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Chemical constituents from Clematis apiifolia
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Abstract: Objective To investigate the chemical constituents from the stem of the Clematis apiifolia. Methods A variety of
chromatographic methods were applied in isolation and purification including silica gel, ODS, Sephadex LH-20 gel, and HW-40C and
so on. Their structures were identified by the nuclear magnetic resonance (NMR), mass spectrometry and so on. Results These
compounds were isolated and determined as hederagenin (1), o-hederin (2), sapindoside B (3), stigmast-22-en-3f3, 63, 9p-triol (4),
pleuchiol (5), stigmasterol-3-O-f-D-glucopyranoside (6), stimasterol (7), siderin (8), shikimic acid (9), ethyl-a-D-glucopyranoside
(10), ethyl-B-D-glucopyranoside (11), D-gulonic acid (12), 3,5-dihydroxyl-4-valerolactone (13), 2-formyl-5-hydroxymethylfuran (14),
uracil (15), uridine (16), tricosanol (17), triacontanol (18), hexacosanoic acid (19), and monostearin (20). Conclusion All compounds
are obtained from C. apiifolia for the first time including firstly reported compound 3 from Clematis plants and compounds 4, 5, 9—12
from Ranunculaceae family.

Key words: Clematis apiifolia DC.; hederagenin; stigmast-22-en-3f,6,9p-triol; shikimic acid; ethyl-a-D-glucopyranoside
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PR G, FLIAR TR, B AT LA A A
K sd, HegdE By E85a=
R HE. FER. KRR AW AHAZ
SRR DY, BAEUE. BT UM, BLE k.
PN BARRT RIS FH DY, ACSL06 %t 425 2.
R B 34T T RGi T, AR st
E 20 NERARLEY, SN EFREEE T
(hederagenin, 1). a-hederin (2). sapindoside B (3).
T -22- 45 -3B,6B,9B- — B ( stigmast-22-en-3p,68,
9p-triol, 4). pleuchiol (5). & {§E-3-0-p-D-i%i
WEFF (stigmasterol-3-O-B-D-glucopyranoside, 6)-
G (stimasterol, 7). B %H Z (siderin, 8).
JEE R (shikimic acid, 9). & 3&-a-D-H % b H
(ethyl-a-D-glucopyranoside, 10). Z.3&-B-D-7 %) ¥
1 (ethyl-B-D-glucopyranoside, 11). D-7i %] #ili iE 1R
(D-gulonic acid, 12). 3,5- ~##-4- RN (3,
5-dihydroxyl-4-valerolactone, 13). 2-[JE-5-38 AL
BRIE (2-formyl-5-hydroxymethylfuran, 14). JREEE
Curacil, 15). JRWEUERZTT Curidine, 16). IE—+
—JEBE (tricosanol, 17). IE =%t (triacontanol,
18). IE -/ Jile (hexacosanoic acid, 19). Kl
F2-1-H S (monostearin, 20). FTA AN
HIXMLZZ R Eas], st 3 AE RN
oM o BAR R, (a4, 5. 9~12 8
RNEEFRHEY) 73 B 155
1 UESHR

Agilent 1100 %% LC-MS D Trap Ji#Z{¥;
ULTRA SHIELD 400 plus #REIEHRIC (Bruker 24
Ay AEEGERER (FBIEFE T ) #E G
HSGFsq MR O S TLARERTT A BRA D Bt
Ji Sephadex LH-20 (Pharmacia Biotech 22 ] ); MCI
HEGER KL (Mitsubishi Chemical Corporation A & ,
CHP20P, 70~150 um); RP-C;3 (Merck A7, 40~
63 um); HW-40C (Tosoh Corporation Bioscience
Division A #]); G350 Hr 4l

WHEAMERET B TMIRE, 28 PE
T B AR R DR S N B R R LR R )
43 Clematis apiifolia DC. WITEH 3y, FrA
(20160502-1) AFJEFIL R4 B2 25T 78 e Hh 24 ot &
HRHW =
2 RESESE

