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Chemical constituents of n-BuOH fraction from ethanolic extract of Clematis
heracleifolia
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Abstract: Objective To investigate the chemical constituents from the whole plants of Clematis heracleifolia. Methods The
n-BuOH part of 75% ethanol extraction of the whole plants was isolated by slilica gel, Sephadex LH-20, ODS column
chromatographies and semi-preparative HPLC. The structures of compounds were identified by NMR, MS, and other spectroscopic
techniques. Results Ten compounds, including 3,23-dihydroxyolean-18-en-28-oic acid-O-a-L-rhamnopyransyl-(1—4)-B-D-
glucopyranosyl-(1—6)-B-D-glucopyranoside (1), kalopanax saponin B (2), clemargenoside B (3), ciwujianoside A1 (4), saponin PJ3
(5), sieboldianoside B (6), hyperin (7), friedelin (8), epifriedelinol (9), and B-sitosterol (10) were isolated and identified. Conclusion
Compound 1 is a new compound named clemahergenoside D, and compounds 2—9 are isolated from the whole plants of C.
heracleifolia for the first time.

Key words: Clematis heracleifolia DC.; 3,23-dihydroxyolean-18-en-28-oic acid-O-o-L-rhamnopyranosyl-(1—4)-f-D-glucopyranosyl-

(1—6)-p-D-glucopyranoside; clemahergenoside D; kalopanax saponin B; clemargenoside B; ciwujianoside Ai; friedelin

EEF} (Ranunculaceae) BRZRIE)E Clematis L. CUFISARFY i #0101 AT A e SRSk AECEREE 7 )
EYERBR AN 2, A 350 20, Hrr o3 Fohdk sE R ALE4, (hE 280 2020 FERREL 7)1
EHrA, 85 PG, ZEMEY A R AREME RS KMAERETE Clematis heracleifolia
FFRIER FERAEFZG A ES 2, W DC. /NS ER A HEY), 3204 TR E L

RS EHER: 2021-07-16

EeWB: HXAARFEIEETITE (81274029)

TEEENY: & F (1990—), Z, Wit, FEMNFHRRAGWHTL. Tel: 17791539129  E-mail: giangiangoodok@163.com

HBEEE: il (19715, J, TBAZERIKY: 1998 g LA 5 AL 2l BB ). BATZIIN. 202, ELASIM, TEEEK%ELAY
WRTCHAT K. 252 R 2 5 R BN E AT, TEEERYADEYE—JOARRARIRN, SERBRRHIAA ZEAF
RINGCHFFORIT LG, IGFR AT, AR BRI HARHE N 6 T, #2718 /03 6 i,
Tel: (029)84711551 E-mail: tanghaifeng71@163.com



* 5186 «

FED 2021E9 8 $52% B 178 Chinese Traditional and Herbal Drugs 2021 September Vol. 52 No. 17

APERIHLI, LT IR MRz A i 55 I E A
o), DA RLEAR ZENE, FH TR R OC T
K BEIRARE . PEE AR, [ A A2 K2k
AR B FURUD, TEPERT T DU R Y
T8 BT PR HT S R R o A B A S U
AR TEO, R T 3k — 20 B 25 20 ot il
M AR R EGE T & S5 SR B RS, A
I AR LN 75% L REK SR IV IE T 1 2 A G
RLBEATAC T AE 7T, 350 B4R 10 MEEY), 7
T EETE N 3,23- AT IR - 18-45-28-12-O-a-L-Hit
W B 20 -(1—4)-B-D- ML i 7] 260 B 2ik-(1—6)-B-D- ik
g 78] %] M £ [3,23-dihydroxyolean-18-en-28-oic  acid-
O-a-L-rhamnopyransyl-(1—4)-B-D-glucopyranosyl-
(1—6)-B-D-glucopyranoside , 1]+ | #fk = & B
(kalopanax saponin B, 2). A& EZH B
(clemargenoside B, 3). FIFLINH A, (ciwujianoside
Ay, 4). 21 PJ; (saponin PJ;, 5). FHRIINF B
(sieboldianoside B, 6). &22#kH Chyperin, 7)+
AKF2HH (friedelin, 8). FAMEE (epifriedelinol, 9)
1 B-75 Sl (B-sitosterol, 10). L&Y 1 &L S
W, i N KHERGE R D, (&Y 2~9 e
IR MR IR T Hh 73 B 45 0E o
1 {UEEMH

