.5, 6.0 Hz, H-3, 6), 7.51
(2H, dd, J = 3.5, 5.5 Hz, H-4, 5), 429 (4H, t, J = 6.5
Hz, H-1', 1”), 1.71 (4H, m, H-2', 2"), 1.42 (4H, m,
H-3',3"),0.95 (6H, t, J= 7.0 Hz, H-4', 4"); "C-NMR
(125 MHz, CDCl3) 8: 167.8 (C-1, 8), 132.1 (C-2, 7),
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130.9 (C-4, 5), 128.9 (C-3, 6), 65.6 (C-1’, 1"), 30.5
(C-2',2"),19.2 (C-3',3"), 13.7 (C-4', 4"). L\ ¥ 5
SCHRARIEIEA 3, MRS 2 NARE
TR —1E T 1.

&Y 3: A A. 'HNMR (500 MHz,
DMSO-dg) 6: 9.23 (1H, s, 5-OH), 8.99 (1H, s, 3'-OH),
8.89 (1H, s, 4-OH), 6.72 (1H, s, H-2), 6.68 (1H, dd,
J=15.0, 8.0 Hz, H-6'), 6.60 (1H, d, J = 8.0 Hz, H-5),
5.89 (1H, s, H-8), 5.69 (1H, s, H-6), 4.48 (1H, d, J =
7.0 Hz, H-2), 3.82 (1H, m, H-3), 2.65 (1H, dd, J= 5.0,
16.0 Hz, H-4a), 2.35 (1H, dd, J = 8.0, 16.0 Hz, H-4b);
PC-NMR (125 MHz, DMSO-d;) d: 81.1 (C-2), 66.5
(C-3), 28.0 (C-4), 156.4 (C-5), 95.3 (C-6), 156.6
(C-7), 94.0 (C-8), 155.5 (C-9), 99.2 (C-10), 130.8
(C-1"), 114.6 (C-2'), 145.0 (C-3', 4'), 1153 (C-5"),
118.6 (C-6"). LA I3 5 Sk i s A —5™, #
YE A 3 LA E.

&Y 4: T REE. "H-NMR (500 MHz,
CDCl;) d: 10.71 (1H, brs, OH), 8.15 (2H, dd, J = 1.0,
8.5 Hz, H-2, 6), 7.63 (1H, t, J = 7.5 Hz, H-4), 7.49
(2H, t, J = 7.5 Hz, H-3, 5); “C-NMR (125 MHz,
CDCl3) 6: 172.5 (C=0), 129.3 (C-1), 130.2 (C-2, 6),
128.5 (C-3, 5), 133.8 (C-4). LA - %¥s 15 SCikiiE it
A8, WAL A 4 W HE TR

WEY 5: Jotakh i, 40130 CHgOs0 "H-NMR
(500 MHz, CDCls) é: 7.70 (1H, d, J = 5.0 Hz, H-6),
6.42 (1H, d, J = 5.0 Hz, H-5), 2.36 (3H, s, CHs);
BC-NMR (125 MHz, CDCly) 6: 154.1 (C-2), 149.2
(C-3), 173.0 (C-4), 113.1 (C-5), 143.2 (C-6), 143
(CHs)o VA%l 5 5ok 2 A — 50, s e fh
G5 M.

& 6: BEMERY . "TH-NMR (500 MHz,
DMSO-d) 6: 11.04 (1H, s, 5-OH), 9.90 (1H, s, 7-OH),
8.93 (1H, s, 3'-OH), 8.91 (1H, s, 4-OH), 6.69 (1H, d,
J=8.5 Hz, H-5"), 6.68 (1H, d, J = 2.0 Hz, H-2'), 6.56
(1H, dd, J = 2.0, 8.0 Hz, H-6'), 5.91 (1H, d, J = 2.0
Hz, H-8), 4.74 (1H, d, J = 6.5 Hz, H-2), 3.93 (1H, m,
H-3), 2.59 (1H, dd, J = 5.0, 16.0 Hz, H-4a), 2.43 (1H,
dd, J = 7.0, 16.0 Hz, H-4b), 1.32 (3H, s, CHj):
BC-NMR (125 MHz, DMSO-d;) d: 170.2 (C-4), 160.0
(C-7), 159.9 (C-8a), 158.9 (C-5), 145.0 (C-4'), 145.0
(C-3"), 129.7 (C-1), 117.9 (C-6"), 115.2 (C-5"), 114.1
(C-2), 100.0 (C-4a), 95.0 (C-8), 94.7 (C-6), 81.4

(C-2), 65.4 (C-3), 26.2 (C-4), 14.1 (CH3). LA k%Mt
SIHJE %4 HSQC Ml HMBS #E#fiiiF. Fid%dh S
SCERIRE A S, M et 6 O 3-0-21%
He-()-FRILKE.

