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WEE ) 70 A 3 - (1 —4)-o- L- WL PR o) Sz AP 8 I o B I 2 EF JT  28-0-0-L-MH IR B Z8 K8 3 -(1—4)-B-D- N R 7 765 8 3 - (1 —6)-B-D- kL i 3
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TR B 2~7 NERMNZHED 5 EF 5. ARFFEELSRER, WEY 1. 4 M1 53 NE T HeLa A 3H —E M)
HIER, H ICs 1E 5329 54.3. 43.9. 61.2 umol/L.
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Triterpenoids isolated from flower buds of Lonicera macranthoides
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Abstract: Objective To study the chemical constituents from the flower buds of Lonicera macranthoides and their antitumor
activities. Methods The constituents were separated by chromatography of silica gel, ODS, Sephadex LH20, and semi-pre HPLC.
Their structures were elucidated by spectral means. The in vitro cytotoxic activities of the isolated compounds were studied by MTT
method. Results Seven compounds were isolated and identified as 3-O-B-D-glucopyranosyl-(1—4)-a-L-arabinopyranosyl-
hederagenin 28-O-B-D-glucopyranosyl ester (1), 3-O-o-L-rhamnopyranosyl-(1—2)-a-L-arabinopyranosyl-oleanolic acid 28-O-a-
L-rhamnopyranosyl-(1—4)-O-B-D-glucopyranosyl-(1—6)-p-D-glucopyranosyl ester (2), 3-O-o-L-rhamnopyranosyl-(1—2)-a-L-
arabinopyranosyl-hederagenin  28-O-B-D-glucopyranosyl ester (3), 3-O-o-L-rhamnnopyranosyl-(1—2)-a-L-arabinopyranosyl-
hederagenin 28-O-a-L-thamnopyransyl-(1—4)-O-B-D-glucopyranosyl-(1—6)-3-D-glucopyranosyl ester (4), 3-O-a-L-arabinopyranosyl-
hederagenin 28-O-a-L-rhamnopyranosyl-(1—4)-B-D-glucopyranosyl-(1—6)-p-D-glucopyranosyl ester (5), 3-O-p-D-glucopyra-
nosyl-(1—4)-a-L-arabinopyranosyl-hederagenin = 28-0-0-L-rhamnopyranosyl-(1—4)-f-D-glucopyranosyl-(1—6)-p-D-glucopyranoside
ester (6), and 3-O-B-D-glucopyranosyl-(1—3)-a-L-rhamnopyranosyl-(1—2)-a-L-arabinopyranosyl-hederagenin 28-O-a-L-rhamno-
pyranosyl-(1—4)-p-D-glucopyranosyl-(1—6)-p-D-glucopyranosyl ester (7). Conclusion Compound 1 is a new compound named

macranthoidin C, and compounds 2—7 are isolated from L. macranthoides for the first time. Compounds 1, 4, and 5 show cytotoxicities
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against HeLa cells with ICso of 54.3, 43.9 and 61.2 umol/L, respectively.

Key words: Lonicera macranthoides Hand. -Mazz.; triterpene saponins; hederagenin; macranthoidin C; cytotoxic activities