HL -0 P (RE IR A 7] XTS
TR r g A (AL BHMCHE B AX#S T )5 Quatrro
Jii % A% ( Micromass 2 7] ); PL343 A Jig 5t {X
(Perkin-Elmer /A ]); AVANCE 500 %48 G A% 1
#RAC. AVANCE 800 4 P HEILIRAL (Bruker 2
"); #i% P680 A RGBAH T (B AF], P680
FRHIEFE UV-VS Kl %5 . CHROMELON LAE N );
Agilent GC-6820 M (434X [Agilent A 7], it HP-5
B AR (30 mX0.32 mm, 0.25 um), &
KIGE TR AR (100~200. 200~
300 H, HSEFAW T s MEAEAER H GF
SR T ) Rp-18 @A E AR R G
(Merck A ®]); ODS Cig3HEl (Pharmacia /A ] );
Sephadex LH-20 # (LB HARAF D N-(=
FRAERESL KM (Sigma AF]D; XIS D-78 %) b
(D-Gle)\ D-#%# (D-Rib) L-FZHE (L-Rha). L-
FaFfFbE (L-Ara) F1 D-AHFE (D-Xyl), Sigma A F];
WG R A T AL oE B RIS e i Al

ZiRT 2014 4 9 R BB E A TORE L,
22 B D o R 24 K 5 T AR TR R T KRR

C. heracleifolia DC. WAH, FrA (20140909) 1+
THREEE RSP R/P A5 RIRGF 8 =
2 REESESE

IR R 2R 4 5 6 kg, MR, FH 10 54
FR) 75% LT FER BRI 3 K, &k 2 h, &FF
JEVRI R 28 1 22 O R, K45 21 IR B 7K 735
IV SRR TR ZE Y 4 7, IO T2,
BN SRR KR E T RERI 3 K, & FFIET
BEJZ I, IR ENIRE 130 g0 L 100 g 12°F
FARERR FERE 5 AT RER bR (3 0 B8, FH =& e -
HEE-K RS (5001 0~65:35:10) BHEEVEH,
B3 12 N5 (Fr. A~L). Fr. A K] Sephadex
LH-20 A tisr &, mahih =& he-HEE (1
D, B3AEY 8 (32mg). 9 (70 mg) 110 (110
mg); Fr. F #H1T Sephadex LH-20 F:ffi, =5 H -
FIEE (10 1) BEMEBRZ%T, kAT A & R0
A, TSN 85%HEE, BEAEY 7 (k=
10.3 min, 32 mg); Fr. G #HATRERFEEARE, =&
Fe- g K 24 (10:1:0~8:1:0.1) BREEWE
Wt, 254 Sephadex LH-20 A% €8 135 12 1] £ v R0
FMERE GREAEN 65%HED /75, [ENEY S
(tr=12.9 min, 18 mg); Fr. J F|H] Sephadex LH-20
HEGER ODS RAFMEEHE (KIKEL 30%-. 50%F
70% FBEBERL) 738, 256 & s AU El Gt
AN 35% RO 4L, 52L& 2(r=18.7 min,
3mg). 3 (;r=16.2 min, 8 mg) 1 4 (x=14.5 min,
16 mg); Fr. K@k ik ot o, DL =50 F - FH -
KEGE (8:2:02~7:25:025) B, M
2E4 Sephadex LH-20 A4 il A2 1) 48 i RGRAH
W GRAIEA 65%H ) 745, [EEY 6 (k=
20.6 min, 34 mg); Fr. L A Sephadex LH-20 A4
. ODS A3l (FKIKEL 30%. 50%. 70%H
BB 8, a2 P& st R
AN 55% FEDO 2L, 152116 E4) 1(r=33.3 min,
30 mg).
3 BEFUEYIERKEE

FREUAL A 1~6 %% 1.5 mg 73 BN 2 mL =4
2B (2mol/L) 1, 120 TN 2h, ZTHEHN, o
e SR A AR AT 2. 280K
2, FEREEYIF I 1 mL JE/KMEBE AR A 2 mL L-
2 Job R R SRR 5 0 T /K I BE 31 (0.1 mol/L),
60 CHiF 2 h, ZAWTs M 1 mL MEREF 0.5 mL
N-(= HERESLKME, 60 Chn#k 1 h, Z& T, LA
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IECBEAUKARL, AHUAEERT GC 2 fr (Rib=E
250 'C; FEIR 180~250 C, 5 C/min; 2%
280 C; HEFEE 1 pLs A RNESD DO, i iR
PR EERERT AR D RIRE ot BERE AT A= 0 1) O B F (] 7 b
A IR RNE . BRTEERERT A AR B i A 431
N D-Gle 4 16.78 min. L-Ara ¥ 9.65 min. D-Xyl
13.43 min. Z-Rha /¥ 12.31 min #1 D-Rib >4 9.16 min.
4 ZEHEE

WEY 1. AETLERAR, ST HEEAT
BE, [o]s +1.3°(c0.13, F{E), Liebermann-Burchard
MY Molish Je M35 2 FAPE, HEMDY R R A
Y. HR-ESI-MS &or#Esr T & FUE [M—H] m/z
941.513 2 (CasH77018 THEAE N 941,511 00, ZiEH
TR B B e AL A 11K 43 1508 CasHasOns,
AHLAIE R 10,

'H-NMR (500 MHz, pyridine-ds) ¥4 (£ 1)
37 XA 7R 6 AN A IS 50 0u 0.83.0.95.0.99.

