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Chemical Constituents from the Roots of Ardisia crenata var. bicolor

YE Hongbo, ZHOU Yonggiang, LIAO Zhangrong, WEI Xin, YIN Xin, ZHOU Ying " ( Guizhou University of Traditional
Chinese Medicine, Guiyang 550025, China)

ABSTRACT: OBJECTIVE To study the chemical constituents from the roots of Ardisia crenata var. bicolor. METHODS The
70% ethanol extract from A. crenata was isolated and purified by silica, Sephadex LH-20, ODS, and preparative RP-HPLC, then the
structures of obtained compounds were identified by physicochemical properties and spectral data. RESULTS Twelve compounds
were isolated and identified as isolariciresinol-3a-0-8-D-glucopyranoside (1), isolariciresinol-4-0-8-D-glucopyranoside (2) , lyonires-
inol (3), lyoniside (4), isolariciresinol (5), lyoniresinol-3a-0-B-D-glucopyranoside (6), psychotrianoside G (7), pridentigenin E
(8), 3B-0-1{B-D-glucopyranosyl-(1—2 ) -a-L-arabinopyranoside | -cyclamiretin A (9), ardisimamilloside H (10) , 33-0-{ a-L-rham-
nopyranosyl-( 1 — 2 ) 48-D-glucopyranosyl ( 1 — 4 ) -a-L-arabinopyranosl | -3B-hydroxy-13, 28-epoxy-16a-hydroxy-30-al (11), foe-
graecumoside L. (12). CONCLUSION Compounds 1 —6 and 12 are isolated from Ardisia for the first time ,and compounds 1 -9, 12
are isolated from this plant for the first time.

KEY WORDS: Ardisia crenata var. bicolor; lyoniresinol; isolariciresinol; isolation; identification
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Fig. 1 Structures of compounds 1 —12 from the root of A. crenata

1 (SF5H#

A% G A PR A (78 [ Bruker 23 7] ; DRX-500
AVANCE II-600 MHz) ; #% f# 3% #iz 3t 4z A (1%
Bruker /A &) ; AVANCE NEO400 MHz) ; &= 43 9t & i
(5 [ B8 3R KR B 45 28 7] 5 Thermo Fisher QE
Focus spectrometer) ; 28 #h-A] WL 66 i1 (2 E %
FE(R R AR/ 7 Agilent 8453 ) 375 2 Ao 28
( AR B HL R RID-20A) 5 2 il 45 4 ( AR B
7] 310 mm X250 mm,5um) ; C-18 Sz AHAEE R ( H AR
YMC 23] ; ODS-A-HG ) ; A1 )2 H ik i (v [ & v
617380 ~ 100,200 ~300 H ) ; HE M AT R SEH
GE Healthcare Bio-Sciences, Uppsala,
LH-20) o Fr A ialGn) 24 o oAl sl 5 i 40

