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Chemical constituents of Gynostemma pentaphyllum
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Abstract: Objective To study the chemical constituents of Gynostema pentaphyllum. Methods The chemical constituents were
isolated and purified by silica gel, polyamide, and Sephadex LH-20 chromatography. Their structures were elucidated by
physicochemical properties and spectral analysis. Results Seventeen compounds were isolated and identified as dodecanoic acid (1),
B-sitosterol (2), 3, 3', S-trihydroxy-4', 7-dimethoxyflavanone (3), 1-2-benzenediol (4), 3'-O-methyltaxifolin (5), quercetin (6),
rhamnetin (7), o-spinasterol-3-O-B-D-glucopyranoside (8), 3, 4-dihydroxy benzoic acid (9), narcissoside (10), L-rhamnosemono-
hydrate (11), malonic acid (12), B-ethoxy-rutinoside (13), rutin (14), ombuoside (15), ginsenoside Rb; (16), and B-daucosterol (17).
Conclusion Compound 1,3—5,7, 9, 10, and 12 are obtained from G. pentaphyllum for the first time.
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Gynostemma pentaphyllum (Thunb.) Makino []4>
L AR o QTN 1% SN AT IN ] 12N BTN
7R, mMsEs, HAERMAERE . 1IEZWE. A<
A B DR R TIRIT SR, K
AR R YR ERT 5 R 5 el B

SRR, mEZR. R, BIRER. JERK
PR GRS AR BUACEE ST 57 W 42 B s 1)
il PuaEE. (ke 2dizae s A E L S TR
KRB (AD) [T A, A
KBTS AN [FIRS A AT AT 08 AP P i

Ui BHEA: 2014-04-29
HEEME: | HARRESESIH (2010GXNSFD013050)

ik, 2 RRWIH A MBEERAL . IR SRR A IE
TR I R PR OR TS R o AR BRI
XA A AT RIS, N 2 AR 3 17 M
W, oy HEERR (dodecanoic acid, 1)+ B-
P (B-sitosterol, 2). 3,5, 3-=Ft%k-4", 7-—H
AL A (3, 5, 3'-trihydroxy-4', 7-dimethoxy-
flavanone, 3). &l 5[} (1, 2-benzenediol, 4). 3'-O-
H LA HERA 25 (3/-O-methyltaxifolin, 5). #il %
(quercetin, 6). fZ% (rhamnetin, 7). a3
BE-3-O-B-D-ME #4585 1 (a-spinasterol-3-O-B-D-
glucopyranoside, 8). 3, 4- " FILKHR (3, 4-
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dihydroxy benzoic acid, 9). R ZE%H-3-0-p-D-2%
F WA (narcissoside, 10). [ Z=H# (L-rhamno-
semonohydrate, 11). N & (malonic acid, 12).
B- L AHIEZEH T (B-ethoxy-rutinoside, 13). /]
(rutin, 14). FFEFF (ombuoside, 15). AS B
Rb, (ginsenoside Rb;, 16). B-#H % M {F (B-
daucosterol, 17). HH &5 1. 3~5. 7. 9. 10,
12 43 E IR oy 2513 3
1 NE5H

METTLER —AE100 Hi 1~ 73 #1 K1 i £
METTLER A #]); MS Finnigan Trace DSQ DK AT
JREE; NMR Fij+: Bruker Drx—500 MHz; Ffi+:
Bruker AV—400 MHz: AB-8 AL (R TT
KEEMNR] D RP-Cig RAHFER CINEEK Silicycle
/3]s Sephadex LH-20 (Z2[E Pharmacia /A ] ); MCI
GEL CHP20P (HA=ZE{bEnm]). ikl
Irpral, e 2 A B A FR A w1

L 2 2010 R SET) PR T, &) P
B 245 K5 A B M T Oy P RSB SR FE A 48
& #5 Gynostemma pentaphyllum (Thunb.) Makino [
AL,
2 BRSNS

S AN 20.0 kg, H ZBRHSIEIREL (A
WO 1S ST SR, BRI N /K& 5 IR
JiA ik (60~90 C)H. BEERLMR. 1E T EARHL,
[, A0 TR 286 g, TR LBRIANT 524
g, IE T HEHRAL 974 g, AKERAL 1303 g MIAHEY) 1 800
g FMBETARE 45 ¢ FRERFTE A% 5, A
THTRE-TA IR SR RR FEVE A hBE-BEIR R (8 1 1)
o> 48 AR IR (A3 73 B A3 25 1 (80 mg).

