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Abstract: Objective To study the active triterpenoid saponins of Tujia ethnomedicine Kouziqi (Panax japonicus var. major). The
antitumor activity was screened and the relationship between the structure and activity of the compounds was discussed. Methods
The ethanol extract of Kouziqi was isolated by Silica gel, ODS and MCI column chromatograph and purified by preparative HPLC.
The structures were elucidated on the basis of spectroscopic analysis and compared with literatures. Using MTT assay to detect the
cytotoxicity of 14 compounds in BGC-823, HCT-116, Hela, HepG-2 cells. Results A total of 14 known compounds were isolated
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from Tujia ethnomedicine Kouziqi and determined as chikusetsusaponin IVa methyl ester (1), chikusetsusaponin IVa butyl ester (2),

chikusetsusaponin IV (3), chikusetsusaponin 1Va (4), 28-desglucosylchikusetsusaponin IVa (5), oleanolic acid-3-O-B-D-(6'-

methylester)-glucuronopyranoside (6), (24R)-majonoside R1 (7), (24R)-pseudoginsinoside F11 (8), (205)-notoginsinoside-R, (9),

(20S)-ginsenoside Rg, (10), ginsenoside Rg; (11), ginsenoside Re (12), ginsenoside Rd (13) and chikusetsusaponin-V methyl ester
(14). Among the 14 compounds, compounds 5 and 6 showed dose-dependent cytotoxicity to BGC-823, HCT-116, Hela and HepG-2
cells. Compound 5 had cytotoxicity in BGC-823 and HCT-116 cells with ICs, values of 9.94 and 14.17 umol/L, respectively. Compound
6 had the best cytotoxicity in HepG-2 cells with ICsy value of 12.70 umol/L. Conclusion Compound 6 is isolated from Kouzigi for the

first time and its spectral data were reported. The antineoplastic activity of Tujia ethnomedicine Kouziqi is based on the oleanolic

acid-type triterpenoid saponins and related to the substituents of C-28, but the mechanism still needs to be deeply studied.

Key words: Tujia ethnomedicine; Panax japonicus var. major (Burkill) C. Y. Wu & K. M. Feng; triterpenoid saponin; antitumor

activity; 28-desglucosylchikusetsusaponin IVa; oleanolic acid-3-O-B-D-(6'-methylester)-glucuronopyranoside

e LA B R TUNE AN S B Y R
2 Panax japonicus C. A. Mey. var. major (Burkill)
C.Y. Wu & K. M. Feng I F1EMR=ZE, 347 T-1H 7
Wb, R AERGHN, nT-bE LR b
NETZ BT gz b, BN CRFREST, K
FEIHONFEA . Gk, b, w2 H
TIRITEATH G ki, 7B 5 A8
HAREERL, =2 E AR TS 1) E DR K
gy, MPARAKR TS L2 HERGEE. PuUEm.O
I3 7 ThT R 1, AR = 2 AR A A TS T AR
EED, HEATGE RS RS T 2R A0 T
AR WAL, AR RZR TSy, X
TR | N R w1 e = 4 L b i 7 I 23 1
T FRRRRAZ A, JFRI-T-Er Az
PR, VR R 0T E T AL S RS R A
I, 193] 14 DN =RE 2 HRIED, 700 %8 N
Z: B IVa F i (chikusetsusaponin IVa methyl ester,
. 1WZ%2%H IVa THE (chikusetsusaponin IVa
butyl ester, 2). T2 EH IV (chikusetsusaponin
IV, 3). 1172 2 # IVa (chikusetsusaponin IVa, 4)
28-EWET T2 2 1IVa (28-desglucosylchikusetsu-
saponin IVa, 5). FURME-3-O-B-D-(6'-H Iig)-Mt iR
W % OME B BR H  [oleanolic acid-3-O-B-D-(6'-
methylester)-glucuronopyranoside, 6]+ (24R)-EkT5
1 R, [(24R)-majonoside R}, 7] (24R)-#I NS
F11 [(24R)-pseudoginsinoside F11, 8], (205)-—-tL &
1 R, [(20S)-notoginsinoside R,, 9]+ (205)- A &4
Rg, [(20S)-ginsenoside Rgy, 10]. AZ 2 H Rg
(ginsenoside Rg;, 11). A Z: i Re(ginsenoside Re,
12). NS EH Rd (ginsenoside Rd, 13). 1%
AV HlE (chikusetsusaponin V methyl ester, 14).
HIRMIFErh o BE R EY 6 HrHiE 1 HEHE

B, 3t — xR R 14 MEE YA DU R v
ik, 48R, LAY 5 6 XF 4 FitRgnin CE
it BGC-823 #iiffd. 4l HCT-116 4. = ikE
HeLa 41l }2 JiT& HepG2 4HAE) 57 8 am K m
MG YA R, AR R PLEA Rt — 2o

1 UESHR

Agilent DD2-500 MHz ZHEFLIRIX (3 H 2 HE

WRHEABRAT); Agilent Series 1100 SL JF 4%

CEEZRRFHERATRD; Agilent 1260 il £
HH CGEEZRERRHEARARD; Agilent ZORBAX
XDB C g it (250 mmX 10 mm, 5 um); 1EAH
FEEERER (80~100. 100~200. 200~300 H,
BT s Cg RAHERERER: (50 pm, H
A Dasio A #]); MCI(70~150 um, H A Mitsubishi
~#]); SephadexLH-20 %tz (3i#l GE Healthcare
Bio-Sciences AB A F]); = RGEAHH HEE. 41EY
ytaiga (32[E TEDIA AF]); EnSpire® £ Ik
M (3E£[E PerkinElmer A ] ).