LIS 2GR T 2019 4F 10 A RETHRMEEL
HIHIX, 28 50 IH R 25 Ko 24 e B BT e B M 8
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var. Bicolor (Walker) C. Y. Wu et C. Chen], Zj#f
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ko e, LU e FE EE (1001 0—0: 100 ) 46 B Uk
JIit, 4% 8 MM (A ~H) ;D(15.39 g) £8 ODS J Ja] 4
g, 7K (1: 9—10: 0) B BE VRN, 1535 9 415
(D1 ~D9) ;D2 &4l 4 HPLC 4lifk, 151k&9 1
(1.3 mg) ;D6 £l £ % HPLC 23, f341L &9 2
(3.0 mg) s HL 150 g LR LTig )2 FE BGHRA , 2 rk i A
ks, LA H - FBE (1002 0—0: 100) #6 BE ik
Jit, 48 7 A3 (EA ~EH) s 44y EB(1.69 g) &
ODS J ] A )2 4T, FEE-/K (1: 9—10: 0) A vk
.45 9 4414 (EB1 ~ EB9); EB3 (113.3 mg) 4
Sephadex LH-20 #F:(fii% 5325 , > 1fil 25 % HPLC &fifk,
G 3(3.6 mg) ALGH5(1.7 mg) ;EBS 22
il %5 % HPLC 43 85, 134654 8(2. 0 mg) ;EB7 &2
il 4 HPLC 43 &5, 134654 7 (5.3 mg) 5 4143 ED
(10.01 g) £ ODS J [l FE (a3 53 85, FHEE-7K (1: 9—
10:0) BREEVENL, 15 6 1~4H 3 (ED1 ~ ED6) ; ED2 3k
FARERCHE (A3 438 2 il 46 0 HPLC 4lifk , 53k &4
4 (2.6 mg) ;41 EF(10. 72 g) 28 ODS FE(A 35735,
HI - 7K (1:9—10:0) BB BEVEIBE , 15 6 243 (EFL ~
EF6) . EF1 R4 % HPLC afifk, 54b54 6
(5.6 mg) ;% s> EF(10.72 g) £ ODS J [ #F: (4,3,
HHBE-7K (1: 9—10: 0) BB EEPEIBE , 15 6 37 (EF1 ~
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EF6) ; EF4 22 i 45 B HPLC 43 85, 9L 59 9
(7.5 mg) ;EF6 22 #4584 HPLC il %, T &)
10(5.2 mg) ; EG(0. 89 g) £ ODS Jx [ml#¥: (1,335, H -
K (1:9—10: 0) BEEE VRIS, 21 i 5 B HPLC 2lifk, 744k
B 11(25. 4 mg) ;EH(6. 19 g) 28 ODS J Jaj (%3,
7K (1: 9—10: 0) B BEMG , 75 3 N2 (EHL ~
EH3) ;37> EH3 2824 £ B HPLC 7385, 1k &)
12(4.8 mg) ,,