6.0 kg 25K, H 80%- 60%- 40% L EENRIK
S ANBISEEL 3 Ik, AIFRIEM, BRI, A

LW, 18E1RE 590.0 g. REL 60~100 HEERA:
Bk, Ay ER-BE R O E-FRE-K (1:0:0:04 1
1:0:0.1:5:0:0.0:1:0:0.0:1:1:0,
0:5:5:2,.0:0:1:0) BEWp, HEGE
(TLC) 41 & 3153 19 NMH45 A~N. P~T. E
(0.35 g) 20 7 2 ek Fi o €00 1 Cfy Vi k-5 2, 2786 200 -
1—10 2 1D ¥eMt, {25718 (88 mg). F (3 g)
2 100~200 HEERHEERE ChmB-2107 15 1—
21D, BEREHZEHREAE ChMB-TER o
fig 25 0 1 B, [EMNEY 17 (118 mg). G (27
g) &REERAEENE CHIME-EH 100 @ 125 :
1) BERESEML, 254 Sephadex LH-20 &gt (it (A
BRSO 2 020 1 Wl RESREIE
Y19 (1030 mg) 18 (29mg). &I H I (10.5
g) BRI AN CAMEE-AEE6 1 1-3 1 1)
BEEEVEMNL, 454 Sephadex LH-20 BEA: (A 1E (73
Pik- G- 2 02 0 1 S, BENLEY) 14 (104
mg) 120 (33mg). J (4.8 g) il ERERK: (il
CAHBE- TN R 50 & 1 i), 15264 5 (43 mg).
K (9.8 g) & FRER AT RS (& H - H i 50 ¢
1) ¥Efii. Sephadex LH-20 EtlA:hiE (FHEE) 15
FLEY) 13 (501 mg). &I L F1 M (5 g) 22 RP-Cys
¥ (20%~100% HEE-7K) B EEHENL, 456 Sephadex
LH-20 &ttt CHEE P, /3206E% 9 (15 mg).
15 (18 mg). 16 (23 mg), 454 Z Rk il Cf
THEE-BER 06 10 0 1 AEG-FBE 50 0 1—10 1 1D
Vel 7325 4(32 mg). 6(54 mg). 7(46 mg).
N (100 g) 2 MCI# (20%~75% FEE-7/K) Hefifs
F) 13 NS (N1I~NI13). N2 (2 g) %4 Sephadex
LH-20 &ERA 3l CHEEBEMG , 152146547 10 (185
mg). 11 (139mg). 12 (74mg). N10 (7.8 g) &
Sephadex LH-20 Bt H: il (HEE) P, 4547
JRRERAE A (& RE-FEE 2501100 D B
Ve, BEMLEY 2 (272 mg) LK 6 AN
(N1021~N1026). N1026 i it HW-40C (FFEE) ¥k
BRI EML A 3 (675 mg). N11 1 N12 &4 (4
g) % 300~400 H o ik, — &UH - F I (50
1—10 2 1) BREEHM, BRALE1 (73 mg).
3 SHERE

EW1: g i CEID, 4513 CioHasO40
'H-NMR (400 MHz, Pyr-ds) 6: 5.50 (1H, brt, J = 3.7
Hz, H-12), 4.19 (1H, m, H-3), 3.73 (2H, d, J = 10.3
Hz, H-23), 3.29 (1H, dd, J = 4.4, 14.0 Hz, H-18), 1.17
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(3H, s, H-27), 1.05 (3H, s, H-30), 1.05 (3H, s, H-25),
1.00 (3H, s, H-29), 0.97 (3H, s, H-24), 0.93 (3H, s,
H-26); "C-NMR (100 MHz, Pyr-ds) J: 146.8 (C-13),
124.9 (C-12), 75.4 (C-3), 69.9 (C-23), 50.6 (C-5), 50.1
(C-9), 48.6 (C-17), 48.4 (C-19), 44.8 (C-4), 44.1
(C-14), 43.9 (C-18), 41.7 (C-8), 40.7 (C-1), 39.2
(C-10), 36.1 (C-21), 352 (C-7), 35.1 (C-29), 34.9
(C-22), 32.9 (C-20), 30.3 (C-15), 29.6 (C-2), 28.1
(C-27), 25.8 (C-16), 25.7 (C-11), 25.6 (C-30), 20.5
(C-6), 19.4 (C-26), 17.9 (C-25), 15.0 (C-24). LA L
W 5 ks — 2, SRt AW 1 N
BT,