T IR £ W6 A FH AR IR AT: €% 73 2, U7 - I
(100 : 0—0 : 100) BREEVEML, 73 2I1K) 8 ANt/ £ hik
JKe. BEWkfE . MCI Al Sephadex LH-20 A {43 /3 55,
H23EEY 2 (20mg). 3 (50mg). 4 (10mg). 5
(80mg). 6 (1g). 7 (30mg). 8 (30mg) 9 (20
mg). 10 (5mg). 11 (25mg). IF ] MR EL
AB-8 R AL AR IR AT (03 53 B, 7K- SRR LU,
TR IEARA SOARAE AT (538 . MCT AT B3 SR 1%
W& FE 1% Sephadex LH-20 A {034y 254l 15 2]
tEM 12 (5mg). 13 (20 mg). 14 (500 mg). 15
(70 mg) 16 (3 mg). 17 (5 mg).
3 FHEE

WEY 1: Bk K (R 488D, EI-MS m/z: 73,

101, 115, 129, 143, 157, 171, 185; 4> 12\ C1,Hp40,.
'H-NMR (500 MHz, CDCl3) &: 0.89 3H, t, J = 6.7
Hz, -CHs), 2.34 (2H, t, J= 7.5 Hz, H-2), 1.63 (2H, m,
H-3), 1.25~1.29 (16H, m, H-4~11); “C-NMR (125
MHz, CDCL) &: 14.0 (C-12), 22.6 (C-13), 24.6
(C-10), 29.0 (C-9), 29.1 (C-8), 29.3 (C-7), 29.3 (C-6),
29.5 (C-5), 29.6 (C-4), 31.8 (C-3), 33.9 (C-2), 179.4
(C-1)o LL ¥ 5 scmriE iA 8, e
Gk R

&Y 2: TLEERIRES & (477D, mp 129~130
°C, Liebermann-Burchard < N FH:, 5 B-25 B BEXS
FL LS, REE—3 5XHREESEHE AT
B, WA 2 8 BB BT

A 3: a6 RS (R, EI-MS m/z:
355 [M+Na]", 332 [M]", 304, 275, 179, 167 [A,+
HI', 166 [B,], 151, 136; 4> T-3X C7H;407. 'H-NMR
(500 MHz, CsDsN) 6: 3.70 (3H, s, 7-OCHjy), 5.05 (1H,
d, J = 11.6 Hz, H-3), 5.46 (1H, d, J = 11.6 Hz, H-2),
6.25 (1H, d, J= 2.0 Hz, H-6), 6.36 (1H, d, J = 2.0 Hz,
H-8), 7.31 (1H, s, H-5"), 7.40 (1H, m, H-6"), 7.55 (1H,
d, J = 8.0 Hz, H-2"), 12.51 (1H, s, 5-OH); "*C-NMR
(100 MHz, CsDsN) 6: 55.8 (7-OCHs), 55.8 (4'-OCHj),
73.3 (C-3), 84.9 (C-2), 94.5 (C-8), 95.6 (C-6), 102.5
(C-10), 112.4 (C-2"), 116.3 (C-5"), 122.1 (C-6"), 129.0
(C-1"), 148.7 (C-3"), 149.0 (C-4"), 163.5 (C-9), 164.5
(C-5), 168.4 (C-7), 199.3 (C-4). LA_ 35 15 SCHik ki
FA U0 s B3 3, 5, 3-SR4, 7-
TR A

WY 4: L RG & CRI-FED, EI-MS
miz: 110 [M]", 5 FR N CeHeO,. 'H-NMR (500
MHz, CDCLy) J: 6.82 (2H, dd, J=9.7, 3.5 Hz, H-3, 6),
6.76 (2H, dd, J=9.7, 3.6 Hz, H-4, 5); "*C-NMR (125
MHz, CDCl;) 8: 115.2 (C-2, 5), 120.6 (C-3, 4), 144.1
(C-1, 6). LA_EXuds 55 cikapaE i A s, dke
B 4 248 2K

