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Abstract : Sanguisorba officinalis L. (the dried root of Sanguisorba ,Rosaceae) is a traditional medicinal herb that is widely
distributed in Europe and Asia. Tt has been officially recorded in the Chinese Pharmacopoeia (2015 ), possesses activities
such as detoxification, analgesia and hemostasis, and has been used for the prevention and treatment of various diseases in tra-
dition, including burns and scalds, bleeding hemorrhoids, metrostaxis, bleeding wounds, hematochezia, and swollen carbun-
cles. In order to better evaluate the quality of S. officinalis,the chemical constituents of the 70% EtOH extract was investiga-
ted. After physicochemical and spectral analysis,20 compounds were isolated and identified ; sanguiin H4 (1), 3, 4-di-
hydroxy-5-methoxybenzyl ester (2) ,gallic acid (3) ,methyl gallate (4) ,catechin (5) ,epicatechin (6) ,gallocatechin (7),
epigallocatechin (8) ,epigallocatechin gallate (9) ,luteolin-7-0-B-D-glucoside (10) , pomonic acid (11) ,2a-hydroxyl olean-
olic acid (12), betulinic acid (13), oleanolic acid (14), ziyuglycoside 1T (15),1,4, 6-tri-O-galloyl-8-D-glucopyranose
(16) , methyl-6-0-galloyl-B-D-glucopyranoside (17) , (E)-7-hydroxy-3,7-dimethyl-2-octenyl-6-0-a-L-arabinofuranosyl-3-D-
glucopyranoside (18) ,7-hydroxy-3,7-dimethyloctyl-6-0-a-L-arabinofuranosyl-8-D-glucopyranoside (19) , n-butyl-3-D-gluco-
pyranoside (20). Among them,compounds 9 and 20 were isolated from the genus Sanguisorba for the first time. The results
provided a material basis for the quality evaluation of S. officinalis.
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SR ) i R 40 M B B 1,4, 6-tri-0-galloyl-
B-D-glucopyranose 7] LI il il Wnt/B-catenin {5 5 il
%, 3 4 B-catenin Al Wnt # J& K] ( DkkI | c-Myec |
FGF20 \NKD1 . Survivin ) B 3 5, | 78 Caspase-3 Fll
PARP F) 2 7K ~F-, DT 00 1) Mo J 40 JH 25 1 e 3
K AT BE T, AR T A A S T 10
M= EAG Y. AT b, FoAT Ak S %) H A
70% L BRI R Lo HEA T 008
1 (/5

FERE(H,200 ~300 H , 75 B AL TARA A,
H 5, E); ODS ( COSMOSIL C-PREP, Nacalait-
esque. ine Japan) s BEIE GF e, (1 55 P T 47
Al T8, D) s D-101 AL A i (R R A
FR/NE], A E ) Agilent 1260 series HPLC ( 32 [F Agilent
o), FEE) ; YMC-Pack ODS-A column (20 mm x 250
mm,5 pm) ( HA& YMC R RA R, HA) ;i &
5e Avance IAZREILIRPAEAL (AL AT & v BHE A BR
N HE D) 5 Agilent 6430 QQQ-LC/MS Ji i A% ( 58
Agilent 2w, SE[E ) 5 i BOBAH (3% | 0% B FH 0
R R ETER, a8 o i, Mtz s T
2016 4F 12 J Wy 3K T 22 [ 17 [7] 28 w254k R A BR A
Al ARIE VI BE 2 Ko E AR H 2 5 e b 24
1 (S. officinalis) o FEALEHL T M /REEERIR 5225 Y)
ST AT A 2E 2 2 (20161202)
2 EBESE