B & BGC-823. 4l HCT-116. &3 HeLa
KT HepG2 AHARPRIE F H Rg KA O S8
EYIME . R AE) DMEM i % B S 95 5L ) ST
T Hyclone A&, 4G REAMIEE Gibeo
AT, TUFFIEMEEMEE: (MTT) Al Ak 24 5
H #[# SolarBio A A .
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Mey. var. major (Burkill) C. Y. Wu & K. M. Feng 1]
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TENREZ MCI AL, FEL-K (10100, 40 :
60. 50 :50. 80 :20. 100 :0) BEEEWENE/53] 5
ANy (Fr. A~E), Fr.D (64.99 g) 2 IEARERH:
OREA R, TR R-HEE (100 0 10 100) 3]
10 /M4y, Fr. D-4 8 i ik i — S0 be- FH (100 -
120 : 80) FI¥EAHE LH-20 CHIEE-/K 1@ 1) 4lifk,
BEMAEY 1 (315.0mg). 4 (1.96 ). 2 (7.8 mg),
Fr. D-5 @it B A LH-20 (FREE-/K 10 1) 4ifhig
F|7 (65.8 mg). 8 (67.5 mg). 9 (33.4 mg). 10
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S BE-FEE (100 0 1—0 1 100) ¥EL, 155 9 4
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IEARERAE B AR BS54 3 (3.0 g)s Fr. F-3 2+l
HVAH CHEE-ZK 55 1 45) 133E 11 (12 mg).
12 (22 mg). 13 (8 mg). 14 (11 mg),
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AL T 0 U o G R R R RR K, W LA T R .
B-D-glucopyranosyl (J,,~7.5Hz, dcu,~62.0 Hz),
a-D-glucopyranosyl (J;,~3.5Hz, Jcp,~62.0 Hz),
B-D-xylopyranosyl (J;,~7.2 Hz, 6cy,~67.0 Hz),
a-L-rhamno-pyranosy ( brs, dcy, =~ 18.5 Hz ),
a-L-arabinpyranosy (J;,~6.0 Hz, §cy,~65.0 Hz),
a-L-arabinfuranosy (J;,~1.5 Hz, dcy,~87.0 Hz).
3.1.2 B

() FEELREF 6 "HNMR SR 7 M
FLHIE (0 0.7~2.0) #E (6 5.2~~5.5). WHE
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¥ 6c<<60, 5 B-D-Fi %)l B R L (1) Bk FE A Ak 2 Aor
% 6c<170, WHEY 1~6. 14,

(2) RAS B EHT: "HNMR &R 8
L HLIE oy 0.8~1.7). ME (du 5.10~5.30);
PC-NMR &7r 2 MERR C-24 (5¢ 125), C-25 (dc
131) 3 NS EARE M E ARG E A 230008 C-3
(6 78.5), C-12 (6¢ 70.0) & C-20 (5¢c 73.0), #fatkh
PEARE L 2= I 2 oc 89+ 77 & 83, H:
BRI ZABIREAE N O 15~60, WHLE9) 13, R
NS =EMEH TS FEAS R EX HET 6 1
ik SRR, C-6 thFEA R M 6 18.5 BRK o 67.5,
6 P IEIEPEIIR G C6 th A FE N oc 79.0, ik
A9, 100 11, 12,

(3) BakppER B ARG
MR, SSRGS S SRR Y, —EH
BRI (64 0.7~2.0) BRI AN FAE — /N T 90
(0c<90). FERHZE 4, C-20 Ml C-24 NF MK,
AR RG4S C-20. C-24 FIT C-26 KL AL RS 20 5
N Oc 86.5. 85.6 1252, 6 ik G¥IEME, HH
PEEUR, 6 FLFR B ME U S A8 % o 79.0, Ttk
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32 HMEE