1.05. 1.05 #1 1.17, 1 MEHEM RIS S on 5.25
(1H, brs, H-19). 7E HSQC ¥ 7 a4 Y48 B AH M Y 6
MRS S oc 1561 17.7. 29.5. 133, 16.8
F131.0.454 BC-NMR (125 MHz, pyridine-ds) 1% dc
175.8 (C-28) 1 6c 73.7 (C-3) 155, $#&m C-28 fi
RREEHFEE, C-3 MARTERCAT 8. LAY 1A
FEOR R R . £ HMBC i (& 1) 1, 012.30
(H-21) #11.42 (H-16) {555 dc 1382 5 SfF{EiL
FEERR, 1M ous5.251E55 dc41.6 (C-13). 49.1
(C-17). 33.9 (C-21)~ 32.6 (C-20). 29.5 (C-29) #131.0
(C-30) FIAFAEARICUE, R bk ] DA I 008 o7 B 7
C-18(19) fiz. 54 'H-'H COSY. HMBC. TOCSY.
HSQC. NOESY i, "JIHEH c L. &5
T (R Do MESCERIRIEIIF HA C-18(19) MU
4t 21t A (calendasaponin A), HERiEEHE
BeA—5, M PRAE T A 1 T TEE N S 1%
WAV, RISGERRG . XHMEEY) 1 3TIROK RS

#1 AW 18 BC-NMR (125 MHz) 1 'H-NMR (500 MHz) #%
Table 1 '3C-NMR (125 MHz) and 'H-NMR (500 MHz) data of compound 1
Az dc 9 DA dc o
1 39.5 1.04 (m), 1.68 (m) 25 17.7 0.95 (s)
2 28.2 1.93 (m) 26 16.8 1.17 (s)
3 737 456 (m) 27 15.6 0.83 (s)
4 414 28 175.8
5 49.3 1.45 (m) 29 29.5 0.99 (s)
6 18.8 1.44 (m) 30 31.0 1.05 (s)
7 34.3 1.49 (m) 28-0-sugar-Glcl-1 96.2 6.36 (d, J=8.5Hz)
8 433 2 74.3 4.10 (m)
9 51.9 1.41 (m) 3 79.1 4.21 (m)
10 37.7 4 71.2 4.28 (m)
11 21.6 1.24 (m), 1.50 (m) 5 78.4 4.09 (m)
12 26.7 1.20 (m), 1.63 (m) 6 69.6 4.29 (m)
13 41.6 2.66 (d,J=11.0Hz) Glcll-1 105.3 4.95 (d, J=8.0 Hz)
14 433 2 75.6 3.94 (m)
15 30.2 1.21 (m), 2.14 (m) 3 76.8 4.16 (m)
16 35.0 1.42 (m) 4 78.6 4.40 (m)
17 49.1 5 775 3.68 (m)
18 138.2 6 61.7 4.10 (m)
19 133.2 5.25 (brs) Rha-1 103.1 5.85 (brs)
20 32.6 2 72.9 4.68 (brs)
21 33.9 1.71 (m), 2.30 (m) 3 73.1 4.56 (m)
22 34.1 1.36 (m), 2.55 (m) 4 74.3 4.34 (m)
23 68.1 3.70 (m), 4.17 (m) 5 70.6 4.98 (m)
24 13.3 1.05 (s) 6 18.8 1.70 (d, J= 6.5 Hz)
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1 #®&M1 5 REZE HMBC 1 NOESY 8%
Fig. 1 Structure and key HMBC, NOESY correlations of compound 1

HIRATEYIZB, 2 GC 4, Heth & 1 s
Wi D-Gle L-Rha, #1252 0 1. 'TH-NMR # 1k
B3 AMFERIEELE S ou 6.36 (1H, d, J = 8.5 Hz,
GlcI-H-1) 5.85 (1H, brs, Rha-H-1), 4.95 (1H, d, J =
8.0 Hz, GlclI-H-1); HSQC T UG Jic 1| FH A 5 14 o &
W55 dc 96.2 (GleI-C-1), 103.1 (Rha-C-1), 105.3
(GlelI-C-1). % & pl R i R S MBS H 4 J= 8.5 Hz
RIS FE SR AERT A AL B BRAERE L I RS
5N TR, 3 AR S REBRIA ZE TR 25N Sc
73.1 (Rha-C-3) # dc 70.6 (Rha-C-5), AJ W Hi kN
PEEF BN o R0, £54 TOCSY 1%, @it H-"H
COSY W HJE T G M E G S, FiEd HSQC i
FJE T ATE BERL RS 5. HMBC i, mIgEs|
GlcI-H-1/C-28, GlclI-H-1/GlcI-C-6 LA & Rha-H-1/
GIclI-C-4 #H%, MIiffhE 7 HEE S HoM &t
6] R A S5 P o X 28(F B n LU NOESY
ARG WA, WL 1.

i b, A 1 EEEE 3,23- R AR
R-18-)7i-28- 1 -O-a- L-ME Wi BR 2 5 35 -(1—4)-B-D-1tk
1 6] 267 A 32 -(1—6)-B-D-MHE TR 48] 28] B, 248 SciFinder
G EAW, e HoOvBeay, s Rk
i D (clemahergenoside D).

