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W E:. B SHIEEIE kS Pulsatilla cernua WHTRAREBRA IR HACE NS o FiE FEASEE S TR, 70% 4
Pt (AR, SR 2 R AL BB A el M, AIRAS 27K 22 30% 50%- 95% L BBk a4y, i — ARSI i H B i
JHC S5 DA 38 HBT 2 A A s SR & BT 803 23 B A e A R A AL A, WA B AR A I 45 G I vl 27 B o A 4
TEEDINILEI . R I LS E AL B IR il 50% SBEDEBi gl 7 ARG BT 205Gtk X HEHT RE 1L
SERIIETT, IEOr AR 12 MEEY, 3 EE N (H)-8-FEFAA N FR-8-O-B-D-ME I 4T H 11 (1) 3, 4:3, 4-bis (methylenedioxy)-
9'-hydroxyl-lignane-9-methyl-O-B-D-glucopyranoside (2 prinsepiol-4-O-B-D-glucopyranoside (3) (+)- 35 &MU Ji§ 2 -6-0-B-D-
LR (4), 6-0-(E)-feruloyl-p-glucopyranoside (5). 6-O-(E)-feruloyl-a-glucopyranoside (6). F53URER-3-0-B-D-HiL i
741 25 W -(1—2)-B-D- L T 461 25 55 -(1—3)-B-D- ML W BT 40 B (7)o 5 45 TR i -3-O-B-D- I i 1 25 4 -(1 — 2)-B-D- Mtk i 47 4 i -
(1—3)-B-D- et Wt 3] 2 B -(1—3)-B-D-EL IR R 46 Bl (8 1 5 JHE 7 3k -3-O-B-D- N 71 26 B -(1—2)-B-D- N W 3 25 4 -(1—3)-B-D-
LRI (9). FFEIIALIR-3-O-B-D- ML #1 4 Bl-(1—>2)-o-L-ME R BT HLACOREET (10D I FER-3-O-B-D- MW 1 4 55 -(1>2)-a-L-
e BT R AR (1) FPEEEE (12). 2518 HAEE T SKET 50% L BEVEIR AL 5y A Pt R A BGBAL, %A PR 2 Itk &9
2~4, 6. 8 F1 9 N IRMELETEED T o 2152

BRI BHEECSLE U (H)-IRE RO IR 3-6-O-B-D- A A ML R 1T s %5 H B 1T 5E-3-O-B-D- ML #1 Z48% -(1—2)-B-D- Mt i
HIATHE-(1-3)-p-D-ML W A A0 P S
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Chemical constituents in anti-inflammatory effective fraction from roots
of Pulsatilla cernua

WANG Chang-fu', SUN Shi-qin>, WANG You-zhi’, XIN Ping’
1. Heilongjiang University of Chinese Medicine, Harbin 150040, China
2. Harbin Medical University, Daqing 163000, China

Abstract: Objective To screen the anti-inflammatory effective fraction from the roots of Pulsatilla cernua and to study the chemical
constituents. Methods The dried roots of P. cernua were extracted with 70% EtOH under reflux conditions, the extract was fractioned
by macroporous resin column with H,O, 30%, 50%, and 95% EtOH, and four fractions were obtained, respectively. The
anti-inflammatory effective fraction was determined by the experiment of xylene-induced mice ear swelling. Compounds were isolated
and purified from the anti-inflammatory effective fraction with various column chromatographic methods. Their structures were
elucidated on the basis of physicochemical characters and spectral analyses. Results The 50% EtOH fraction from macroporous resin
column was more effective to the mice with inflammation than the others and 12 compounds were isolated from this fraction:
(+)-8-hydroxypinoresinol-8-O-B-D-glucopyranoside (1), 3, 4:3, 4-bis(methylenedioxy)-9"-hydroxyl-lignane-9-methyl-O-B-D-glucopyranoside
(2), prinsepiol-4-O- B-D-glucopyranoside (3), (+)-cycloolivil-6-O-B-D-glucopyranoside (4), 6-O-(E)-feruloyl-B-glucopyranoside (5),
6-0-(E)-feruloyl-a-glucopyranoside (6), oleanolic acid-3-O-p-D-glucopyranosyl-(1—2)-p-D-glucopyranosyl-(1—3)--D-glucopyranosyl (7),
hederagenin-3-O-B-D-glucopyranosyl-(1—2)-8-D-glucopyranosyl-(1—3)-p-D-glucopyranosyl-(1—3)-p-D-glucopyranosy (8), hederagenin-
3-0-B-D-glucopyranosyl-(1—2)-p-D-glucopyranosyl-(1—3)-p-D-glucopyranosyl (9), oleanolic acid-3-O-B-D- glucopyranosyl-(1—2)-
a-L-arabinopyranoside (10), echinocystic acid-3-O-B-D-glucopyranosyl-(1—2)-a-L-arabinopyranoside (11), and lupeol (12). Conclusion
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The 50% EtOH fraction, as the anti-inflammatory effective fraction, is from macroporous resin column of 70% EtOH extract from the