tEY1: AR (FEE. HR-ESI-MS m/z:
807.453 4 [M—H] (51 807.453 0, Cy3HgO014)5
'H-NMR (500 MHz, pyridine-ds) J: 0.82 (3H, s,
H-25), 0.88 (3H, s, H-30), 0.90 (3H, s, H-29), 0.96
(3H, s, H-24), 1.08 (3H, s, H-26), 1.25 (3H, s, H-27),
1.29 (3H, s, H-23), 3.72 (3H, s, H-1""), 497 (1H,
overlapped, H-1') 5.41 (1H, t, J = 3.7 Hz, H-12), 6.31
(1H, d, J = 8.1 Hz, H-1"); “C-NMR (125 MHz,
pyridine-ds) 6: 38.4 (C-1), 26.3 (C-2), 88.9 (C-3), 39.2
(C-4), 55.5 (C-5), 18.2 (C-6), 32.8 (C-7), 39.6 (C-8),
47.7 (C-9), 36.7 (C-10), 23.5 (C-11), 122.6 (C-12),
143.9 (C-13), 41.9 (C-14), 28.0 (C-15), 23.1 (C-16),
46.7 (C-17), 41.5 (C-18), 45.9 (C-19), 30.5 (C-20),
33.7 (C-21), 32.3 (C-22), 27.9 (C-23), 16.7 (C-24),
15.3 (C-25), 17.2 (C-26), 25.8 (C-27), 176.2 (C-28),
32.9 (C-29), 23.4 (C-30), 107.0 (C-1"), 75.1 (C-2'),
77.6 (C-3"), 72.9 (C-4"), 76.9 (C-5'), 170.5 (C-6"), 95.5
(C-1"), 73.9 (C-2"), 78.6 (C-3"), 70.8 (C-4"), 79.0
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(C-5"), 61.9 (C-6"), 51.8 (C-1""). LA _EHE 5 kiR
T, WEEAEY 1 TSR IVa FE.
WA 2: AR R CREE), 3130 CieH740140
'H-NMR (600 MHz, methanol-d;) J: 0.82 (3H, s,
H-25), 0.86 (2H, s, H-30), 0.93 (2H, s, H-29), 0.95
(3H, s, H-24), 0.97 (4H, s, H-26), 1.06 (2H, s, H-27),
1.17 (3H, s, H-23), 3.37 (2H, m, H-1""), 4.40 (1H, d,
J =17.8 Hz, H-1"), 5.27 (1H, brs, H-12), 5.40 (1H, d,
J=282Hz H-1"); “C-NMR (150 MHz, methanol-d,)
J: 38.4 (C-1), 25.6 (C-2), 89.7 (C-3), 39.3 (C-4), 55.6
(C-5), 17.9 (C-6), 32.5 (C-7), 38.8 (C-8), 48.2 (C-9),
36.5 (C-10), 23.2 (C-11), 122.4 (C-12), 143.5 (C-13),
41.52 (C-14), 27.5 (C-15), 22.5 (C-16), 46.6 (C-17),
41.2 (C-18), 45.8 (C-19), 30.3 (C-20), 33.5 (C-21),
32.1 (C-22), 27.0 (C-23), 15.5 (C-24), 14.6 (C-25),
16.3 (C-26), 24.9 (C-27), 176.6 (C-28), 31.7 (C-29),
22.6 (C-30), 105.7 (C-1"), 73.9 (C-2'), 75.28 (C-3"),
71.66 (C-4"), 76.92 (C-5'), 169.52 (C-6"), 94.31
(C-17"), 72.5 (C-2"), 76.2 (C-3"), 69.7 (C-4"), 77.3
(C-5"), 61.0 (C-6"), 64.7 (C-1""), 30.1 (C-2""), 18.7
(C-3""), 12.6 (C-4""). LA_-¥h 5 e ikakis —2®,
MAEEAY) 2 TS24 IVa T .

e 3: Ak R (HEE). HR-ESI-MS m/z:
926.484 3 [M—H] (IH#1f 926.487 4, C47H74045),
'H-NMR (600 MHz, methanol-ds) &: 0.81 (3H, s,
H-25), 0.86 (3H, s, H-30), 0.93 (3H, s, H-29), 0.95
(3H, s, H-24), 0.96 (3H, s, H-26), 1.07 (3H, s, H-27),
1.17 3H, s, H-23), 4.39 (1H, d, J= 7.8 Hz, H-1"), 5.14
(1H, s, H-1"), 5.26 (1H, t, J= 3.8 Hz, H-12), 5.39 (1H,
d, J = 82 Hz, H-1"). “C-NMR (150 MHz,
methanol-d,) J: 38.4 (C-1), 25.6 (C-2), 89.8 (C-3),
38.8 (C-4), 55.6 (C-5), 17.9 (C-6), 32.1 (C-7), 39.3
(C-8), 48.2 (C-9), 36.5 (C-10), 23.2 (C-11), 122.3
(C-12), 143.5 (C-13), 41.5 (C-14), 27.5 (C-15), 22.6
(C-16), 46.6 (C-17), 41.2 (C-18), 45.8 (C-19), 30.1
(C-20), 33.5 (C-21), 31.7 (C-22), 27.1 (C-23), 15.6
(C-24), 14.6 (C-25), 16.3 (C-26), 24.9 (C-27), 176.7
(C-28), 32.5 (C-29), 22.6 (C-30), 105.5 74.0 (C-2"),
76.9 (C-3"), 76.6 (C-4"), 74.9 (C-5"), (C-6"), 107.0
(C-1"), 81.3 (C-2"), 77.3 (C-3"), 85.5 (C-4"), 61.7
(C-5"), (C-6"), 94.3 (C-1""), 72.5 (C-2""), 76.2 (C-3""),
69.7 (C-4""), 77.3 (C-5""), 61.0 (C-6""). UL %3k 5
BRI IE— 5, WA 3 AT B R IV,