WEY 2. BETERMAR, 2% Tk
B, [a]s -16.4° (c0.16, FEE), Lieberman-Buchard
N5 Molish e M52 BHME, 5 10%6i 8 &t 7] 2
T (0, ESI-MS m/z: 1057 [M—H] . K 516&%
1 MR TRR K MR, K th Gle. Rha Al Ara, £
i GC e eI E N 2 22 0 1. TH-NMR
(800 MHz, pyridine-ds) 6: 0.87 (3H, s, H-24), 0.89
(3H, s, H-25), 0.94 (3H, s, H-26), 0.98 (3H, s, H-27),
1.13 (3H, s, H-29), 1.18 (3H, s, H-30), 5.41 (1H, brs,

H-12), 5.80 (1H, brs, 3-O-Ara-H-1), 6.29 (1H, brs,
3-0-Rha-H-1), 6.19 (1H, d, J = 8.0 Hz, 28-O0-Glcl-
H-1), 4.96 (1H, d, J = 7.5 Hz, 28-0-GlcII-H-1), 4.71
(1H, d, J = 6.1 Hz, 28-O-Rha-H-1); '3C-NMR (200
MHz, pyridine-ds) : 38.8 (C-1), 26.3 (C-2), 80.9
(C-3), 43.1 (C-4), 47.6 (C-5), 18.0 (C-6), 32.6 (C-7),
39.7 (C-8), 48.3 (C-9), 36.3 (C-10), 23.6 (C-11), 122.7
(C-12), 144.1 (C-13), 42.3 (C-14), 28.2 (C-15), 23.1
(C-16), 46.8 (C-17), 41.3 (C-18), 45.8 (C-19), 30.5
(C-20), 33.7 (C-21), 32.1 (C-22), 63.5 (C-23), 13.7
(C-24), 15.8 (C-25), 17.3 (C-26), 25.7 (C-27), 176.3
(C-28), 32.8 (C-29), 23.4 (C-30), 43 HMBC it &I
i B B2 P A Rha(1—2)Ara- il Rha(1—4)Glcll
(1—6)Glcl-, 103.8 (3-O-Ara-C-1), 75.9 (3-O-Ara-C-2),
74.5 (3-O-Ara-C-3), 69.0 (3-O-Ara-C-4), 65.3 (3-O-
Ara-C-5), 100.9 (3-O-Rha-C-1), 72.0 (3-O-Rha-C-2),
72.3 (3-O-Rha-C-3), 73.9 (3-O-Rha-C-4), 69.5 (3-O-
Rha-C-5), 18.3 (3-O-Rha-C-6), 95.3 (28-O-GlcI-C-1),
73.7 (28-0-GlcI-C-2), 78.6 (28-O-GlcI-C-3), 70.6
(28-0-GlcI-C-4), 77.9 (28-O-GlcI-C-5), 69.0 (28-O-
GlcI-C-6), 104.6 (28-O-GlcII-C-1), 75.0 (28-O-GlclI-
C-2), 76.3 (28-O-GlcII-C-3), 78.0 (28-O-GlcII-C-4),
76.9 (28-O-GlcII-C-5), 61.0 (28-O-GlcII-C-6), 102.5
(28-O-Rha-C-1), 72.3 (28-O-Rha-C-2), 72.5 (28-O-
Rha-C-3), 73.8 (28-O-Rha-C-4), 70.1 (28-O-Rha-
C-5), 18.3 (28-O-Rha-C-6). LA i 140k 5 SCiik 3L
PRA ), MR ED) 2 RIS B,
&Y 3. ABTEKHR, 5% Titme s
B, [a]5-13.4° (c0.09, HEE), Lieberman-Buchard
M5 Molish o N#52FHTE, 5 10%6H & 7] 2
410, ESI-MS m/z: 1213 [M—H] . K 5E%
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1 AHE 71T BR /K A, #&H Glew Rha. Ara Al Rib,
2k GC st eflmtesly 21011 1.
'"H-NMR (800 MHz, pyridine-ds) J: 0.87 (3H, s,
H-25), 0.87 (3H, s, H-29), 0.87 (3H, s, H-30), 1.05
(3H, s, H-26), 1.10 (3H, s, H-24), 1.21 (3H, s, H-27),
1.24 (3H, s, H-23), 5.43 (1H, brs, H-12), 6.26 (1H,
brs, 3-O-Ara-H-1), 6.20 (1H, d, J = 8.0 Hz, 3-O-Rha-
H-1), 6.24 (1H, d, J = 8.0 Hz, 28-O-GlcI-H-1), 5.00
(1H, d, J = 7.6 Hz, 28-O-Rib-H-1 ), 4.81 (1H, d, J =
6.0 Hz, 28-O-GlclI-H-1); '*C-NMR (200 MHz,
pyridine-ds) 5: 39.0 (C-1), 26.5 (C-2), 88.6 (C-3), 39.3
(C-4), 55.8 (C-5), 18.1 (C-6), 33.3 (C-7), 39.7 (C-8),
47.4 (C-9), 36.8 (C-10), 23.4 (C-11), 122.6 (C-12),
144.3 (C-13), 42.0 (C-14), 28.0 (C-15), 22.9 (C-16),
46.8 (C-17), 41.4 (C-18), 46.0 (C-19), 31.0 (C-20),
33.6 (C-21), 31.4 (C-22), 27.9 (C-23), 16.8 (C-24),
15.6 (C-25), 17.3 (C-26), 25.8 (C-27), 176.3 (C-28),
33.0 (C-29), 22.8 (C-30). £:ik HMBC 15 r] %1, FidE
BRI F N C-3 fif Rib(1—3)Rha(1—2)Ara-Al C-28
£7 GlelI(1—6)Glel-, 105.2 (3-O-Ara-C-1), 75.1 (3-O-
Ara-C-2), 74.0 (3-O-Ara-C-3), 69.3 (3-O-Ara-C-4),
65.6 (3-O-Ara-C-5), 101.2 (3-O-Rha-C-1), 71.8 (3-O-
Rha-C-2), 81.0 (3-O-Rha-C-3), 72.3 (3-O-Rha-C-4),
69.7 (3-O-Rha-C-5), 183 (3-O-Rha-C-6), 104.5
(3-O-Rib-C-1), 72.0 (3-O-Rib-C-2), 67.8 (3-O-Rib-
C-3), 70.1 (3-O-Rib-C-4), 65.2 (23-O-Rib-C-5), 95.8
(28-O-GlcI-C-1), 73.4 (28-O-GlcI-C-2), 78.5 (28-O-
GlcI-C-3), 70.7 (28-O-GlcI-C-4), 78.3 (28-O-Glcl-
C-5), 69.3 (28-O-GlcI-C-6), 105.1 (28-O-GlclI-C-1),
75.0 (28-O-GlclI-C-2), 78.3 (28-O-GlclI-C-3), 71.4
(28-0-GIclII-C-4), 77.8 (28-O-GlclI-C-5), 63.0 (28-O-
GIcll-C-6). LAl 1 s 5 S kB i 3 A — g 0o,
WS B G 3 M R LR B B