3 FEHMEE
& W1 % = O ¥ K, HR-ESI-MS m/z:
545.220 9 [M + Na]* 1541 :545. 199 9, 4350
C,H,,0,,.'H-NMR (400 MHz,C,D,N) §:7.37(1H,
d,J=1.9 Hz,H-2"),7.20(1H,s,H-5") ,7.04 (1H,
dd,J=8.1,1.9 Hz,H-6"),6.89 (1H,s,H-5) ,6. 86
(1H,s,H-8),4.81 (1H,d,J =7.6 Hz, H-Gle-1),
4.66(2H, m,H4 3a),4.52(1H,dd, J =11.8,2.5
Hz,H-Glc-6) ,4.40(1H,dd,J=11.8,5. 1 Hz,H-Glc-
6),4.30(1H,t,J =9.0 Hz,H-Glc-3) ,4.27 (2H, m,
H-2a) ,4.25(1H,t,J =8.7 Hz,H-Glc-5) ,4. 11 (1H,
t,/ =8.2 Hz, H-Gle4) ,3.89 (1H,dq,J =7.9,2.6
Hz,H-Glc-2),3.80(3H,s,H-7-OCH, ) ,3.73(3H, s,
H-3'-0CH,) ,3.68(1H,m,H-3a),3.32(1H,dd, J =
15.8,11.0 Hz, H-1),3.15(1H,dd, J = 15.8,4.7
Hz,H-1),2.48 (1H, m,H-2),2.38 (1H, m, H-3),
"C-NMR (100 MHz,C;D;N) §:33.8(C-1),39. 1(C-
2),45.6(C-3),47.3(C4),118.0(C-5),146.2(C-
6),147.0(C-7),112.7(C-8),128.2(C9),134.3
(C-10),138.0(C-1"),114.6(C2"),148.6(C-3"),
146.5(C4") ,116.7(C-5"),122.7(C-6") ,64.5(C-
2a),69.2 (C3a),56.2 (C-7-OCH, ), 56.0 ( C-3'-
OCH,) ,106. 1 (C-Glc-1),75.6 ( C-Gle-2) ,78.7 ( C-
Gle-3),71.8 (C-Gle4),78.5 (C-Gle-5) , 62.8 ( C-
Gle-6) o LA F8d 5 3k [ 8 1 18 1) 57 7% i Fis g 2% -
3 ot-O-B-D -k e 78] 26 W A — 3
L&Y 2: 3%k ¥ @k K, ESI-MS m/z: 523
[M+H]",' H-NMR (400 MHz, CD, OD) §:6.75
(IH,d,J =8.0 Hz,H-5"),6.74(1H,s,H-8),6.70
(1H,d,J=2.0 Hz,H-2") ,6.62(1H,dd,J=8.0,2.0
Hz,H-6"),6.50 (1H,s, H-5),3.88 (1H, H-Glc-2) ,
3.57 ~ 3.74 (5H, H-Gle-3-6 ), 3.82 (3H, s, H-7-
OCH,),3.82(1H,d,J=8.2 Hz,H-3),3.79(3H,s,
H-3'-0OCH,) , 3.29-3.45 (4H, m, H2a, 3a), 2.81
(2H,d,J =7.6 Hz,H-1),2.04(1H, m,H-2),1.80
- 298 -
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(1H,m,H4),”C-NMR (100 MHz,CD,0D) §:33.4
(C-1),39.8(C-2),48.1(C-3),47.4(C4),118.9
(C5),146.3(C6),149.1(C-7),113.1 (C8),
132.2(C9),134.7(C-10),138.2(C-1"),113. 8 (C-
2'),148.5 (C3"), 146.1 (C4'), 116.1 (C5"),
123.2(C-6") ,65.8(C-2a) ,62.2(C-3a),56.4( C-7-
OCH, ), 56.8 (C-3'-OCH, ), 103.4 ( C-Gle-1),74.6
(C-Gle-2) ,77.8(C-Gle-3) ,70. 7( C-Gle4) ,77.9( C-
Gle-5) ,61.9(C-Gle-6) . VA F%#is 5 CHR[9 ] i i&
) S 7% WA 254 -0-B-D - N I 3 2 W A — 3

A 3 At iR f, m. p. 170.7 ~171.0 C,
ESI-MS m/z:421 [M + H]*.' H-NMR (400 MHz,
CD,0D) §:6.57 (1H, s, H-8),6.37 (2H, s, H-2",
6'),4.30(1H,d,J=5.7 Hz,H4) ,3.85(3H,s,H-7-
OCH,),3.73(6H,s,H-3',5'-OCH, ) ,3.59 (1H, dd,
J=10.8,5.0 Hz, H2a),3.49 (3H, m, H2a,3a),
3.36(3H,s,H-5-0CH, ) ,2. 69 (1H,dd,J=15.1,4.8
Hz,H-1),2.56 (1H,dd, J =15.1,11.3 Hz, H-1),
1.95(1H, m, H-3),1.61 (1H, m, H2) ,"” C-NMR
(100 MHz,CD,0D) §:33.6(C-1),40.8(C-2),49.0
(C-3),42.3(C4),148.6(C-5),138.9(C-6) ,147.7
(C-7),107.7(C-8),130.2(C9),126.2 (C-10),
139.3(C-1"),106.8 (C2",6'),149.0 (C-3",5"),
134.4(C4"),64.1(C-2a),66.7(C-3a),60.1(C-5-
OCH, ), 56.6 (C-7-OCH, ), 56.7 (C-3",5'-OCH, ) ,
DA% H 5 Sk [ 10 ] 4z 18 %) B Bh AR AR i i 2 A
—F,