roots of P. cernua. Compounds 2—4, 6, 8, and 9 are discovered from the plants of genus Pulsatilla Adans. for the first time.

Key words: Pulsatilla cernua (Thunb.) Berchtold et Presl; anti-inflammation; (+)-cycloolivil-6-O-B-D-glucopyranoside; oleanolic

acid-3-0-B-D-glucopyranosyl-(1—2)-p-D-glucopyranosyl-(1—3)-p-D-glucopyranosyl; lupeol

g 8 H 3k & Pulsatilla cernua (Thunb.)
Berchtold et Presl &K #} (Ranunculaceae) £ 4F/E
FARRY, TR AR M kS Pulsatilla
chinensis (Bunge) Regel H T-Ilfi R, 4448 N FH HmT H
T PR LR B e, AR 2 BT R
W A I LA e R HUBLH L PO U )
JeGs A 2 A, A BEE BE
EPSHE NS PSS SR Y e Pye = E O
A =2, Cheon 25T 2000 F4RIHE T W16 [
SRR B BAERIPTR BURAIE N, AR 252
Py HERIBIF T E AR o ARSI W Sk S PR
ARGBALHAT THIE IR, IR A BT T
RGBT, 2 EEE T 12 MEEY, 7
I 4 5 h (+)-8-F2 HEA I 52 -8-O-B-D- ML I 441 %50 B 17
(1), 3, 43, 4-bis (methylenedioxy)-9'-hydroxyl-
lignane-9-methyl-O-B-D-glucopyranoside (¢ 2 ) .
prinsepiol-4-O-B-D-glucopyranoside (3). (+)-FA 5l
WiR i 5 -6-O-B-D- ML HE T [(+)-cycloolivil-6-
O-B-D-glucopyranoside, 4], 6-O-(E)-feruloyl-p-gluco-
pyranoside (5). 6-O-(E)-feruloyl-a-glucopyranoside
(6) FFIE IR -3-O-B-D-NH i 7 25 B -(1—2)-B-D-Hilk
M 7] 2 B -(1—3)-B-D- ML i 7] %5 4 [oleanolic acid-
3-0-B-D-glucopyranosyl-(1—2)-p-D-glucopyranosyl-
(1—>3)-B-D-glucopyranosyl, 7]. B %E-3-0-B-
D-HS 8 4 250 4 -(1— 2)-B-D- M I 7] 267 1% -(1—3)-B-D-
WL g 1 25 B -(1—3)-p-D- L I i 25 8% [hederagenin-
3-0-B-D-glucopyranosyl-(1 — 2)-B-D-glucopyranosyl-
(1—3)-B-D-glucopyranosyl-(1—3)-B-D-glucopyranosy,
8] A KL -3-0-B-D- ik g 6 25 B -(1-2)-B-D-
NEL g 77 225 4% -(1—3)-B-D- MLk I 4 % % [hederagenin-
3-0O-B-D-glucopyranosyl-(1 = 2)-B-D-glucopyranosyl-
(1—>3)-B-D-glucopyranosyl, 9]. FHHRER-3-0-p-D-
HEL P 3 250 B -(1—2)-a-L- ML IR BT h7 AF B 4 [oleanolic
acid-3-0O-B-D-glucopyranosyl-(1—2)-a-L-arabinopyra-
noside, 10]. H|FE[R-3-O-B-D-ALL I 6 25 B -(1—2)-0-
L- Tt W B 7 A7 8% 45 [echinocystic acid-3-O-B-D-
glucopyranosyl-(1—2)-a-L-arabinopyranoside, 11] F!
PR EEE (lupeol, 12). BAEE13LET 50% LBEVEIN

Mo N HLPTR G HEBAL, %A PR R L&Y
2~4.6.8 F19 K EXMAKLE EHED T4 2515 3.
1 {XE5HH

INOVA —400 Y jH 3 k% #3690 1% 15
Finnigan MAT LCQ R Jiiil#{%; KH Waters 2695—
2996 M SGRAH AR (A AE HYPersil ODS2
(259 mmX4.6 mm, 5pum); FrHAFE Ko brali;
HhFERAA BERR AN S, I 1 PRBROR 24l 4R A 4
H A RAF .