T A AR Ky It 60 H U, FRERX 20. 0 kg, ST A
10 ffHE 70% LFEEHH,80 CmB bRt #2500 3 ¥,
O Th, i ugvedn , AR5 LB U (2 170.3 g) o
T i 2R K ST R B R U A B 1 £ TR TRV
VRN IE T st W A7 A MR, I B T AR, el ke 4, 75
B LPR CTRAEI) (730 1 g) FIE T BEAE L) (989. 7
g)o WUE T BEAC Yy i D101 R L W B A4 i, H)
H,0.30% FEtOH 60% FEtOH . 90% FEtOH #£47 R4
Ve, J5 X5 H 30% EtOH £ O io ik e AT €33
08, Wsh A/ CH,Cl,-MeOH (100: 1 —1:1,V/
V) A2 40 AP (Fro 1~ 40) 56 T2 (3% 5
Prb AW o M RR TR A% D) 3 aod ik G A £ 33
T8, mshAH o CH,Cl,-MeOH (100: 1—1:1,V/
V) L A3E] 60 AP sr (Fro 41 ~ 110) Je Tl J= (3%
P, Fr.7 JH ODS #:#47 4025, fd 1] MeOH-H,0
(10:90—100:0,V/V) £ FEBERR , 38 153 il 45 % HPLC-
RID #EA74lifl, 152k & W1k &%) 1(31. 8 mg) (16
(34.2 mg) LAWY 17(105.2 mg) AbH54) 18(22.3

mg) FILEH 19(50.7 mg) ;Fr. 6 ] ODS AE#EAT 53
B i MeOH-H,0 (10: 90—100: 0, V/V) Ff & %
JIi, 38 2o ] 45 780 HPLC-RID #E774tifk , 15814k & 91k
A%92(20.5 mg) FifbE4 20(21.3 mg) ;Fr. 66 A
ODS #:3f 708, i F§ MeOH-H,0 (10: 90—100: 0,
V/V) B Uk, 38 5 i £ Y HPLC-RID #4744k,
R G 3(21.2 mg) Fifb G4 4(85.1 mg) ;Fr. 4
JH ODS #4708 , i ] MeOH-H,0(10: 90—100:
0,V/V) 6 B PE I, 18 it i 45 2 HPLC-RID 47 4f
B S 5 (5712 mg) fL& 1 6(285. 1
mg) fEH 7(62.3 mg) ALGH) 8(41.5 mg) Fifk
Y 9(151.0 mg) s Fr. 69 FIfERHEIEFT 538, i
CH, CL-MeOH (100: 1—1: 1, V/ V) BB P, #3514k
AW 10(15.2 mg) ;Fr. 10 ] ODS H:k47 4385, ffi 1]
MeOH-H,0(10:90—100: 0, V/V) £ EEBe i , 8 1o
#% % HPLC-RID #E174lifk, 15 2454 11 (85. 1
mg) ;Fr. 11 ] ODS £ uE47 40 8, {#i ;] MeOH-H,0
(10:90—100:0,V/V) £ FEBERR , i 153 il 4 % HPLC-
RID #4744k, 15 254 12(85. 1 mg) ;Fr. 58 J1]
ODS FE#EFT/0 5 , fdi i MeOH-H,0(10: 90—100: 0,
V/V) B EE BRI, 38 i i 25 8 HPLC-RID #1744k,
R G 13 (31. 8 mg) s Fr. 60 FIfif AL #4770
5, {#iFH CH,Cl,-MeOH (100: 1 —1:1,V/V) & ¥k
Jid, #3259 14(25. 2 mg) s Fr. 65 J] ODS HE#EAT
S8 i MeOH-H,0(10: 90—100: 0, V/V) % Bk
Ji, 38 3o 1 £ % HPLC-RID #4744k, 15 81L& W
15(20.5 mg) .,
3 ZHMERE