K Hi B & %4 Lonicera macranthoides Hand.
-Mazz. N 4%} (Caprifoliaceae) Z4¢J& Lonicera
Linn. %), DAEAZ, F/HiF. 52, A “W
BAE” “RIRIE” CRIRAE” “ERAE” ERIRK;
BB PURETH R IR, AP BEIER R R
)72 R TR RO e IR,
RSB, RS S omiiay T e X R
BTN, B LRI F s PE ),
ARSI NI T D XA E BRI P R E TR
TR EY), 2HEEN 3-O-B-D-M i %) i k-
(1—4)-o-L-PEL T ] 7 A1 48 22k 3 4 g 2 7T 28-0--
D- Mk W 78] %) M8 8 [3-O-B-D-glucopyranosyl-(1 —~
4)-0-L-arabinopyranosyl-hederagenin  28-O-B-D-gluco-
pyranosyl ester , 1] 3-O-o-L- Mt W & 2= BE 2 -
(1—2)-0-L- WL T ] 137411 48 22 55 SR IR 28-0-0-L-HiE
W R 2 B -(154)-0-B-D- Wk W A B -
(1—6)-B-D- Wt g % % ¥ B B8 H  [3-O-o-L-
rhamnopyranosyl-(1 — 2)-a-L-arabinopyranosyl-oleanolic
acid 28-0-a-L-rhamnopyranosyl-(1—4)-O-B-D-gluco-
pyranosyl-(1—6)-B-D-glucopyranosyl ester, 2]. 3-O-
o~ L-TEE I 5 278 2 -(1—2)-ou-L- L TR 5] 7 A7 47 56 0
i S T 28-0-B-D- ML R ] %) Bl B (3-0-0-L-
rhamnopyranosyl-(1—2)-a-L-arabinopyranosyl-hede-
ragenin 28-0-B-D-glucopyranosyl ester, 3). 3-O-o-L-
NEE T B8 2 5 3 (1 —2)-ou- L - ML T 50T A1 07 28 8 R Tk
BHIC 28-0-a-L-MER i 2= 1 5E-(1—4)-0-B-D- ML R
7] %) BE 2 -(16)-B-D- Mt 1 7 %) B JE g [3-O-a-
L-rhamnnopyranosyl-(1—2)-a-L-arabinopyranosyl-
hederagenin  28-O-a-L-rhamnopyransyl-(1—4)-O-B-D-
glucopyranosyl-(1—6)-B-D-glucopyranosyl ester, 4].
3-0-01-L- N, WA SR A1 36 s 6 7B P2 1 7T 28-0-a-L-tE
Wi 55, 2% i - (1—4)-B-D- I 1 ] 267 4 ik -(1—-6)-B-D-
nt W % BE & BE # [3-O-a-L-arabinopyranosyl-
hederagenin 28-0-0-L-rhamnopyranosyl-(1—4)-p-D-
glucopyranosyl-(1—6)-pB-D-glucopyranosylester, 5].
3-O-B-D- MLk ity 781 267 1 (1 —4)-u-L- HEk g oy 7 A1 i
WARMERH T 28-0-a-L-Mt iR B 45 K E-(1—4)-B-D-
WL ot 81 2 B - (1—6)-B-D- MLk s 31 2 BB iR 47 [3-0-
B-D-glucopyranosyl-(1—4)-a-L-arabinopyranosyl-
hederagenin 28-0-0-L-rhamnopyranosyl-(1—4)-p-D-

glucopyranosyl-(1—6)-p-D-glucopyranoside ester, 6]+
3-O-B-D- P I 4] 6] i 55 -(1—3)-01-L- IHE P B, 25 M 5k -
(1—2)-0-L- MLt Wi ] 1241 B 228 5 B I 2 T 28-0-a-
L- Wk W B 2% W B: -(1>4)-B-D- ML W 77 %7 Bl 5 -
(1—6)-B-D- At T % %] ¥ = 8 [3-O-B-D-gluco-
pyranosyl-(1—3)-a-L-rhamnopyranosyl-(1—2)-a-L-
arabinopyranosyl-hederagenin 28-O-a-L-rhamnopyra-
nosyl-(1—4)-p-D-glucopyranosyl-(1—6)-p-D-glucopyra-
nosyl ester, 7], &1 HHEY (K 1), w4
NKBEBBEXZTN: Wa? 2~7 NERMNZHE
Wby e 2l

1 &1 B%HE
Fig.1 Structure of compound 1

1 UESHR

AVANCEIII-600 B % 4R (48 1F Bruker 24
F]D; Agilent 1200 /R (3£ Agilent
AF]D; Eyidt LC-6AD AL & AR A 1% A | Intersil
ODS-3 Cg thilfFE (150 mmX 4.6 mm, 5pm, HA
Shimadzu A &); -4 1% H: RPg (250 mm X 20
mm, 5pm, HA YMC 25]); EYELAN1000 AYjiE
AR CHARFEHE# Ak U2 KQ-100DA
A POE e as (R A ERAFD;
IR (300~400 H) K#EZE OISR G (FHH
WAL T ); Sephadex LH-20 (it Pharmacia 24
F]); ODS (40~60 um, F[E Sepax Technologies
AdD; HEE. Ol REE4 (3£E Honeywell
N DR (IS 110833-201205, i &40 %
99.5%). L-fRZE0E (HIt'5 111683-200401, FiENE=
99%) F L-FihiffihE (Hk5 1506-200001, Jfi &5y
$099.5%) T A [ £ i 24 RS e T AR

AT (MCF-7) FNE#ijE (HeLa) 4
JeE ATCC, HASEge S EARR 7RI /7 MTT ( |
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WHHEE REVMHEARBRAFD; DMSO CRERFEHEL
W RAEBR AT RPMI 1640 553758 WG4
Mm% (EE Gibco AF]); HEILME (LAHFILZN
HERERAR, fiLS 1100811302); JEEEAR (b
HE B RAEMHEHARERAFD.