a4 @ REAR, m. p. 123.5 C,ESI-
MS m/z: 575 [M + Na]*.' H-.NMR (400 MHz,
CD,0D) §:6.58 (1H, s, H-8),6.43 (2H, s, H2',
6'),4.39(1H,d,J =6.6 Hz,H4) ,4.22(1H,d,J =
7.5 Hz, H-Xly-1),3.86 (3H, s, H-7-OCH, ) , 3. 85
(1H,d,J =5.5 Hz,H-3a),3.82(1H,d,J =5.6 Hz,
H-Xyl-5),3.75(6H, s, H-3",5'-0CH, ) , 3. 66 ( 1H,
dd,J=10.9,4.3 Hz,H2a) ,3.56(1H,dd,J =10.9,
6.4 Hz,H-Xyl4) ,3.48(1H,ddd,J =10.2,8.7,5.4
Hz,H-3a),3.43(1H,dd,J =9.9,4. 1 Hz,H-Xyl-3) ,
3.34(3H, s, H-5-OCH, ), 3.23 (1H, m, H-Xyl-5) ,
3.17(1H, dd, J = 11.5,10.2 Hz, H-Xyl-2),2.73
(1H,dd,J =15.2,4.9 Hz,H-1),2.64 (1H,dd, J =
15.1,11.3 Hz,H-1),2.05(1H,m,H-3),1. 74 (1H,
m,H-2), "C-NMR (100 MHz, CD,0D) §:33.9(C-
1),40.5(C-2),46.8(C-3),43.0(C4),147.6(C-
5),138.9(C-6),148.7(C-7),126.4(C-8),130. 1
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(C9),107.8 (C-10),139.4 (C-1"),106.9 ( C2',
6'),149.0 (C-3",-5"),134.5(C4") ,66.0 (C-2a),
71.0(C-3a),56.6 (C-5-OCH, ) ,60.0 ( C-7-OCH, ) ,
56.8(C-3",5"-OCH,) ,105. 5( C-Xyl-1) ,75. 0( C-Xyl-
2),78.0(C-Xyl-3) ,71. 3( C-Xyl4) ,67. 0( C-Xyl-5) ,
DL 8dE 5 SR 1L ] HiaE Y Lyoniside BEAS—3,

WEY S A E AR, m. p. 112 °C,ESI-MS m/z:
361 [M+H]*,'H-NMR (400 MHz,CD,0D) §:6.75
(1H,d,J=8.0 Hz,H-5") ,6.69 (1H,d,J =2.0 Hz,
H-2'),6.67(1H,s,H-8) ,6.63(1H,dd, ] =8.0,2.0
Hz,H-6'),6.19(1H,d,J=0.9 Hz,H-5),3.82(1H,
d,J=10.4 Hz,H4),3.82(3H,s,H-7-0CH, ) ,3. 79
(3H,s,H-3'-0CH,) ,3.68 (1H,dd,/=10.9,5. 1 Hz,
H-2a),3.68(2H,m,H-3a),3.41 (1H,dd,J =11.3,
4.1 Hz,H-2a),2.79(2H,d,J =7.7 Hz,H-1),1.95
(1H,m,H2),1.77 (1H,tt, J = 10.0,3.6 Hz, H-
3),”C-NMR (100 MHz,CD,0D) §:33.6(C-1),40.0
(C-2),48.0(C-3),48.1(C4),117.4(C-5),145.3
(C6),147.2(C-7),112.4 (C-8),129.0(C9),
134.2(C-10),138.6(C-1"),113.8(C-2"),149.0( C-
3'),146.0(C4"),116.0(C-5"),123.2(C-6") ,65.9
(C-2a),62.2(C-3a),56.4(C-7-0CH,) ,56.3 (C-3'-
OCH;) . DA %5 SCHk [ 12 ] s w7 7 AR g
RAEA—F,

