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% E:BH BTHEEH Smilaxchina WALFER S, BE  FRFBEE Sephadex LH-20,0DS 4 &1 K 2 il £& ¥ A
BIEEERFBEHEENLERS BEASUNHEAERREIERELELEYNER. SR AEZEHIHE
AU ANMEEY HPAWMERLS 7 ZELER-S-OFDHHRE (D HLF(D . . FRARETUD . REM K
E-3-OMEEH (V) .3,5,7,3 S - HABEHREMM(V EFHAFOVDARMEE I OBHH/T),; %2
ERALESW 44, AESEEN) ., BEE A (scirpusin A, X)), HESBEX)OM 2,4,3,5-WBREEND. &t
HEPN~KHIANERAZHEYHFEER AKX PBGEREN T RIRE.
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Flavonoids and stilbenes from Smilax china

SHAO Bo', GUO Hong-zhu?, GUO De-an'
(1. School of Pharmaceutical Sciences, Peking University, Beijing 100083, China;

2. Beijing Institute for Drug Control, Beijing 100035, China)

Abstract: Objective

To study the chemical constituents of Smilax china. Methods

The compounds

were isolated by silica gel, Sephadex LH-20, ODS chromatography, and semi-preparative HPLC. Their

structures were elucidated on the basis of MS and NMR spectroscopic analyses. Results

Seven flavonoids

and four stilbenes were isolated and identified as dihydrokaempferol-5-O-8-D-glucoside ( ] ), engeletin

(1), isoengeletin (II), dihydroquercetin-3-O-glycoside (IV), 3, 5, 7, 3', 5'-pentahydroxy-flavanonol
(V), astilbin (V1), quercetin-3'-O-glycoside (V[), piceid (W), scirpusin A (IX), resveratrol ( X), and

oxyresveratrol (X]). Conclusion
which the ®C-NMR data of compound [X is reported firstly.
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Compounds [V—IX are isolated from this plant for the first time, among
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3L Smilax china L. REAAGHRLERHEY,
ZRHEY £ttt FAH 300 F LT TRAFHK , t W
TR AN 3E B 1R R #b X, D B Fp 267 T b p g
ByREA 60 ffl—&Af, KE4M TRILLM
HHRXNY, ARGEEHREN BLELAHE A
RGPS PR SER. WKERSRSHAMAY
Bt L T RIS 5 & R R B, IR & e &
R ATFRR K& RS,
BWHEMAR YRR, IF 0 H R E R IF KR A
ROUKEEHENEHT THRERSBFR. AT
BRE TR ABERET 17 ML, L ik
BEREENELSS . ALRBEFHTELEER
A 1L MRS, P EBE RS 740 &L
WA 44
1 UBRE5HH

X—5 B 5 300 A 58 {Y s Perkin-Elmer 241 #Y
BEXAN; ZL b Y6 1% B Avatar 360 B 2T A1 ) 3% X )
€ ,KBr EFK; it Themo Finnigin LCQ advan-
tage 3% X W € 5 B WE 3t IR 3% A Joel-300 £ A
Bruker DRX—500 &l 3% i {X ] i€ ; Spectra Series
HPLC # 2 4l & =5 % W M & 4 (Thermo Quest)
(P100 & ,UV100 & 2%) .

WRE BB G.GFys M AE 635 5 B (100 ~ 200
H,200~300 BN R EF BB EAT =6
P B HRE B (ODS,80~100 pm) & Sephadex LH-20
(25~100 pm) >} Pharmacia 24 7 /= &, Lk 223K
R %, FRARBROBETFR.CH.AHE.BERL
fis B0 & Pt AMmE . ETESESFIERALT
I 2 ig - aal RN 22 ) S | A A G R R R
W ZHEHR Merck 2RI s i K A AR PO K
EHBLK. BEAM BT REAFREDEY
BARFRZERERHAREE, EGRALER T ZM
HE.

2 REEHSHE

BEEHGHM 9 ke, BMBE A HIA 95%.50% L
BARERLEBUR A BERS, R W8T
1 000 mL 7K # AR K FI A Ak W BE PR OB L IE T B AK
B, /B R ZER R B 120 g, IE T BEZ LY 500 g.
WMERZE.ETEXRY,. 2 R E LA,
Dyoy A FL W% B 4% S . Sephadex LH-20,0DS # & 3%
BEHSBRHEe RSN, oBaeBakaey 1
(10 mg) . I (15 mg) . M (8 mg) .V (70 mg), V (10

mg)., VI (13 mg), VI (80 mg) F1 VI (34 mg). X (9
mg). X (320 mg). X[ (142 mg).
3 GHMER