wEM1 C,H,,0, R G AK;ESI-MS:m/z
634 [ M-H]";'H NMR (400 MHz, CD,0D) 8: 4. 19
(1H,m,H-1),5.36 (1H, m,H=2),5.95 (1H, m, H-
3).,7.36(1H,d,H4),3.60(1H,m,H-6) 3. 52(2H,
m,H-7),6.77 (6H,s, H-16,20,25,27,35,39);"C
NMR (100 MHz,CD,0D)8:91.3(C-1),74.4(C-2),
79.1(C-3),67.8(C4),76.5(C-5),61.7(C-6),
115.3(C-17),126.3(C-2") ,108.0( C-3') , 145. 8 ( C-
4'),137.4 (C-5'),146.0 (C-6'), 170.0 ( C-7"),
115.4(C-1"),126.9(C-2"),107.6(C-3") ,145.8(C-
47y, 137.5 (C5"), 146.7 ( C-6"), 171.4 ( C7"),
120.3 (C-1""), 110.5 (C2",6""), 146.7 ( C3",
5""),140.6 (C4""),166.4 (C-7"") . VI _F i iE5E
S5I0HRY SR H4 BB R — B, O X
Gy itz H4,
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EW2 CH,O0,, HETEIEH AR, T
FA P, ESI-MS :m/z 197 [ M-H] ;'H NMR (400 MHz,
CD,0D)8:7.19(1H,d,J = 1.96 Hz, H-2),7.17
(1H,d,J = 1.96 Hz,H-6),3.85(3H,s,3-OMe) ,
3.88(3H,s,7-OMe) ;°C NMR(100 MHz,CD,0D)§:
121.5(C-1),106.1(C-2),149.2(C-3),140.6 ( C-
4),146.3(C-5),111.9(C-6),168.9(C-7) ,52. 4(3-
OMe),56.7 (7-OMe ), L b Uik 3% %5 4% 5 SCHR 4R
T3 4T RS - AR R P I R AR — 3L
WS EIZALE Y R 3 ,4- R -5 - A BRI S

wEW3 CHO,, HEERE &, S s TH
P Z, T 0 N i ; ESI-MS: m/z 171 [M + H]*;'H
NMR (400 MHz,CD,0D)§:7.05(2H,s,H2,6);"C
NMR (100 MHz, CD,0D)§:121.6(C-1),109.9 ( C-
2),146(C-3),139.2(C4),146(C-5),109.9(C-6) ,
170(C-7) o LA b %odhs 5 Sciikt ' 3R 18 B 1 R i 4
P A B, B ZA B I TR

LEW4  CH O, ARG &, Sy T
JiE . Z, PN N B ; ESI-MS: m/z 185[M + H] *;'H
NMR (400 MHz, CD,0D) 8:7.04 (2H,s, H2,6),
3.79(3H,s,CH,) ;" C NMR (100 MHz, CD,0D) §:
121.5(C-1),110.1(C-2),146.5(C-3),140(C4) ,
146.5(C-5),110.1(C-6),169.1(C-7) ,52.3(C-8),
DA B 55 Sk R v R PP TR 4 R A
— 3SR A Y I B IR TR

LEWS CH,O0, WO, BT HEE;
ESI-MS:m/z 291 [M + H] *;'H NMR (400 MHz,
CD,0D)5:6.86 (1H,d,J = 2.0 Hz, H-2'),6.78
(1H,d,J = 7.8 Hz,H-5") ,6.73(1H,dd,J = 2.0,
7.8 Hz,H-6"),5.95(1H,d,J = 2.1 Hz,H-6),5.88
(IH,d,J = 2.1 Hz,H-8),4.58(1H,d,J = 7.5
Hz,H2),3.98(1H,J = 5.4,7.5,13.2 Hz,H-3),
2.85(1H,dd,J = 5.4,16.4 Hz,H4a),2.53(1H,
dd,J = 7.8,16.4 Hz,H4b);”C NMR (100 MHz,
CD,0D) 5:81.5(C2),67.4(C-3),27.1(C4),
155.5(C-5),94.9(C-6),156.2(C-7),94.1(C-8),
156.4(C9),99.4(C-10),130.8(C-1"),113.9(C-
2'),144.8 (C-3"), 144.8 (C4'), 114.7 (C-5"),
118.7(C6") o Lh ittt 5 Scikafan ™ LK &
B FEA — B, B e b S RIS ER .

