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Chemical constituents and their anti-oxidative activiities of Kadsura coccinea
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Abstract: Objective To study the chemical constituents and their anti-oxidative activities of Kadsura coccinea. Methods The
compounds were isolated and purified by column chromatography. The structures were determined by means of physicochemical
properties and spectroscopic analyses. The anti-oxidative activity was studied by DPPH methods. Results Fourteen compounds were
separated and identified as micrandilactone C (1), 3, 4-dimethoxy phenyl-a-D-glucopyranoside (2), salidroside (3), schisanhenol (4),
protocatechuic acid (5), ethyl shikimate (6), shikimic acid (7), 5-O-B-D-glucopyranosylgentisic acid (8), syringic acid (9), 1,
2-benzenedicarboxylic acid-dibuty ester (10), benzyl-O-B-D-glucopyranoside (11), 4-O-B-D-glucopyranosylvanillic acid (12),
syringaldehyde (13), and methyl shikimate (14). Compounds 5, 6, and 14 had the anti-oxidative activities. Conclusion Compounds 2,
4,6, and 8—14 are firstly isolated from K. coccinea. Compounds 5, 6, and 14 have the certain prospects in the development of natural
anti-oxidative agents.
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micrandilactone C (1), 3, 4- - AR FL A e -0-D- L IR
HZHEE (3, 4-dimethoxy phenyl-a-D-glucopyrano-
side, 2). ZLECRTF (salidroside, 3). P LKA
JIF# N (schisanhenol, 4). J5iJLA R (protocatechuic
acid, 5). FH LM (ethyl shikimate, 6). ZFH:
% (shikimic acid, 7D+ 5-O-B-D-NHs il 2 B J i
R (5-O-B-D-glucopyranosylgentisic acid, 8). | 7
% (syringic acid, 9). ABAK PR —I1F T3NS (1,
2-benzenedicarboxylic acid-dibuty ester, 10). H
li-O-B-D- L IR 3 % B5 17 (benzyl-O-B-D-glucopyra-
noside, 11). 4-O-B-D-NEI i 45K 58 (4-0-p-
D-glucopyranosylvanillic acid, 12). T %} (syring-
aldehyde, 13) HIZEHRHEE (methyl shikimate,
14), HhhaW) 2. 3. 6. 8~14 AKX M%)
o AR MAMEMENNRSI R Bon, a5, 6
114 BA7 H B3 DPPH WS BRAEH -
1 XFES5HH

Reichert 5 sl 21X (32 Reichert A7),
Avance 600MR A% i A B X (B 1= Bruker 22w,
Inova—400 % i LA (Varian A #]D, Q—
Tofmicro PUZAt AT ik {% (JEE Micromass 2
7], MEFR1C (SpectraMax 190 ELISA reader,
Molecular Devices A H]). i GF254 w2 FiiiliR
CHH B TR I R ATIR A W), 300~400 HAE (1%
PRI C L F SNV AT IR A WD o BT ) S oA,
o S 3 BT 2

PRI )V, 2R AR 2
BT R AR E N TR TR R TUWR 5 s A
YA 4] Kadsura coccinea (Lem.) A. C. Smith [RAR
2 EEBESEH

TR 2 AR 30 kg, L 95% L BEIRI 2
W3 U0 BER 2 h, S IFSRBGBOF TR S, #5315
R 2.6 kg BB TEREKSY, KA
. RUTRE. BER R IE TR OEA,
T PR LR A< SR A7 g R e 4 15 21 180 g B6F o 4T
1SR IR LR HR AT B AT IE A (3, DA =50 -
HIlE (951 5—0 1 100) BREEME/. *F 9515, 90 :
10 280 = 20 FUUEE A7 70 I3 F 28 S AL AT (1,
M 95 T 5 PEBR AR A 4 1(10.4 mg)s M 90 :
10 Ve 524 54 2 (5.7 mg). 3 (5 mg). 4
(8.3 mg).5(100.4 mg). 6(130.9 mg). 11 (7.6 mg)-
14(80.5 mg); M 80 : 2013 B AW 7(6.3 mg) .
8 (42mg). 9 (254mg). 10 (11.7mg). 12 (7.5