S FH 2584 F 2011 4E 8 AR H BT A XS 75 1
RITEMNR, GBI 25 K24 25 2 i =
TR H #0% % w Nl 13k % Pulsatilla cernua
(Thunb.) Bercht et Opiz [F)FJ54R o

ELHT ICR /ML (SCXK 2008-0001) 72 H, i
MUAr R 6 4, MERESY, B RIS RS CRPOD
SR AP E A
2 FE
2.1 MRBMEPLLIFIZ

¥ 7 kg WIEE SRS TR, LL 70% L BE
IR 2 Y, AR 3 h, BERE, S FuEw, P
W], 15 70% LB BRI (1764.0 200 HIZKIE
BE, GRFUB B A L, AR K K 30%-
50%- 95%LMEBEME, [RIGR R, 43 A 305 Bl
415y 604.5 g. 310.1 g. 460.2 g f1212.7 g, X &4
Yoy aAT RSN RE B K S50 . B 72 JUh
B, BEBL N 6 41, hZ5Im IR 1. L4253 d,
TARRGZ5 1 h 5, B HOR 35uL 35T RTES /N
FEMNANEIER, 2B, 30 min 58/
BUBSHEARSE, B F/NRMZAAAH, 6 mm HAZ
FTALAR 2 IAE N B A — 3B 4T N EJEH v, PR RS
TR B R IR A, DAtk
VER /N B P IR E, HFS g e dal 2. LL ¢
F g AT 3 1 U,

gz = o AL MK R — 45 A3 Ik ) /
S0F FEL AL S 85 A
22 EYHSE

B KL BB AT €13 50% LBEVEi4l s (HiL
REMBEHEAL) 150.0g, L EARER G H & F
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Y- RGRAEVEN (152 1.8 1.4:1.2:1), mg). 11 (39mg).

53 6 MR Fr. 1~6, Hh Fr.1 (15.6g) & 3 ZRE5HR

IEARER A, Ak -BE TR £ (31 1) PRI, 3.1 BHALSXIMEBEHEIZESBHD X/
I E4itk, BEEY 12 (27mg); Fr.3 (19.19 REBAKAIF N

@) LIEARERAE (i, AU k- EE (10 2 1. 5 ¢ X R 1SR 70% SRS U I R LA AT £
D P, LR 4 A, SASSE A ODS - SIS U AL 3T 2R EUN ROE I, 45
it )E, SR HPLC 0 3alith, 831k R, sAEECSLE 50% O REDE 4L 4 B3k —
AW1(34mg). 2(42mg) 3 (11 mg). 4 (24mg).  HZRKIFSFIVNEMIK, SHEEXRAML, %5
5 (14mg) fl6 (7mg); Fr.5 (353 g) LM B3F (P<0.01); SHuIEKMFHYELW AN LS
WA, “EFG-HEE (81,411, 20 D B TR 5K 30% 95% LEEENEL AL A L 2=
FEVEL, LR 5 ANy, SN FHLRM ODS  REFE (P<0.05), WE 1. Kk, W5k
MRS, #2550 HPLC 2 asalith, 33 [A3kEY 70% SR HU) AL RE AT (51l 50% LR
&7 (18 mg). 8 (22mg). 9 (15mg). 10 (28 WL/ Ky BT R A REBAT

F1 BEALSEABEAS W NREMAKRIZIE (X+5)

Table 1 Effects of elution fractions from roots of P. cernua on xylene-induced ear swelling of mice (x +s)

i MR (gkg ) B R R / mg R /%
i — 11 5.53+2.31 —
JKBEME 2.5 12 4.87+2.11 11.93
30% B 2.5 12 3.934+2.14 28.93
50% L WEDE 2.5 12 2.714£2.02" 50.99
95% LU 2.5 11 4.43+3.02 19.89
i ZERAR I 0.05 12 2.65+1.14 52.08