LEW6 CH,O0, mW KA, BT HEE;
ESI-MS:m/z 291 [M + H] *;'H NMR (400 MHz,

CD,0D)5:6.83 (1H,d,J = 1.8 Hz, H-2'),6.81
(1H,d,J = 8.1 Hz,H-5"),6.77(1H,dd,J = 1.8,
8.1 Hz,H-6"),5.96(1H,d,J = 2.1 Hz,H-6),5.94
(1H,d,J = 2.1 Hz,H-8),4.84(1H,d,J = 7.5
Hz,H2),4.20(1H,sex. ,J = 5.4,7.5,13.2 Hz, H-
3),2.86(1H,dd,J = 5.4,16.1 Hz, H4a),2.74
(1H,dd,J = 8.1,16.1 Hz,H4b);"” C NMR ( 100
MHz,CD,0D) §:78.5(C-2),66.1(C-3),27.9 (C-
4),156.0(C-5),95.0(C-6),156.3(C-7),94.5(C-
8),156.6(C9),98.7(C-10),130.9(C-1"),113.9
(C2"),144.4(C-3"),144.5(C4"),114.5(C-5"),
130.9(C-6") o LA b33t 5 SCukafan " 24
RIBE A 3 M E R BN RILE R,

HEWMT CHLO, REHAKHK, 5T
fez, ESI-MS :m/z 307 [M +H] " ;'H NMR (400 MHz,
CD,0D)§:6.40(2H,s,H2",6"),5.92(1H,d,J =
2.2 Hz,H-6),5.86(1H,d,J = 2.2 Hz,H-8),4.53
(1H,d,J = 6.8 Hz,H-2) ,3.97(1H,sex. ,J = 5.2,
6.8,13.2 Hz,H-3),2.82(1H,dd,J = 5.2,16.2
Hz,H4a),2.50 (1H, dd, J = 6.8, 16.2 Hz, H-
4b) ;" C NMR (100 MHz, CD,0D) 8:81.5(C-2),
67.4(C-3),26.7(C4),155.4(C-5),94.9(C-6),
156.2(C-7) ,94.1(C-8),156.4(C-9),99.3(C-10),
130.2(C-1"),105.8(C-2"),145.5(C-3"),132.6(C-
4'),145.5(C-5"),105.8(C-6") ., VI LIS
SCHRARAE " B T LAR R B ER A — B, Mok e
ZEYEETILER.

HEWMS CH,O0, REHAKK, 5T
feL, ESI-MS :m/z 307 [M +H] " ;'H NMR (400 MHz,
CD,0D)§:6.40(2H,s,H2",6"),5.92(1H,d,J =
2.2 Hz,H-6),5.86(1H,d,J = 2.2 Hz,H-8),4.53
(1H,d,J = 6.8 Hz,H-2) ,3.97(1H,sex. ,J = 5.2,
6.8,13.2 Hz,H-3),2.82(1H,dd,J = 5.2,16.2
Hz,H4a),2.50 (1H, dd, J = 6.8, 16.2 Hz, H-
4b) ;" C NMR (100 MHz, CD,0D) 8:81.5(C-2),
67.4(C-3),26.7(C4),155.4(C-5),94.9(C-6),
156.2(C-7) ,94.1(C-8),156.4(C-9),99.4(C-10),
130.2(C-1"),105.8(C-2"),145.5(C-3"),132.6(C-
4'),145.5(C-5"),105.8(C-6") , VI FUsiEsdn 5
SCHRARE Y R B T LS R BIR A — 5, i %
EREY RHREETFILARE,