WEY 2: AR (HEL, 75130 CiHeO120
'H-NMR (400 MHz, Pyr-ds) 6: 5.45 (1H, brs, H-12),
5.10 (1H, d, J = 6.5 Hz, H-1"), 4.72 (1H, brs, H-1"),
4.59 (2H, m, H-23), 3.72 (1H, m, H-5"), 1.64 (3H, d,
J = 6.5 Hz, H-6"), 1.22 (3H, s, H-27), 1.05 (3H, s,
H-30), 1.01 (3H, s, H-25), 0.99 (3H, s, H-29), 0.93
(3H, s, H-24), 0.92 (3H, s, H-26); “C-NMR (100
MHz, Pyr-ds) : 180.1 (C-28), 144.8 (C-13), 122.6
(C-12), 104.2 (C-1"), 101.6 (C-1"), 81.1 (C-3), 75.9
(C-2"), 744 (C-3"), 74.1 (C-4"), 72.5 (C-2"), 72.3
(C-3"), 69.7 (C-5"), 69.1 (C-4"), 65.4 (C-5"), 64.0
(C-23), 48.1 (C-9), 47.7 (C-5), 46.6 (C-17), 46.4
(C-19), 43.5 (C-4), 42.1 (C-14), 42.0 (C-18), 39.8
(C-8), 38.9 (C-1), 36.9 (C-10), 342 (C-21), 33.2
(C-22), 332 (C-29), 32.9 (C-7), 30.9 (C-20), 28.3
(C-15), 26.1 (C-2), 26.1 (C-27), 23.8 (C-16), 23.7
(C-11), 23.7 (C-30), 18.5 (C-6"), 18.1 (C-6), 16.0
(C-24), 16.0 (C-26), 13.9 (C-25). LA L% 5 kiR
w5, %EhESY 2 A a-hederin.

&M 3. Fass i (REE, 733X CagH740160
'H-NMR (400 MHz, CD;0D) &: 6.33 (1H, s, H-1"),
5.48 (1H, brs, H-12), 5.34 (1H, d, J = 7.4 Hz, H-1""),
5.07 (1H, d, J= 6.6 Hz, H-1"), 1.58 (3H, d, J = 6.0 Hz,
H-6"), 1.26 (3H, s, H-27), 1.14 (3H, s, H-30), 1.03
(3H, s, H-25), 1.01 (3H, s, H-29), 0.95 (3H, s, H-24),
0.95 (3H, s, H-26); “C-NMR (100 MHz, CD;0D) ¢:
181.8 (C-28), 145.6 (C-13), 1225 (C-12), 107.6
(C-1""), 104.9 (C-1"), 101.5 (C-1"), 83.2 (C-3"), 81.4
(C-3), 78.5 (C-3"), 75.7 (C-2"), 75.5 (C-2""), 75.3
(C-3), 73.1 (C-4"), 72.2 (C-2"), 71.3 (C-4"), 69.9
(C-4"), 69.9 (C-5"), 67.5 (C-5"), 66.3 (C-5'), 64.3

(C-23), 48.5 (C-9), 48.0 (C-5), 47.2 (C-17), 47.0
(C-19), 43.9 (C-4), 42.5 (C-14), 42.5 (C-18), 40.0
(C-8), 39.3 (C-1), 37.2 (C-10), 34.7 (C-21), 33.7
(C-7), 33.6 (C-29), 33.2 (C-22), 31.3 (C-20), 28.8
(C-15), 26.6 (C-2), 26.5 (C-27), 24.2 (C-11), 24.2
(C-16), 24.2 (C-30), 18.7 (C-6"), 18.5 (C-6), 17.9
(C-26), 16.4 (C-25), 14.4 (C-24). LA %3 5 kiR
5™, %EAEM 3 A sapindoside B.