SRR AL T P<0.01
P <0.01 vs model group

32 BB LSMRBUBLUENEHELEE (Gle-C-3"), 70.6 (Glc-C-4"), 77.6 (Gle-C-5"), 62.5

&Y 1. AOTEERRA, TMETTHRE. 4 (Gle-C-6"). LA E¥HE 5 Sk 5, # ek
B S5 MARA], Molish e N PBHME . ESI-MS m/z: 559 A0 1 J3(+)-8-F2FEAA NG 25-8-O-B-D-NH Wi 7] 25 4 4
[M+Na]". '"H-NMR (400 MHz, DMSO-d,) §: 7.05 WwEY 2. ABTERMAR, ETHE. &
(1H, d, J = 2.0, H-2), 6.65 (1H, d, J = 8.0 Hz, H-5), AP, Molish kN FHYE. ESI-MS m/z: 521
6.82 (1H, dd, J = 2.0, 8.0 Hz, H-6), 4.20 (1H, s, H-7),  [M+H]". '"H-NMR (400 MHz, CD;0D) §: 6.67 (1H,
3.94 (2H, brs, H-9), 6.88 (1H, d, J = 2.0, H-2"), 6.70  d,J=1.6 Hz, H-2), 6.75 (1H, d, J = 7.6 Hz, H-5), 6.60
(1H, d, J = 8.0 Hz, H-5"), 6.74 (1H, dd, J = 2.0, 8.0  (1H, dd, J= 1.6, 8.4 Hz, H-6), 6.69 (1H, d, J= 1.6 Hz,
Hz, H-6'), 5.14 (1H, d, J= 6.4 Hz, H-7'), 3.45 (1H,m,  H-2'), 6.77 (1H, d, J = 8.0 Hz, H-5"), 6.60 (1H, dd, J =
H-8'), 3.10 (1H, t, J = 8.4 Hz, H-9'a), 3.71 (IH,t, J= 1.6, 8.0 Hz, H-6"), 5.95 (2H, brs, 3-O-CH,-0-4), 5.97
8.4 Hz, H-9'b), 3.74 (3H, s, 3-OCH3), 3.77 (3H, s,  (2H, brs, 3'-O-CH,-0-4"), 4.05 (1H, d, J = 8.0 Hz,
3-OCH;), 4.55 (1H, d, J = 7.5 Hz, Glc-H-1"); Glc-H-1"); “C-NMR (100 MHz, CD;0D) ¢: 135.6
BC-NMR (100 MHz, DMSO-d;) &: 127.5 (C-1), 1143 (C-1), 109.7 (C-2), 145.5 (C-3), 147.5 (C-4), 108.2
(C-2), 147.2 (C-3), 146.6 (C-4), 114.5 (C-5), 121.9  (C-5), 122.3 (C-6), 33.9 (C-7), 42.6 (C-8), 60.8 (C-9),
(C-6), 90.3 (C-7), 96.1 (C-8), 71.8 (C-9), 129.8 (C-1),  135.7 (C-1"), 109.8 (C-2'), 145.5 (C-3"), 147.5 (C-4"),
110.0 (C-2'), 147.8 (C-3"), 145.8 (C-4"), 115.8 (C-5"),  108.3 (C-5), 122.3 (C-6'), 34.1 (C-7'), 49.1 (C-8"),
118.3 (C-6"), 81.7 (C-7"), 52.8 (C-8'), 68.2 (C-9"), 56.0  69.0 (C-9’), 101.0 (2 X -O-CH,-0-), 103.5 (Gle-C-1"),
(3, 3'-OCHj3), 98.9 (Glc-C-1"), 74.2 (Gle-C-2"), 77.4  74.1 (Glc-C-2"), 77.3 (Glc-C-3"), 70.5 (Glc-C-4"),
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77.3 (Gle-C-5"), 61.5 (Gle-C-6"). LA I $dis 15 Sk i
-, W E A 2 N 3, 4 3, 4-bis
(methylenedioxy)-9'-hydroxyl-lignane-9-methyl-O-f3-
D-glucopyranoside .