1{%%9 C22H18011,E@%*,%?ﬁ?$@§
ESI-MS:m/z459 [M +H] " ;'H NMR (400 MHz, Pyr-
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idine-d5) §:6.71 (2H, s, Gal-H) ,6. 65 (2H,s, H-2",
6'),5.28(2H,d,H-6,8) ,4.65(1H,br s,H-2),3.32
(1H,dd, H4) ;" C NMR (100 MHz, Pyridine-d, ) §:
83.2(C-2),68.1(C-3),29.0(C4),158.3(C-5),
96.5(C-6),157.2(C-7),95.4(C-8),158.6(C-9),
100. 8(C-10) ,131.5(C-1"),107.5(C-2") ,147.5(C-
3'),135.0 (C4'), 147.5 (C-5"), 107.5 (C-6"),
122.8(Gal-1),110.5( Gal2),147.9( Gal-3) , 140. 4
(Gal4),147.9(Gal-5),110.5(Gal-6) ,169.6 ( C =
0) . Dbl Bo 5 ekl ™ e 7L &R
BB TR MR B A — 20, RS B e & 90
KERETFILRRKE TN

HEW10 C, H, 0, , B EAEREE b ESI-MS.
m/z449 [M +H] " ;'H NMR (400 MHz, DMSO-d, )
5:7.48(1H,d,J = 2.4 Hz,H2"),7.45(1H,dd, J
= 8.2,2.4Hz,H6") ,6.94(1H,d,J = 8.2 Hz, H-
5'),6.82(1H,d,J = 2.0 Hz,H-8),6.77(1H,s,H-
3),6.47(1H,d,J = 2.0 Hz,H-6) ,5.12(1H,d,J =
7.3 Hz,H-Glu-1) ;" C NMR (100 MHz, DMSO-d,)§:
82.8(C-2),68.8(C-3),28.5(C4),157.6(C-5),
96.4(C-6),157.8(C-7),95.6(C-8),156.9(C9),
100.9(C-10),132.2(C-1"),116.2(C-2") ,146.2( C-
3'),146.2(C4"),115.3(C-5"),120.1 (C-6"), DI
Bl Sk R G R R 2 -T-0-B-D- AR AT
MBI FEAR — B, MU e e G N AR R B R -T-0-
B-D-H T

'f‘t'l%'% 11 C3OH4804a F{@%fﬁ%*ﬁﬂ{,ESI'
MS:m/z473.4 [M +H]*;'H NMR (400 MHz, Pyri-
dine-d;) 8:5.52 (1H, br. s, H-12) ,4.35 (1H, m, H-
3),3.06 (1H, s, H-18),1.73 (3H, s, H27),1.21
(3H,s,H-29),1.13(3H,s,H23),1.11 (3H, s, H-
26),1.06(3H,d,J=6.0 Hz,H-30) ,1.00(3H,s, H-
24),0.91(3H,s,H25) ;" C NMR (100 MHz, Pyri-
dine-d)8:39(C-1),32.6(C-2),216.1(C-3),47.2
(C4),55.3(C-5),19.7(C-6) ,34.2(C-7) ,40.2(C-
8),46.6(C9)36.7(C-10),23.8(C-11),127.6(C-
12)139.7(C-13),42.5(C-14),28.7(C-15),26.3
(C-16),47.2(C-17),54.3(C-18),72.3(C-19),
42.4(C20),35.7(C21),74.8(C-22),26.7 (C-
23),21.4(C24),14.7(C25),16.7(C-26),24.6
(C27),179.6(C28),19.1(C29),16.4(C-30),
DAL 0 M 5 Sk A I R 4 K A A
— 3, O AR Y R SR B