& 1 REE &, mp 253.9~255.7 C,
ESI-MS m/2:449. 1IM—H]" , 4 4" C-NMRj& 7]
MESTFRNC,yHyi O . H-NMR (300 MHz, DM-
SO-ds) &: 4.95 (1H, d, J= 11.1 Hz, H-2), 4. 30
(1H, d, J= 11.7 Hz, H-3), 5.96 (1H, d, J=
1.8 Hz,H-6),6.32(1H,d,J=1. 8 Hz, H-8),7. 30
(2H, d, J= 8.4 Hz, H-2',6"), 6.78 (2H, d, J=
8.4 Hz,H-3',5"),4.75(1H, d, J=6.9 Hz, H-1",
RN B, “C-NMR(75 MHz, DMSO-d;)
8:190. 9(C-4),166.7(C-7),163. 6 (C-5),160. 3(C-
9),157.7 (C-4"),129.4 (C-2', 6'), 127.8 (C-1"),
114.9(C-3',5"),102. 6 (C-1"),102. 3(C-10), 98.7
(C-6),97.5(C-8),82. 2(C-2),77. 4(C-5"),76. 0(C-
3"),73.4(C-2"),72.5(C-3),69.5(C-4"), 60. 6 (C-
6", LAEBISHEE S a5 A I R )-5-
O-8-D-#j % #% # (dihydrokaempferol-5-O-8-D-glu-
coside) — (.

eI . RECKEK, ESI-MS m/2:433.2
[M—H] , 8 "CNMRETMRAHE > FX R
C, H;z, 050 . H-NMR (300 MHz, DMSO-d;) §: 5. 87
(1H,d,J=1.8 Hz,H-6),5.90(1H,d,J=2.1 Hz,
H-8),7.32(2H,d,J=8. 4 Hz,H-2',6'),6. 78(2H,
d,J=8.4 Hz,H-3',5"),5.28(1H,d, J=10.5 Hz,
H-2),4.74(1H,d, J=10.5 Hz, H-3), 4. 49 (1H,
brs, H-1"), 1.03 (3H, d, J= 6.0 Hz, H-6"),
#C-NMR (75 MHz, DMSO-d; ) §: 194.8 (C-4),
167.0(C-7),163.4(C-5),162. 2 (C-9), 157. 8 (C-
4'y,129.1(C-2',6'),126.5(C-1"),115. 1(C-3',5"),
100. 3¢C-1"),98.5(C-10),96.1(C-6),95.1(C-8),
81.5(C-2),75.9(C-3),71. 6 (C-4"), 70. 2 (C-3"),
70. 1(C-2"),69. 0(C-5"),17. 7(C-6"), DL I i %K
5 3wk %t BBE) , 5 8 A0 ¥ (engeletin) — 3,

eyl hEEHBE., ESI-MS m/z;433.2
(M—H] , &4 CNMRIEmMAH D> FRXN
Ca H22 Oy, 'H-NMR (500 MHz, DMSO-d; ) $8: 5. 93
(1H,d,J=2.0 Hz,H-6),5.96(1H,d,J=1.5 Hz,
H-8),7.26(2H,d,J=8.5 Hz,H-2',6'),6. 76 (2H,
d,J=28.0 Hz, H-3',5),5.62(1H,d, J=2.0 Hz,
H-2),4.17 (1H, d, J= 2.5 Hz, H-3), 4. 75 (1H,
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brs, H-1"), 0.80 (1H, d, J= 6.0 Hz, H-6"),
BC-NMR (125 MHz, DMSO-d,) 8: 192. 8 (C-4 7,
167.1(C-7),164.0(C-4"),162. 6 (C-9),157. 2(C-
5),127.8(C-2',6'),125.8(C-1"),114. 8(C-3',5"),
100. 1(C-10),98. 5(C-1"),96.2(C-6),95. 2(C-8),
80.0(C-2), 73.1(C-3), 71. 1 (C-4"), 70. 2(C-3"),
70.1(C-2",68.9(C-5"),17. 6 (C-6"), DL k%
% 5 ek 3t BB, 5 R B AT H (isoengeletin) — 3,

e N KEBRHBK. ESI-MS m/z:465. 1
(MI]", &5 "CNMR E R H 4 FRH
Cy Hy, 012 . ' H-NMR (300 MHz, DMSO-d; )8 5. 00
(1H, d, J= 11.4 Hz, H-2), 4.56 (1H, d, J=
11. 4 Hz, H-3), 5.83 (1H, d, J= 2.1 Hz, H-6),
5.88(1H,d, J=2.1 Hz, H-8),7.24 (1H, d, J=
1.8 Hz, H-2"), 6.83 (1H, d, J= 7.8 Hz, H-5"),
7.01(1H,dd,J=8.4,1.8 Hz,H-6"),4.69(1H,d,
J=7.2 Hz, H-1") ,®C-NMR (75 MHz, DMSO-d;)
8:197.6(C-4),167.5(C-7),163. 3(C-5),162. 5(C-
9),147.2(C-4"),144.9(C-3"),128.2(C-1"),122.9
(C-6"),116.6(C-2"),115.5(C-5"), 102. 1 (C-1"),
100. 2(C-10),96.2(C-6),95.2(C-8), 82. 9(C-2),
77.2(C-3"), 76.0(C-5"), 73.3(C-2"), 71. 3(C-3),
69. 7(C-4"), 60. 6 (C-6") . LA | Ik i %38 5 SOk x¢
U, 53 E 8 B K-3-0-% 25 B 1 (dihydroquerce-
tin-3-O-glycoside) — 3,