&Y 6. & {4 [f /&, ESI-MS m/z: 581
[M-H] .' H-NMR (400 MHz, CD, OD) §:6.59
(1H,s,H-8),6.43 (2H,s,H2",6"),4.29 (1H, d,
J=7.8 Hz,H-Glc-1) ,4.43(1H,d,J =6.2 Hz,H4) ,
3.75(6H,s,H-3",5'-0CH, ) ,3.90(1H,dd,J =9.8,
5.5 Hz,H-3a),3.86(3H,s,H-7-OCH, ) ,3.84 (1H,
m,H-Gle-6),3.67 (1H,d, J =5.5 Hz, H-Gle-6 ),
3.64(1H,d,J =4.8 Hz,H2a),3.55(1H,dd, J =
10.9,6.6 Hz,H-2a) ,3.46(1H,dd,J =9.8,4.0 Hz,
H-3a),3.38(1H,d,J =8. 6 Hz,H-Glc-3) ,3.35(3H,
s, H-5-0CH, ), 3.26 (3H, m, H-Glc-2,4,5),2.73
(1H,dd,J =15.1,4.8 Hz,H-1),2.62(1H,dd, J =
15.1,11.4 Hz,H-1),2.09(1H,m,H-3),1.72(1H,
m,H-2),"” C-NMR (100 MHz, CD,0D) §:33.9 ( C-
1),40.6(C2),46.7(C-3),42.8(C4),147.6(C-
5),138.9(C-6),148.6(C-7),107.8 (C-8),130.2
(C9),126.4(C-10),134.4 (C-1"),106.9 (C=2",
6'),149.0 (C-3",5"),139.4 (C4'),66.2 (C-2a),
71.4(C-3a),56.6 (C-5-OCH, ) ,60.2 ( C-7-OCH, ) ,
56.8(C-3",5"-OCH, ) ,104. 9( C-Gle-1) ,75. 2( C-Gle-
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2),78.2(C-Gle-3) ,71.7(C-Gle4) ,78. 0( C-Gle-5) |
62.8(C-Gle-6) o Lh % 5 SCHik [ 13 ] 458 1% g Jott
A i 193-3 ou-0-B-D- M gl 7 4 W A — 3

AW T E kA , HR-ESI-MS m/z:627. 3854
[M+Na]® $151H:657.367 3, 5> F 3 Cy5Hye Oy
"H-NMR (400 MHz, CD, 0D §:9.40 (1H,s, H-30),
4.59(1H,s,H-16) ,4.82(1H,d,J =5.8 Hz,H-Ara-
1),3.47(1H,d,J =7.6 Hz,H28),3.12(1H, dd,
J=11.7,4.5 Hz,H-3),2.98(1H,d,J =7.5 Hz, H-
28),1.27(3H,s,H27),1.13(3H, s, H-26) , 1. 03
(3H,s,H-29),0.97 (3H,s,H23),0.89 (3H, s, H-
24),0.82 (3H, s, H25)," C-NMR ( 100 MHz,
CD,0D) §:40.2 (C-1),27.2(C2),90.7 (C-3),
40.3(C4),56.8(C-5),18.7(C-6),33.2(C-7),
44.8(C-8),54.0(C9),43.4(C-10),19.8(C-11),
30.9(C-12),88.2(C-13),45.3(C-14),34.0( C-
15),77.8(C-16),49.0(C-17),51.3(C-18),35.1
(C-19),37.8(C20),37.0(C21),32.8(C22),
24.3(C23),16.8 (C-24),16.7(C-25),18.8 (C-
26),20.1(C-27),78.5(C-28),28.4(C-29),209.2
(C-30),107. 1 (C-Ara-1),72.8 (C-Ara-2) ,74.3 (C-
Ara-3),69.5(C-Ara4) ,66.4(C-Ara-5) . UL F%dE
L5530k 14 14RFE ) psychotrianoside G FEAx—%