tEY 4: AR R (FEE. HR-ESI-MS m/z:
793.441 2 [M—H] GF51H 793.437 4, C4Hes014)5
'H-NMR (500 MHz, methanol-d,) J: 0.79 (3H, s,
H-25), 0.85 (3H, s, H-30), 0.91 (3H, s, H-29), 0.93
(3H, s, H-24), 0.95 (3H, s, H-26), 1.07 (3H, s, H-27),
1.15 3H, s, H-23), 4.67 (1H, d, J= 7.7 Hz, H-1"), 5.25
(1H, t, J = 3.6 Hz, H-12), 5.38 (1H, d, J = 8.1 Hz,
H-1"); “C-NMR (125 MHz, methanol-d;) J: 38.4
(C-1), 25.6 (C-2), 89.7 (C-3), 39.3 (C-4), 55.6 (C-5),
17.9 (C-6), 31.7 (C-7), 38.8 (C-8), 46.6 (C-9), 36.5
(C-10), 22.6 (C-11), 122.4 (C-12), 143.4 (C-13), 41.5
(C-14), 27.1 (C-15), 22.6 (C-16), 46.6 (C-17), 41.2
(C-18), 45.8 (C-19), 30.1 (C-20), 33.5 (C-21), 32.6
(C-22), 27.5 (C-23), 15.6 (C-24), 14.6 (C-25), 16.3
(C-26), 24.9 (C-27), 176.7 (C-28), 32.1 (C-29), 23.2
(C-30), 105.5 (C-1'), 72.5 (C-2'), 77.3 (C-3'), 71.8
(C-4"), 75.1 (C-5"), 94.3 (C-1"), 73.9 (C-2"), 76.9
(C-3"), 69.7 (C-4"), 76.3 (C-5"), 61.0 (C-6"). LL L%
Yo 5 ScrdE — 5P, s A 4 NS
B IVa,

tEY 5: Atk R (FEE. HR-ESI-MS m/z:
631.3850 [M—H] (i+%#1H 631.384 5, C3gHs509),
'H-NMR (600 MHz, methanol-d,) &: 0.71 (3H, s,
H-25), 0.75 (3H, s, H-30), 0.81 (3H, s, H-29), 0.84
(3H, s, H-24), 0.85 (3H, s, H-26), 0.96 (3H, s, H-27),
1.06 (3H, s, H-23), 4.27 (1H, d, J= 7.8 Hz, H-1"), 5.14
(1H, brs, H-12); C-NMR (150 MHz, methanol-dy) :
38.4 (C-1), 25.5 (C-2), 89.7 (C-3), 39.2 (C-4), 55.6
(C-5), 17.9 (C-6), 32.4 (C-7), 38.8 (C-8), 47.6 (C-9),
36.5 (C-10), 22.6 (C-11), 122.3 (C-12), 143.8 (C-13),
41.5 (C-14), 27.1 (C-15), 22.7 (C-16), 46.2 (C-17),
41.3 (C-18), 45.8 (C-19), 30.2 (C-20), 33.5 (C-21),
32.6 (C-22), 27.4 (C-23), 15.6 (C-24), 14.5 (C-25),
16.3 (C-26), 25 (C-27), 180.5 (C-28), 32.2 (C-29),
23.1 (C-30), 105.5 (C-1"), 74 (C-2'), 76.4 (C-3'), 72.1
(C-4"),75.3 (C-5" VL3 5 cikdion —8", #%
SEEY 5 N 28-E T S 2 Va.

e 6: AR (HEE. HR-ESI-MS m/z:
654.398 3 [M—H] (I151H 645.4002, Cs;Hs7,00),
'H-NMR (600 MHz, methanol-d;) d: 0.83 (3H, s,
H-25), 0.87 (3H, s, H-30), 0.93 (3H, s, H-29), 0.96
(3H, s, H-24), 0.97 (3H, s, H-26), 1.07 (3H, s, H-27),
1.18 (3H, s, H-23), 3.79 (3H, s, H-1"), 4.40 (1H, d, J =
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7.8 Hz, H-1'), 526 (1H, t, J = 3.7 Hz, H-12);
BC-NMR (150 MHz, methanol-d,) J: 38.3 (C-1), 25.6
(C-2), 89.7 (C-3), 39.2 (C-4), 55.6 (C-5), 17.9 (C-6),
32.4 (C-7), 38.8 (C-8), 47.5 (C-9), 36.5 (C-10), 22.6
(C-11), 1222 (C-12), 143.8 (C-13), 41.5 (C-14), 27.1
(C-15), 22.7 (C-16), 46.2 (C-17), 41.3 (C-18), 45.9
(C-19), 30.2 (C-20), 33.5 (C-21), 32.6 (C-22), 27.4
(C-23), 15.6 (C-24), 14.5 (C-25), 16.3 (C-26), 25
(C-27), 180.5 (C-28), 32.2 (C-29), 23.1 (C-30), 105.6
(C-1"), 73.9 (C-2"), 76.1 (C-3'), 71.8 (C-4"), 75.2
(C-5"), 170 (C-6"), 51.4 (C-1"). VA_-%dE 5 CkikiE
— g, SR EY 6 AFEURER-3-0-B-D-(6'-
P TR )~ PEL o 7 2 W TS I Y o

WEP T AR (HEE). HR-ESI-MS m/z
815.480 0 [M—H]™ (i+%5{H 815.479 3, C4H7045),
'H-NMR (600 MHz, methanol-ds) &: 0.98 (3H, s,
H-30), 0.99 (3H, s, H-29), 1.00 (3H, s, H-19), 1.15
(3H, s, H-28), 1.12 (3H, s, H-18), 1.24 (3H, s, H-21),
1.29 (4H, s, H-27), 1.36 (3H, s, H-26), 4.52 (1H, d, J =
8.0 Hz, H-1), 5.03 (1H, d, J = 7.5 Hz, H-1");
PC-NMR (150 MHz, methanol-dy) 6: 38.8 (C-1), 26.2
(C-2), 78.5 (C-3), 39.1 (C-4), 60.8 (C-5), 79.9 (C-6),
44.2 (C-7), 40.7 (C-8), 50.0 (C-9), 39.0 (C-10), 30.4
(C-11), 70.9 (C-12), 47.7 (C-13), 51.8 (C-14), 31.5
(C-15), 24.6 (C-16), 48.4 (C-17), 16.6 (C-18), 15.9
(C-19), 86.5 (C-20), 25.3 (C-21), 32.2 (C-22), 28.2
(C-23), 84.6 (C-24), 70.5 (C-25), 25.2 (C-26), 25.6
(C-27), 30.8 (C-28), 15.2 (C-29), 17.1 (C-30), 103.1
(C-17), 76.8 (C-2'), 78.4 (C-3"), 70.8 (C-4"), 76.5 (C-5'),
62.1 (C-6"), 1012 (C-1"), 74.1 (C-2"), 76.6 (C-3"), 70.8
(C-4"), 76.3 (C-5"), 61.6 (C-6"). VA 5 CiHRikiE
—5P, WA TN Q4R)-FHKTBH R,

