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Abstract: Objective To study the chemical constituents from Prunella vulgaris and their antitumor activities. Methods Silica gel,
reverse-phase octadecylsilyl (ODS), Sephadex LH-20 chromatographic methods, and HPLC were applied to isolating and purifying
compounds. MS and NMR spectroscopic methods were used to determine their structures. Furthermore, the cytotoxicity of these
chemical components for MCF-7, MDA-MB-231, and MCF-10A cell lines was measured by MTT method. Results Forteen
compounds were isolated from the fruits of P. vulgaris and their structures were identified as: autantiamide acetate (1), 50,8a-
epidioxy-(22E,24R)-ergosta-6,22-dien-3p-ol (2), B-amyrin (3), betulic acid (4), 3-hydroxy-11-en-11,12-dehydrogenation-28,13-oic
acid lactone (5), eburicol (6), 2a,30,24-trihydroxyolean-12-en-28-oic acid (7), candelabrone 12-methyl ether (8), cyclopentaneacetic
acid (9), 2a,3p-dihydroxyursa-12-en-28-oic acid (10), a-spinasterol (11), oleanolic acid (12), ursolic acid (13), and B-sitosterol (14).
Conclusion Compounds 2, 5, 6, 8, and 9 are isolated from the genus of Prunella L. for the first time. The results of cytotoxic assay
indicate that compounds 10 and 13 can obviously inhibit the activity of MCF-7, MDA-MB-231, and the normal cell lines MCF-10A.
Compound 4 can selectly inhibit the activity of MCF-7 and MDA-MB-231 while show no effect on the normal cell lines MCF-10A.
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A5 Prunellae Spica N5 EFL (Labiatae) 5
K% )& Prunella L. HHY)E A5 Prunella vulgaris L.
B, bR, 3, MRS, A, . Hf
EL WIH L HEs . W Thae, T H AR
HERKE . SRRRZ S B B8, Lt
W], ARG 32 B0 = LR TR
SSWE S AT . W S AT . AHLR . R SRR
SR, RO RIS, SRR P B0 A
P 0 2 BTk 20 A BT 2 ), BT R Ry
ARRIEFIR, PURALTTYE A B A 2 FET,
UM F L TR A =28, W5F IR T
LB G 4000 i s SPC-A-1 41 i iy A4 KB, e i
%} A549. SK-OV-3, SK-MEL-2 fil HCT15 41/
PATIRAO A A EAE T 30,190,24- =55 12-
J75-28- 14 TR A 3B,160,24- =2 He-12-47-28-5F R
W N JHTE 40 M A549 88 MRAT W St o4 4 I 1
20, 30- = FEFE-12-4-28- 5 TR ] 5 5 NS I
3 Jurkat T 4R T2, FLZE (Rl AR L) o
AR CREAREL, R, oE, RIEAEUE, kA1,
BCRE, Mg, AREITTTR W], B B T FL
ISMERTE R SR (U (EP I E 1B % 2 SA 0 S twaai]
(K250 BRI T AN WA . DAL, AR
X k20 (1)) T BRI U AN FEHTIIRE EAKR 1)
s REAT DU 40 WS PR IR IR ST . A SRS AN
HAE AR BB T 14 MUEY, il EE Nl
Ak Cautantiamide acetate, 1) 5o,80-1 4837 f-6,22-
T H-3B-1E [50,8a-epidioxy-(22E,24R)-ergosta-6,22-
dien-3p-ol, 2], B-FHZE (B-amyrin, 3). HHE/
1% (betulic acid, 4). 3-F£HE-11--11,12- /1 %(-28,13-
995N g (3-hydroxy-11-en-11,12-dehydrogenation-
28,13-oic acid lactone, 5). Kil# Ceburicol, 6)+
20,30,24- = F HE-12- 4 28- R R R (20,30,24-
trihydroxyolean-12-en-28-oic acid, 7). candelabrone
12-methyl ether (8). cyclopentaneacetic acid (9). 2a-
FeRLAE LR (20,3 B-dihydroxyursa-12-en-28-oic acid,
10). a-J B f Co-spinasterol, 11). FFEUR R
(oleanolic acid, 12). REFE (ursolic acid, 13). P-
w14, Hrh a2, 5. 6. 8 M9 K
M B oy B35 FFEE MTT ¥, X =
FAEY 3. 4 5. 7. 100 12 113 AT RSN

s A0 B R TS PR EAT IR . B0 10 A 13 BERH Wk
ik MCF-7. MDA-MB-231. MCF-10A 4 Jitu 4§ 4% ;
&Y 4 e W W FL R 40 il MCF-7 .
MDA-MB-231 [J#4%H , 1% MCF-10A #3142,
AR 1t A1 51 e 98 400 i
1 UESHH