WEW T HOTEEMA. mp 196~198 C.,
ERFR-BER S N LB o ESI-MS mi/z: 431.095 4 [M—
H]", 73 T2 C21Hz0010- 'H-NMR (500 MHz, DMSO-dg)
51 12.63 (1H, brs, 5-OH), 7.75 (2H, d, J = 9.0 Hz, H-2",
6'), 6.91 (2H, d, J = 9.0 Hz, H-3', 5), 6.41 (1H, d, J =
2.0 Hz, H-8), 6.21 (1H, d, J=2.0 Hz, H-6), 5.29 (1H, s,
H-1"), 3.07~3.97 (4H, m, H-2"~5"), 0.78 (3H, d, J =
6.0 Hz, H-6"). LL ¥l 5 ek A —a",
BB AW T PR A

&Y 8: WA A, 'TH.NMR (500 MHz,
CD;COCDs) 6: 7.19 (1H, d, J = 2.0 Hz, H-2'), 6.96
(1H, dd, J = 2.5, 8.0 Hz, H-6'), 6.80 (1H, d, J = 8.0
Hz, H-5"), 6.03 (1H, d, J = 2.0 Hz, H-6), 5.93 (1H, d,
J=2.0 Hz, H-8), 4.93 (1H, s, H-2), 4.22 (1H, m, H-3),
3.83 (3H, s, OCH3), 2.87 (1H, dd, J = 4.5, 16.0 Hz,
H-4B), 2.77 (1H, dd, J = 3.5, 16.5 Hz, H-4a);
BC-NMR (125 MHz, CD;COCD3) 8: 79.6 (C-2), 66.9
(C-3), 29.5 (C-4), 157.6 (C-5), 96.1 (C-6), 157.2
(C-7), 95.8 (C-8), 157.7 (C-9), 99.8 (C-10), 132.2
(C-1"), 111.8 (C-2'), 146.8 (C-3"), 147.9 (C-4), 115.2
(C-5"), 120.6 (C-6"), 56.3 (-OCH3). LA L% 5 3Cik
it HA S, M A 8 - %
YIRS P

WA 9: H ki, mp 267~268 C. '"H-NMR
(500 MHz, DMSO-dg) 6: 12.48 (1H, s, 5-OH), 10.15
(1H, s, 4-OH), 8.10 (2H, d, J = 9.0 Hz, H-2', 6'), 6.93
(2H, d, J = 9.0 Hz, H-3', 5"), 6.78 (1H, d, J = 2.0 Hz,
H-8), 6.37 (1H, d, J = 2.0 Hz, H-6), 5.12 (1H, d, J =
7.0 Hz, H-1"), 3.70~3.10 (6H, m, H-2"~6");
BC-NMR (125 MHz, DMSO-dq) &: 147.5 (C-2), 176.0
(C-4), 160.4 (C-5), 98.8 (C-6), 162.5 (C-7), 94.2
(C-8), 155.8 (C-9), 121.6 (C-1"), 129.7 (C-2, 6),
115.5 (C-3', 5), 159.4 (C-4"), 104.6 (C-1"), 60.9~
77.7 (C-2"~6"). LA FHdls 5 Sk 3 A — 5,
M e A 9 A LS -7-O-B-D-ML Wi A 25 B 1

&) 10: wOTCEIERAR, ESI-MS m/z: 487
[M+Na]". "H-NMR (500 MHz, CD;0D) §: 7.71 (1H,
d, J=2.5 Hz, H-2), 7.59 (1H, dd, J = 2.0, 8.5 Hz,
H-6'), 6.87 (1H, d, J = 8.5 Hz, H-5"), 6.38 (1H, d, J =
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2.0 Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), 5.25 (1H,
d, J=8.0 Hz, H-1"), 3.23~3.72 (6H, m, H-2"~6");
BC-NMR (125 MHz, CD;0D) &: 159.0 (C-2), 135.6
(C-3), 179.5 (C-4), 163.0 (C-5), 99.9 (C-6), 166.1
(C-7), 94.7 (C-8), 158.5 (C-9), 105.6 (C-10), 123.2
(C-1'), 116.0 (C-2"), 145.9 (C-3), 149.8 (C-4"), 117.6
(C-5"), 123.1 (C-6), 104.3 (C-1"), 75.7 (C-2"), 78.1
(C-3"), 71.2 (C-4"), 78.4 (C-5"), 62.5 (C-6"). LA L%k
i 5 SCakAE AR 3, s RS 10 i
B #2-3-0-B-D-NH I 461 2 BH o
4 it

PUAR B 2 AIF 90 CUUE 5K 2 007 1 R AE R R
5 S S g R A A B A DI ARG, A
b R AR 7= v 3 3 22 A AT 30 (M 0 48U A 37 1l 3
SRR Z —. ABFSLLIPT DPPH H 3t
B A 4RhR, VPN AR TR T R AN R A Y
FAL I PUAACHE ) o DURAGTE TR e 25 R o)™
SEREA PRI B A — 2 P . i
ATAN, BAHINT DPPH A L (135 B K b
BRI RINZE L 2 LTS, AR R
KF. LU ICs (i5%] DPPH J5 % 50%INHida ik
FUM IR D HR R IEI4T DPPH ¥ bR 8
D3 GRS > A1 e B A > KA A > 1T
T o SR SR A0 43 o6 6 P 00 s KK Ay v i S
(e 1E T RERR AT > S0 A > A1 kA7 > K
FHFBAL . ST A Bk RK A S I b AL g
5 RS R EA . IE T A R WA 1)
e, HILER DPPH [ tE G Tk 55 . 4
5 G R B B I B AN TR B A R 7 o i
BHUEAL R R 4 AT O, AR
W AN AL B AT e P AR . IR
N5 B atifh TAE DL 2 880 [ i R 1Y) 25
P TOE A ik — L IT R

— —
)
NE W
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