WEY 4: BETEMAR, 8% Tikue
B, [a]5-10.5° (c0.18, HEE), Lieberman-Buchard
N5 Molish Jz M52 BHME, 5 10%6i 8 &t 7] 2
T (0, ESI-MS m/z: 1219 [M—H] . K 51&%
1 MFJTEATER KAE, #a it Gle. Rha il Ara, £
i GC aHrfE ElIREEEI N 301 1. 'H-NMR
(800 MHz, pyridine-ds) d: 0.90 (3H, s, H-25), 0.92
(3H, s, H-29), 0.96 (3H, s, H-30), 1.15 (3H, s, H-26),
1.11 (3H, s, H-24), 1.26 (3H, s, H-27), 1.29 (3H, s,
H-23), 5.44 (1H, brs, H-12), 582 (IH, brs,

3-0-Ara-H-1), 6.20 (1H, d, J = 8.0 Hz, 3-O-Glc-H-1),
4.98 (1H, d, J = 7.6 Hz, 28-O-GlcI-H-1), 4.83 (1H, d,
J = 6.2 Hz, 28-O-GlclI-H-1), 5.40 (1H, d, J = 7.4 Hz,
28-0-Rha-H-1); '3C-NMR (200 MHz, pyridine-ds)
38.8 (C-1), 26.5 (C-2), 88.8 (C-3), 39.6 (C-4), 55.8
(C-5), 18.6 (C-6), 33.4 (C-7), 39.9 (C-8), 48.2 (C-9),
37.1 (C-10), 23.8 (C-11), 122.9 (C-12), 144.2 (C-13),
42.2 (C-14), 28.3 (C-15), 23.5 (C-16), 47.3 (C-17),
41.8 (C-18), 46.3 (C-19), 30.9 (C-20), 34.1 (C-21),
32.7 (C-22), 28.2 (C-23), 16.9 (C-24), 15.6 (C-25),
17.6 (C-26), 26.2 (C-27), 176.6 (C-28), 33.3 (C-29),
23.8 (C-30). it HMBC 8 n] Kb I 5
C-3 fii Gle(1—2)Ara-fll C-28 17 Rha(l1—4)Glcll
(1-6)Glcl-, 104.8(3-O-Ara-C-1), 81.2 (3-O-Ara-C-
2), 73.6 (3-O-Ara-C-3), 68.3 (3-O-Ara-C-4), 65.4
(3-0-Ara-C-5), 106.2 (3-O-Glc-C-1), 76.8 (3-O-Glc-
C-2), 78.5 (3-0-Gle-C-3), 71.8 (3-O-Glc-C-4), 78.4
(3-0-Gle-C-5), 62.9 (3-O-Glc-C-6), 95.8 (28-0O-Glcl-
C-1), 73.9 (28-O-GlcI-C-2), 78.8 (28-O-GlcI-C-3),
71.0 (28-O-GlcI-C-4), 78.3 (28-O-GlcI-C-5), 69.4
(28-0-GlcI-C-6), 104.9 (28-O-GlcII-C-1), 75.5 (28-O-
GIcII-C-2), 76.6 (28-O-GlcII-C-3), 78.5 (28-O-GlclI-
C-4), 77.4 (28-O-GlcII-C-5), 61.5 (28-O-GlcII-C-6),
102.8 (28-O-Rha-C-1), 72.8 (28-O-Rha-C-2), 73.0
(28-0-Rha-C-3), 74.3 (28-O-Rha-C-4), 70.8 (28-O-
Rha-C-5), 18.8 (28-O-Rha-C-6). DL Fikit¥dis 5 ik
AR, MESEEY) 4 NRTO0E A
WEY 5. AETERMAR, 5Tt