GT-2127QT AL CE 1L 75 AR AT PR 2
] ), RE-52A MY Jie i 2 R AN C EE P SR AN ),
Bruker AV-400 B RZEIARGHE(Y (#5[E Bruker 22
7)), Agilent 1100 Series LC/MSD Trap Jiifi% (3%
Agilent A7), X-4 B BUE A CHUINEEAL
2B B FD, e Sephadex LH-20( € [E Pharmacia
AFD, MR (5 Bl T ),
ODS (50 mm, YMC, HZAZL Merck A#]), £
EOIERERE (80~100. 200~300. 300~400 H, #
By et 1), WA s pralislifh 2z 4li. CI-1F
MEMETAES RN KLY B 2
FD, GG 0N GHIRTILE SR AT TR 2
w]), DMIL ZUfEE BHEE (Leica), 3111 4 CO,
F:F%46 (Thermo), MR-96A HEtrix CRYIZHiA:
YT T IR A B A D

&9 3. 4. 5. 7. 10, 12, 13 (= A D,
BHPE R (HES 130922, FF&HIZHE A
H]), Tt DMEM }:973E (HyClone, NXJ0709),
JifiZF 13 (HyClone, NXC0582), WEM:W (Sigma,
MKBH7489V), —HIREWHH ([ 254E Bk 24l 7
BRAT, #it'5 20120705), AR (baifEE
BAEMEARARAF, #its 04D10151). HEALHIE
YIFEAT 2013 4F 5 JR T 2B A GAP JEih,
LRI P T 15 24 DR A 0 B T e R 2 T BRI 3 ]
&N ETERE N @ R 5E Prunella vulgaris L.

ANFLIEAI . MCF-7. MDA-MB-231 T
R B A A, N OE R FLR 4 . MCF-10A
W H B SRR IR AT
2 ERESE

R R 90 kg #p it Jo 48 T IR A 2 L 3 K,
FFIX 40 min, HIFHEHOR, PGS SR E 2.13
kg, WEERMR, SrERAEENE, XA e &
M Ol HREDEMG, R R 1S 2 R

HUE R TG54 (880 ), Lok A 43 (200~



t¥d

Chinese Traditional and Herbal Drugs 3F 46 % 3§ 24 ¥ 2015 12 A

* 3625 °

300 HO, FHVEB A E-BER O0E (10 2 1.5 0 1,
201D BAEEVERL, U0 Fr. 1~7. Fr. 2 S&hklch:
3% (200~300 H) 708, ATHEE-BER Q0 9 ¢ 1
e, £3 12 AMEG, G 3~5 EE RSN EY 3
(830 mg), 1My 9~11 EL LAY 6 (27 mg);
Fr. 4 ZRERFEGIE (200~300 H ) 2085, A7 k-
BEIR CWE 7 01 VeI, 45 27 MGy, WO 11~15
PWEIRAE G LAY 11 (2,56 @), 18Oy 19~22 ik
IS4 IS 134k &4 4 (520 mg); Fr. 5 S IRFE (41
(200~300 H) 708, 24 ST e-Nld 100 : 1 ¥k
B, 13 152 ANy, 184 22~28 Bt dhik 14 (57
mg), T4 55~71 Hrih ik 12 (1.62 @), T4 80~
102 ZRERAEGRE (200~300 HD) 4055, A7 k-
BEIR 206 3 0 1, 1981k &4 5(236 mg), 1M 112~
120 Hriffb &4 13 (173 ), 184y 137~140 &
Sephadex LH-20 2ifb#3 24654 8 (7 mg). Fr. 6
ZRENAE (A% K ODS Mk 85, 13 55 M,
WY 22~27 1L &4 2 (375 mg), T4y 35~40 15
&1 (211 mg).