A 8. A, m. p. 274 ~275 °C,EI-MS
m/z;474 [M]* ,'H-NMR (400 MHz,CD,0D) §:5. 31
(1H,m,H-12),3.97 (1H, m, H-16) ,3.46 (1H, d,
J=10.8 Hz,H-30),3.39 (1H, d, J = 10. 8 Hz, H-
30),3.27(1H,d,J=11.0 Hz,H-28) ,3. 16 (1H,dd,
J=16.8,5.6 Hz,H-3) ,3.14(1H,d,J =11. 0 Hz, H-
28),1.39(3H,s,H27),0.99 (3H, s, H-23) ,0. 98
(3H,s,H-29),0.96 (3H,s,H24),0.88 (3H, s, H-
26), 0.79 (3H, s, H25),” C-NMR ( 100 MHz,
CD,0D) 8:739.9 (C-1),27.7(C2),9.7(C-3),
40.1(C4),56.9(C-5),19.5(C-6),34.1(C-7),
41.0(C-8),48.3(C9),38.1(C-10),24.5(C-11),
123.7(C-12) ,144.8(C-13) ,42.7(C-14) ,34.9 (C-
15),74.4 (C-16),41.5(C-17),43.2 (C-18,19),
36.2(C-20),31.8 (C-21),28.7(C-22),27.8(C-
23),16.3(C24),16.2(C-25),17.6 (C-26),27.6
(C-27),70.5(C-28),27.9(C-29) ,67.9(C-30) , L4
AR 5 SCHR [ 15 ] #iR 38 B9 pridentigenin B 5L AR
—

&Y 9. B3 & K K, ESI-MS m/z: 789
[M+Na]*,"H-NMR (400 MHz, CD, OD) §:9.42
- 299 .
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(1H,d,J=0.9 Hz,H-30) ,4.60(1H,d,J =7.7 Hz,
H-Gle-1) ,4.52(1H,d,J =6.0 Hz, H-Ara-1),3.49
(1H,d,J =7.5 Hz,H28),3.16 (1H,dd,J =11.7,
4.8 Hz,H-3),3.00(1H,d,J=7.5 Hz,H-28),1.28
(3H,s,H27),1.15(3H,s,H-26),1.06 (3H, s, H-
23),0.99 (3H,s,H-24),0.91 (3H,s,H-29) ,0. 84
(3H,s,H-25) . C-NMR (100 MHz,CD,0D) §:40.2
(C-1),27.2(C-2),91.2(C-3),40.5(C4) ,56.8(C-
5),18.7(C-6),35.1(C-7) ,43.4(C-8),51.3(C9),
37.8(C-10),19.8 (C-11),33.2(C-12),88.2 ( C-
13),45.3(C-14),37.0(C-15),77.8 (C-16) ,44.7
(C-17),54.0(C-18),34.0(C-19),49.0(C20),
30.9(C-21),32.8(C-22),28.4(C-23),16.7(C-24,
25),18.8(C26),20.1(C27),77.9(C-28),24.3
(€29),209.2(C-30),104. 8 ( C-Ara-1),79.0 ( C-
Ara-2),73.7 (C-Ara-3),68.9 ( C-Ara4) ,65.2 ( C-
Ara-5),105.4 (C-Gle-1),75.9 (C-Gle2) ,78.5( C-
Gle-3),71.7 (C-Gle4),78.2 (C-Gle-5) ,62.9 ( C-
Gle-6) o LA F%HE 5 SCHR[ 16 ] e iE 1 3B-0-1 B-D-
I MR 7 260 B 2 (1 —2 ) -ou- LML Mg BT A B 2 | -7 5
i A HA 3,