EY 3. AETLEEMA, ETHE. &

ﬁmﬁﬂ, Molish J< BT ESI-MS m/z: 553
[M+H] H-NMR (400 MHz, CD;0D) d: 6.99 (1H,
d, J=1.6 Hz, H-2), 7.02 (1H, d, J = 8.0 Hz, H-5), 6.82
(1H, dd, J = 1.6, 8.0 Hz, H-6), 4.86 (1H, s, H-7), 6.91
(1H, d, J = 1.6, Hz, H-2'), 6.70 (1H, d, J = 8.0 Hz,
H-5'), 6.72 (1H, dd, J = 1.6, 8.0 Hz, H-6"), 4.81 (1H, s,
H-7"), 3.79 (3H, s, 3-OCHs), 3.79 (3H, s, 3'-OCHj),
3.87 (2H, d, J = 9.6 Hz, H-9a, 9'a), 3.96 (2H, d, J =
9.6 Hz, H-9b, 9b), 4.79 (1H, d, J = 8.0 Hz, Glc-
H-1"); "“C-NMR (100 MHz, CD;0D) §: 133.0 (C-1),
113.4 (C-2), 150.2 (C-3), 147.5 (C-4), 117.2 (C-5),
121.5 (C-6), 88.9 (C-7), 89.4 (C-8), 76.8 (C-9), 129.6
(C-1"), 112.9 (C-2'), 148.7 (C-3"), 147.4 (C-4"), 115.9
(C-5), 121.7 (C-6"), 88.7 (C-7'), 89.3 (C-8'), 76.8
(C-9"), 56.9 (3-OCHj3), 56.6 (3-OCH3), 102.6 (Gle-C-
1), 74.9 (Gle-C-2"), 77.7 (Gle-C-3"), 71.3 (Gle-C-4"),
78.0 (Gle-C-5"), 62.6 (Glc-C-6"). PL_F$ds b5 Sk i

— 5B, S EA Y 3 O prinsepiol-4-O-B-D-
glucopyranoside.

WEY) 4. AETGETERMAR, AT, O8F
FIK, Molish W BHYE. ESI-MS m/z: 537 [M—H] -
'H-NMR (400 MHz, CD;0D) 8: 3.25 (1H, d, J = 16.8
Hz, H-1a), 2.64 (1H, d, J = 16.8 Hz, H-1b), 3.79 (1H, d,
J =112 Hz, H-2a), 3.58 (1H, d, J = 11.2 Hz, H-2a),
2.05 (1H, m, H-3), 3.80 (1H, dd, J = 6.4, 10.4 Hz,
H-3a), 3.56 (1H, dd, J = 4.0, 10.4 Hz, H-3a), 4.05 (1H,
d, J = 11.5 Hz, H-4), 6.50 (1H, s, H-5), 6.70 (1H, s,
H-8), 6.70 (1H, d, J = 2.0 Hz, H-2'), 6.76 (1H, d, J =
8.0, H-5"), 6.66 (1H, dd, J = 2.0, 8.0 Hz, H-¢"), 3.81
(3H, s, 7-OCH3), 3.73 (3H, s, 3'-OCHj3), 4.35 (1H, d,
J = 8.0 Hz, Gle-H-1"); “C-NMR (100 MHz, CD;0D)
d:39.9 (C-1), 74.9 (C-2), 69.3 (C-2a), 47.2 (C-3), 60.8
(C-3a), 45.0 (C-4), 119.0 (C-5), 1462 (C-6), 149.1
(C-7), 113.9 (C-8), 129.8 (C-9), 138.1 (C-10), 134.0
(C-1'), 113.7 (C-2"), 148.8 (C-3), 146.1 (C-4), 116.1
(C-5"), 123.6 (C-6'), 56.7 (7-OCHj3), 56.3 (3'-OCHj),
103.4 (Gle-C-1"), 74.6 (Glec-C-2"), 77.8 (Gle-C-3"),
71.0 (Gle-C-4"), 77.9 (Gle-C-5"), 62.0 (Gle-C-6"). LA

¥ SckoE 8, WMEE a4 o (-
%\/rw%;m‘a% 6-O-B-D- 1% ML B 1 o

WEY S g (P, TR,
LA Wﬁe‘rﬁu, Molish % BH 7 . ESI-MS m/z: 355
[M—H] . 'H-NMR (400 MHz, CD;0D) 6: 7.33 (1H,
t,J=3.6 Hz, H-2), 6.78 (1H, d, J = 8.0 Hz, H-5), 7.12
(1H, dd, J = 2.0, 8.0 Hz, H-6), 7.54 (1H, d, J = 16.0
Hz, H-7), 6.49 (1H, d, J = 16.0 Hz, H-8), 3.82 (3H, s,
3-OCH3), 4.06 (1H, d, J = 8.0 Hz, Glc-H-1");
BC-NMR (100 MHz, CD;0D) §: 126.0 (C-1), 111.6
(C-2), 149.9 (C-3), 148.4 (C-4), 116.0 (C-5), 123.8
(C-6), 145.7 (C-7), 114.9 (C-8), 167.2 (C-9), 56.2
(3-OCH3), 97.4 (Gle-C-1'), 75.2 (Gle-C-2'), 74.1
(Gle-C-3"), 69.7 (Gle-C-4'), 76.9 (Glc-C-5"), 64.4
(Gle-C-6"). DA_%dhs b5 scmkapid—2™, s et
&) 5 4 6-0-(E)-feruloyl-p-glucopyranoside .