R AL 73 g, 2otk AT a1l (200~300 H)D
Iy, A MEE-RER Ol (3210 121,02 1) B
FEVENL, 1330414) Fr. 1~6. Fr.3 &L M ODS 4
R Es, 13 78 MRS, 1Ry 23~31 LAY 10
(76 mg), 15y 35~44 159 (10 mg); Fr. 5
At oy By, BT 40 1 R, 19
FEEY T (360 mg).

3 HmkE

WEY 1. AR (FED, %5254 nm R
LLIBHE. "H-NMR (400 MHz, CDCl3) 6: 4.77 (1H, d,
J = 5.6 Hz, H-2), 3.21 (1H, dd, J = 13.6, 5.6 Hz,
H-3a), 3.05 (1H, dd, J = 13.6, 5.6 Hz, H-3b), 7.25
(5H, m, H-5, 9), 7.72 (2H, d, J = 8.4 Hz, H-3', 7'),
7.44 (2H, t, J = 7.6 Hz, H-4', 6"), 7.53 (1H, t, J = 7.4
Hz, H-5'), 435 (1H, m, H-1"), 2.75 (2H, m, H-2"),
7.07 (2H, m, H-4", 8", 7.15 (2H, m, H-5", 7"), 3.82
(1H, dd, J = 11.4, 42 Hz, H-9"), 3.93 (1H, dd, J =
11.4, 5.0 Hz, H-9"), 2.02 (3H, s, -COCH3), 5.99 (1H,
d, J=8.4 Hz, a-NH), 6.76 (1H, d, J = 6.4 Hz, B-NH);
BC.NMR (100 MHz, CDCl) 6: 170.2 (C-1), 55.0
(C-2), 38.4 (C-3), 136.6 (C-4), 128.5 (C-5, 9), 129.3
(C-6, 8), 127.1 (C-7), 167.1 (C-1"), 133.6 (C-2"), 128.6
(C-3', 7", 127.0 (C-4', 6'), 131.9 (C-5'), 49.4 (C-1"),
37.4 (C-2"), 136.7 (C-3"), 128.7 (C-4", 8"), 129.1

(C-5", 7", 126.7 (C-6"), 64.5 (C-9"), 170.7 (-CO-),
20.8 (-CH3). LA E¥ds b5 scmvdion —s0", de
A1 T

W& 2. s CMEE-INED, 1%F 5
AR IRV B (0 S BB 4% (. "H-NMR (400 MHz,
CDCl3) 6: 3.97 (1H, m, H-3), 6.25 (1H, d, J = 8.2 Hz,
H-6), 6.51 (1H, d, J = 8.0 Hz, H-7), 0.81 (3H, s,
H-18), 0.88 (3H, s, H-19), 0.99 (3H, d, J = 6.8 Hz,
H-21), 5.14 (1H, dd, J = 15.6, 8.0 Hz, H-22), 5.22
(1H, dd, J = 15.2, 7.2 Hz, H-23), 0.81 (3H, d, J= 6.4
Hz, H-26), 0.83 (3H, d, J = 6.4 Hz, H-27), 0.90 (3H, d,
J = 6.8 Hz, H-28): "*C-NMR (100 MHz, CDCl;) ¢:
34.6 (C-1), 30.1 (C-2), 66.4 (C-3), 37.0 (C-4), 82.1
(C-5), 135.4 (C-6), 130.7 (C-7), 79.4 (C-8), 51.0
(C-9), 36.9 (C-10), 23.4 (C-11), 39.3 (C-12), 44.5
(C-13), 51.6 (C-14), 20.6 (C-15), 28.6 (C-16), 56.1
(C-17), 12.8 (C-18), 18.2 (C-19), 39.7 (C-20), 20.9
(C-21), 135.2 (C-22), 132.3 (C-23), 42.7 (C-24), 33.0
(C-25), 19.6 (C-26), 19.9 (C-27), 17.5 (C-28). ik %k
a5 scwkaaE — 5, M e A 2 50,80-1
EH1-6,22-Hi5-3B-I o