EY 10 . 87K , HR-ESI-MS m/z:933. 480 9
[M+Nal*, i1814.:933.482 4,43 F5 C,H, 0,
"H-NMR (600 MHz,C,D;N) 8:9.52(1H,s,H-30),
6.29(1H,d,J =1.5 Hz,H-Rha-1) ,5.19(1H,d, ] =
7.4 Hz,H-Gle-1) ,4.77(1H,d, J = 6.7 Hz, H-Ara-
1),3.89(1H,d,J =8.3 Hz, H28),3.26 (1H, dd,
J=11.8,4.5 Hz,H-3) ,3.37(1H,d, J =8.3 Hz, H-
28),1.70(3H,d,J =6.2 Hz,H-Rha-6) ,1.27(3H,s,
H-27),1.23(3H,s,H-26),1. 12(3H,s,H-23),0. 90
(3H,s,H-24),0.96 (3H,s,H-29),0.83 (3H, s, H-
25) " C-NMR (150 MHz, C;D;N) §:39.5(C-1),
27.0(C-2),89.3(C-3),40.0(C4),56.2(C-5),
18.1(C-6),34.2(C-7),43.4(C-8),50.4(C9),
37.1(C-10),19.1(C-11),32.0(C-12),86.5 ( C-
13),48.2(C-14),46.1(C-15),212.9(C-16),55.7
(C-17),55.9(C-18),34.2(C-19),50.5(C=20),
230.0(C21),6.3(C-22),28.4(C-23),17.0(C-
24),16.5(C25),19.2(C26),22.2(C-27),75.3
(C-28),24.2(C-29),206.5(C-30),107.5 ( C-Ara-
1),73.2 (C-Ara-2),74.1 ( C-Ara-3),79.2 ( C-Ara-
4),63.0(C-Ara-5,Glc-6) ,105. 5(C-Gle-1) ,78. 6( C-
Gle2),79.3 (C-Gle-3),72.1 (C-Gle4),78.7 ( C-
Gle-5),102. 3 ( C-Rha-1),72.5( C-Rha-2) ,72.7 (C-
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Rha-3),75.0( C-Rha4),70.4 ( C-Rha-5),19.0( C-
Rha-6) . DA BG5S SCHk[ 17 ] 4iR3E 1 ardisimamillo-
side H JEAx—%

& 11: 1 @ B K, ESI-MS m/z; 935
[M+Na]*,"H-NMR (600 MHz, C;D;N) §:9.64
(1H,s,H-30),6.31(1H,d,J =4.0 Hz, H-Rha-1),
5.17(1H,d,J =7.4 Hz,H-Gle-1) ,4.77(1H,d, ] =
6.5 Hz,H-Ara-1) ,4.68(1H,dd,J=12.2,3. 8 Hz, H-
16),3.55(1H,d,J =7.4 Hz,H-28),3.28 (1H,dd,
J=11.8,4.5 Hz,H-3),3.17(1H,d,J =7.4 Hz, H-
28),1.68(3H,d,J =6.2 Hz,H-Rha-6) ,1.56(3H,s,
H-27),1.30(3H,s,H-26),1.22(3H,s,H23),1.02
(3H,s,H-29),0.96 (3H,s,H-25),0.86 (3H, s, H-
24),” C-NMR (150 MHz, C;D,N) §:39.4 (C-1),
26.8(C-2),89.2(C-3),39.8(C4),55.9(C-5),
18.1(C-6),34.5(C-7),42.7(C-8),50.6(C9),
37.0(C-10),19.3(C-11),32.8(C-12),86.5 ( C-
13),44.8(C-14),37.1(C-15),77.1 (C-16) ,44.2
(C-17),53.5(C-18),33.6(C-19),48.5(C-20),
30.6(C-21),32.5(C22),28.3(C23),16.9(C-
24),16.6(C25),18.7(C26),19.9(C-27),77.8
(C-28),24.3(C-29),207.7(C-30),107.3 ( C-Ara-
1),73.0 (C-Ara2),73.9 (C-Ara-3),78.9 ( C-Ara-
4),65.4 (C-Ara-5),105.2 ( C-Gle-1),78. 4 ( C-Gle-
2),79. 1(C-Gle-3) ,71.9( C-Gle4) ,78.5(C-Gle-5) ,
62.8(C-Gle-6),102. 1 (C-Rha-1),72.2(C-Rha-2) ,
72.5( C-Rha-3),74.7 (C-Rha-4),70.2 ( C-Rha-5) ,
18.8(C-Rha-6) . LA %44 5 3Ck [ 18 ] il iy 38-
O-{ ou-L-Hk g B 25 5 5 (1 —2 ) -B-D- ik il 7] % 7 k-
(14 ) -ou-L-Ntt Mg Bo] 57 A7)0 55 | -7 s hr e A A
—%,