fiZ; Lieberman-Buchard [z V5 Molish S W3 % FH
P, 5 10%i R @t 7] 22840 5 ESI-MS m/z: 1203
M—H]. XHS5hEY 1 HETTEEATER KR,
i Glew Rha 1 Ara, 438 GC 43 #rifise e i1t
1742 :2: 1. '"H-NMR (800 MHz, pyridine-ds) o:
0.91 (3H, s, H-25), 0.92 (3H, s, H-29), 0.93 (3H, s,
H-30), 0.98 (3H, s, H-26), 1.11 (3H, s, H-24), 1.26
(3H, s, H-27), 1.29 (3H, s, H-23), 5.40 (1H, brs,
H-12), 5.80 (1H, brs, 3-O-Ara-H-1), 6.27 (1H, brs,
3-0O-Rha-H-1), 6.18 (IH, d, J = 8.0 Hz, 28-O-
GlcI-H-1), 5.02 (1H, d, J=7.4 Hz, 28-O-GlclI-H-1),
4.80 (1H, d, J = 6.0 Hz, 28-0O-Rha-H-1); '3C-NMR
(200 MHz, pyridine-ds) 0: 38.8 (C-1), 26.5 (C-2), 88.5
(C-3), 39.3 (C-4), 55.6 (C-5), 18.3 (C-6), 33.0 (C-7),
39.8 (C-8), 48.0 (C-9), 36.8 (C-10), 23.6 (C-11), 123.0
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(C-12), 144.0 (C-13), 41.9 (C-14), 28.1 (C-15), 23.2
(C-16), 46.8 (C-17), 41.5 (C-18), 46.0 (C-19), 30.5
(C-20), 33.8 (C-21), 32.3 (C-22), 28.0 (C-23), 16.8
(C-24), 15.3 (C-25), 17.3 (C-26), 25.8 (C-27), 176.3
(C-28), 33.0 (C-29), 23.5 (C-30). H1 HMBC i &% I pk
WEEREIRE N C-3 £ Rha(l—2)Ara-fll C-28 £
Rha(1—4)GlcII(1—6)Glcl-, 104.3 (3-O-Ara-C-1),
75.3 (3-0-Ara-C-2), 73.9 (3-O-Ara-C-3), 68.6 (3-O-
Ara-C-4), 64.5 (3-O-Ara-C-5), 101.3 (3-O-Rha-C-1),
72.6 (3-O-Rha-C-2), 72.4 (3-O-Rha-C-3), 73.8 (3-O-
Rha-C-4), 70.0 (3-O-Rha-C-5), 18.3 (3-O-Rha-C-6),
95.8 (28-0-GlcI-C-1), 73.5 (28-0-GlcI-C-2), 78.3
(28-0-GlcI-C-3), 70.7 (28-O-GlcI-C-4), 78.0 (28-0O-
GlcI-C-5), 69.0 (28-O-GlcI-C-6), 104.7 (28-O-Glcll-
C-1), 75.3 (28-0-GlclI-C-2), 76.4 (28-O-GlcII-C-3),
78.0 (28-0-GlclI-C-4), 76.9 (28-O-GlclII-C-5), 61.0
(28-O-GlcII-C-6), 102.6 (28-O-Rha-C-1), 72.4 (28-O-
Rha-C-2), 72.3 (28-O-Rha-C-3), 73.8 (28-O-Rha-C-
4), 69.7 (28-0O-Rha-C-5), 18.3 (28-O-Rha-C-6). Ll |
PG 5 SRR A S, WEEE A S
NEF Plso