ARSEES R AT K BB R AAEE T 2016 4 7—8
KB TALE LR R R R RN, 2R
A AR I E NG ER DX B RKET B4
Lonicera macranthoides Hand. -Mazz. , #p A&
(LM20176016) IAFBCT B0 i 88— BB 8 e B X
REA LR TAE = P 2R AR TH
2 REESSE

W I BB AT IRACTE 15 ke 0 10 AR K
FIZE 3 R, BRR 2 h, KBRS SRR YA, KL
MR D101, KR, KIKAH 30%. 70%- 95%
LIS, WA BE MR WA AL, 19 21K HE A
KACERE . i 70%EAL (102 g F BRI,
JeRL, JEMFENEERS G, AHATEERE AL S, =
S BE- PR RR R R (10 0 1—0 & 100D, YEER 4
KA TLC A, 10%RER- £ BEmi 5 i &, &
HAHRIH 155 Fr. A~F. HA Fr.B (4.5 g) #H47
SABERAE i 53 85, DAHEE-7K (6 1 4—10:0)
B P e J5 FH 22 P & A, AR BRE-K (65 1 35)
LRI 5 28 Sephadex LH-20 FE4lifk, 34b&41
(9mg, 38min). 2 (18 mg, 26 min). 3 (15 mg,
44 min). HIREWY Fr. C (2.3 g) 3T MR
g e, DLHEE-K (41 6—10:0) BAEESRM,
FA - A 70 85, DALHEE-/K (68 1 32) SEFEBEMt
Ja4 LH20 t#E4lift, 515494 (30 mg, 35 min).
5 (41 mg, 26 min). ¥ Fr. E FI F il &0 4 5,
PLFRE-7K (65 35) BRFEE WML, 151654 6 (35 mg,
31 min). 7 (40 mg, 38 min).

3 BRIKERR L

PRI &9 1~7 %% 2 mg, I 2 mol/L HCI(10
mL). #H, 90 C/KIHF 4he H &L (10
mL X3) X R GYIEAT R, AR5 K E
WHEET, BRAWE L-ERERTE LR (8
mg) — R AELETCKIERE (2 mL) 1, SAJ57E 60 C
T2 ho ¥ D-RAENE. L-FRZEWEA L- B F A
IR (7] IR TTR AP AL PR . 4 e NETR S i ik
0.22 pm JEJERL 54T HPLC 2007 [ 4E Intersil
ODS-3 Ci5 (150 mmX4.6 mm, 5 um); WAL
G- /K-UK R (25175 :0.05), 1.0 mL/min; #5il

WK 250 nm; K 25 C; HEFEE S pl). bRUERE
FIRTAEAL S N R i e . JE I L BB AT A= P A
FRUEFERT AV R (), WS  bE
IR bRUENE D-RIETRE . L- SRR LB hi{r
PEATAEMIN tr 2758 17.91 15.07+ 11.05 min.
4 HEWEE

&M 1: B I TR A (FEE) ; HR-ESI-ESI
m/z: 951.089 4 [M+Na]™ (i+51H 951.088 8), 454
'H-NMR. "“C-NMR Ll % 2D-NMR #5473
) CarH7e015, AHFIFEN 105 IR A (cm): 3 421
(OH). 2923 (CH;3). 1748 (C=0). 1637(C=C);
TLC | 5%MilR- 7 b ) B SR 4 6. A BRI,
AT BE v =ik B o BRAKMRE S AT AR AR 73 A
DR &R LB AP R o

7£ "TH-NMR (600 MHz, CsDsN) i1, w7 X 7]
U6 ANHEIE R 155 [0n1.01.1.07.0.80,0.85.
0.76 (overlapped)], HEM =il B o 8 AN FH B
A 2R BRI R X AT I 1 AR )5
TA55 0y 5.31 (IH, m); B4k, "H-NMR ks
T 3RS IE R TS5 0y 4.77 (1H, d, J=7.2 Hz),
5.13 (1H, d, J= 7.8 Hz), 6.21 (1H, d, /= 7.8 Hz), 1R
oo IR TR KA e, o T2 S04 26 W
FLAFRE B om e BR A B o B L 1 T B 11 i S e i 284
B . PC-NMR (150 MHz, CsDsN) it & onf
47 AMAES, ERBXERE 6 MHERES oc
13.7,16.4, 17.7,26.2, 33.2, 23.8, {EMHIX ERA 3
ANPEI RS 5 dc 106.6, 107.0, 95.9, 2 MtAE
50 123.1, 1443, 1 NIRRT 24 C-3 10 198k
SEIFIEE S oc 822, 1 NMERILRIE S oc 176.6,
MRYEEAALFE AR PTHEN AL &) 1 2 H B R 2
g6, b C-3 BEMAF b, C-28 A RIEWFERIL I L
XU

