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ANZ R HINBHE Y NS (Panax ginseng C. A. Mey. ) RIS, WFIEZERUEH, NS R (Ginsen-
osides) I FEIEM 2 — ', HAMR ., BEd, Puig Y | safty Y a4 o0z g e
FVEM. ARSONHEEASH 53 T 1 ASEMeEY, ARIEEAPE B A 27 vk 1 5 SOk i AH
KACA Y HEIEEAT L, S A5 M) T B — £ A2 B 17 -R4 ( Malonyl-notoginsenoside-R4 , 1).

1 SEIEEH

1.1 KA G E LR HIRFL R4, D-101 RIS 2 s T K7 5, Amberlite IR-120 21
AR R FR I E . ASH RO KRS 2R A B4 ) 1 B S E N Panax ginseng C. A. Mey. [1)
M, REMRETA B 6 AFARSE M.

Thermo Nicolet Nexus 470 FTIR £ZL/MEGEAY ; Pekin-Elmer 243 BUEEAY; EX18-005 AV400 Y%

PRIETEAL (D,0 FEF], TMS KN 5); EP4-005 LCQLC/MS i %1% ; lonspec 7.0T actively-shelded
FT-ICR 543 #E i Y.
1.2 ZRafB S kg Fritf ASH 50 LARFUNECH 80% iYW /KA MAE 1R TS Wk, $RBURTE
40 CFWEWZE 2T, FKEm, L D-101 BHIgH:, 20514 40 L H,0 AT 500 60% 1) MeOH 7K
TIRVERL, B 60% MeOH K IF LIS/ 1E 40 °C FIRERA 2 THAS B ET (150 g). MASRE
T2 IE AR AR A (433 43 55, i CHCL,-MeOH-H, O (AL EL 65:35: 10, F2) WM, 153 M4 4l
I3 1 B2 ARG AR 23 5, MK CHCL,-MeOH-H, O (fARFHEL 6:4: 1) Fl n-BuOH-EtOAc-MeOH-
H,O(/RFREE 4:2:1: 1) Ve, T Amberlite IR-120 B 73S Hmt IEHE 44k, 1534654 1(30 mg).

&1 HAGHKR; IR(KBr), »,,/ em™: 3421 (OH), 1724(C=0), 1603(C = C), 1383
(—CH,), 1078(0-glycosyl) ; [ ] +21.4°(MeOH; ¢ 0.07); 'H NMR(400 MHz, D,0), 8: 0.77(3H,
s, H;-30), 0.86(3H, s, H,-19), 0.86(3H, s, H,-29), 0.95(3H, s, H,-18), 1.02(3H, s, H,-28),
1.33(3H, s, H,-21), 1.60(3H, s, H,-27), 1.68(3H, s, H,-26), 5. 11 (1H, t-like, H24) , 3. 42(2H,
s, —0,CCH,CO,H) , 4.40(1H, d, J=7.5 Hz, Cy-gle-H-1") , 4.37(1H, d, J=7.4 Hz, Cyy-gle-H-1") ,
4.37(1H, d, J=7.4 Hz, Cy-xyl-H-1), 4.35(1H, d, J=7.6 Hz, C;-gle-H-1"), 4.35(1H, d, J=7.6
Hz, C,-gle-H-1"), 3.90(1H, dd, J=11.6, 7.3 Hz, C,-gle-H,6"), 3.25(1H, dd, J=11.6, 7.3 Hz,
C4-gle-H,-6") ; “C NMR(100 MHz, D,0), 8: 38.9(C-1), 27.5(C-2), 90.1(C-3), 39.5(C4), 55.6
(C-5),18.1(C6),35.0(C-7), 39.5(C-8), 50.6(C9), 36.1(C-10), 30.6(C-11), 70.0(C-12),
49.1(C-13), 50.8(C-14), 30.2(C-15), 27.2(C-16), 50.8(C-17), 15.4(C-18), 15.4(C-19), 83.8
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(C-20), 22.4(C-21), 36.1(C-22), 23.5(C-23), 124.1(C-24), 131.6(C-25), 25.2(C-26), 17.8
(C-27), 28.9(C-28), 16.3(C-29), 17.2(C-30) ; 3-O-sugar: 102.6(C-1'), 83.8(C-2"), 76.6(C-3"),
72.5(C4"), 77.9(C5"), 62.0(C6"), 103.2(C-1"), 76.1(C2"), 78.1(C-3"), 72.6(C4"), 75.2
(C-5"), 64.8(C-6") ; 20-O-sugar: 95.7(C-1"), 75.2(C-=2"), 78.1(C-3"), 72.9(C4"), 76.1(C-5"),
68.4(C6"), 103.2(C-1"), 74.1(C-2"), 76.6(C-3"), 71.3(C4"), 76.1(C-5"), 68.5(C6"); 103.2
(C-1"), 74.4(C2"), 76.6 (C3"), 70.0(C4"), 68.5(C-5"); malonyl: 170.2 (—COO0—), 172.8
(—COOH) , 41.0 (—CH,—) ; ESI-TOF-MS, m/z: 1325[M - H]~, 1281[M - CO,]~, 1107 [ M -
COCH,COOH - xyl]~, 945[ M — COCH,COOH - glc —xyl] =, 783[ M = COCH,COOH - xyl - 2glc —H] ™,
621[ M - COCH,COOH - 3glc — xyl —H] ~, 459 M — COCH,COOH - 4glc — xyl - H] ~ ; HR-SI-MS, m/z:
1325.6337[M - H] ~ (31518 C,H,,, 0, [ M -H] ~, 1325.6383).