mg). 13 (9.5 mg).
3 HEMEE

EW 1. AR, ESI-MS: m/z 557 [M+
Na]*. 'H-NMR (600 MHz, CsDsN) 6: 4.18 (1H, d, J =
4.2 Hz, H-1), 2.76 (1H, dd, J = 4.2, 18.0 Hz, H-2a),
2.37 (1H, d, J = 18.0 Hz, H-2P), 2.29 (1H, overlapped,
H-5), 1.27 (1H, m, H-6a), 1.73 (1H, m, H-6B), 2.12
(1H, overlapped, H-7a), 1.58 (1H, overlapped, H-7p),
1.57 (1H, m, H-8), 1.59 (1H, overlapped, H-11a), 1.30
(1H, brd, J = 13.2 Hz, H-11p), 1.40 (1H, overlapped,
H-12a), 2.01 (1H, overlapped, H-12p), 3.75 (1H, d,
J=3.2 Hz, H-15), 1.90 (1H, overlapped, H-16a), 1.60
(1H, overlapped, H-16p), 1.97 (1H, overlapped,
H-17), 1.01 (3H, s, H-18), 2.05 (1H, ABd, J = 15.6
Hz, H-190), 1.77 (1H, ABd, J = 15.6, H-19p), 2.01
(1H, overlapped, H-20), 0.99 (3H, d, J = 4.6 Hz,
H-21), 3.65 (1H, brd, J= 5.4 Hz, H-22), 5.05 (1H, brs,
H-23), 7.10 (1H, brs, H-24), 1.80 (3H, s, H-27), 1.17
(1H, s, H-29), 1.05 (1H, s, H-30); C-NMR (150
MHz, CsDsN) d: 82.3 (C-1), 37.0 (C-2), 176.8 (C-3),
85.5 (C-4), 59.8 (C-5), 28.7 (C-6), 24.5 (C-7), 56.7
(C-8), 72.5 (C-9), 100.8 (C-10), 38.4 (C-11), 39.0
(C-12), 45.9 (C-13), 86.8 (C-14), 76.9 (C-15), 36.2
(C-16), 54.3 (C-17), 18.3 (C-18), 47.5 (C-19), 37.9
(C-20), 18.5 (C-21), 73.6 (C-22), 82.7 (C-23), 148.8
(C-24), 130.5 (C-25), 176.5 (C-26), 10.6 (C-27), 29.6
(C-29), 24.0 (C-30). VA_L-¥dh 5 3cikap g —2,
WS B AW 1 A micrandilactone Co

EY 2: AR AR, ESI-MS: m/z 339 [M+
Na]". 'H-NMR (500 MHz, CD;0D) 6: 6.83 (1H, d, J =
2.8 Hz, H-2), 6.46 (1H, dd, J = 2.8, 7.8 Hz, H-5), 6.85
(1H, d, J = 7.8 Hz, H-6), 3.78 (3H, s, 3-OCH3), 3.80
(3H, s, 4-OCHs;), 4.80 (1H, d, J = 5.0 Hz, H-1"), 3.30
(1H, m, H-2"), 3.30~3.50 (3H, m, H-3', 4, 5'), 3.88
(1H, dd, J = 12.0, 2.1 Hz, H-6'a), 3.69 (1H, dd, J =
12.0, 5.8 Hz, H-6'b); >*C-NMR (125 MHz, CD;0D) 6
154.5 (C-1), 104.0 (C-2), 151.0 (C-3), 145.9 (C-4),
113.9 (C-5), 110.2 (C-6), 103.5 (C-1), 75.1 (C-2",
78.0 (C-3"), 71.5 (C-4"), 78.0 (C-5"), 62.5 (C-6"), 57.5
(-OCHs), 56.5 (-OCHz). A 1-¥udis 5 SciidpoE—25™,
MR A 2 04 3, 4-— T AR DR I - - D R 7 25
B