&Y 5. ARG (LB, HIR-Bk
SIS B, B0 AT 8 Sk S B I R 2R A
MR R R, RIAMRE . ZrOClL )k
SRR, IIANMIAGIR G TC I AR, SRS
3-OH. 2 PEECE N 2R, s FhE4s—
Iy 23k, EI-MS m/z: 319 [M+H]', 318 [M]", 166
[Bi], 153 [A;+H]", 152, 124, 454 BC-NMR %4z,
AR TR 318, 2 TR CieH O AN
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WA 10. "H-NMR (500 MHz, CD;0D) : 5.92
(1H, d, J=2.1 Hz), 5.88 (1H, d, J=2.1 Hz), &~ A
BH 5, 7-—HUR; 454 EI-MS FURE 31 153 [A+
H]', w40 A 34 5-OH. 7-OH BUfC; 7.11 (1H, d,
J =19 Hz), 6.97 (1H, dd, J = 8.0, 1.9 Hz), 6.83 (1H,
d, J=8.0 Hz), 4 B M3 ANTFEMET, 4t 3.88
(3H, s, -OCH3) 1 MS KRS 25 F 166 ([B,]), 44T
Al%0 B AN 3'-OCH;3, 4'-OH HUfG; 4.98 (1H, d,
J=11.6 Hz), 4.62 (1H, d, J=11.6 Hz) 7} %Ik 2 A 1
3 fii4.. C-NMR (100 MHz, CD;0OD) §: fit7x 16 4~
WfsS, o 6198.4, 56.3 433l by W B3 A AN F 4R
FEBRA5 5. 0 85.1 Al 73.5 J& A B2 2 F1 3 Ak
RIS S, oz B Y — Ak, Bl RS
W5 3-0-PIL A Zoet A —sY, %e
B S R 3-0-FEAHENA 3 . AR A Wk 1.

#1 &% 5H "H-NMR (400 MHz, CD;0D) F1
BC-NMR (100 MHz, CD;0D) #{iE
Table 1 'H-NMR (400 MHz, CD;0D) and *C-NMR (100
MHz, CD;0D) data of compound 5

30A Jdc Su
3'-OCH, 56.3 3.88 (3H, s)
2 85.1 4.98 (1H, d, J=11.6 Hz)
3 73.5 4.62 (1H, d, J=11.6 Hz)
4 198.4
5 165.2
6 97.2 5.88 (1H, d, J=2.1 Hz)
7 168.6
8 96.2 5.92 (1H, d,J=2.1 Hz)
9 164.4
10 101.8
& 129.7
2/ 112.3 6.95 (1H, d, J=2.1 Hz)
3/ 1483
4 148.8
5 115.9 6.85 (1H, d, J = 8.6 Hz)
6’ 122.1 6.97 (1H, dd, J = 8.0, 1.9 Hz)

e 6: stasHRG dn (HED, EI-MS m/z:
302 (FFICHI M), 285,274, 273,229, 153 [B,]", 128,
69, 43 1 C1sH1007. "H-NMR (500 MHz, DMSO-d;)
5:6.16 (1H, s, H-6), 6.38 (1H, s, H-8), 6.86 (1H, d, J =
8.5 Hz, H-5), 7.52 (1H, d, J = 8.5 Hz, H-6"), 7.65 (1H,
s, H-2), 9.39 (1H, brs, -OH), 12.48 (1H, s, 5-OH). Lk
R S ok A D, i E A 6 N

a7 BEEHIRGS S (FFRD, EI-MS m/z:
316 [M]", 288, 273, 167 [A,+H]", 150 [B,]", 137, %

T CigH;207. 'H-NMR (500 MHz, DMSO-dq) 6
3.84 (3H, s, 7-OCH3), 6.33 (1H, d, J = 2.0 Hz, 6-H),
6.68 (1H, d, J= 2.0 Hz, H-8), 6.89 (1H, d, J= 8.5 Hz,
H-5), 7.57 (1H, dd, J = 8.5, 2.0 Hz, H-6"), 7.71 (1H, d,
J = 1.6 Hz, H-2), 9.48 (2H, s, 2X-OH), 12.47 (1H, s,
5-OH); “C-NMR (125 MHz, DMSO-dg) &: 55.9
(7-OCHs), 147.2 (C-2), 136.0 (C-3), 175.9 (C-4), 160.3
(C-5), 97.4 (C-6), 164.8 (C-7), 91.8 (C-8), 156.0 (C-9),
103.9 (C-10), 121.8 (C-1), 1152 (C-2'), 145.0 (C-3"),
147.8 (C-4"), 115.5 (C-5"), 120.0 (C-6)o LA E%di 5
BRRIE A S, MO T MR,