eV %REBK K. ESI-MS m/z:303.3
[M—H] . &4 "°CNMRETHHFTFRHY
Ci; H1, 0, ,'H-NMR (300 MHz, DMSO-d; ) 8: 4. 96
(1H, d, J= 11.1 Hz, H-2), 4.48 (1H, d, J=
11.1 Hz,H-3),5. 84(1H, brs, H-6),5. 88(1H, brs,
H-8),6.73(2H,s, H-2',6'),6.86 (1H, s, H-4"),
BC-NMR (75 MHz, DMSO-d; ) §: 197.7 (C4),
167.1(C-7), 163. 4 (C-5),162.6 (C-9), 145. 8 (C-
3),145.0(C-5',128. 0(C-1"),119. 4(C-4"),115. 4
(C-2"),115.1(C-6"), 100. 4 (C-10), 96.1 (C-6),
95.1(C-8),83.1(C-2),71.6(C-3), L I B ig
x|, 5 3,5,7,3,5 - AR E A EHE
(3,5,7,3",5'-pentahydroxyflavanonol) — 3 .

e V.- HBXEE M K. ESIMS m/z.
449.1[M—H] ", "H-NMR (300 MHz, DMSO-d;)
8:5.22(1H,d,J=10.1 Hz, H-2),4.60(1H,d, J =
10. 1 Hz, H-3), 5.90 (1H, d, J= 2.0 Hz, H-6),
5.87(1H,d, J=2.0 Hz, H-8),6.90 (1H, d, J=
8.4 Hz, H-2"), 6.72 (1H, d, J= 8.4 Hz, H-5"),

6.78(1H,d, J=8.4 Hz, H-6'),4.03(1H, brs, H-
1. SXMBERA—-K ZUEYSEFOH
Xt B 3t HPLC, $8AM i AR AE K = fH, B 5% %
BEMNEL—B, 5&FEFRA G #H, HPLCH
7 E R — e, H i e wd T AR BRI K, BT
EZALE Y A EF A (astilbin) ,
wEYV - & E R K, mp 202~204 °C,ESI-
MS m/z:465. 1[M+H]*, %4 *C-NMRiZ 7] 41
H4a F R K CuHyuO,., "H-NMR (300 MHz,
CD,;0D)§:6.15(1H, brs, H-6), 6. 41 (1H, brs, H-
8),8.12(1H,d, J=2.1 Hz, H-2"), 6. 94 (1H, d,
J=8.7 Hz,H-5"),7.85(1H,dd, J=8.7,2.1 Hz,
H-6'),4.80 (H-1", # £E /K i $), “C-NMR (75
MHz,CD;0D) §:177.3(C-4), 166.0(C-7), 162. 4
(C-5),158.2 (C-9), 150.4 (C-4"), 147.2 (C-2),
146.7(C-3"),137.5(C-3),124.9(C-1"), 124. 3(C-
6'),117.9(C-5"),117. 1(C-2"),104. 3(C-1"),104. 3
(C-10),99.4(C-6), 94.6 (C-8),78.3(C-5"),77.5
(C-3"),74.8(C-2"),71. 2(C-4"),62. 4(C-6"), L
B giE 5 et B, 5 -3 -O-#aE#H
(quercetin-3'-O-glycoside) — 3,

AW R E AL H, mp 223.1~226.3 C,
ESI-MS m/2:389. 2lM—H]~, %4 3C-NMRij&m[
ME2FARAHICHO. 5 AW X M, &
"H-NMR,®"C-NMRiE W, (2 i —HEHHERE S
S ERESILEFRA®RE., 'H-NMR(500 MHz,
DMSO-d;) 8: 6. 83 (1H, t, J=2.0 Hz, H-2), 6. 47
(1H,t,J=2.0 Hz,H-4),6.67(1H,t,J=2.0 Hz,
H-6), 7.41 (2H, d, J= 8.5 Hz, H-10,14), 6. 84
(2H,d, J= 8.5 Hz, H-11,13),6.90 (1H, d, J=
16. 3 Hz, H-o), 7. 08 (1H, d, J= 16. 3 Hz, H-B),
4.94 (1H, d, J= 7.7 Hz, H-1"), ®*C-NMR (75
MHz,DMSO-d;)8:160. 3(C-3),159. 4(C-5),158. 3
(C-12), 140.9 (C-1), 130. 0 (C-9), 129. 7 (C-B),
128.8(C-10, 14), 126.6 (C-a), 116. 5 (C-11, 13),
108.3(C-6), 106.8(C-2), 104. 0 (C-4), 102. 1 (C-
1'),78.5(C-3"),77.8(C-5"),74.8(C-2"),71. 6 (C-
4'),62.9(C-6"), L EHMEEE S E B, 5
A3 A B (piceid) — 3,