EWm12 C,HLO,, HETEIEH K, BT
S5 BRI s ESI-MS :m/z 456 [M]*;"H NMR
(400 MHz,Pyridine-ds ) §:5.45(1H,t,J = 3.2 Hz,
H-12),3.37(1H,dd,J = 5.8,10.3 Hz,H-3),3.27
(1H,dd,J = 4.1,13.8 Hz,H-18),1.26(3H, s, H-
23),1.23(3H,s,H-27),1.06 (3H, s, H-29) , 1. 00
(3H,s,H-24),0.97 (3H,s,H-30),0.94 (3H, s, H-
26),0.93(3H,s,H25) ;" C NMR (100 MHz, Pyri-
dine-d;)8:47.9(C-1) ,68.3(C-2),83.6(C-3),39.8
(C4),55.7(C-5),18.6(C-6),33.2(C-7),39.7(C-
8),48.1(C-9),38.5(C-10),23.6(C-11),122.2(C-
12),144.6(C-13) ,42(C-14) ,28.2(C-15) ,23.5(C-
16) ,46.4(C-17) ,42(C-18) ,46.4(C-19) ,30.9( C-
20),34.2(C21),33.1(C-22),29.3(C23),17.5
(C-24),16.6(C-25),17.2(C-26),25.9(C-27),180
(C-28),33.2(C29),23.7(C-30) . VU I I i i it
5 SRR T Y 2 030 35 5 B R 1 B B e AR — 3
W BRI B YR 20- 535 R .

HEWI13  C, H, O, HEaFHRE M, Z i T
T A1 M B ; ESI-MS: m/z 457 [M + H]*;'H NMR
(400 MHz, Pyridine-d5)§:4.94 (1H,d,J = 2.4 Hz,
H-29b),4.76 (1H,d,J = 2.4 Hz, H-29a),3.45
(1H,t,J = 8.0 Hz,H-19),1.78(3H,s,H-30) ,1.22
(3H,s,H27),1.05(3H,d,J = 3.6 Hz, H23),
1.00(3H, s, H25),0.81 (3H, s, H24);” C NMR
(100 MHz, Pyridine-d; ) 8:37.5(C-1),26.1(C-2),
78.1(C-3),41.1(C4),55.9(C-5),18.8(C-6),
34.8(C-7),42.3(C-8),51(C9),37.6(C-10),18.8
(C-11),21.2(C-12),38.6 (C-13),42.9 (C-14),
31.2(C-15),32.9(C-16),56.6 (C-17),49.8 ( C-
18),47.8(C-19),151.3(C-20),30.3(C-21),39.5
(C-22),28.7(C23),16.4(C24),16.4 (C-25),
16.4(C26),14.9(C-27),178.9(C-28),19.5(C-
29),110(C-30) o L b Hicta-5 30wk ™ 31 1 M e
YR FEA — B, O e A G W I MEBR IR

LEW14  C H,O0,, HETTEHAR, BT
45 P EEHIN g ; ESI-MS . m/z 457 [M+H] *;'H
NMR (400 MHz, Pyridine-ds)§:5.49 (1H,t,J = 3.2
Hz,H-12),3.43(1H,dd,J = 5.8,10.3 Hz,H-3),
3.30(1H,dd,J = 4.1,13.8 Hz,H-18),1. 28(3H,s,
H-23),1.24(3H,s,H-27),1.02(3H,s,H-29) ,1. 02
(3H,s,H24),1.00(3H,s,H-30),0.94 (3H, s, H-
26),0.87(3H,s,H25) ;" C NMR (100 MHz, Pyri-
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dine-d;)8:39 (C-1),28.1(C-2),78.1(C-3),39.4
(C4),55.8(C-5),18.8(C-6),33.3(C-7),39.9(C-
8),48.2(C-9),37.4(C-10),23.7(C-11) ,122. 6( C-
12),144.9(C-13),42.2(C-14),28.4(C-15),23.9
(C-16) ,46.7(C-17) ,42(C-18) ,46.5(C-19) ,31( C-
20),34.3(C21),33.3(C-22),28.8(C-23),16.6
(C-24),15.6(C-25),17.5(C-26),26.2 (C-27),
180.3(C-28),33.2(C-29),23.8(C-30), VL I %k#E
5 SRR R SR R 1 B AR — B, i e
ZACE W R FEUR R