B 6: Wuttadh i CFHED), nI¥ T HIEE.
LA WL, Molish S W BH % - EST-MS m/z: 355
[M—H] . "H-NMR (400 MHz, CD;0D) 6: 7.33 (1H,
t,J=3.6 Hz, H-2), 6.78 (1H, d, J = 8.0 Hz, H-5), 7.12
(1H, dd, J = 2.0, 8.0 Hz, H-6), 7.54 (1H, d, J = 16.0
Hz, H-7), 6.49 (1H, d, J = 16.0 Hz, H-8), 3.82 (3H, s,
-OCHj3), 4.39 (1H, d, J = 2.0 Hz, Gle-H-1"); C-NMR
(100 MHz, CH;0D) ¢: 126.0 (C-1), 111.6 (C-2), 149.8
(C-3), 148.4 (C-4), 116.0 (C-5), 123.7 (C-6), 145.6
(C-7), 114.8 (C-8), 167.2 (C-9), 56.2 (3-OCH3), 92.8
(Gle-C-1'), 72.7 (Gle-C-2"), 73.4 (Gle-C-3"), 70.7
(Gle-C-4"), 75.2 (Gle-C-5"), 64.4 (Gle-C-6"). LA %
53R IE 8, MRS 6 N 6-0-(E)-
feruloyl-a-glucopyranoside.

& 7: AETCETEH AR, Molish KV,
Liebermann Burchard < V. 241 {4, ESI-MS m/z: 941
[M—H] . 'H-NMR (400 MHz, DMSO-dy) 6: 1.09
(3H, s, H-23), 0.99 (3H, s, H-27), 0.87 (9H, s, H-24,
26, 30), 0.76 (3H, s, H-29), 0.71 (3H, s, H-25); 4.78
(1H, d, J = 7.6 Hz), 4.45 (1H, d, J = 7.6 Hz) #1432
(1H, d, J = 6.8 Hz) 4b>h 3 AN 0 10 55 0 715
‘F; PC-NMR (100 MHz, DMSO-d,) &: 38.3 (C-1),
25.8 (C-2), 89.1 (C-3), 39.0 (C-4), 55.3 (C-5), 18.0
(C-6), 32.6 (C-7), 39.1 (C-8), 47.3 (C-9), 36.5 (C-10),
23.1 (C-11), 121.7 (C-12), 144.0 (C-13), 41.5 (C-14),
27.4 (C-15), 22.8 (C-16), 45.7 (C-17), 41.0 (C-18),
45.9 (C-19), 30.6 (C-20), 33.5 (C-21), 32.3 (C-22),
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27.6 (C-23), 16.2 (C-24), 15.3 (C-25), 17.0 (C-26),
25.8 (C-27), 178.8 (C-28), 33.1 (C-29), 23.6 (C-30):
HAREAE S WK 2. DLEBEE 5 Soikipas — s,
WS EAY) T TR IR-3-O-B-D-MH e 5 25 4 -
(152)-B-D- i 58] 25 5 -(1—3)-B-D- MLk e 71 2 B
WY 8: HETLE Bk AR, Molish e M FHE,
Liebermann-Burchard WV 241 4. ESI-MS m/z: 1 119
[M—H]; 'H-NMR (400 MHz, DMSO-dy) ¢: 1.10
(3H, s, H-27), 0.87 (9H, s, H-25, 29, 30), 0.71 (3H, s,
H-26), 0.58 (3H, s, H-24); 4.32 (1H, d, J = 7.6 Hz),
438 (1H, d, J=7.2 Hz), 4.59 (1H, d, J = 7.6 Hz) f0I
4.74 (1H, d, J = 8.0 Hz) Ak 4 AN1ZEH 1) iy 2 ot 1
f%5; "C-NMR (100 MHz, DMSO-dy) J: 38.3 (C-1),
25.4 (C-2), 80.7 (C-3), 42.6 (C-4), 46.3 (C-5), 17.4
(C-6), 32.3 (C-7), 39.0 (C-8), 47.3 (C-9), 36.2 (C-10),