WEY 6: HETERMAR, ZHE T kg
%, Lieberman-Buchard 5 Molish W % FH
P, 5 10%0i R 2t 7 2240, ESI-MS m/z: 1335
M—H]". RHS5EY 1 HEEEATER K,
i Gle. Rha. Xyl fll Ara, 243t GC i &
TIEEy 222010 1. 'H-NMR (800 MHz,
pyridine-ds) d: 0.90 (3H, s, H-25), 0.91 (3H, s, H-29),
0.93 (3H, s, H-30), 0.97 (3H, s, H-26), 1.12 (3H, s,
H-24), 1.27 (3H, s, H-27), 1.28 (3H, s, H-23), 5.42
(1H, brs, H-12), 5.87 (1H, brs, 3-O-Ara-H-1), 6.32
(1H, brs, 3-0-Rha-H-1), 6.25 (1H, brs, 3-O-Xyl-H-1),
5.01 (1H, d, J = 8.0 Hz, 28-0-GlcI-H-1), 4.85 (1H, d,
J = 6.4 Hz, 28-O-GlcII-H-1), 5.37 (1H, d, J= 7.6 Hz,
28-0-Rha-H-1); '*C-NMR (200 MHz, pyridine-ds) J:
39.2 (C-1), 27.0 (C-2), 89.1 (C-3), 39.9 (C-4), 56.3
(C-5), 18.8 (C-6), 33.4 (C-7), 40.2 (C-8), 48.3 (C-9),
37.3 (C-10), 24.1 (C-11), 123.2 (C-12), 144.4 (C-13),
42.4 (C-14), 28.6 (C-15), 23.6 (C-16), 47.3 (C-17),
41.9 (C-18), 46.5 (C-19), 31.0 (C-20), 34.3 (C-21),
32.8 (C-22), 28.5 (C-23), 17.5 (C-24), 16.0 (C-25),
17.8 (C-26), 26.4 (C-27), 176.9 (C-28), 33.4 (C-29),
24.0 (C-30). Zid HMBC i & IUEBEE R T 4 -

C-3 £ Xyl(1—3)Rha(1—2)Ara-F1 C-28 Rha(1—4)
Glell(1—6)Glel-, 105.6 (3-O-Ara-C-1), 75.6 (3-O-
Ara-C-2), 75.2 (3-0-Ara-C-3), 69.8 (3-O-Ara-C-4),
65.5 (3-0-Ara-C-5), 101.7 (3-O-Rha-C-1),72.4 (3-O-
Rha-C-2), 81.5 (3-O-Rha-C-3), 73.1 (3-O-Rha-C-4),
70.2 (3-O-Rha-C-5), 18.8 (3-O-Rha-C-6), 106.7 (3-O-
Xyl-C-1), 75.3 (3-0-Xyl-C-2), 78.4 (3-O-Xyl-C-3),
70.9 (3-0O-Xyl-C-4), 66.1 (3-0-Xyl-C-5), 95.9 (28-O-
GlcI-C-1), 74.2 (28-0-GlcI-C-2), 79.0 (28-0-GlcI-C-
3), 71.1 (28-O-GlcI-C-4), 78.3 (28-O-GlcI-C-5), 69.4
(28-0-GlcI-C-6), 105.1 (28-O-GlclI-C-1), 75.6 (28-
O-GlclI-C-2), 76.8 (28-0-GlcII-C-3), 78.5 (28-O-
GlcllI-C-4), 77.4 (28-O-GlcII-C-5), 61.5 (28-O-GlclI-
C-6), 103.0 (28-O-Rha-C-1), 72.9 (28-O-Rha-C-2), 73.0
(28-O-Rha-C-3), 74.3 (28-O-Rha-C-4), 70.6 (28-O-Rha-
C-5), 18.8 (28-O-Rha-C-6). LA ittt 5 Sk Eidh
BRI, WeEEWEY) 6 MRk TN B,