AL (0 AT Bt AR "H-"H COSY
HMQC. HMBC %3708 (£ 1), %&b
HE RS I B B AP 4 HMBC 3 33547
ko HMBC i (E2) IR, 1 AMHEE (Gle) 1
IRIEEAS S oy 5.13 (1H, d, J = 7.8 Hz) Skl {fkE
(Ara) 1] C-4 (6c 80.0) Bif5 T imAEM I, Uio 1%
HIMEETERTRLAANE C-4 fr; BT H A LA G 5
ou 4.77 (1H, d, J = 7.2 Hz) S5H T C-3 (¢ 82.2)
WAE S FEAR G, RIUDZBTHRAAEEEF T C-3
A7, DRI AT DA 2 F G0 C-3 MR b () SR i e r
BRERENTR NN Gle (1—4) Ara. 55— %5 8 (1) 5
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=1 EW 1 WZEEEIE (600150 MHz, CsDsN)
Table 1 NMR data for compound 1 (600/150 MHz, CsDsN)

BRAL ¢ Ou Thr ¢ Ou
1 38.9 1.54 (1H, m) 25 16.4 1.07 (3H, s)
2 26.2 1.93 (1H, m), 2.09 (1H, m) 26 17.7 0.80 (3H, s)
3 82.2 4.29 (1H, m) 27 26.2 0.85 (3H, s)
4 43.6 — 28 1766 ~ —
5 47.8 1.63 (1H, m) 29 33.2 0.76 (3H, s)
6 183 1.21 (1H, m), 1.61 (1H, m) 30 23.8 0.76 (3H, s)
7 33.0 1.25 (1H, m), 1.54 (1H, m) Cs-Ara-1 106.6 4.77 (1H, d, J= 7.2 Hz)
8 40.1 — 2 73.9 4.55 (1H, m)
9 483 1.81 (1H, m) 3 74.9 3.94 (1H, m)
10 37.1 — 4 80.0 4.17 (1H, m)
11 24.0 1.87 (1H, m), 1.93 (1H, m) 5 66.5 3.92 (1H, m), 4.25 (1H, m)
12 123.1 5.31 (1H, m) Gle-1 107.0 5.13 (1H,d,J=7.8 Hz)
13 144.3 — 2 76.0 3.94 (1H, m)
14 423 — 3 79.0 4.15 (1H, m)
15 28.4 2.21 (1H, m), 4 715 4.17 (1H, m)
16 23.5 1.87 (1H, m) 5 78.6 3.82 (1H, m)
17 47.1 — 6 62.7 4.26 (1H, m), 4.39 (1H, m)
18 41.9 3.08 (1H, d, J=12.0 Hz) Cps-Gle-1 95.9 6.21 (1H, d, J=7.8 Hz)
19 46.3 1.61 (1H, m), 1.63 (1H, m) 2 74.3 4.10 (1H, m)
20 (X — 3 79.5 4.27 (1H, m)
21 34.1 1.00 (1H, m), 1.31 (1H, m) 4 71.3 4.39 (1H, m)
22 32.7 1.65 (1H, m), 1.81 (1H, m) 5 79.1 4.17 (1H, m)
23 64.7 3.82 (1H, m), 4.17 (1H, m) 6 62.4 4.44 (1H, m), 4.85 (1H, m)
24 13.7 1.01 3H, s)

E2 &1 8EE HMBC X
Fig.2 Key HMBC correlations of compound 1

REEES oy 6.21 (1H, d, J= 7.8 Hz) S5HcH) C-28
(0c 176.6) A5 TimfEMH G, K ZHE A FEREE
T C-28 fi,

i LRTR, AW ISR % e N 3-0-B-D-
WEL 1R 51 72 38 - (1 —4)- - L- P PR o] 7 41 4 k- 2 T
BTG 28-0-B-D-ME M A FENE T, SRRz E

Wi 1 AR WSCIRIGE I HT LG, fra NKEE
PAEIA.