b &9 3: L0k, ESI-MS m/z: 323 [M+
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Na]".'"H-NMR (500 MHz, CD;0D) 6: 7.10 (2H, d, J =
8.1 Hz, H-2, 6), 6.95 (2H, d, J = 8.1 Hz, H-3, 5), 4.60
(2H, t, J = 7.6 Hz, 0-CH,), 4.83 (1H, d, J = 7.6 Hz,
H-1%), 3.20 (2H, t, J = 7.6 Hz, H-1", B-CH,); *C-NMR
(125 MHz, CD;0D) 6: 131.8 (C-1), 130.6 (C-2, 6),
118.8 (C-3, 5), 158.8 (C-4), 77.6 (C-a), 33.8 (C-B),
101.8 (C-17), 75.1 (C-2), 78.1 (C-3"), 71.5 (C-4"), 78.2
(C-5'), 62.8 (C-6")» LA - %¥cdf 5 scuhaiiss— 5,
WEALE) 3 AL BT .

& 4: KK, ESI-MS m/z: 453 [M+
Na]". 'H-NMR (500 MHz, CDCl;) d: 6.48 (1H, s,
H-1a), 4.35 (1H, d, J = 6.6 Hz, H-1b), 2.66 (1H, m,
H-7), 2.07 (1H, m, H-8), 4.97 (1H, s, H-9), 6.35 (1H,
s, H-11), 1.08 (3H, s, H-17), 1.11 (3H, s, H-18), 3.51
(3H, s, 1-OCH3), 3.87 (3H, s, 2-OCHj3), 3.89 (3H, s,
3-OCH;3), 3.90 (3H, s, 12-OCH;), 3.88 (3H, s,
13-OCH3), 3.52 (3H, s, 14-OCH3); “C-NMR (125
MHz, CDCly) &: 154.7 (C-1), 140.8 (C-2), 1523
(C-3), 106.9 (C-4), 141.3 (C-5), 90.4 (C-6), 37.8
(C-7), 52.3 (C-8), 90.3 (C-9), 137.2 (C-10), 103.7
(C-11), 151.3 (C-12), 140.6 (C-13), 153.1 (C-14),
119.7 (C-15), 118.8 (C-16), 14.2 (C-17), 13.6 (C-18),
61.1 (1-OCH;), 56.0 (2-OCHs), 61.1 (3-OCHs), 61.0
(12-OCHj3), 55.8 (13-OCHs), 61.1 (14-OCH3). BL_ 1%
P SchkaE 8, WA 4 hm %R T
AKRIEFE N.

&Y 5: AMITEMKH AR, ESI-MS m/z: 152
[M—H]". 'H-NMR (400 MHz, DMSO-d¢) 6: 7.35
(1H, d, J = 2.0 Hz, H-2), 7.30 (1H, dd, J = 2.0, 8.0 Hz,
H-6), 6.79 (1H, d, J= 8.0 Hz, H-5). 5 J5i LSRN} I
AL, 3 AR R SR TT RE(E W AT A —
0, AR S SokaRaE 80, s 5
M IF LRI -

&) 6: LR sh CARED, ESI-MS m/z:
203 [M+H]". 'H-NMR (500 MHz, CsDsN) d: 6.75
(1H, s, H-2), 3.72 (1H, m, H-3), 4.03 (1H, dd, J =
12.5, 4.8 Hz, H-4), 4.42 (1H, dd, J= 7.2, 4.5 Hz, H-5),
2.68 (1H, dd, J = 17.5, 4.0 Hz, H-6), 2.24 (1H, dd, J =
17.5, 4.0 Hz, H-6), 4.20 (2H, q, J = 9.6 Hz, H-8), 1.26
(3H, t,J = 7.2 Hz, H-9); C-NMR (125 MHz, CsD;N)
8: 130.0 (C-1), 137.5 (C-2), 71.0 (C-3), 66.8 (C-4),
65.8 (C-5), 30.0 (C-6), 166.1 (C-7), 60.0 (C-8), 13.5
(C-9). LL F3d b5 semkips — 87, e sw