23.1 (C-11), 121.8 (C-12), 144.1 (C-13), 41.6(C-14),
274 (C-15), 22.8 (C-16), 45.7 (C-17), 41.0 (C-18),
45.9 (C-19), 30.6 (C-20), 33.5 (C-21), 32.2 (C-22),
62.6 (C-23), 12.7 (C-24), 15.7 (C-25), 17.1 (C-26),
25.8 (C-27), 178.8 (C-28), 33.1 (C-29), 23.6 (C-30);
AR S W 2. U EBUE 5 Somk s — s,
WS B G 8 Dby i A R T H5-3-O-B-D- LR i %6 1 -
(1—2)-B-D- HLt W # % i -(1—3)-B-D- WL, i 7] 25 B -
(1—3)-B-D-NH I 3 25 .

E 9: AETEETEH K, Molish KV BHTE,
Liebermann-Burchard 3V 41 {% . ESI-MS m/z: 981
[M—H] . 'H-NMR (400 MHz, DMSO-dy) 6: 1.10
(3H, s, H-27), 0.87 (9H, s, H-25, 29, 30), 0.71 (3H, s,
H-26), 0.59 (3H, s, H-24); 4.38 (1H, d, J = 6.4 Hz),
4.45 (1H, d, J = 7.2 Hz) F14.74 (1H, d, J = 7.6 Hz)

%2 hEWT~11 1 BC-NMR 47
Table 2 *C-NMR data of compounds 7—11

BRI BRAT 7 8 9 HEPERTY B 10 11
Glc 1 104.0 103.1 103.1 Ara 1 104.9 104.8
2 77.4 71.7 77.7 2 81.0 80.9
3 87.2 87.9 87.0 3 73.5 73.4
4 68.7 68.8 68.7 4 68.3 68.3
5 76.8 76.4 76.5 5 65.0 64.9
6 61.1 61.3 61.1 Gle Ik 106.0 105.9
Glc i 101.8 101.8 101.9 2 76.4 76.4
2/ 74.8 74.9 74.8 3! 78.2 78.2
3’ 77.2 77.1 772 4 71.5 71.5
4 71.1 70.8 70.9 5’ 78.2 78.2
5 76.4 76.2 76.6 6' 62.6 62.5
6 61.8 61.0 61.1
Glc 1" 103.2 104.0 103.1
2" 73.9 72.6 73.9
3" 76.8 86.5 77.1
4" 70.2 70.8 70.3
5" 76.8 76.6 76.8
6" 61.6 61.6 61.7
Glc 1 — 102.2 —
2" — 74.0 —
3" — 76.8 —
4" — 70.4 —
5" — 76.5 —
6" — 61.2 —
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ReJy 3 ANHIERESG SR 76555 PC-NMR (100
MHz, DMSO-dj) 6: 38.3 (C-1), 25.4 (C-2), 80.9 (C-3),
42.6 (C-4), 46.3 (C-5), 17.4 (C-6), 32.3 (C-7), 39.0
(C-8), 47.3 (C-9), 36.1 (C-10), 23.1 (C-11), 121.7
(C-12), 144.1 (C-13), 41.6 (C-14), 27.4 (C-15), 22.8
(C-16), 45.7 (C-17), 41.0 (C-18), 45.9 (C-19), 30.6
(C-20), 33.5 (C-21), 32.2 (C-22), 62.6 (C-23), 12.7
(C-24), 15.7 (C-25), 17.1 (C-26), 25.8 (C-27), 178.9
(C-28), 33.1 (C-29), 23.6 (C-30); Fi B A A5 5 WL3&
20 DL S somkaRiE — 83, it sm 9
h) A R 5 -3-O-B-D- N W 4 44 B -(1—2)-B-D- it
W 741 28 B -(1— 3 )~B-D - it 37 26 B