A1 BTRK AR . 4% 10 mg LAY 1 VEHAE 10 mL B EEH, A 3 mL ARF40 500 9% 11 HCI,
K EEFAKMES b e, BRVIREWREHZZER, WETEEET, BIREEMAE 1 mL F .
HFEAS TR IR AL 2B TLC (%[ V(EWOAC) : V(CHg) =1: 1] 5087, B AT TN RAS
Mt o) B SR Rl 2 40435 5007, T n-BuOH-EtOH-H, O-conc. NH, OH (/A F1 1t 45:5:49: 1) FAF/EIF,
FREABIE PR W, K DA D-ACKE.

2 #RE5iTR

2.1 fadr1 Bk A IR, NMR 4% LA 1 KSR R &M ,; T TLC i B BIFS Liebermann-
Burchard 1 Molish 071 52 B S N 3 78 H: IR SGii BRI I (3420 11077 em ™) FIFRILIK
el (1724 em '), XEEEFEERILEY 1 =2 R0EY, 2 Ta b A R,

Kb &9 1 59 NMR 2035 5 MA SR B8 2 A 2 220 A W O BOE HE LS, T H R IR
NS TR RIRUERE R PIERE I ST ICHY Cy LA % C, RIEMAF. 7EALAW 1 1Y NMR 35 i
PRFAEPER 8 ANHIEEAI 1 MRS S, LS 1 2 AP 2 kbR A B B AF T a0 FIfE
JE SIS X RS IEEE T, IEE A 1 FIRE S ECR 9% Atk R HY Vs TR0 K A T R s DT IR
NS ZEER DB | D-ABE.

B9 1 5 =-£ AS 11 (Notoginsenoside ) -R4 (2) IR i, tbaW1 BT £ H—4HN =
RS S5(6, 3. 42(2H, s); 8, 170.2, 41.0 A1 172.8 s ¥ 4h, JLF 544 2 B —sk. B H
NMR i 3 4% & HMQC F1 HMBC 3 $2 43t 19 {5 Ou0—CH: 0., o—cH.
£, BT S R I BT T 60 15 HO%M%O
5, BN SR T8 BA R K mes 1O HO HO ~ H
B, RIS T SRS DL BB A

K ba M1 19 °C NMR 3 51649 2
MEEE AT R L B, 50T C,—OH Ay
SRS A OBERE R U A A SR LY C o {5 TR H'{“H HC/’%\X
SR T As 2.2 Hfn, WoRmomily ‘\Sga%u
Co—OH MUBkMELE 4. B HMBC 52 % (W HOy~ O
Scheme 1) % P4 3 51570 C,—OH 254 HMBC: H—-C
AT R S 7] A5 B 19 C,,—OH. B /K 4 & B R, Scheme 1  Structure of malonyl-notoginesnoside-R,

2.2 AW RS LAWY 1B HR-SI-MS 25 /> T8 T0% m/z 1325.6337[M -H] ~, /3T
YN CuH,, 05 TEALAY 1 1Y ESI-MS 15 Fils v, A77EHES T B FIE FIRE A 06 m/z 1325[ M -
H]~, 1281[M - €CO,] ", 1239 [ M - COCH,COOH] ", 1107 [ M - COCH,COOH - xyl]~, 945[ M -
COCH,COOH - gle —xyl] ~, 783[ M — COCH,COOH - xyl —2gle —H] ~, 621[ M - COCH,COOH - 3glc —
xyl —=H] = F1459[ M - COCH,COOH —4glc —xyl —H] ™, X#—HEE T Scheme 1 H 145y, FHH ESI-
MS S AE A R MR R AR RS E YA B BSOS, MBS RAR 4R it T —Fh i | Dokl | R4
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R B3R 2 A7, 0 AL B W 1 BRSSO 3-0-[ 6-0-TN — 8t £E-8-D-Mk i 4 25 B 2k (1 52)-
B-D-NHL T B AL | -20-0-[ B-D-ML I ANE K (1—6) -B-D-Nk e 7 %5 4% K& (1—6 ) -B-D-tk I 7 2 W 5k ] -
20( S) -JR A2 5 { 3-0-[ 6-0-malonyl-8-D-glucopyranosyl ( 1—2 ) -8-D-glucopyranosyl ] -20-0-[ 8-D-xylopyr-
anosyl (1—6) -B-D-glucopyranosyl (1—6 ) -B-D-glucopyranosyl ] -20 ( S ) -protopanaxadiol | . &%) 1 J&—>
L EY, 4 M i =& NS BT -R4 ( Malonyl-notoginsenoside-R4 ) .
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Isolation and Structure Characterization of Malonyl-notoginsenoside-R4
from the Root of Panax ginseng

SUN Guang-Zhi', |LI Xiang-Gao ’ , LIU Zhi', WANG Ji-Yan’, ZHENG Yi-Nan’, YANG Xiu-Wei*"
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Jilin Agricultural University, Changchun 130118, China;
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Abstract A new malonylated dammarane-type triterpene oligoglycoside, named malonyl-notoginsenoside-R4
(1), was isolated from the fresh root of Panax ginseng C. A. Mey. The structure of malonyl-notoginsenoside-
R4 was determined as 3-0-[ 6-0-malonyl-B-D-glucopyranosyl (1—2 ) -8-D-glucopyranosyl | -20-0- [ 8-D-xylopy-
ranosyl (1 — 6 ) 8-D-glucopyranosyl ( 1 — 6 ) -B-D-glucopyranosyl ] -20 ( S) protopanaxadiol on the basis of
physicochemical properties and spectral analysis.
Keywords Panax ginseng; Fresh ginseng radix; Triterpenoid; Malonyl-notoginsenoside-R4
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