twaEY) 8: HEMAKR(FEE), EI-MS m/z: 574
[M]", 429, 395, 355, 281, 221, 147, 43 13, C35Hss0.
'H-NMR (500 MHz, CsDsN) d: 0.57 (3H, s, H-18),
0.71 (3H, s, H-19), 0.84 (3H, m, H-29), 0.87 (3H, d,
J=6.6 Hz, H-26), 0.89 (3H, d, J = 6.6 Hz, H-27), 1.05
(3H, J= 6.6 Hz, H-21), 5.18 (1H, dd, J = 15.6, 8.9 Hz,
H-22), 5.08 (1H, dd, J=15.6, 8.9 Hz, H-23), 5.04 (1H,
m, H-7). C-NMR (125 MHz, CsDsN) &: 37.4 (C-1),
30.0 (C-2), 78.7 (C-3), 34.6 (C-4), 40.2 (C-5), 30.0
(C-6), 117.9 (C-7), 139.6 (C-8), 49.6 (C-9), 34.6
(C-10), 21.1 (C-11), 39.7 (C-12), 43.5 (C-13), 55.2
(C-14), 23.3 (C-15), 28.7 (C-16), 55.3 (C-17), 12.0
(C-18), 12.3 (C-19), 40.2 (C-20), 21.1 (C-21), 138.6
(C-22), 129.7 (C-23), 51.4 (C-24), 32.1 (C-25), 21.8
(C-26), 19.2 (C-27), 25.7 (C-28), 12.3 (C-29), 102.3
(C-1'), 75.4 (C-2)), 78.4' (C-3"), 77.2 (C-4"), 71.9 (C-5),
62.9 (C-6")0 LA EHdR 5 SekiiEsA 5, %
TEWAY) 8 J o= 3 S 1E-3-O-B-D- ML Wi 7 26 1 o

WEW 9. JLthitiRgs s (KRR 418D, EI-MS
m/z: 155 [M+H]', 154 [M]", 137 [M—OH]", 109 [M—
COOH]", 7+ ¥R N CHeO4. 'H-NMR (500 MHz,
CD;0D) d: 6.79 (1H, d, J = 8.1 Hz, H-5), 7.40 (2H,
dd, J = 8.4, 2.0 Hz, H-2, 6); “C-NMR (100 MHz,
CD;0D) 6: 123.7 (C-1), 117.6 (C-2), 145.9 (C-3),
151.3 (C-4), 115.6 (C-5), 123.4 (C-6), 170.5 (C-7). LA
Xl ek A Y, s A 9k
3, 4- IR H .

&M 10: SEEHIRG S (FRED, -84
Molish W) S FHYE, &R A mEHRILED. &
P2 7K fiff FH AR £ T L 2 A A 25 0 R B 20 . ZrOCL,
RV RSET, IMANMIREIR oA B AR 1, R
AW S 5-OH, G 3-OH. Z M EALEE S v 2
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B, $eoR o> 7 i oA ¥  EI-MS m/z: 316 [
JGIF) M'] (100), 315, 287, 273, 245, 150. %4
PC-NMR i al JAI S 40 7R N 624, 4r 70K
CosH3016, AMHIE A 13. 'H-NMR (500 MHz,
DMSO-dy) d: 6.65 (1H, d, J = 1.6 Hz), 6.34 (1H, d,
J =14 Hz) &5 AN 5, 7-—HUC; 7.56 (1H, s),
7.54 (1H, m), 6.83 (1H, d, J=8.7 Hz) &/~ B¥ N 1,
3,4-=HUR, 454 63.84 (3H, s, -OCH3) FlJii 150
[B,'], W% B ¥f 4 3'-OCH;, 4'-OH Hift. *C-NMR
(125 MHz, DMSO-d;) 0: 28 Milfs 5, 51774
(C=0), 56.0 (-OCHs), 104.9, 101.7 Jy %5 B F1 i 2=
Wi, o 17.6 N AR LIS 5. DL 3L
i 5 SCaRARE A 2T, W e 10 R
A= 2-3-0-B-D- AWt . HARMZW R W3 2.
tEY 11 FERR (FED, EI-MS m/z: 165

%2 1S 10 # '"H-NMR (400 MHz, CD;0D) #A
3C_NMR (100 MHz, CD;0D) #iiZ
Table 2 '"H-NMR (400 MHz, CD;0D) and *C-NMR (100
MHz, CD;0D) data of compound 10

/A éc on
3'-OCH; 56.0 3.84 (3H, s)
2 156.3
3 133.5
4 177.4
5 160.9
6 97.8 6.34 (1H, d, J=1.4 Hz)
7 165.0
8 92.1 6.65 (1H, d, J= 1.6 Hz)
9 156.9
10 104.9
1’ 121.0
2 115.1 7.56 (1H, )
3! 144.7
4’ 148.6
5' 115.1 6.83 (1H, d,J=8.7 Hz)
6’ 121.6 7.54 (1H, m)
1" 101.1 5.10 (1H, br)
2" 74.0
3" 76.4
4" 70.0
5" 76.4
6" 67.0
1" 100.7 5.35(1H,d,J=6.9 Hz)
2 70.3
3m 70.5
4" 71.8
5" 68.1
6" 17.6 0.96 (3H, d,J=6.1 Hz)