G 12 1 ABORCIR [E A, HR-ESI-MS m/z:
949.4760 [M + Na | ", {15 {H:949.476 7, /> T X
C,H,0,. H-NMR(600 MHz,C,D,N) §:9.52(1H,
s,H-30),5.41(1H,d,J =7.8 Hz,H-Gle-11-1) ,5.29
(1H,d,J =7.7 Hz, H-Gle- 1 -1) ,4.97 (1H, m, H-
Ara-1),3.89(1H,d, J=8.2 Hz, H28),3. 15 (1H,
dd,J=11.8,4.4 Hz,H-3),3.37(1H,d,J =8.3 Hgz,
H-28),1.26(3H,s,H26),1.19(3H,s,H-23),1. 10
(3H,s,H=27),1.04(3H,s,H-24),0.90 (3H, s, H-
29),0.81(3H,s, H25) ., C-NMR (150 MHz, C,D,
N) §:39.5(C-1),27.0(C-2),89.5(C-3),40.1(C-
4),55.9(C-5),18.2(C-6) ,34.3(C-7,19) ,43.5(C-
8),50.5(C-9,14),37.2(C-10),19.4(C-11),32. 1
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(C-12),86.6(C-13),46.2(C-15),213.0(C-16),
55.8(C-17),56.3 (C-18),48.3(C-20),30.1 ( C-
21),26.4(C-22),28.5(C-23),16.9(C-24),16.5
(C25),19.2(C26),22.3(C-27),75.1(C-28),
24.3(C-29),206.6 (C-30),102.1( C-Ara-1),80. 1
(C-Ara-2),73.2 (C-Ara-3),76.9 (C-Ara4),65.0
(C-Ara-5),106.0(C-Gle- [ -1),75.4(C-Gle-1 -2),
78.6 ( C-Gle-1-3, Gle-11-3),72.9 (C-Gle-14),
177.8 (C-Gle-1-5),63.4 (C-Gle-1 -6), 103.6 ( C-
Gle-1-1),75.3 (C-Gle-1-2),72.3 (C-Gle-11 4 ),
78.9(C-Gle-TM-5),63.1(C-Gle-T-6) , LI LIRS
SRR 19 ]38 B9 foegraecumoside L FEAR—3(,

4 i it

ST o AR S 78 T BT 2 B S L, ks
XL ADAR AL 2 B HEA TS, PP 20 B 15 51 12
AL S, F13E 6 DARNE R LA (1~6) .1
AZAERAFC(8) 5 A= IR AW (7.9 ~
12) AR A1 ~6 .12 R LS4 @ 4
BE LAY 1 ~9 12 N R AMZRY 4 8155,
LAY 3 BAT RATROBL A AL TG P, %) ABTS * [ phy Jik
W BRAE 15 X B Ve A4 (k&9 5 %) LPS
P I E AN RAW 264. 7 480 R LA [T 1Y
PAIEE A LPS S 1K U /MVF (NRK-52e)
AR BA R ) AR R, 24 e
WIS A R SR B T R R L
B A2 A ) 0 WA 2 Ak B H 6 4R
IR 6 AN ARG ZIAL AW 1 R £
BRI, B T S R
LRy, T M I S5 41 B A AR AL 27 IR 23 BF 5 B A 4K
B, I MR A DS VA 5 2 BT S AR LA
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