& 2. BELERMAR, TLC L 5%HikE-
RN B, KB, HANMR (600
MHz, CsDsN) d: 1.05 (3H, s, H-23), 0.77 (3H, s,
H-24), 1.12 (3H, s, H-25), 0.96 (3H, s, H-26), 0.98
(3H, s, H-27), 0.76 (3H, s, H-29), 0.77 (3H, s, H-30),
5.28 (1H, m, H-12), 4.78 (1H, d, J = 5.4 Hz, Ara-H-1),
6.02 (1H, brs, Rha-H-1), 6.13 (1H, d, J = 8.4 Hz, Glc-
H-1), 4.87 (1H, d, J = 8.4 Hz, Glc"-H-1), 5.74 (1H,
brs, Rha'-H-1), 1.51 (3H, d, J = 6.0 Hz, Rha-CHj3),
1.59 (3H, d, J = 6.0 Hz, Rha’-CH3), 3.12 (1H, dd, J =
10.2, 4.2 Hz, H-18); ">C-NMR (150 MHz, CsDsN) ¢
39.1 (C-1), 26.7 (C-2), 88.9 (C-3), 39.6 (C-4), 56.1
(C-5), 18.7 (C-6), 33.3 (C-7), 40.0 (C-8), 48.2 (C-9),
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37.2 (C-10), 23.9 (C-11), 123.0 (C-12), 144.2 (C-13),
42.3 (C-14), 28.4 (C-15), 23.5 (C-16), 47.2 (C-17),
41.8 (C-18), 46.4 (C-19), 30.9 (C-20), 34.1 (C-21),
32.7 (C-22), 282 (C-23), 17.1 (C-24), 15.8 (C-25),
17.6 (C-26), 26.2 (C-27), 176.7 (C-28), 33.3 (C-29),
23.8 (C-30); Cs-Ara: 105.0 (C-1), 76.0 (C-2), 74.2
(C-3), 68.8 (C-4), 64.8 (C-5); Rha: 101.9 (C-1), 72.5
(C-2), 72.7 (C-3), 73.9 (C-4), 70.0 (C-5), 18.7 (C-6);
Cays-Glc”: 95.8 (C-1), 74.0 (C-2), 78.9 (C-3), 71.0
(C-4), 78.2 (C-5), 69.4 (C-6); Glc": 105.0 (C-1), 75.5
(C-2), 76.7 (C-3), 78.4 (C-4), 77.3 (C-5), 61.5 (C-6);
Rha’: 102.9 (C-1), 72.7 (C-2), 72.9 (C-3), 74.2 (C-4),
70.4 (C-5), 18.7 (C-6). LA b-%5ds J 2 Ak 57 5 S0k
WIEFA O, W% EEd 2 N 3-0-0-L-HLIR
B 2% W S -(152)-0-L- Fhk R B 7 A7 B 268 55 3 SR 1R
28-0-0-L- M 15 5 28 B FE -(1—4)-O-B-D- M 1R 4 %5 Fi
F-(1—6)-B-D-MH M 71 26 R 2L B8 7

&Y 3: HETLERHRAR, TLC b 5%HIL-
T B N AT 5, "H-NMR (600 MHz, CsDsN)
5: 1.01 (3H, s, H-24), 1.06 (3H, s, H-25), 0.84 (3H, s,
H-26), 0.95 (3H, s, H-27), 0.75 (3H, s, H-29), 0.76
(3H, s, H-30), 5.30 (1H, m, H-12), 4.99 (1H, d, J = 6.0
Hz, Ara-H-1), 6.13 (1H, brs, Rha-H-1), 6.22 (1H, d,
J = 7.8 Hz, Gle-H-1), 1.52 (3H, d, J = 6.0 Hz,
Rha’-CH;); "“C-NMR (150 MHz, CsDsN) &: 39.2
(C-1), 26.3 (C-2), 81.2 (C-3), 43.6 (C-4), 47.8 (C-5),
18.3 (C-6), 32.9 (C-7), 40.2 (C-8), 48.3 (C-9), 37.0
(C-10), 24.0 (C-11), 123.1 (C-12), 144.2 (C-13), 42.3
(C-14), 28.4 (C-15), 23.5 (C-16), 47.1 (C-17), 41.9
(C-18), 46.3 (C-19), 30.9 (C-20), 34.1 (C-21), 32.7
(C-22), 64.1 (C-23), 14.1 (C-24), 16.3 (C-25), 17.7
(C-26), 26.2 (C-27), 176.6 (C-28), 33.2 (C-29), 23.8
(C-30); Cs-Ara: 104.5 (C-1), 76.0 (C-2), 74.8 (C-3),
69.5 (C-4), 65.8 (C-5); Rha: 101.8 (C-1), 72.5 (C-2),
72.7 (C-3), 74.2 (C-4), 69.9 (C-5), 18.7 (C-6);
Cas-Gle: 95.9 (C-1), 74.3 (C-2), 79.5 (C-3), 71.3
(C-4), 79.1 (C-5), 62.3 (C-6). LA L E 5 K FAL 15T 5
HRIRIEREA ), WA 3 N 3-0-0-L-
HEE T % 2 W 2 -(1—>2)-ou-L- MY T S A1 00 2 5 7 ok
A IC 28-0-B-D- M R 2 HE IS