EY 3. AOERIRG S (BER AT, 1%
BT R VAR B (0 S 40 (5 . "H-NMR (400 MHz,
CDCl3) d: 5.18 (1H, t, J = 3.2 Hz, H-12), 3.22 (1H, dd,
J=10.8, 4.8 Hz, H-3), 1.13 (3H, s, H-27), 1.00 (3H, s,
H-23), 0.98 (3H, s, H-25), 0.94 (3H, s, H-24), 0.87
(3H, s, H-29), 0.87 (3H, s, H-30), 0.83 (3H, s, H-28),
0.79 (3H, s, H-26); "*C-NMR (100 MHz, CDCl)
38.6 (C-1), 27.2 (C-2), 79.0 (C-3), 39.8 (C-4), 55.2
(C-5), 18.4 (C-6), 32.6 (C-7), 38.8 (C-8), 47.6 (C-9),
36.9 (C-10), 23.5 (C-11), 121.7 (C-12), 145.2 (C-13),
41.7 (C-14), 26.1 (C-15), 26.9 (C-16), 32.5 (C-17),
472 (C-18), 46.8 (C-19), 31.1 (C-20), 34.7 (C-21),
37.1 (C-22), 28.1 (C-23), 15.5 (C-24), 15.6 (C-25),
16.8 (C-26), 26.0 (C-27), 28.4 (C-28), 33.3 (C-29),
23.7 (C-30). _FiRHd 5 scpkipE HA 5,
WEAE) 3 A B-T 2.

&Y 4: AEREIRG S R, 1% 5
IR B S 40 tf . ESIMS m/z: 455 [M—H],
457 [M+H]". "H-NMR (400 MHz, DMSO-d;) 6: 4.69
(1H, s, H-29), 4.56 (1H, s, H-29), 3.16 (1H, d, J= 5.2
Hz, H-3), 1.64 (3H, s, 30-Me), 0.93, 0.87, 0.87, 0.76,
0.65 (3HX 3, s, 27, 25, 26, 24, 23-Me): *C-NMR (100
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MHz, DMSO-dg) 6: 38.5 (C-1), 27.4 (C-2), 77.0 (C-3),
38.8 (C-4), 55.2 (C-5), 18.2 (C-6), 34.2 (C-7), 40.5
(C-8), 50.2 (C-9), 36.6 (C-10), 20.7 (C-11), 25.6
(C-12), 37.9 (C-13), 42.3 (C-14), 29.5 (C-15), 32.0
(C-16), 55.7 (C-17), 46.9 (C-18), 48.8 (C-19), 150.6
(C-20), 30.4 (C-21), 37.0 (C-22), 28.4 (C-23), 16.0
(C-24), 16.2 (C-25), 16.1 (C-26), 14.7 (C-27), 177.5
(C-28), 109.9 (C-29), 19.2 (C-30). L I %¥s 5 kIR
WA ST, e 4 EHENS IR .

WEY 5: AR CPED, 1%7 SRR
PRV (0 20 {0 . ESI-MS m/z: 931 [2M+Na]'.
'H-NMR (400 MHz, CDCl;) 6: 5.96 (1H, d, J = 10.0
Hz, H-12), 5.30 (1H, dd, J = 10.4, 2.4 Hz, H-11), 3.22
(1H, dd, J = 11.0, 5.0 Hz, H-3), 2.13 (1H, d, J = 5.6,
H-18), 1.16 (3H, s, 27-Me), 1.05 (3H, s, 26-Me), 0.99
(3H, s, 25-Me), 0.99 (3H, d, J = 6.0 Hz, 29-Me), 0.93
(3H, d, J = 5.6 Hz, 30-Me), 0.91 (3H, s, 23-Me), 0.78
(3H, s, 24-Me); "“C-NMR (100 MHz, CDCl3) &: 38.2
(C-1), 27.0 (C-2), 78.8 (C-3), 38.9 (C-4), 54.7 (C-5),
17.7 (C-6), 31.2 (C-7), 41.9 (C-8), 53.0 (C-9), 36.3
(C-10), 128.8 (C-11), 133.5 (C-12), 89.7 (C-13), 41.6
(C-14), 25.5 (C-15), 22.8 (C-16), 45.1 (C-17), 60.5
(C-18), 40.2 (C-19), 38.1 (C-20), 30.8 (C-21), 31.3
(C-22), 27.7 (C-23), 14.9 (C-24), 19.1 (C-25), 18.9
(C-26), 16.1 (C-27), 180.0 (C-28), 17.9 (C-29), 17.8
(C-30). LA Xl 5 ek s A — s, Wk
e 5 R 355 11-4-11,12- i 50-28,13- 3 5 R
PITE