[M+H], 163 [M—H]", 7> T3 CeH;205. 'H-NMR
(500 MHz, CD;0D) 8: 1.23 (3H, d, J = 6.2 Hz, -CH3),
5.00 (1H, d, J = 5.5 Hz, H-1), 3.77 (1H, m, H-2), 3.70
(1H, dd, J = 5.4, 5.6 Hz, H-3), 3.30 (1H, m, H-4), 3.81
(1H, m, H-5); "C-NMR (125 MHz, CD;0D) 6: 96.8
(C-1), 73.0 (C-2), 72.0 (C-3), 74.2 (C-4), 69.2 (C-5), 18.1
(C-6)0 LA_EHdf 55 et St iaA 8", d e
& 11 K 2R

tE12: LR 5 (FEE, mp 135~
140 C, SN XTI SLEE, 78 3 PO
FIRGeH REEMIE], 55X RS TR S A N R,
WEREW 12 N .

AW 13: CEEHBAK, EI-MS m/z: 355 M+
H]", 353 [M—H]", 4> 13X C14Hz6010. 'H-NMR (500
MHz, CD;0D) §: 1.23 (3H, t, J = 7.2 Hz, -CH;), 1.25
(3H, d, J = 6.2 Hz, Rha-CH3), 3.94~3.16 (14H, m),
426 (1H, d, J=7.8 Hz, H-1), 4.75 (1H, d, J= 1.2 Hz,
H-1"); "C-NMR (125 MHz, CD;0D) ¢: 104.9 (C-1),
74.9 (C-2), 77.9 (C-3), 71.5 (C-4), 76.7 (C-5), 68.1
(C-6), 102.2 (C-1"), 72.0 (C-2'), 72.3 (C-3"), 73.9
(C-4), 69.7 (C-5"), 17.9 (C-6"), 15.5 (C-2"), 66.2
(C-1")o LA %ds 5 Scikp g 3 A — 801, ke
B3 Ky B- LRI ZEFRET

EW 14: EENAR (FED, HRIR-B8 &V
FELA, Molish W BERLLMIR, 56 I
LR, % REEAEOAT 8, WS EEw
14 47T

AW 15: WEER AR (FEL), EI-MS m/z: 330
[M—Glu—Rha]", 315, 301, 287, 251, 175, 155, &1
1 CaoH34016. 'H-NMR (500 MHz, DMSO-dg) J: 6.68
(1H, s, H-8), 6.36 (1H, d, J = 1.4 Hz, H-6), 7.73 (1H,
d, J = 8.5 Hz, H-6), 7.52 (1H, s, H-2'), 7.04 (1H, d,
J=8.6 Hz, H-5"), 12.51 (1H, s, 5-OH), 3.85 (6H, s, 4',
7'-OCHs), 5.30 (1H, d, J = 3.0 Hz, H-1"), 4.40 (1H, m,
1), 5.13 (2H, m), 3.06~3.39 (11H, m, sugar-H), 0.96
(3H, d, J = 6.1 Hz, Rha-CH3); "“C-NMR (125 MHz,
DMSO-ds) 6: 55.6 (4-OCHj), 56.0 (7'-OCH3), 156.6
(C-2), 133.8 (C-3), 177.5 (C-4), 160.8 (C-5), 97.9
(C-6), 165.1 (C-7), 92.2 (C-8), 156.3 (C-9), 104.9
(C-10), 121.4 (C-1"), 115.7 (C-2"), 145.8 (C-3"), 148.8
(C-4"), 111.3 (C-5"), 122.4 (C-6'), 101.1 (C-1"), 74.0
(C-2"), 76.3 (C-3"), 70.3 (C-4"), 75.8 (C-5"), 66.8
(C-6"), 101.1 (C-1"), 70.5 (C-2""), 69.8 (C-3"), 71.7
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(C-4"), 68.1 (C-5"), 17.6 (C-6""). VL EHdE 5 kR
IR, M A 15 TR .

A 16: KK CHEED, mp 197~198 C,
Liebermann-Burchard S W BHM:, Z8ER/KfEt 5 48 (8
TR A AR, 5 A Rby oS LR
ik, = R HARETH 3, MEEtEY
16 J NZ 1T Rby.

AW 17: ALK R (LED, mp 290~292 C,
Liebermann-Burchard W [HE, 28R /KA#E G H PC
R S A AIARE, 5 RS D R
T REEL B AT M EY 17 4 B-
E I

S 3k
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