HEWMIS CuHy Oy, HETTE AR, BT
IR IE 3 ESI-MS : m/z 627 [M +Na]*;'H NMR
(400 MHz, Pyridine-d)8:5. 61 (1H, brs, H-12) ,4.78
(1H,d,J = 7.0 Hz,H-1"),3.34(1H,dd,J = 11.7,
4.3 Hz,H-3),3.06 (1H, s, H-18),1.76 (3H, s, H-
27),1.45(3H,s,H29),1.27(3H,s,H-23),1.13
(3H,d,J = 6.7 Hz,H-30),1.09 (3H, s, H26),
0.98(3H,s, H24),0.89 (3H, s, H-25) ;" C NMR
(100 MHz, Pyridine-d, ) 8:38.9 (C-1),26.7(C-2),
88.8(C-3),39.6(C4),56(C-5),18.7(C-6),33.6
(C-7),40.4(C-8),47.8(C9),37(C-10),24.1(C-
11),128.1(C-12),140 (C-13),42.2(C-14),29. 4
(C-15),26.4 (C-16),48.3 (C-17),54.7 (C-18),
72.5(C-19) ,42.4(C-20),27(C-21),38.6(C-22),
28.3(C-23),17(C24),15.6(C-25),17.2(C-26),
24.8(C-27),180.7 (C-28),27.2(C-29),16.8 (C-
30),107.6(C-1"),74.7(C2"),73(C-3"),69.6 ( C-
4'),66.8(C-5") o LA %t 5 3k 4l s gy 2
LA EE JE A — 3, Bl 8 Ak & W R b Ay Rt
I,

UEW 16 Cu,H, O, AR K, HETH
JE; ESI-MS: m/z [M + H]*;'H NMR (400 MHz,
CD,0D)8:4.62(1H,d,J = 8 Hz,H-1),5.22(1H,t,
J = 8 Hz,H-2),5.94(1H,t,J = 8 Hz,H-3),3. 60-
4.00(2H, m, H4,5),4.50 (1H, br s, H-6),3.32
(3H,s,-OCH3),7.03,7.06,7. 14 (each 2H, s, Gal-
H);"”C NMR (100 MHz, CD,0D) §:56.8 (OCH3),
94.1(C-1),74.3(C2),76.5(C3),71.4(C4),
76.0(C-5),64.3(C-6),110.3 (Gal-2,6),120.1,
121.1,121.3 (Gal-1),139.9 (Gal4) , 146. 4, 146. 5
(Gal-3,5),166.5,167.6,168. 3(-C00-) , L) -y
O 5k RIE 1,4, 6-=-0-% B Tk 5L-8-D-nit
e 1 26 AR O B AR — 3, T A iz b o 1,

4,6-=-0-B & 1 I HL-B-D-ML I H 4 4

WEWM17  C H 0, IRE\OHAK, HiETH
fizz; ESI-MS:m/z 347 [M+H] " ;'"H NMR (400 MHz,
Pyridine-d5)68:7. 19(2H,s,H-15,19) ,4.96 (1H,dd,
J =1.6,12.0Hz,H-11a) ,4.65(1H,dd,J = 5.6,
12. 0Hz,H-11b) ,4. 18 (1H,d,J = 7.6 Hz,H-6),
3.98(3H, s, H-21);" C NMR (100 MHz, Pyridine-
ds)86:105.5(C-1),74.7(C-2),75.2(C-3),71.2(C-
4),78.1(C-5),64.5(C-6),56.4(C-7),167.1(C-
8),121.0(C9),110.0 (C-10,14),149.4 ( C-11,
13),135.2(C-12) o DA b 3 $odls 5 ek ™
methyl-6-0-galloyl-B-D-glucopyranoside i) % 4 % A<
—H, A %5 58 AL 5 ) O methyl-6-0-galloyl-B-D-
glucopyranoside ,