e 4: AETLERHRAR, TLC b 5%EIL-
B RN B 41 5, "TH-NMR (600 MHz, CsDsN)
5: 1.00 (3H, s, H-24), 1.05 (3H, s, H-25), 0.85 (3H, s,

H-26), 0.95 (3H, s, H-27), 0.74 (3H, s, H-29), 0.95
(3H, s, H-30), 5.27 (1H, m, H-12), 3.04 (1H, dd, J =
13.8, 3.6 Hz, H-18), 4.99 (1H, d, J = 6.0 Hz, Ara-H-1),
6.11 (1H, brs, Rha'-H-1), 6.15 (d, J = 7.8 Hz,
Glc"-H-1), 4.87 (1H, d, J = 7.8 Hz, Glc'-H-1), 5.73
(1H, brs, Rha-H-1), 1.52 (3H, d, J = 6.0 Hgz,
Rha'-CH;), 1.58 (3H, d, J = 6.0 Hz, Rha-CHj);
BC.NMR (150 MHz, CsDsN) &: 39.2 (C-1), 26.3
(C-2), 81.2 (C-3), 43.7 (C-4), 47.9 (C-5), 18.3 (C-6),
33.0 (C-7), 40.1 (C-8), 48.3 (C-9), 37.0 (C-10), 24.0
(C-11), 123.1 (C-12), 144.3 (C-13), 42.3 (C-14), 28.5
(C-15), 23.5 (C-16), 47.2 (C-17), 41.8 (C-18), 46.3
(C-19), 30.9 (C-20), 34.1 (C-21), 32.7 (C-22), 64.1
(C-23), 14.1 (C-24), 16.3 (C-25), 17.7 (C-26), 26.2
(C-27), 176.7 (C-28), 33.3 (C-29), 23.8 (C-30);
Cs-Ara: 104.5 (C-1), 76.0 (C-2), 74.8 (C-3), 69.9
(C-4), 65.8 (C-5); Rha: 101.8 (C-1), 72.5 (C-2), 72.7
(C-3), 74.0 (C-4), 69.5 (C-5), 18.7 (C-6); C,s-Glc”:
95.8 (C-1), 74.3 (C-2), 78.9 (C-3), 71.0 (C-4), 78.2
(C-5), 69.4 (C-6); Glc": 105.0 (C-1), 75.5 (C-2), 76.7
(C-3), 78.4 (C-4), 77.3 (C-5), 61.5 (C-6); Rha’: 102.9
(C-1), 72.7 (C-2), 72.9 (C-3), 74.2 (C-4), 70.5 (C-5),
18.7 (C-6)o LA ds F BRALME 7 5 SCHR AR A —
#H, MU ERAY 4 N 3-O-a-L-MLIE R 2EHE -
(1—>2)-0-L- WL g B F7 {0 0% 2k % F B 2 5 o
28-0-a-L- ML IR 5, 25 5 3 - (1—4)-O-B-D- 1 Wi ] 2 B
F-(1—6)-B-D-ME Wi 1] ) B AL BE o