a7 wEERE (EH-HED, ST
T HIEEEAN, mp 225~226 C; Molish J B 2 FH
ESI-MS m/z 487 [M+Na]*, 463 [M—H]~, #Eill4>7
N C1H20012. 'H-NMR (500 MHz, DMSO-ds) o:
12.63 (1H, s, 5-OH), 10.88 (1H, s, 7-OH), 9.76 (1H, s,
4'-OH), 9.10 (1H, s, 3’-OH), 7.64 (1H, dd, J= 8.2, 1.6
Hz, H-6'), 7.51 (1H, d, J = 1.6 Hz, H-2'), 6.80 (1H, d,
J =83 Hz, H-5), 6.44 (1H, d, J = 2.0 Hz, H-6), 6.24
(1H, d, J = 2.0 Hz, H-8), 5.43 (I1H, d, J = 7.8 Hz,
H-1"), 5.20 (1H, d, J = 4.5 Hz, 4"-OH), 4.88 (1H, d,
J = 5.5 Hz, 2"-OH), 4.43 (2H, m, 3", 6"-OH), 3.64
(1H, m, H-6"b), 3.62 (1H, m, H-6"a), 3.50 (1H, m,
H-5"), 3.39 (1H, m, H-4"), 3.37 (1H, m, H-2"), 3.30
(1H, m, H-3"); 13C-NMR (125 MHz, DMSO-ds) o:
156.4 (C-2), 133.7 (C-3), 177.9 (C-4), 161.4 (C-5),
98.9 (C-6), 164.2 (C-7), 93.7 (C-8), 156.4 (C-9), 103.9
(C-10), 122.0 (C-1"), 115.2 (C-2'), 144.9 (C-3"), 148.5
(C-4", 115.9 (C-5"), 120.9 (C-6"), 101.7 (C-1"), 71.1
(C-2"), 73.1 (C-3") , 67.9 (C-4"), 75.8 (C-5"), 60.1
(C-6")o LA E i E 15 SO He A — F(20), i
KRB T NE LR

A& 8: HEERRG & CaEE-NED, 5
BT A MBS, mp 257~258 'C; 5 10% R
FE 55 e b R KA. ESI-MS m/z 449 [M+
Na]*, e 4T3~ C3Hs00. "H-NMR (500 MHz,
CDCl3) 6: 0.70 (3H, s, H-24), 0.83 (3H, s, H-25), 0.84
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(3H, d, J = 6.2 Hz, H-23), 0.94 (3H, s, H-26), 0.97
(3H, s, H-27), 0.98 (3H, s, H-28); 3C-NMR (125
MHz, CDCl3) d: 22.2 (C-1), 41.6 (C-2), 213.1 (C-3),
58.1 (C-4), 42.2 (C-5), 41.2 (C-6), 18.3 (C-7), 53.0
(C-8), 37.4 (C-9), 59.4 (C-10), 35.7 (C-11), 30.4
(C-12), 39.6 (C-13), 38.2 (C-14), 32.4 (C-15), 35.9
(C-16), 29.8 (C-17), 42.7 (C-18), 35.2 (C-19), 28.3
(C-20), 32.7 (C-21), 39.3 (C-22), 6.8 (C-23), 14.5
(C-24), 17.8 (C-25), 20.3 (C-26), 18.7 (C-27), 32.0
(C-28), 35.1 (C-29), 31.8 (C-30). VL _EJit ¥ 5
BREHE A — 22N, MUSEAY) 8 AR .

EW9: AEEREE (FED, ZiT =8
HE, mp 284~286 C; 5 10%Mi L H I i t 77 [
N EERL A, ESI-MS IES TN m/z 451 M+
Nal*, #EM%F 30N C3oHs20. 'H-NMR (500 MHz,
CDCly) &AM EEH] 8 4 HIKLIE 6 1.19 (3H, s, H-28),
1.02 (3H, s, H-27), 1.01 (3H, s, H-26), 0.99 (3H, s,
H-29), 0.98 (3H, s, H-30), 0.93 (3H, s, H-23), 0.92
(3H, s, H-25)%1 0.87 (3H, s, H-24), 6 3.73 #& C-3 £/
A; BC-NMR (125 MHz, CDCls) 8: 22.2 (C-1), 35.3
(C-2), 72.6 (C-3), 49.3 (C-4), 37.3 (C-5), 41.7 (C-6),
17.6 (C-7), 53.4 (C-8), 37.9 (C-9), 61.0 (C-10), 35.5
(C-11), 30.4 (C-12), 38.3 (C-13), 39.6 (C-14), 32.2
(C-15), 36.0 (C-16), 30.0 (C-17), 42.7 (C-18), 35.2
(C-19), 28.0 (C-20), 32.7 (C-21), 39.3 (C-22), 11.5
(C-23), 16.3 (C-24), 18.0 (C-25), 18.5 (C-26), 20.0
(C-27), 31.9 (C-28), 35.2 (C-29), 32.3 (C-30). A Lk
TR S SRR AR — %, MEENE 9 N
FARIERE

&Y 10: TLOsHREE R &, ST P
mp 136~139 “C, Lieberman-Buchard [z 2 [, 5
10%fim iR 2 (71 SR 2Lt RN 22 E0TIE Y -2 S I8
R, 15 3 MR RGP SxX A REEAMAE, H
REE AT, HMEEENEY) 10 Jy B-4 HEE.
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