&Y 8: AR (HEE). HR-ESI-MS m/z:
799.484 3 IM—H] (IF54H 799.484 4, C4,H7,045),
'H-NMR (600 MHz, methanol-d;) d: 0.97 (3H, s,
H-30), 0.97 (3H, s, H-29), 0.98 (3H, s, H-19), 1.12
(3H, s, H-18), 1.15 (3H, s, H-28), 1.24 (3H, s, H-21),
1.30 (3H, s, H-27), 1.35 (3H, s, H-26), 4.66 (1H, d, J =
6.9 Hz, H-1"), 533 (IH, d, J = 1.6 Hz, H-1");
BC-NMR (150 MHz, methanol-dy) &: 38.9 (C-1), 26.2
(C-2), 77.8 (C-3), 38.9 (C-4), 60.1 (C-5), 73.4 (C-6),
44.7 (C-7), 40.5 (C-8), 49.6 (C-9), 38.9 (C-10), 30.5
(C-11), 71.0 (C-12), 47.7 (C-13), 51.8 (C-14), 31.4

(C-15), 24.6 (C-16), 48.3 (C-17), 16.6 (C-18), 16.5
(C-19), 86.5 (C-20), 25.3 (C-21), 32.4 (C-22), 28.3
(C-23), 84.6 (C-24), 70.8 (C-25), 25.2 (C-26), 25.7
(C-27), 30.8 (C-28), 15.8 (C-29), 17.2 (C-30) 100.2
(C-1'), 783 (C-2'), 77.6 (C-3"), 70.9 (C-4)), 76.7
(C-5"), 61.7 (C-6"), 100.2 (C-1"), 70.5 (C-2"), 70.5
(C-3"), 72.6 (C-4"), 68.2 (C-5"), 15.7 (C-6"). LL L%k
o5 SckARoE — 8, etk S 8 N (24R)-
WAS BT Fll.

&9 AR AK (HEE). HR-ESI-MS m/z:
769.474 2 [M—H]™ (514 769.473 7, C4HgoO13)5
'H MR (600 MHz, methanol-ds) J: 0.96 (3H, s, H-30),
1.00 (3H, s, H-29), 1.09 (6H, overlapped, H-18, 19),
1.16 (3H, s, H-28), 1.33 (3H, s, H-21), 1.63 (3H, s,
H-27), 1.70 (3H, s, H-26), 4.46 (1H, m, H-1"), 4.86
(1H, overlapped, H-1"), 5.15 (1H, d, J = 7.6 Hz,
H-24); "“C-NMR (150 MHz, methanol-ds) J: 38.8
(C-1), 26.1 (C-2), 78.7 (C-3), 39.1 (C-4), 61.5 (C-5),
79.3 (C-6), 43.8 (C-7), 40.5 (C-8), 49.2 (C-9), 39.0
(C-10), 30.5 (C-11), 70.7 (C-12), 49.5 (C-13), 51.1
(C-14), 29.9 (C-15), 25.07 (C-16), 53.7 (C-17), 16.1
(C-18), 16.4 (C-19), 73.0 (C-20), 26.0 (C-21), 34.8
(C-22), 21.9 (C-23), 124.7 (C-24), 130.6 (C-25), 24.5
(C-26), 16.3 (C-27), 30.5 (C-28), 15.6 (C-29), 15.1
(C-30), 102.5 (C-1'), 78.3 (C-2'), 77.8 (C-3'), 69.9
(C-4"), 76.2 (C-5'), 60.5 (C-6"), 102.4 (C-1"), 74.2
(C-2"), 76.9 (C-3"), 70.3 (C-4"), 65.5 (C-5"). LL L%
Yo 5 ocikdoE — 8, WS LAY 9 NR0S)-=
LR Ry