EY 5. BETERMA, TLC I 5%MHEL-
T SN 4R 4T (5, "H-NMR (600 MHz, CsDsN)
5:0.99 (3H, s, H-24), 1.05 (3H, s, H-25), 0.81 3H, s,
H-26), 0.85 (3H, s, H-27), 0.76 (3H, s, H-29), 0.74
(3H, s, H-30), 5.28 (1H, m, H-12), 3.05 (1H, dd, J =
13.2, 3.0 Hz, H-18), 4.99 (1H, d, J = 7.8 Hz, Ara-H-1),
4.87 (1H, d, J=7.2 Hz, Gl¢'-H-1), 6.11 (1H, d, J=7.8
Hz, Glc”-H-1), 5.73 (1H, brs, Rha-H-1), 1.58 (3H, d,
J = 6.0 Hz, Rha-CH3); "C-NMR (150 MHz, CsDsN)
5:39.0 (C-1), 26.3 (C-2), 82.1 (C-3), 43.7 (C-4), 47.8
(C-5), 18.3 (C-6), 32.9 (C-7), 40.1 (C-8), 48.3 (C-9),
37.1 (C-10), 24.0 (C-11), 123.1 (C-12), 144.3 (C-13),
423 (C-14), 28.5 (C-15), 23.5 (C-16), 47.2 (C-17),
41.8 (C-18), 46.3 (C-19), 30.9 (C-20), 34.1 (C-21),
32.7 (C-22), 64.6 (C-23), 13.8 (C-24), 16.4 (C-25),
17.7 (C-26), 26.2 (C-27), 176.7 (C-28), 33.3 (C-29),
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23.8 (C-30); Csi-Ara: 106.8 (C-1), 73.3 (C-2), 74.9
(C-3), 69.8 (C-4), 67.1 (C-5); Cys-Glc": 95.8 (C-1),
742 (C-2), 78.9 (C-3), 71.0 (C-4), 78.2 (C-5), 69.3
(C-6); Gle”: 105.0 (C-1), 75.5 (C-2), 76.7 (C-3), 78.4
(C-4), 77.3 (C-5), 61.4 (C-6); Rha: 102.9 (C-1), 72.7
(C-2), 72.9 (C-3), 74.0 (C-4), 70.5 (C-5), 18.7 (C-6).
DL _E B0 B B AR R R S SC kR B A -,
KB 5 N 3-0-a-L-M I R 457 471 6E 5L 7 ik
BTG 28-0-0-L- M I B 25 B 5 -(1—>4)-B-D- Mtk il
] % BE FE -(1—6)-p-D- M W 76 47 b L s 1, BRI
cauloside D.

wEM 6: HETERMA, TLC & 5% -
B SN R 40 (5, "H-NMR (600 MHz, CsDsN)
: 1.00 (3H, s, H-23), 1.05 (3H, s, H-24), 0.81 (3H, s,
H-25), 0.86 (3H, s, H-26), 0.74 (3H, s, H-27), 0.76
(6H, s, H-29, 30), 5.29 (1H, m, H-12), 3.05 (1H, dd,
J = 13.8, 3.6 Hz, H-18), 5.13 (I1H, d, J = 7.8 Hz,
Ara-H-1), 6.12 (1H, d, J = 8.4 Hz, Glc-H-1), 4.77 (1H,
d, J = 7.8 Hz, Glc-H-1), 487 (1H, d, J = 7.8 Hz,
Glc"-H-1), 5.73 (1H, brs, Rha-H-1), 1.58 (3H, d, J =
6.0 Hz, Rha-CH;); "“C-NMR (150 MHz, CsDsN) 4
38.9 (C-1), 26.2 (C-2), 82.2 (C-3), 43.6 (C-4), 47.8
(C-5), 18.3 (C-6), 32.7 (C-7), 40.1 (C-8), 48.3 (C-9),
37.1 (C-10), 24.0 (C-11), 123.1 (C-12), 144.3 (C-13),
42.3 (C-14), 28.5 (C-15), 23.5 (C-16), 47.2 (C-17),
41.8 (C-18), 46.3 (C-19), 30.9 (C-20), 34.1 (C-21),
33.0 (C-22), 64.7 (C-23), 13.7 (C-24), 16.4 (C-25),
17.7 (C-26), 26.2 (C-27), 176.7 (C-28), 33.3 (C-29),
23.8 (C-30); Csi-Ara: 107.0 (C-1), 73.9 (C-2), 74.9
(C-3), 80.0 (C-4), 66.5 (C-5); Glec: 106.6 (C-1), 76.0
(C-2), 79.0 (C-3), 71.5 (C-4), 78.6 (C-5), 62.7 (C-6):
Cas-Glc”: 95.8 (C-1), 74.2 (C-2), 78.9 (C-3), 71.0
(C-4), 78.2 (C-5), 69.3 (C-6); Glc": 105.0 (C-1), 75.5
(C-2), 76.7 (C-3), 78.4 (C-4), 77.3 (C-5), 61.4 (C-6);
Rha: 102.9 (C-1), 72.7 (C-2), 72.9 (C-3), 74.0 (C-4),
70.5 (C-5), 18.7 (C-6). LA b%5d J 2 Ak 57 5 S0k
RIEFA D, HEELEY 6 9 3-0-B-D-TE i
R 2 5 -(1—4)-o-L- ML IR 5] 37 417 0 328 % 75 7 2 7
JG 28-0-0-L-MHE IR B 251 3 -(1—4)-B-D-NHt R ] 7 1
F-(1—6)-B-D-Mt M 7 28] B FE G T o