6 JFEHR L

WEW 7. TGEEPIRGS S (FEE), ESI-MS m/z:
175 [M+H]". 'H-NMR (500 MHz, CsDsN) &: 7.60
(1H, s, H-2), 5.15 (1H, m, H-3), 4.80 (1H, dd, J =
12.5, 5.0 Hz, H-4), 4.44 (1H, dd, J= 7.2, 4.5 Hz, H-5),
3.48 (1H, dd, J = 17.0, 3.6 Hz, H-6), 3.00 (1H, dd, J =
17.0, 3.6 Hz, H-6); "*C-NMR (125 MHz, CsDsN) 6:
130.0 (C-1), 139.7 (C-2), 67.5 (C-3), 73.3 (C-4), 68.5
(C-5), 32.3 (C-6), 170.1 (C-7). LA -Hd 5 ks
— g R A T NFEEIR

A1 8: Ttk K, ESI-MS m/z: 317 [M+H]
'H-NMR (500 MHz, CD;OD) 8: 6.59 (1H, d, J = 9.2
Hz, H-3), 7.10 (1H, dd, J = 9.2, 3.0 Hz, H-4), 7.45
(1H, d, J = 3.0 Hz, H-6), 490 (1H, d, J = 7.6 Hz,
H-1'), 3.33 (1H, m, H-2'), 3.35~3.48 (3H, m, H-3', 4/,
5"), 3.86 (1H, dd, J = 11.0, 2.4 Hz, H-6'a), 3.69 (1H,
dd, J = 11.0, 5.6 Hz, H-6'b); "“C-NMR (125 MHz,
CD;OD) d: 122.5 (C-1), 158.8 (C-2), 116.9 (C-3),
123.9 (C-4), 150.5 (C-5), 120.2 (C-6), 172.5 (C-7),
104.1 (C-1), 75.0 (C-2'), 77.8 (C-3"), 71.1 (C-4"), 78.2
(C-5"), 62.1 (C-6") LA -%cdfs 5 ki —5™, %
Y EA A 8 4 5-O-B-D-M W #8145 B 3L JE IH R «

& 9: Ltk G, mp211~212 C.
=EAER BN B . ESI-MS m/z: 221 [M+Na]'.
'H-NMR (400 MHz, DMSO-dg) 6: 12.62 (1H, s,
-COOH), 9.10 (1H, s, -OH), 7.21 (2H, s, H-2, 6), 3.81
(6H, s, 2X-OCHs). LA_E%ds 5 Scikapis —s,
W e 9 N T /IR

WA 10: LEMIRY. 'TH-NMR (500 MHz,
CD;0D) 8: 7.75 (2H, dd, J = 5.8, 3.0 Hz, H-3, 6), 7.60
(2H, dd, J = 5.8, 3.0 Hz, H-4, 5), 432 (4H, t, J = 6.5
Hz, H-8, 8'), 1.70 (4H, m, H-9, 9'), 1.48 (4H, m, H-10,
10), 0.96 (6H, t, J= 7.5 Hz, 11, 11'-CH3); "C-NMR
(125 MHz, CD;0D) 6: 169.7 (C-7, 7"), 133.8 (C-1, 2),
132.6 (C-4, 5), 130.1 (C-3, 6), 66.9 (C-8, 8'), 31.6
(C-9, 9", 20.3 (C-10, 10"), 14.1 (C-11, 11"). PA_L- s
HcmiioE s, MOEE A 10 hARE
M —1E T HEHs.