&Y 10: AR AR (FED . HR-ESI-MS m/z:
783.489 8 [M—H] (i1-5{4 783.489 4, C4,H7,013),
'H-NMR (600 MHz, methanol-d;) J: 0.95 (3H.s,
H-30), 0.97 (3H, s, H-29), 0.99 (3H, s, H-19), 1.11
(3H, s, H-18), 1.17 (3H, s, H-28), 1.25 (3H,d, J= 6.2
Hz, H-5"), 1.36 (3H, s, H-21), 1.64 (3H, d, J = 1.3 Hz,
H-27), 1.71 (3H, m, H-26), 4.66 (1H, d, J = 6.9 Hz,
H-1"), 5.16 (1H, brs, H-24), 5.33 (1H, d, J = 1.5 Hz,
H-1"); “C-NMR (150 MHz, methanol-d;) &: 38.8
(C-1), 26.1 (C-2), 77.8 (C-3), 38.9 (C-4), 61.7 (C-5),
78.4 (C-6), 44.7 (C-7), 40.5 (C-8), 49.2 (C-9), 38.9
(C-10), 30.7 (C-11), 70.81 (C-12), 49.2 (C-13), 51.1
(C-14), 30.5 (C-15), 25.1 (C-16), 53.7 (C-17), 16.0
(C-18), 16.6 (C-19), 73.5 (C-20), 26.0 (C-21), 34.9
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(C-22), 21.9 (C-23), 124.8 (C-24), 130.6 (C-25), 24.5
(C-26), 16.3 (C-27), 30.5 (C-28), 15.9 (C-29), 15.7
(C-30), 100.2 (C-1"), 77.7 (C-2'), 76.7 (C-3'), 70.5
(C-4"), 73.0 (C-5"), 60.0 (C-6"), 100.2 (C-1"), 71.0
(C-2"), 72.6 (C-3"), 70.7 (C-4"), 68.3 (C-5"). LL L%k
a5 ckakaE— 5", SR EY 10 N (208)-
ANZBH Rgyo

& 11: AR (FED . HR-ESI-MS m/z:
799.484 8 [M—H]™ (it5i{H 799.484 4, CH7014),
'H-NMR (500 MHz, methanol-d;) 6: 0.95 (3H, s,
H-30), 0.99 (3H, s, H-29), 1.00 (3H, s, H-19), 1.09
(3H, s, H-18), 1.32 (3H, s, H-28), 1.34 (3H, s, H-21),
1.62 (3H, s, H-27), 1.68 (3H, s, H-26), 4.35 (1H, d, J =
7.8 Hz, H-1'), 4.60 (1H, d, J = 7.8 Hz, H-1"), 5.10
(1H, brs, H-24); “C-NMR (125 MHz, methanol-d) J:
38.9 (C-1), 26.1 (C-2), 78.4 (C-3), 39.0 (C-4), 60.3
(C-5), 79.5 (C-6), 43.8 (C-7), 40.4 (C-8), 49.1 (C-9),
39.0 (C-10), 30.1 (C-11), 69.7 (C-12), 48.0 (C-13),
51.0 (C-14), 29.5 (C-15), 25.8 (C-16), 51.7 (C-17),
16.2 (C-18), 16.4 (C-19), 83.5 (C-20), 21.4 (C-21),
35.2 (C-22), 22.8 (C-23), 124.4 (C-24), 130.8 (C-25),
24.4 (C-26), 16.5 (C-27), 29.9 (C-28), 14.7 (C-29),
15.3 (C-30), 104.1 (C-1"), 74.0 (C-2'), 78.4 (C-3'),
70.4 (C-4"), 76.8 (C-5"), 61.6 (C-6"), 96.8 (C-1""), 73.9
(C-2""), 77.6 (C-3""), 70.2 (C-4""), 76.5 (C-5"), 61.1
(C-6"). VL EXHR 5 ciidiis —, e s
Y11 NASEH Re.

&P 12: Ak R (FED . HR-ESI-MS m/z:
945.542 1 [M—H]™ (iH54H 945.542 2, Cy4sHs1O015);
'H-NMR (500 MHz, methanol-ds) &: 0.94 (3H, s,
H-30), 0.95 (3H, s, H-29), 0.97 (3H, s, H-19), 1.10
(3H, s, H-18), 1.34 (3H, s, H-28), 1.34 (3H, s, H-21),
1.62 (3H, s, H-27), 1.68 (3H, s, H-26), 4.60 (1H, d, J =
7.8 Hz, H-1""), 4.64 (1H, d, J = 6.8 Hz, H-1"), 5.10
(1H, brs, H-24), 5.31 (1H, d, J = 1.5 Hz, H-1");
BC-NMR (125 MHz, methanol-d;) 6: 38.9 (C-1), 26.1
(C-2), 78.3 (C-3), 38.9 (C-4), 60.0 (C-5), 76.8 (C-6),
44.6 (C-7), 40.5 (C-8), 48.8 (C-9), 38.8 (C-10), 29.5
(C-11), 69.7 (C-12), 48.0 (C-13), 51.0 (C-14), 29.5
(C-15), 25.8 (C-16), 51.6 (C-17), 16.0 (C-18), 16.2
(C-19), 83.4 (C-20), 21.4 (C-21), 35.2 (C-22), 22.8
(C-23), 124.4 (C-24), 130.8 (C-25), 24.4 (C-26), 16.5
(C-27), 30.5 (C-28), 15.7 (C-29), 15.9 (C-30), 100.1

(C-1"), 79.7 (C-2"), 76.5 (C-3'), 70.4 (C-4"), 76.5
(C-5"), 61.6 (C-6"), 100.1 (C-1"), 70.7 (C-2"), 71.0
(C-3"), 72.5 (C-4"), 68.2 (C-5"), 16.6 (C-6"), 96.8
(C-1"), 73.4 (C-2""), 77.6 (C-3""), 69.7 (C-4"), 76.6
(C-5"), 61.6 (C-6""). LA X5 5 ikifis — s,
M e A 12 NS AT Re.