wEm 18 C,H,O0,, AHEHK, HiE TH
fi,'H NMR (400 MHz,CD,0D)§:5.40 (1H,t,] =
6.5,H-2),4.35(1H,dd,J = 11.9,6.3,H-1) ,4.32
(1H,d,J = 6.8,H-1""),4.29(1H,d,J = 7.8,H-
1'),4.21(1H,dd,J = 11.9,7.8,H-1),4.09(1H,
dd,J = 11.2,1.9,H-6") ,3.73(1H,dd,J = 11.2,
5.4,H6'),2.05(1H,t,J = 7.1,H4);”C NMR
(100 MHz, CD,0D) §:63.1 (C-1),121.5(C-2),
142.2(C-3),41.1(C4),23.4(C-5),44.3(C-0),
71.4(C-7),29.2(C-8),29.2(C9),16.5(C-10),
102.8(C-1"),75.1(C2"),78.1 (C-3"),71.4 ( C-
4'),76.8(C-5"),68.1(C-6"),102.8(C-1""),72.0
(C2'),79.0(C-3"),68.1(C4"),66.4(C5""),
DA 1 3 8 K 5 SCik s Y (E) <7-hydroxy-3, 7-
dimethyl-2-octenyl-6-0-a-L-arabinofuranosyl-8-D-glu-
copyranoside [ HE FE A — 8, B 2 x5 WA
( E)-7-hydroxy-3, 7-dimethyl-2-octenyl-6-0-q-L-arabi-
nofuranosyl-B-D-glucopyranoside ,

HEWM 19 CyH,0,, HOKR, B TH
fez;'H NMR (400 MHz,CD,0D)§8:4.96 (1H,d,J =
1.26,H-1""),4.25 (1H,d,J = 7.9,H-1"),3.55
(1H,dt,J = 9.4,7.1,H-1),4.02(1H,dd,J =
11.2,2.4,H6"),3.61 (1H,dd,J = 11.2,6.0, H-
6');"”C NMR(100 MHz,CD,0D)§8:69.4(C-1),37.9
(C-2),30.9(C-3),38.9(C4),22.7(C-5) ,45. 1(C-
6),71.5(C-7),29.2(C-8),29.3(C-9),20.1(C-
10),104.5(C-1"),75.1(C-2"),78.1(C-3"),72. 1
(C4'),76.7(C-5"),68.2(C-6"),110.0(C-1""),
83.2(C-2"),79.0(C-3"),86.0(C4""),63.1(C-
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5", ULﬁlg@TEEI@(T&ﬁWJ 7-hydroxy-3,7-
dimethyloctyl-6-0-a-L-arabinofuranosyl-8-D-glucopyr-
anoside ) 845 JEA — 20, B8 AL G W) N T-hy-
droxy-3, 7-dimethyloctyl-6-0-a-L-arabinofuranosyl-3-
D-glucopyranoside

WEW20 C, Hy 0, HEICEHAR , iR
{6k A An, ESI-MS: m/z 235 [M + Na]*;'H NMR
(400 MHz,CD,0D)6:4.75(1H,d,J = 3.8,H-1),
3.67(1H,dt,J = 9.9,6.4,H-1"),3.42(2H,dt,J =
9.9,6.4,H-2" ,H-3"),1.57(1H,m,H4") ;" C NMR
(100 MHz,CD,0D)6§.:100. 1(C-1),73.6(C-2),75. 1
(C-3),71.9(C4),73.6(C-5),62.7(C-6) ,68. 8(C-
1'),32.8(C-2"),20.5(C-3"),14.3(C4"), VL ¥
B 5 SelkR E n-Butyl-8-D-glucopyranoside ]
Kol B A — 2, 2 %A G YA n-Butyl-B-D-glu-

copyranoside,
4

ARG T 70% W) BT M AT E A T $2 U, XF
LR EEFIE T BEAEHUZ #1743 85, 454 D101 K
FLURZBAHRE AR , SRR 2335, ODS A €835, i 45 2 i 2L
AR5 F B b A7 o0 B ik, DA e R o i i
LA YRS . BTG 70% 2 BESR LY b 3y
B3 20 RS, Hrb 4 MRIREE W) 6
MEERAG Y S D RERAGYA S DR
G, HobG9 9 .20 e v\ Mk & w4
O34 LR AR T A A o AT T 2
ik .
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