EY 6: AMIMAK (BERLER, 1%% g
W R VA B R4 . "TH.NMR (400 MHz,
CDCl;) o: 4.72 (1H, brs, H-28a), 4.66 (1H, brs,
H-28b), 3.10 (1H, m, H-3), 1.03 (3H, d, J = 7.2 Hz,
H-26), 1.02 (3H, d, J = 7.2 Hz, H-27), 1.01 (3H, s,
H-29), 0.97 (3H, s, H-19), 0.93 (3H, d, J = 6.4 Hz,
H-21), 0.89 (6H, s, H-30, 31), 0.71 (3H, s, H-18);
BC-NMR (100 MHz, CDCl3) &: 35.0 (C-1), 27.3
(C-2), 76.5 (C-3), 39.2 (C-4), 50.4 (C-5), 17.9 (C-6),
28.2 (C-7), 133.2 (C-8), 134.6 (C-9), 36.5 (C-10), 20.7
(C-11), 25.5 (C-12), 31.1 (C-13), 47.0 (C-14), 31.0
(C-15), 30.7 (C-16), 50.4 (C-17), 15.7 (C-18), 18.3
(C-19), 35.0 (C-20), 18.7 (C-21), 33.8 (C-22), 31.2
(C-23), 156.9 (C-24), 31.3 (C-25), 21.8 (C-26), 22.0
(C-27), 105.9 (C-28), 28.1 (C-29), 15.0 (C-30), 24.4

(C-31). DA%l 5 scmpatos SeA — 80", ke
&/ W PN

WEY 7: AEBRAE (FED, 1%E SRR
TR (0 S (. ESI-MS m/z: 487 [M—H] .
'H-NMR (400 MHz, DMSO-d¢) J: 5.17 (1H, brs,
H-12), 423 (1H, m, H-2), 3.91 (1H, d, J = 3.6 Hz,
H-3), 3.71 (1H, brs, H-24b), 3.54 (1H, brs, H-24a),
2.74 (1H, dd, J = 3.6, 13.2 Hz, H-18), 1.09 (3H, s,
H-27), 0.94 (3H, s, H-23), 0.88 (6H, s, H-30, 25), 0.85
(3H, s, H-29), 0.68 (3H, s, H-26); "*C-NMR (100
MHz, DMSO-d) 6: 41.6 (C-1), 64.9 (C-2), 72.8 (C-3),
41.6 (C-4), 48.5 (C-5), 18.2 (C-6), 33.0 (C-7), 39.2
(C-8), 47.3 (C-9), 37.9 (C-10), 23.4 (C-11), 121.7
(C-12), 144.1 (C-13), 42.0 (C-14), 27.3 (C-15), 22.8
(C-16), 45.9 (C-17), 41.0 (C-18), 45.7 (C-19), 30.7
(C-20), 33.6 (C-21), 32.3 (C-22), 22.0 (C-23), 64.0
(C-24), 17.0 (C-25), 16.7 (C-26), 25.9 (C-27), 178.8
(C-28), 33.1 (C-29), 23.6 (C-30). VL I %dis 55 STk
EHRA Y, MRS T N 20,30,24-= 5
Fe12-05-28- 7 WU IR .