& 13: Ak R (FEE . HR-ESI-MS m/z:
945.542 1 [M—H] (it51H 945.542 2, CusHgO15)5
'H-NMR (500 MHz, methanol-d;) &: 0.86 (3H, s,
H-30), 0.93 (3H, s, H-29), 0.93 (3H, s, H-19), 1.02
(3H, s, H-18), 1.07 (3H, s, H-28), 1.34 (3H, s, H-21),
1.62 (3H, s, H-27), 1.68 (3H, s, H-26), 4.44 (1H, d, J =
7.0 Hz, H-1"), 4.60 (1H, d, J = 7.7 Hz, H-1""), 4.68
(1H, d, J = 7.7 Hz, H-1"), 5.10 (1H, brs, H-24);
PC-NMR (125 MHz, methanol-ds) 6: 38.8 (C-1), 25.8
(C-2), 89.9 (C-3), 39.2 (C-4), 56.1 (C-5), 17.8 (C-6),
34.4 (C-7), 39.5 (C-8), 49.6 (C-9), 36.5 (C-10), 30.2
(C-11), 69.7 (C-12), 48.3 (C-13), 51.0 (C-14), 30.2
(C-15), 25.8 (C-16), 51.7 (C-17), 14.9 (C-18), 15.9
(C-19), 83.5 (C-20), 21.4 (C-21), 35.2 (C-22), 22.8
(C-23), 124.4 (C-24), 130.8 (C-25), 24.5 (C-26), 16.6
(C-27), 27.0 (C-28), 15.3 (C-29), 15.3 (C-30), 103.0
(C-1"), 83.5 (C-2"), 76.8 (C-3'), 69.7 (C-4"), 76.4
(C-5", 61.7 (C-6), 103.9 (C-1"), 74.8 (C-2"), 79.6
(C-3"), 70.1 (C-4"), 76.2 (C-5"), 61.3 (C-6"), 96.8
(C-1"), 73.9 (C-2""), 77.0 (C-3""), 70.4 (C-4"), 76.8
(C-5"), 61.1 (C-6"). LL_E%¥ 5 cikghas—z"",
WU B A 13 I AN S 21 Rd.

EY 14: AR (FEED . HR-ESI-MS m/z:
969.506 7 [M—H]™ (i+54H 945.505 9, Cu4oH75019),
'H-NMR (500 MHz, pyridine-ds) o: 0.82 (3H, s,
H-25), 0.87 (3H, s, H-30), 0.90 (3H, s, H-29), 1.07
(3H, s, H-24), 1.07 (3H, s, H-26), 1.24 (3H, s, H-27),
1.25 (3H, s, H-23), 3.71 (3H, s, H-1"""), 4.95 (1H, d,
J=7.0Hz, H-1"), 5.39 (1H, d, J= 7.8 Hz, H-1""), 5.40
(1H, brs, H-12), 6.31 (1H, d, J = 8.0 Hz, H-1");
BC-NMR (125 MHz, pyridine-ds) J: 38.4 (C-1), 26.3
(C-2), 89.0 (C-3), 39.3 (C-4), 55.5 (C-5), 18.2 (C-6),
32.9 (C-7), 39.6 (C-8), 47.7 (C-9), 36.6 (C-10), 23.5
(C-11), 122.6 (C-12), 143.9 (C-13), 41.9 (C-14), 28.0
(C-15), 23.1 (C-16), 46.7 (C-17), 41.5 (C-18), 45.9
(C-19), 30.5 (C-20), 33.7 (C-21), 32.3 (C-22), 27.8
(C-23), 16.4 (C-24), 15.2 (C-25), 17.2 (C-26), 25.8
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(C-27), 176.1 (C-28), 32.9 (C-29), 23.4 (C-30), 105.1
(C-1'), 82.3 (C-2'), 77.3 (C-3"), 72.5 (C-4), 76.6
(C-5"), 169.7 (C-6"), 105.7 (C-1"), 76.8 (C-2"), 77.7
(C-3"), 71.4 (C-4"), 78.0 (C-5"), 62.5 (C-6"), 95.5
(C-1""), 73.9 (C-2"), 78.6 (C-3"), 70.9 (C-4"), 79.0
(C-5", 61.9 (C-6"), 51.8 (C-1""). VL EHE 5 kR
E—F, MEEEY) 14 NSRRI V S,
4 {RIMTBRIETE M SEIR
4.1 MTT #&M753E

¥\ B IE BGC-823 4iiffl. A\ 45 HCT-116
Y. NS #50% HeLa 4000 &% A HFHE HepG2 4 a1
FTMPEEFRW (10% f54- M5 1 DMEM) 1,
5 4 M A T 40 L B SRR ) 90% /e A, L& &
0.25%JIR 2 ABEH LA . KU BRI 4L LA 800
r/min B0 5 min, FE_LIER, AR FREE
B LA 6X 10° AN/FLEERIT 96 FLIEFRIR (100 pL/
L), BT 37 C. 5% CO, k5 F:4 55 9% 24 h.