WEY 4. A E (LED, 7T CH;Os;
ESI-MS m/z 469.1 [M+Na]". 'H-NMR (400 MHz,
CD;0D) d: 5.18 (1H, dd, J= 15.1, 8.5 Hz, H-22), 491
(1H, dd, J = 15.1, 8.5 Hz, H-23), 4.02 (1H, m, H-3),
3.31 (1H, s, H-6), 1.38 (3H, s, H-19), 1.16 (3H, d, J =
6.6 Hz, H-17), 0.88 (9H, m, H-26, 27, 29), 0.75 (3H, s,
H-18); "C-NMR (100 MHz, CD;0D) §: 35.2 (C-1),
33.4 (C-2), 68.3 (C-3), 43.9 (C-4), 46.6 (C-5), 76.5
(C-6), 33.4 (C-7), 31.6 (C-8), 76.8 (C-9), 39.3 (C-10),
22.3 (C-11), 41.4 (C-12), 43.9 (C-13), 57.5 (C-14),
25.2 (C-15), 30.4 (C-16), 57.5 (C-17), 12.6 (C-18),
17.3 (C-19), 41.9 (C-20), 20.2 (C-21), 139.8 (C-22),
130.5 (C-23), 52.8 (C-24), 33.2 (C-25), 21.7 (C-26),
21.5 (C-27), 26.5 (C-28), 12.8 (C-29). VL E¥i¥E 5
SCHERIRGE P, Stk AW 4 N -22-0-
3B,6B,9p- =% .

WEY 5. Atasdl (LFF), T3 CypHisOs
ESI-MS m/z: 412.3 [M]". "H-NMR (400 MHz, CDCl;)
5: 535 (1H, t, J = 4.9 Hz, H-6), 5.16 (1H, m, H-11),
5.02 (1H, d, J = 4.6 Hz, H-12), 3.52 (1H, m, H-3),
0.69 (3H, s, H-18), 0.93 (3H, s, H-19), 1.03 (3H, d, J =
7.6 Hz, H-21), 0.84 (3H, d, J = 6.4 Hz, H-26), 0.78
(3H, d, J = 5.6 Hz, H-27), 0.83 (3H, t, J = 7.6 Hz,
H-29); “C-NMR (100 MHz, CDCL;) J: 37.4 (C-1),
31.8 (C-2), 71.9 (C-3), 42.3 (C-4), 140.9 (C-5), 121.8
(C-6), 24.5 (C-7), 50.2 (C-8), 51.3 (C-9), 36.6 (C-10),
129.43 (C-11), 138.4 (C-12), 42.5 (C-13), 56.9 (C-14),
24.4 (C-15), 28.3 (C-16), 56.2 (C-17), 12.1 (C-18),
19.5 (C-19), 36.2 (C-20), 18.9 (C-21), 39.9 (C-22),
26.2 (C-23), 46.0 (C-24), 29.0 (C-25), 19.9 (C-26),
19.1 (C-27), 23.2 (C-28), 12.0 (C-29). VL E#¥E 5T
mkiRiE— 2, %A 5 A pleuchiol.