EY 8: wmEAIRE A CHIEE), %4k 254 nm
NEBEBE, 365 nm FESLEEIOL, 1% FEK
BRIRAR B (0 2 8 (. "TH-NMR (400 MHz, CDCls)
5:1.99 (1H, dt, J = 14.4, 8.6 Hz, H-1a), 3.37 (1H, dt,
J=14.4, 6.8 Hz, H-1pB), 2.62 (2H, m, H-2), 2.41 (1H,
dd, J=14.4, 2.8 Hz, H-5a), 2.55 (1H, dd, J=16.4, 3.0
Hz, H-60), 2.74 (1H, dd, J = 16.4, 14.8 Hz, H-6p),
3.32 (1H, m, H-15), 1.40 (3H, d, J = 7.2 Hz, H-16),
1.39 (3H, d, J = 7.2 Hz, H-17), 1.17 (3H, s, H-18),
1.17 (3H, s, H-19), 1.44 (3H, s, H-20), 3.81 (3H, s,
OMe), 13.13 (1H, s, 14-OH), 5.72 (1H, s, 11-OH);
BC-NMR (100 MHz, CDCl3) &: 362 (C-1), 34.5
(C-2), 215.7 (C-3), 46.9 (C-4), 48.9 (C-5), 35.5 (C-6),
204.3 (C-7), 112.0 (C-8), 138.9 (C-9), 38.9 (C-10),
1333 (C-11), 1524 (C-12), 126.8 (C-13), 158.1
(C-14), 26.1 (C-15), 20.3 (C-16), 20.3 (C-17), 27.0
(C-18), 20.9 (C-19), 17.5 (C-20), 62.2 (-OCH3). LL_L
K 5 Sciion IE A — Y, s et A 8
candelabrone 12-methyl ether.

AW 9: SOIIRY, 1%FF SRR R TR
RO, ESI-MS m/z: 225 [M—H], 227 [M+
H]". 'H-NMR (400 MHz, CD;OD) ¢: 5.46 (1H, m,
H-3'), 5.44 (1H, m, H-2), 3.55 (2H, t, J = 6.8 Hz,
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H-5'a), 2.59 (1H, dd, J = 14.4, 4.0 Hz, H-2"b), 2.37
(2H, t, J = 6.0 Hz, H-1"), 2.31 (2H, m, H-4"), 2.30 (1H,
m, H-1), 2.24 (1H, m, H-5b), 2.08 (1H, m, H-4a), 1.99
(1H, m, H-2), 1.55 (1H, m, H-5a); "*C-NMR (100
MHz, CD;0D) §: 40.7 (C-1), 56.3 (C-2), 223.6 (C-3),
39.6 (C-4), 29.2 (C-5), 27.1 (C-1"), 129.5 (C-2'), 130.1
(C-3"), 32.6 (C-4"), 63.4 (C-5"), 181.3 (C-1"), 40.8
(C-2")e VA BoH 5 SClkap i S A 5502, o
54 9 3 cyclopentaneacetic acid.

B 10: AERA (FED, 1% RN
PRV o 10 S 85 5 . "H-NMR (400 MHz, DMSO-dj)
8: 4.72 (1H, brs, H-28a), 4.66 (1H, brs, H-28b), 1.04
(3H, d, J = 11.6 Hz, H-18), 1.02 (3H, s, 27-Me), 1.01
(3H, m, 23, 25, 30-Me), 1.00 (3H, d, J = 6.0 Hz,
29-Me), 0.97 (3H, s, 24-Me), 0.93 (3H, s, 26-Me),
0.87 (3H, s, 26-Me), 0.87 (3H, s, 26-Me), 0.71 (3H, s,
26-Me); ""C-NMR (100 MHz, DMSO-d¢) o6: 47.3
(C-1), 67.4 (C-2), 82.5 (C-3), 38, 7 (C-4), 55.0 (C-5),
18.3 (C-6), 32.9 (C-7), 38.7 (C-8), 47.2 (C-9), 37.8
(C-10), 23.2 (C-11), 124.8 (C-12), 138.5 (C-13), 42.0
(C-14), 27.8 (C-15), 24.1 (C-16), 47.1 (C-17), 52.6
(C-18), 38.8 (C-19), 38.7 (C-20), 30.5 (C-21), 36.6
(C-22), 29.1 (C-23), 17.2 (C-24), 16.7 (C-25), 17.5
(C-26), 23.5 (C-27), 178.5 (C-28), 17.3 (C-29), 21.4
(C-30). LA _E%dis 5 ik SeA — s, ko
A4 10 2 20-F 3L HE TR