WEY 7. AETERHRAR, TLC b 5%HE-
B RN B 41 5, "TH-NMR (600 MHz, CsDsN)
: 1.00 (3H, s, H-23), 1.05 (3H, s, H-24), 0.85 (3H, s,

H-25), 0.98 (3H, s, H-26), 0.74 (3H, s, H-27), 0.75
(3H, s, H-29, 30), 5.27 (1H, m, H-12), 3.04 (1H, dd,
J=13.8,3.6 Hz, H-18), 4.90 (1H, d, J = 6.6 Hz, Ara-
H-1), 6.15 (1H, brs, Rha'-H-1), 5.37 (1H, d, J = 7.8
Hz, Glc-H-1), 6.12 (d, J = 7.8 Hz, Glc"-H-1), 4.87 (d,
J = 7.8 Hz, Gl¢’-H-1), 5.73 (1H, brs, Rha-H-1), 1.42
(3H, d, J = 6.0 Hz, Rha-CH3), 1.58 (3H, d, J = 6.0 Hz,
Rha’-CH3); “C-NMR (150 MHz, CsDsN) &: 39.2
(C-1), 26.6 (C-2), 81.4 (C-3), 43.8 (C-4), 47.7 (C-5),
18.3 (C-6), 32.9 (C-7), 40.1 (C-8), 48.4 (C-9), 37.1
(C-10), 24.0 (C-11), 123.1 (C-12), 144.3 (C-13), 42.3
(C-14), 28.5 (C-15), 23.5 (C-16), 47.2 (C-17), 41.8
(C-18), 46.3 (C-19), 30.9.3 (C-20), 34.1 (C-21), 32.7
(C-22), 64.1 (C-23), 14.3 (C-24), 16.4 (C-25), 17.7
(C-26), 26.2 (C-27), 176.7 (C-28), 33.3 (C-29), 23.9
(C-30); Cs-Ara: 105.0 (C-1), 76.1 (C-2), 75.3 (C-3),
69.9 (C-4), 66.7 (C-5); Rha: 101.6 (C-1), 71.9 (C-2),
83.2 (C-3), 73.2 (C-4), 70.0 (C-5), 18.7 (C-6); Glc:
107.0 (C-1), 75.5 (C-2), 78.8 (C-3), 71.8 (C-4), 78.7
(C-5), 62.7 (C-6); Cys-Glc": 95.8 (C-1), 74.2 (C-2),
78.9 (C-3), 71.0 (C-4), 78.2 (C-5), 69.4 (C-6); Glc":
105.1 (C-1), 75.5 (C-2), 76.7 (C-3), 78.4 (C-4), 77.3
(C-5), 61.5 (C-6); Rha’: 102.9 (C-1), 72.7 (C-2), 72.9
(C-3), 74.1 (C-4), 70.5 (C-5), 18.6 (C-6). LA L%# fz
FRALYE R 5 SCmR A A — Y, Mt A 7
N 3-O-B-D-MHE W] 1 5 5 -(1— 3 )-o-L-IEE G BRL 2= O -
(1->2)-a-L- Wit g B F7 A0 BE 5 % & Bk 2 8 oo -
28-0-0-L- M I 5 2= W 3 -(1—4)-B-D-MH 15 i 26 5 Ik -
(1—6)-B-D- Nt s 7] 2] B ZE e
5 IBEIEMEIFIE

KA MTT bt X&) 1~7 ST H s
PR, B MCF-7 4088 F0 HeLa 40f0, H&H
10%f5 2 L& ) RPMI 1640 15585, IS K
20 3 X 10° NALRISE RN T 96 FLAR, 1B
48 h JG, MOASZAZY), VIV AR, 45
R, (LAY 1. 4 515 %F HeLa 40M039 4 — € 1)
HOHEF, HPREEHIRE (Cs) 0lh 543,
43.9. 61.2 pmol/L; JIr 32l A itk MCF-7 413
T EAER, 1Cs50>100 umol/L.
&3k
(1] KNG, AR A5 B A oY T 24 B4 T B E

W5 [D]. EK: PRI RAE, 2014,
2] SEEE . LERAEA ORI ) 20 BT R LA R 4]
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