AW 6: HERAK (FED, 45T 3K CysHssO6s
ESI-MS m/z: 597.1 [M+Na]". "H-NMR (400 MHz,
Pyr-ds) 6: 5.33 (1H, m, H-6), 5.16 (1H, dd, J = 15.2,
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8.4 Hz, H-22), 5.01 (1H, dd, J = 15.2, 8.4 Hz, H-23),
4.87 (1H, d, J = 7.8 Hz, H-1"); "*C-NMR (100 MHz,
Pyr-ds) 6: 36.0 (C-1), 29.2 (C-2), 73.9 (C-3), 38.8
(C-4), 140.9 (C-5), 121.6 (C-6), 31.8 (C-7), 31.8
(C-8), 50.1 (C-9), 37.3 (C-10), 21.5 (C-11), 42.2
(C-12), 42.3 (C-13), 56.7 (C-14), 24.3 (C-15), 28.2
(C-16), 56.6 (C-17), 12.2 (C-18), 19.3 (C-19), 36.7
(C-20), 20.1 (C-21), 138.5 (C-22), 129.3 (C-23), 45.6
(C-24), 29.7 (C-25), 19.5 (C-26), 19.4 (C-27), 23.0
(C-28), 12.5 (C-29), 101.3 (C-1'), 77.2 (C-2), 77.4
(C-3"), 70.5 (C-4"), 77.2 (C-5"), 61.5 (C-6"). VL L% ¥&
5xcuakiE 5", SEaw 6 N KB
3-O-B-D-H E HETT

& 7. AEEE (R, 4T3 CyHygOs
ESI-MS m/z: 413.0 [M+H]". 'H-NMR (400 MHz,
CDCl;) d: 5.35 (1H, d, J = 5.2 Hz, H-6), 3.52 (1H, m,
H-3), 5.16 (1H, dd, J = 15.2, 8.5 Hz, H-22), 5.02 (1H,
dd, J = 15.2, 8.5 Hz, H-23); “C-NMR (100 MHz,
CDCl;) d: 37.2 (C-1), 31.7 (C-2), 71.8 (C-3), 42.3
(C-4), 140.7 (C-5), 121.7 (C-6), 31.9 (C-7), 31.9
(C-8), 50.2 (C-9), 36.5 (C-10), 21.2 (C-11), 39.8
(C-12), 42.2 (C-13), 56.8 (C-14), 24.3 (C-15), 28.8
(C-16), 56.0 (C-17), 12.0 (C-18), 19.4 (C-19), 40.4
(C-20), 21.2 (C-21), 138.2 (C-22), 129.3 (C-23), 51.2
(C-24), 31.8 (C-25), 21.0 (C-26), 19.0 (C-27), 25.3
(C-28), 12.2 (C-29). LA %4l 5 ciifdiaE —zxl',
YKEEY T NE KB

WEY) 8: g (%Tfﬂ, 43T 3% C1aH 12043
ESI-MS m/z: 243 [M+Na]". 'H-NMR (400 MHz,
CDCly) : 6.66 (1H, d, J = 2.5 Hz, H-8), 6.61 (1H, d,
J = 2.5 Hz, H-6), 5.53 (1H, s, H-3), 3.93 (3H, s,
4-OCHs), 3.83 (3H, s, 7-OCHj3), 2.61 (3H, s, CHj);
BC-NMR (100 MHz, CDCl3) &: 163.3 (C-2), 87.7
(C-3), 169.9 (C-4), 138.6 (C-5), 115.8 (C-6), 162.0
(C-7), 98.8 (C-8), 156.8 (C-9), 108.0 (C-10), 56.0
(4-OCHj3), 55.6 (7-OCH3), 23.6 (5-CH3). DL RS
SCHRARIE ), Stk A 8 AT DR,

Ew9: AR (HFED, 773 CH 00s.
'H-NMR (400 MHz, Pyr-ds) 0: 7.60 (1H, d, J = 4.0
Hz, H-2), 5.15 (1H, dd, J = 4.0, 8.5 Hz, H-3), 4.80
(1H, dd, J = 6.5, 14.0 Hz, H-4), 4.42 (1H, dd, J = 5.0,
8.5 Hz, H-5), 3.47 (1H, dd, J = 5.0, 18.5 Hz, H-6),
3.00 (1H, dd, J = 6.5, 18.5 Hz, H-6); "C-NMR (100

MHz, Pyr-ds) J: 141.0 (C-1), 132.9 (C-2), 75.1 (C-3),
70.3 (C-4), 69.2 (C-5), 34.4 (C-6), 171.7 (C = 0). LA
EHE S SckaE — 8, S A 9 NIEEIR.