& 11: Jotashdl (B, mp 123~125 C.
ESI-MS m/z: 293 [M+Na]". 'H-NMR (500 MHz,
CD;0D) §: 7.32~7.50 (5H, m, Ph-H), 4.91 (1H, d,
J = 11.8 Hz, H-7a), 4.63 (1H, d, J = 11.8 Hz, H-7b),
434 (1H, d, J = 7.7 Hz, H-1'), 3.00~3.70 (6H, m,
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H-2'~6'); C-NMR (125 MHz, CD;0OD) ¢: 139.3
(C-1), 129.2 (C-2, 6), 129.1 (C-3, 5), 128.4 (C-4), 71.7
(C-7), 103.3 (C-1"), 75.3 (C-2'), 78.1 (C-3"), 71.7
(C-4"), 77.8 (C-5"), 62.9 (C-6"). LA L% 5 SCiik R
—HM, MOSEAY 10 2K T EE-O-B-D- Lt IR
HRET .

e 12: AEEEEHRA. HNMR (500
MHz, CD;0D) 6: 7.62 (1H, d, J = 2.0 Hz, H-2), 7.21
(1H, d, J = 8.0 Hz, H-5), 7.65 (1H, dd, J = 8.0, 2.0 Hz,
H-6), 3.87 (3H, s, 3-OCH3), 5.01 (1H, d, J = 7.5 Hz,
H-1'), 3.55 (1H, dd, J = 9.2, 7.5 Hz, H-2'), 3.48 (1H,
dd, J=9.2, 8.0 Hz, H-3"), 3.40 (1H, dd, J = 10.0, 8.0
Hz, H-4'), 3.46 (1H, ddd, J = 10.0, 5.5, 2.0 Hz, H-5"),
3.71 (1H, dd, J = 12.0, 5.5 Hz, H-6'a), 3.86 (1H, dd,
J = 120, 2.0 Hz, H-6'b); “C-NMR (125 MHz,
CD;OD) §: 126.6 (C-1), 115.4 (C-2), 150.8 (C-3),
152.6 (C-4), 117.6 (C-5), 125.8 (C-6), 169.4 (C-17),
57.6 (C-OCH3), 102.5 (C-1"), 75.2 (C-2"), 78.4 (C-3),
71.7 (C-4"), 78.9 (C-5"), 63.0 (C-6"). LA I %k 55 ik
B3, AW 12 4 4-0-B-D-IH i # %
PR R

&) 13: kA, ESI-MS m/z: 183 [M+
H]". 'H-NMR (500 MHz, CDsCl5) d: 3.90 (6H, s,
2X-OCHs), 7.20 (2H, brs, H-2, 6), 9.72 (1H, s,

-CHO) ; "“C-NMR (125 MHz, CDCl;) &: 56.6
(-OCHj), 56.8 (-OCHj3), 129.1 (C-1), 108.2 (C-2, 6),
149.9 (C-3, 5), 143.7 (C-4), 192.6 (-CHO). UL E¥i#i
i cmrdton 80, WSt A 13 T E

&) 14: FEOERE 5 (REED, ESI-MS m/z:
189 [M+H] . "H-NMR (500 MHz, CD;0OD) &: 6.78
(1H, m, H-2), 4.36 (1H, m, H-3), 3.96 (1H, m, H-4),
3.36 (1H, m, H-5), 2.20~2.67 (2H, m, H-6), 3.73 (3H,
s, H-8); *C-NMR (125 MHz, CD;0D) 6: 130.0 (C-1),
139.0 (C-2), 68.2 (C-3), 72.5 (C-4), 67.8 (C-5), 31.5
(C-6), 168.7 (C-7), 52.3 (C-8). LA L H 5 ki
5, SRS 14 SRR R
4 DPPH JEMRARIMAE L IESE

AU T AT TR IR 22 1 RS U T T
% LA AT AN E ] o AT o
JFLAR (5) FFHIR LHE (6) FZERR S (14)
TERSIR CREFBAL B, A n] eI IS
PEsy . DR, AR SCHRIRGE (1 s iAo
AR BT R BE R AL 3 A L5420 1) DMSO ¥, [
PEXT RO EAE 2R Co FEARFIIFE SN 200 pmol/L
DPPH 1) LREA, 7150 HE GRS N RN 30
min, 517 nm PAAR IR SR NE 1, 7
JUATR . FEHTR W REFIZEHIR LRSS HAT TG B 1 2
DPPH 1£H, HAEHAAWEEME . o ik i

Fz1 kA5, 65014 HIEREERER
Table 1 Free radical scavenging activities of compounds 5, 6, and 14