EW 11 AEsrd CalBE-BTR 40, 1%
Fr IR RS R (0 R 40 (L. ESI-MS m/z: 435
[M-+Na]". '"H-NMR (400 MHz, CDCl;) 8: 5.15 (2H,
dd, J=14.8, 8.8 Hz, H-22, 23), 5.02 (1H, dd, J = 14.8,
8.6 Hz, H-7), 3.60 (1H, m, H-3), 1.55 (1H, s, OH),
1.02 (3H, d, J = 6.8 Hz, H-21), 0.85 (1H, d, J = 5.6
Hz, H-29), 0.82~0.80 (6H, m, H-26, 27), 0.80 (3H, s,
H-19), 0.56 (3H, s, H-18); "C-NMR (100 MHz,
CDCl3) &: 37.1 (C-1), 31.4 (C-2), 71.0 (C-3), 37.9
(C-4), 402 (C-5), 29.6 (C-6), 117.4 (C-7), 139.5
(C-8), 49.4 (C-9), 342 (C-10), 21.5 (C-11), 39.4
(C-12), 43.2 (C-13), 55.0 (C-14), 23.0 (C-15), 28.5
(C-16), 55.9 (C-17), 12.0 (C-18), 13.0 (C-19), 40.8
(C-20), 21.3 (C-21), 138.1 (C-22), 129.4 (C-23), 51.2
(C-24), 31.8 (C-25), 19.0 (C-26), 21.0 (C-27), 25.4
(C-28), 12.2 (C-29). LA_F-$icdfii 5 SCilif i S A5,
MO E Y 11 D o9 ES5 T

AW 12: AEEHIRG R (EUD, 1%E 5
AT R VAV i 0 S48 21 {6 . ESI-MS mi/z: 455 [M—
H], 457 [M+H]". 'H-NMR (400 MHz, CHCL) ¢:
5.28 (1H, brs, H-12), 3.22 (1H, dd, J = 11.0, 5.5 Hz,
H-3), 2.82 (1H, dd, J = 13.6, 4.0 Hz, H-18), 1.13 (3H,
s, 27-Me), 0.98 (3H, s, 23-Me), 0.93, 0.91, 0.90, 0.77,
0.75 (3HX35, s, 29, 25, 26, 24-Me); "“C-NMR (100
MHz, CHCl;) d: 38.4 (C-1), 27.1 (C-2), 79.0 (C-3),
38.7 (C-4), 55.2 (C-5), 18.3 (C-6), 32.4 (C-7), 39.3
(C-8), 47.6 (C-9), 37.1 (C-10), 23.4 (C-11), 122.6
(C-12), 143.6 (C-13), 41.6 (C-14), 27.8 (C-15), 23.6
(C-16), 46.5 (C-17), 40.9 (C-18), 45.9 (C-19), 30.7
(C-20), 33.8 (C-21), 32.6 (C-22), 28.1 (C-23), 15.5
(C-24), 15.3 (C-25), 17.1 (C-26), 25.9 (C-27), 183.4
(C-28), 22.9 (C-29), 33.0 (C-30). LA ¥ 5 SCkR
EHA Y, e AW 12 AR R .

WEM13: AR (EA5), 1%EEEE RN
PRV S (0 S 40 (% . ESI-MS m/z: 455 [M—H], 457
[M+H]". 'H-NMR (400 MHz, DMSO-ds) o: 5.13
(1H, brs, H-12), 3.00 (1H, m, H-3), 2.11 (1H, d, J =
11.6 Hz, H-18), 1.04 (3H, s, H-27), 0.90 (3H, s, H-29,
23), 0.87 (3H, s, H-24), 0.81 (3H, s, H-30), 0.75 (3H,
s, H-26), 0.68 (3H, s, H-25); “C-NMR (100 MHz,
DMSO-dg) d: 38.5 (C-1), 24.1 (C-2), 77.1 (C-3), 36.8
(C-4), 55.0 (C-5), 18.3 (C-6), 33.0 (C-7), 38.8 (C-8),
47.1 (C-9), 36.8 (C-10), 21.3 (C-11), 124.8 (C-12),
138.4 (C-13), 41.9 (C-14), 27.2 (C-15), 23.1 (C-16),
473 (C-17), 52.6 (C-18), 38.7 (C-19), 38.6 (C-20),
30.4 (C-21), 36.6 (C-22), 28.5 (C-23), 16.3 (C-24),
15.5 (C-25), 17.2 (C-26), 23.5 (C-27), 178.5 (C-28),
17.2 (C-29), 21.0 (C-30). LI Hdin L5 Sk s FE A
— ) A 13 N RE SRR