&Y 10: FER R (FED, 45730 CsHi606,
ESI-MS m/z: 231.1 [M+Na]". '"H-NMR (400 MHz,
CD;0D) 6: 4.82 (1H, d, J = 3.7 Hz, H-1), 1.26 (3H, t,
J=7.1 Hz, H-2'); “C-NMR (100 MHz, CD;0D) ¢:
100.0 (C-1), 73.4 (C-2), 74.9 (C-3), 71.7 (C-4), 73.5
(C-5), 62.6 (C-6), 64.4 (OCH,CHj3), 15.2 (OCH,CHj).
PL - $ode 5 scmvioE — 5, SEA 10 N2
Fe-o-D-F B HETFF .

WwEY 11: EOWHRYY, %%fﬁ CsH 606
ESI-MS m/z: 231.1 [M+Na]". 'H-NMR (400 MHz,
CD;0D) ¢: 4.30 (1H, d, J = 7.7 Hz, H-1), 1.22 (3H, t,
J=17.1 Hz, H-2'); “C-NMR (100 MHz, CD;OD) ¢:
103.9 (C-1), 75.0 (C-2), 77.9 (C-3), 71.5 (C-4), 77.7
(C-5), 62.6 (C-6), 66.1 (OCH,CHj3), 15.4 (OCH,CHj).
A Ht 5 ok — U0, Stk A 11 Nz
FH-B-D-H &I HE T

WED 12: ARR CRED, 4T3 CH 207,
ESI-MS m/z: 217.1 [M+Na]'. 'H-NMR (400 MHz,
CD;0D) 6: 4.50 (1H, d, J= 1.5 Hz, H-5); "*C-NMR
(100 MHz, CD;0D) 6: 64.3 (C-1), 72.2 (C-2), 71.4
(C-3), 70.9 (C-4), 70.1 (C-5), 176.1 (C-6). LA %k
a5 cwkaboE — 5", %tk S W 12 N DA

1Jc/\% 13: EEMHRY, 4730 CsHgOs,
ESI-MS m/z: 133.0 [M+H]". 'H-NMR (400 MHz,
CD;0D) ¢: 2.43 (1H, dd, J = 2.7, 17.7 Hz, H-2), 2.96
(1H, dd, J = 6.9, 17.7 Hz, H-2), 4.51 (1H, m, H-3),
4.45 (1H, m, H-4), 3.74 (1H, dd, J = 3.3, 12.3 Hz,
H-5), 3.82 (1H, dd, J = 12.3, 3.6 Hz, H-5); "*C-NMR
(100 MHz, CD;0D) 6: 178.6 (C-1), 38.0 (C-2), 69.6
(C-3), 90.0 (C-4), 62.4 (C-5). VA LEuh 5 ClikikiE —
U, %AW 13 8 3,5- R4 RN .

WA 14: HEHARY), 5T 30 CeHgOs0 'H-
NMR (400 MHz, CD;0D) &: 9.56 (1H, s, CHO), 7.42
(1H, d, J= 3.5 Hz, H-3), 6.62 (1H, d, J = 3.5 Hz, H-4),
4.65 (2H, s, CH,); "C-NMR (100 MHz, CD;0D) §:
179.4 (CHO), 163.1 (C-2), 124.8 (C-3), 110.8 (C-4),
153.8 (C-5), 57.6 (CHy). VA ¥R 5 scikdiaE —s,
Y TEAL B 14 DR 2-FEFE-5-F5 FH LR

A5 TEERRCHED, 45T 20 C4H4NL05.
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'H-NMR (400 MHz, Pyr-ds) d: 5.82 (1H, d, J = 8.3
Hz, H-5), 7.53 (1H, d, J = 8.3 Hz, H-6); “C-NMR
(100 MHz, Pyr-ds) d: 166.0 (C-2), 153.5 (C-4), 101.5
(C-5), 142.4 (C-6). LA FHud 5 ks — 52, %
SEALEY 15 MR,