A 10: B0 JGE BRI A, Molish WV FHYE,
Liebermann-Burchard [ )% £ 41.{4, ESI-MS m/z: 773
[M+Na]". "H-NMR (400 MHz, CsDsN) d: 5.46 (1H,
brs, H-12), 3.20 (1H, dd, J = 10.8, 5.0 Hz, H-3), 0.82
(3H, s, H-25), 0.95 (3H, s, H-29), 0.98 (3H, s, H-30),
1.00 (3H, s, H-24), 1.03 (3H, s, H-26), 1.22 (3H, s,
H-27), 1.28 (3H, s, H-23); 5.17 (1H, d, J= 7.6 Hz)
4.95 (1H, d, J = 5.6 Hz) 43 5 g i 2 B RO Be 7 A0k
(ST 7155 PC-NMR (100 MHz, CsDsN) 6
38.7 (C-1), 26.5 (C-2), 88.8 (C-3), 39.5 (C-4), 55.8
(C-5), 18.5 (C-6), 33.2 (C-7), 39.7 (C-8), 48.0 (C-9),
36.9 (C-10), 23.8 (C-11), 122.5 (C-12), 144.9 (C-13),
42.2 (C-14), 28.3 (C-15), 23.7 (C-16), 46.7 (C-17),
42.0 (C-18), 46.5 (C-19), 30.9 (C-20), 34.3 (C-21),
332 (C-22), 282 (C-23), 16.8 (C-24), 15.5 (C-25),
17.4 (C-26), 26.2 (C-27), 180.4 (C-28), 33.3 (C-29),
23.8 (C-30), Tl%HH K bS5 Wk 2. LAk
Kot 5 scmrdioE 8, s A 10 5
1 -3-O-B-D- N e 587 26 B -(1—2)-0u-L- ML IR o] 47411
B

G 11 FETCETER K, Molish B B,
Liebermann-Burchard 2 W £ 414, ESI-MS m/z: 789
[M+Na]". "H-NMR (400 MHz, CsDsN) 8: 5.63 (1H,
brs, H-12), 3.21 (1H, dd, J = 11.6, 4.4 Hz, H-3), 4.40
(1H, brs, H-16), 1.19 (3H, s, H-23), 1.02 (3H, s,
H-24), 0.86 (3H, s, H-25), 1.00 (3H, s, H-26),1.82
(3H, s, H-27), 1.05 3H, s, H-29) &% 1.17 3H, s,
H-30):5.16 (1H, d, J=7.6 Hz) #14.94 (1H,d,J=5.6
Hz) 43 3 A 6 25 85 R ] R 411 B 1) ot 26 0 145 5
BC-NMR (100 MHz, CsDsN) &: 38.7 (C-1), 26.5
(C-2), 88.9 (C-3), 39.5 (C-4), 55.9 (C-5), 18.5 (C-6),

33.5 (C-7), 39.9 (C-8), 47.2 (C-9), 37.0 (C-10), 23.8

(C-11), 122.3 (C-12), 145.2 (C-13), 42.1 (C-14), 36.2

(C-15), 74.8 (C-16), 48.9 (C-17), 41.5 (C-18), 47.3

(C-19), 31.1 (C-20), 36.1 (C-21), 32.8 (C-22), 28.2

(C-23), 16.8 (C-24), 15.6 (C-25), 17.5 (C-26), 27.2

(C-27), 180.3 (C-28), 33.4 (C-29), 24.8 (C-30), H%j

Bl K BT R AR B A5 5 WL 2. DL RAE S Sk

— 5, WML 11 R FEIR-3-0-B-D-IHL

A BE-(1—2)-0-L-ME BT hr AL DR
Wat 12 g (05D, s TR

AR, HES T RN LB, Molish e BTk,

Liebermann-Burehard & . %40 % . "H-NMR (400

MHz, CDCl;) ¢: 1.68 (3H, s), 0.96 (3H, s), 0.82 (3H,

s), 0.78 (3H, s), 0.76 (3H, s), 0.94 (3H, s) #11.03 (3H,

s) N7 MNAHIAE S, 4.67 (1H, brs, H-29a), 4.56

(1H, brs, H-29b); *C-NMR (100 MHz, CDCl;) 6: 28.7

(C-1), 28.1 (C-2), 79.0 (C-3), 39.9 (C-4), 55.2 (C-5),

18.3 (C-6), 34.2 (C-7), 40.8 (C-8), 50.4 (C-9), 37.1

(C-10), 20.9 (C-11), 25.1 (C-12), 38.0 (C-13), 43.0

(C-14), 27.4 (C-15), 35.6 (C-16), 43.0 (C-17), 48.3

(C-18), 48.0 (C-19), 151.0 (C-20), 29.8 (C-21), 40.0

(C-22), 28.4 (C-23), 15.4 (C-24), 16.1 (C-25), 15.9

(C-26), 14.5 (C-27), 18.3 (C-28), 109.3 (C-29), 20.9

(C-30). LA F¥ods 5 3cmiaiiE — 50, Mokt s
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