HEY X - REEBMK, ESIMS m/z:469. 3
[M—H] . 4 “CNMRETT@ME S FRAN
CsH,, O, ,'H-NMR (500 MHz, DMSO-d; ) 8: 7. 15
(2H, d, J= 8.5 Hz, H-2,6), 6.68 (2H, d, J=
9.0 Hz,H-3,5),6.25(1H,d, J=2.0 Hz, H-12),
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6.60(1H,d,J=2.0 Hz,H-14),6.06(3H,s, H-2',
4',6'),6.70(1H,d,J=2.0 Hz,H-10"),6. 70(1H,
d, J= 8.0 Hz, H-13"), 6.58 (1H, dd, J= 8.5,
2.0 Hz,H-14'),6.84 (1H, d, J= 16.0 Hz, H-7),
6.59(1H,d, J=16.0 Hz, H-8),5.27(1H,d, J=
5.0 Hz, H-7"), 4.37 (1H, d, J= 5.0 Hz, H-8"),
BC-NMR (75 MHz, DMSO-d, ) §: 160. 8 (C-11),
158.7¢(C-3',5'),158.5(C-13),157. 4(C-4), 146. 3
(C-1),145.3(C-11"),145. 2(C-12"), 134. 8(C-9),
132. 6(C-9'),129. 0(C-a),127. 9(C-1),127. 8(C-2,
6),122.0(C-8),118.5(C-10),116. 8(C-14"),115.5
(C-3,5),115. 4(C-13"),112. 7(C-10"),105. 4(C-2’,
6'),103.1(C-14),101.0(C-4"), 92.5(C-8"), 95. 9
(C-12),55.3(C-a). #R#EH gCOSY, HMQC #i
HMBC ETUBAHEM(E D . HEEZLEY
HBEEZE A(scirpusin A), H'H-NMRE#E 5 C#k
it B — 3 H Y C-NMREGE B K E .

Bl kAMKigEs
Fig. 1 Structure of compound K

e X - REAH &, mp 241.9~246.7 C,
ESI-MS m/z:227. AflM—H]~, &4 C-NMRj ]
MmE 4 F LN CuH,0,, '"H-NMR (500 MHz,
CD,COCD;) §: 6.58 (2H, d, J= 2.1 Hz, H-2,6),
6.31(1H, t, J=2.1 Hz, H-4), 7.43 (2H, d, J=
8.7 Hz, H-10,14), 6.86 (2H, d, J= 8.7 Hz,
H-11,13),6.90(1H,d,J=16.2 Hz,H-7(a)),7. 04
(1H,d, J=16. 2 Hz, H-()) ,®C-NMR (75 MHz,
CD,COCD,)8:159. 4 (C-5,3),157.9(C-12), 140. 7
(C-1),129. 8(C-a),129. 0(C-9),128. 6(C-10,14),

126. 6(C-p),116. 3(C-11,13),105. 6(C-2,6),102. 5
(C4), U EBHEHEES XM B, 5%~
(resveratrol) — (.

e X R EAE F, mp 93.7~96.4 C,

ESI-MS m/z.:243. 2[M—H]~, £&&"*C-NMRiaJ

MES>TFRAHNCLHLO,.,"H-NMR (500 MHz, DM-
SO-ds) 8:6.35(2H, d, J= 2.1 Hz, H-2,6), 6. 07
(1H,d,J=2.1 Hz,H-4),6.32(1H,d,J=2.4 Hz,
H-11),6. 25(1H,dd, /J=8.4,2.1 Hz, H-13),7. 35
(1H, d, J= 8.4 Hz, H-14), 6.77 (1H, d, J=
16.5 Hz, H-0), 7. 15 (1H, d, J=16. 5 Hz, H-8),
BC-NMR (75 MHz, DMSO-d; ) §: 158.5(C-3, 5),
158.2(C-12),156. 1(C-10),140. 0(C-1),127. 2(C-
14),124. 6 (C-a),123.2(C-8), 115. 3(C-9),107. 3
(C-13),104.0(C-2,6),102.6(C-11),101. 4(C-4),
LB P RO S5 SO B, 5 2, 4,3, 5 -0 B
# (oxyresveratrol) — 3,
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