& 16: Bk K (B, 51X
CoH2N,Og. "H-NMR (400 MHz, Pyr-ds) d: 5.80 (1H,
d, J=8.0 Hz, H-5), 8.56 (1H, d, J = 8.0 Hz, H-6), 6.83
(1H, d, J = 6.0 Hz, rib-1'-H); "*C-NMR (100 MHz,
Pyr-ds) 5: 152.5 (C-2), 164.7 (C-4), 102.7 (C-5), 141.1
(C-6), 90.6 (C-1"), 71.4 (C-2"), 76.3 (C-3"), 86.5 (C-4"),
62.0 (C-5" VA F%dE 5 scmrifid — 80", Sethd
Y16 FJREEVEARZ T o

WED17: AERER (G, 4T3 C3HesOs
ESI-MS m/z: 339.2 [M—H] . 'H-NMR (400 MHz,
CDCly) 6: 3.64 (2H, t, J = 6.6 Hz, H-1), 1.57 (2H, m,
H-2), 0.88 (3H, t, J = 7.2 Hz, H-23); *C-NMR (100
MHz, CDCL) &: 63.1 (C-1), 32.8~22.7 (C-2~22),
14.1 (C-23). LA % 5 cmrioE — 80, Seik
EWT RIE =k,

A 18: kR (), 43T CyHeOs
ESI-MS m/z: 421 [M—H,0+H] . 'H-NMR (400
MHz, CDCls) 6: 3.63 (2H, t, J = 6.6 Hz, H-1), 1.54
(2H, m, H-2), 0.87 (3H, t, J = 6.4 Hz, H-30);
BC-NMR (100 MHz, CDCl;) d: 63.2 (C-1), 32.9
(C-2), 32.0~29.5 (C-3~27), 25.9 (C-28), 22.8
(C-29), 14.2 (C-30). LA ¥ 5 S5cikhis — 5>,
RE AW 18 NIE =1kl

WA 19: AR R (&), 7573 CosHsr00;
ESI-MS m/z: 395.3 [M—H] . 'H-NMR (400 MHz,
CDCl3) d: 2.35 (2H, t, J = 7.2 Hz, H-2), 1.63 (2H, m,
H-3), 1.21~1.29 (44H, m, -CH,), 0.88 (3H, t, J= 7.0
Hz, H-26); “C-NMR (100 MHz, CDCl;) 6: 178.4
(C-1), 33.9 (C-2), 32.0 (C-3), 29.2~29.8 (C-4~
C-23), 24.8 (C-24), 22.8 (C-25), 14.2 (C-26). LA ¥
5 SCHkRE— 5, %tk s 23 NIE N
FElR o

AW 20: HERR R, 4T3 CoHssO4s
ESI-MS m/z: 331.2 [M+H]". 'H-NMR (400 MHz,
CDCl3) §: 4.20 (1H, dd, J = 11.7, 4.6 Hz, H-1a), 4.14
(1H, dd, J = 11.6, 6.2 Hz, H-1b), 3.93 (1H, m, H-2),
3.70 (1H, m, H-3a), 3.60 (1H, m, H-3b), 2.35 (2H, t,
J=17.6 Hz, H-2'), 1.65 (2H, m, H-15"), 1.26 (24H, d,

J =192 Hz, H-3'~14"), 0.88 (3H, t, J = 6.9 Hz,
H-16"); "C-NMR (100 MHz, CDCly,) d: 65.3 (C-1),
70.4 (C-2), 63.5 (C-3), 174.5 (C-1"), 34.3 (C-2'), 32.1
(C-3"), 29.8 (C-4'~8'), 29.7 (C-9'), 29.6 (C-10"), 29.5
(C-11"), 29.4 (C-12'), 29.3 (C-13'), 25.0 (C-14"), 22.8
(C-15"), 14.2 (C-16"), L %35 5 Scihdios — 50>,
SEAY 24 NEFRIRR-1-H S .
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