ZH 55 p/ (mgL™") PG HHFEERE /% ICso / (mg-L™")

SIS — 0.510 100.0+0.71

#iEE C 2.5 0.297 58.2+4.71 4.15
5 0.162 31.8+1.67
10 0.174 34.1+1.71

FILZERR (5 0.625 0.439 86.1£2.79 3.90
1.25 0.383 75.1£2.08
25 0.278 54.6+3.38
5 0.229 44.9+1.89
10 0.165 32.34+1.08

IR 205 (6) 125 0.341 66.9+1.56 528.90
250 0.307 60.1+2.04
500 0.256 50.1+0.69
1 000 0.209 27.3+0.69

FERR TR (1) 125 0.421 82.54+1.78 528.85
250 0.364 71.3+1.88
500 0.297 58.3+2.23
1 000 0.224 43.94+3.30
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5 HBEEREMEA R, R Sigma-Aldrich
BAESY AL R LZRBR I 1Cso A 3.90 mg/L, FF 5 R
FERY 1Cso A 528.85 mg/L, ZEHIE LHER 1Cso M
528.90 mg/L. Ji)LARPTAA IR T 4EE % C.
5 itig

TR, R — R e F N EE, A
AT N A AR A 22 HARSE . F500T R
FR ToBE AR A — N R
P AR RIMAIEAZ ) B2, ITEREr
XA 2 B RIE OB G 2% o AN AL A ST
SEAL T TS HE T, R E FR 1 R B
B 1 L8 AR IR A AT Bl ) v, R R A
FARPUAAT 7 AT — 52 TR KR 5

S

[1] HAESHA, SROCHE, RIRAE, 5. AR GBI M.
L BRSO AL, 1999.

[2] ®FK&, B 5o, B, A& BRI K2
BRI ERE [J]. 52y, 2011, 42(4): 805-813.

[3] LiRT, Han Q B, Zheng Y T, et al. Structure and anti-HIV
activity and C,
nortriterpenoids possessing a unique skeleton from
Schisandra micrantha [J]. Chem Commun, 2005, 23:
2936-2938.

[4] EHA&K, R4, ~ R IR —/ NI Ay
BRER [7]. 242223, 2006, 41(11): 1064-1067.

[5] SunPY, Ye W, Zhao J F, et al. Studies on the constituents

of micrandilactones B new

(6]

(8]

(9]

[10]

(1]

[12]

[14]

[15]

of Epimedium koreanum [J]. Chem Pharm Bull, 1995,
43(4): 703-704.

BPKGE, Be o8, BUERS AE RIS
[7]. "HELZY, 2012, 43(3): 428-431.

AR, B, i, S BHUERZ A E
MW ). 2 AR, 2007, 42(22):
1706-1708.

FLZZ, AR, 208, . MER IR R Ak 2 oy
U] RIS T A, 2002, 14(2): 9-10.

Cui C B, Tezuka Y, Yamashita H, et al. Constituents of a
fern, davallia mariesii moore. V. isolation and structures
of davallin, a new tetrameric proanthocyanidin, and two
new phenolic glycosides [J]. Chem Pharm Bull, 1993,
41(9): 1491-1497.

&0, Bk, TP, S OREMIALE T [T
B 2Rk 2244, 2005, 22(1): 15-16.

HHEW, R %, W2, & BEERL T
[J]. F1EEZY, 2009, 40(9): 1366-1369.

A5, MR E, VFBRWI, 2. S ZD s ORAL A L BT
F¢ [1]. HhEE24, 2013, 44(7): 798-802.

Tripathi A K, Sama J K, Taneja S C. An expeditious
synthesis of syringaldehyde from para-cresol [J]. India J
Chem, 2010, 49B: 379-381.

B, MR, RIGHE, S KRB AR U TS
[7]. J VEkES, 2008, 28(4): 558-560.

Brand-Williams W, Cuvelier M E, Berset C. Use of a free
radical method to evaluate antioxidant activity [J].
LWT-Food Sci Technol, 1995, 28(1): 25-30.