BB AR 259 S R A2 BE 4 DMSO 787 i, B
4 it 35 5 TR R AN [R) VR BE AR P (DMISO 4R 43
H<1/1 000). SEIEAS A, LA . PHMEXTR]
He SEAMALHIER TR 100 uL; SEIGA A
I (2.5, 5.0, 7.5, 10.0. 12.5. 15.0. 17.5.
20.0 umol/L) FFII 254 100 pL; BHH:XT FEZH D AAS
[FWE (0.05. 0.1, 02, 0.3, 0.4, 0.5 umol/L) %&

B 100 pL, WAFEKREHER 3 MEFL. £
37 C. 5% CO, ¥Ffahii: 48 h 5 ERFRI,
FFLINA 100 pL 5 0.5 mg/mL MTT {4008 771
BT FRMASHEFE 4 h 550, Bl DMSO
100 pL, F iR FERE 10 min, W (G4 552160,
B bR AR K 490 nm FRFLIROLSE (4D fH, 11H
11 it 184 3 0 )

MG FEINHN R = (4 wei— A sw)/A 2r:

DAL A W0k B 5 NS I (1) 28 71 4 i 18 5417 1
FoRA R, AT EES T, RS AR
HANHIRE (ICs)s

HEKH SPSS 17.0 B f4tit, LAx +s &Ko,
A IF) 22 S 1 S E Ve o A FH BRI R T Z 00 A
4.2 BRI LmARIETEHNHE M

BGC-823 4iffi. HCT-116 4Hffl. HeLa #Hjit &
HepG2 LA &4 1~14 F )5, BLEY5 M6
PASh, Hpth YR BRHEENE, SRIE 1. 2.

th&¥ 5. 6 %F BGC-823. HCT-116. HeLa £l
HepG2 408 B n BRI MmtIERH, 5=A4H
bR E (P<0.01), FERIM BRI &K
Wik, tb&¥ 5 X% BGC-823. HCT-116. HeLa /%
HepG2 A 1Cso 73798 9.94.14.17.18.23 F1 17.76
umol/L, %} BGC-823. HCT-116 #H g i /E F £
3, HICs #<<15 pmol/L. L&) 6 X} BGC-823.

®1 TEEREW AW EMAMEENEE (X £s,n=3)

Table 1 Inhibition rate of different concentrations of compounds on tumor cell proliferation (X £s, n =3)

s ) /%
" (umol-L ™) BGC-823 HCT-116 HeLa HepG2
5 2.5 12.074+1.90" 11.26+3.48" 8.41+3.63" 8.624+0.61"
5.0 34.69+1.93" 19.00+4.91" 12.72+1.41" 12.404+2.29"
75 4637+1.62" 22.41+1.80" 15.13+3.71" 15.69+5.07
10.0 50.0641.00" 31.0441.65" 1871+1.11" 21.564+0.67"
*% *% *k ok
12.5 57374178 45.78+1.80 28.91+1.66 27124127
15.0 62.15+1.93" 51.91+1.71" 40.94-+0.59 35.69+1.58
17.5 65.12+0.40"" 62.25+1.38" 46.87+1.92 47.94+2.45
20.0 76.38+0.37"" 70.26+1.50"" 57.0041.68 66.06+1.21
6 25 10.74+1.08" 9.93+4.42"" 11.42+184" 7534146
5.0 3434+148" 1221+1.22" 16.02+3.27" 12.88+1.01"
75 4187+242" 15.85+1.41" 21.09+331"" 20244135
10.0 44724105 2099+1.67 27.01+2.76" 31.674236
12,5 46.06+1.67 31734239 32.7843.18 49224148
15.0 48.1140.52 36.5141.04 40.78+2.13 58.0740.79
*k3k *kk ok k%
17.5 50.28+1.70 41.58+1.44 46.36+2.58 66.1040.94
*k3k *kk k% k%
20.0 51.1740.78 53334213 52364129 81.0240.50

SRt "P<0.05 "P<0.01
"P<0.05 ""P<0.01 vs blank group
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F2 WEYS. 6 XMEEMANIER

Table 2 ICsy value of compounds 5 and 6 on tumor cell

proliferation
ey ICso/(umol-L™")
BGC-823 HCT-116 HelLa  HepG2
5 9.94 14.17 18.23 17.76
6 17.12 19.25 18.96 12.70
e <1 <1 <1 <1

HCT-116. HeLa. HepG2 AfL ) ICso 73 5114 17.124
19.25. 18.96. 12.70 pmol/L, X} HepG2 4 fifu ()
FNHE ek, H 1C50<<15 pmol/L.
5 Wig

% WU 78 2 B L X207 -G B A B g i
P, RSNSOI TR PR SR B TR T
5-FU 37 Ja 1B ], 9 w] e K Ay /N iR AR
FEFI], AR UESEBR T2 2 Ml Re A 2] Ha
NP AR, S SIR /N R A AR TR], 8 A
iR JRAEFREC A RS R LA S % 5 B I 25
a5, WRENUEM RIS, Rk TS 2 mET £
PR MBS ER, Bt T BoRbuUMRE S 1 .
1] A5 PORT S RBR T SR BN Ho BN R
A RIFHEIER, HAERPHA G 52k 2k
Go/M  HH 4 it 2% 45 117 52 V0 s 240 7 &40 ) 8 o e
2, T4t S ] DNA & R bR 5/ SR 4 i
T-H Ko

SCER TR s X BR T S B R B LR 2
EHIEIREY), AT F B BRSNS
P, WA RER, (LSS, 6 737 BGC-823.
HCT-116. HeLa. HepG2 #fifus) & 1 — & il
TER, HRAEDIIARZIH B BiEE. @it
14 Fhepph BAF SR IL, (AW 7~13 ik Y
BAF, (A 1~6. 14 FEE AL R, Hib
HEW1~4. 14 5K 28 (R FEL S0 R B,
MALEY) 5. 6 S5 28 SN B FR3E, R S5HE K
o B, HEM RS R SR e 2 2 4 5401
LHUMIR IS B IO, AP RNLHIE A —
BT
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