&M 14: FHEES G, mp 140~141 C..
W T 5 DL 1% 7 SR R s R 41 (5, &5 B-
5§55 T J T L T 2 S A R B A, VR AN R R
HMEEY) 14 5 B-2 BIRE.

4 EMIFIE

MCEF-7. MDA-MB-231. MCF-10A 4 kit 37
C. 5% CO, INHIANREEIIER, & 10%/I0 45 1)
i DMEM S ARigRbrias s, 40 Behim A
0.25% [ IR AL Ak, i B SR LT 1y
ATAMLEIR, KR AR 2 X 10%/mL (140 i B,
£L 100 pL #FPT 96 FLA T . FREC—EmIFEs, H



* 3628 * ¢ £ % Chinese Traditional and Herbal Drugs 2F 46 % 55 24 3§ 2015 12 A

DMSO 5E4 5 FRAE A% 100 mmol/L fHBEE, H
DMEM e il % 200 mmol/L s st B TAEW, 4R
Jo RBE I 604 204 64 2. 0.6 pmol/L H TAF W
JIiiE1 FH DMEM 56 4285 7 0 il et B2 20 5041545
1.5, 0.75. 0.15 pg/mL ) TAEW . F540 Btk BE 5 4F
FUIIN B AN ) A ot W4 T A/E ¥ 100 pL, 54

WREB 3 ML T mgiE 72 hja, BALn
MTT %% (5 mg/mL) 20 uL, 4 h Jok Fiswmms s,
FFFLIN DMSO 150 uL, 5E3% 5545 Ghoe i, BEbs
% 492 nm MEPOECEE (4) fh. TSI 3 W, A

FH SPSS 20.0 &A1 ICso (5o G W 1.

F1 =S FLAREMR R EE FLARMAIEE M HIER
Table 1 Inhibition of tested triterpenoids on proliferation of MCF-7, MDA-MB-231, and MCF-10A cells

MCF-7 MDA-MB-231 MCF-10A

wEY) — . — . - .
ICso/(umol-L™") Epax/ %o ICso/(umol-L ™) Epax/ %o ICso/(umol-L ™) Enax/ %

A 1.008 99.60 2.147 99.00 3.771 91.70
3 >100 <50 >100 <50 >100 <50
4 11.64 96.10 2235 81.90 >100 <50
5 49.35 71.50 >100 <50 >100 <50
7 2225 98.00 38.83 95.50 26.57 97.20
10 12.72 97.10 13.96 97.70 9.306 97.10
12 >100 <50 >100 <50 >100 <50
13 16.12 98.10 12.83 98.30 11.52 96.30

" Eunax J 5 IO

Ennax 1s the maximum efficiency

5 ZERRITE

ARSI N AR 4y A3 3] 14 MEEY),
a2, 5. 6. 8 F1 9 A E IR MEREH 5,
A e X Z BP0 5, FE T HARE K
9y e HHASLES 73 B B ALE Y 2 =,
HN R EARR] 3-F23-11-0-11,12- 0 4-28,13-
95 R BRI RRIE 2 A =i, BB AE = hE A
SRR By

AR TR, AW 10 F1 13 GRS
MCF-7. MDA-MB-231. MCF-10A 4 fo ¥4 th&
Y 4 XL AN MCF-7. MDA-MB-231 &R H
WY AR, A MCFE-10A IR &, ek
PEPEHOAMEI R 40 M. e b, AR R R
TR L2t S T I 177 N R S A A £ e w5 A BN
FUIRE S ARG TR I, BAN = bt
JHRT ) R A . AL, 6 R B A B AR B
PRy = EAT B PTFL IR BRI T 45 R T e
WA b A 4R R SLR R R I PR AR RN 2 B
PR . [, AT BE— P A R (1) )
JUHER B8 T Lo
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