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W E BMN 55 R HNE L EET BT R, S F R ARSI B E M, iR AL 85% T B AR B M F b
0TI Z 33 L SRR, TR CEREUY ARy HUE ARR A B bl | LR S B Ao BT B IR, R R G e AT R &3
Bz F . KA D101 mwfﬂa BN IAR QAR F2 F AR B E IR A Toyopearl HW-40F X FUAE g5 f2 M 09 B0 &35 3 K
sl E BT B RSB AT o B 44l S AL S AL F IR AR e BRI E SRR R AR T g, KA
MTT &AM B A3 AL A 3 4 A AR b 96 28 1 K562 \MCF-7 , A549 = HepG2 #9 35 s 4] /& ME . G5 R AE M F 1 2 859% AR IR
Moy BT BRI 2R 5 B KT 14 /Me A, 5 7 5 E A teuvincenone B(1) 4 K FBA(2) (villosin C(3) . T & E(4) . T &R %-
4'-0-B-# E#2(5) .3,12-0-B-D- kv #] H 4 A -11,16-—F L ANAFE-8,11,13- =4 (6) . 2wt D 4EF C(7) L A $A R (8) JHit
# 3 (9) .2-(4-hydroxyphenyl) ethanol-O-8-D-glucopyranosyl- ( 1—2)-0-B-D-glucopyranoside (10) .3, 4- =¥ & & X}k -1-0-8-D-"% v
FAE R -(152)-B-D-F H#EH(11) .2,6- = F A -4-FF A -1-0-B-D-"bvid # B 43 (12) MF (13) F AR F F(14), ARIMFIY
i VAT AR A e 1 ~3 B — R M 3P AL A4 2 3 MCF-7, A549 A= HepG2 4m L 3§ 78 47 ) 7 e 3 3%, 44
)R E (1C5) 2~ %) 4 25.00,22.34 12,50 wmol/L; 444y 3 - K562 0 Lty 3% 75 475 /& L 40 3% , 1C 4 28.41 umol/L, £t L&
10~ 13 4 & RIZBALY T 5 BIFE] A 4.5 .14 5 & KZALY T 5 B 122 A 2 = 5F £ (feadh 1~3) sF Bk
AFP R I8 2 RO AR 0 38 78 27 ) B BT,
KW ANF L E BT RS ARR SR TG E

Chemical constituents of the n-butanol fraction from the stems of Clerodendrum trichotomum and their
antitumor activities in vitro

LI Linzhen"*?*,ZHANG Yu'"**,CHEN Liang"**,CEN Yinzhi"**,TU Yangli"**, YANG Xiaosheng”, LI Yongjun’
[1. School of Pharmacy, Guizhou Medical University, Guiyang 550025, China; 2. State Key Laboratory of
Functions and Applications of Medicinal Plants, Guizhou Medical University, Guiyang 550004, China;
3. Engineering Research Center for the Development and Application of Ethnic Medicine and TCM (Ministry of
Education), Guizhou Medical University, Guiyang 550004, China]

ABSTRACT OBJECTIVE To separate and identify the chemical constituents of the n-butanol fraction from the stems of
Clerodendrum trichotomum, and to investigate their antitumor activities in vitro. METHODS The ethanol extracts were obtained
with 85% ethanol from dried stems of C. trichotomum. After dispersed with water, ethanol extracts were distributed by petroleum
ether, ethyl acetate and n-butanol in turn, then concentrated under reduced pressure to obtain the fractions of each extraction part.
The n-butanol fraction from the stems of C. frichotomum was isolated and purified by macroporous resin D101 column
chromatography and various chromatographic techniques including silica gel, hydroxypropyl glucan gel and Toyopearl HW-40F
macroporous resin and so on. The structures of them were identified by physical and chemical properties, MS and NMR. All these
compounds were evaluated for cytotoxic activities against 4 kinds of human tumor cells such as cultured K562, MCF-7, A549 and
HepG2, using the MTT assay. RESULTS Fourteen chemical constituents were isolated and identified as teuvincenone B (1) ,
uncinatone(2), villosin C(3), syringaresinol(4), syringaresinol-4'-O-B-glucopyranoside(5), 3,12-0-B-D-diglucopyranosyl-11, 16-
dihydroxyabieta-8, 11, 13-triene(6) , glypentoside C(7), martynoside(8), isomartynoside(9), 2-(4-hydroxyphenyl)ethanol-O-3-D-
glucopyranosyl- (1—2) -O- 8 -D-glucopyranoside (10) , 3, 4-

ARSTR ER AAREILE I (No.81860689) s UM gimethoxyphenyl-1-O- 8 -D-apiofuranosyl (1—2) - B -D-
FHE G135 H (No. B3R+ LH7(2015)7359)

w* E—EE BB, W, W P2 Rl . E-
mail:lilinzhen9@163.com

#EIEVEE BIICH A S0 11, BRSCTTI KRRk In vitro anti-tumor activity studies showed that compounds 1-3
K5 IR A A . E-mail : yang_xiaosheng@yahoo.com showed certain inhibitory activities against tumor cell

glucopyranoside (11) , 2, 6-dimethoxy-4-hydroxy-1-O- 8 -D-
glucopyranoside (12) , adenosine (13) and cistanoside F (14).
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proliferation, among which compound 2 displayed the strongest inhibitory activity against MCF-7, A549 and HepGZ2 cells, and

their 1Cs values were 25.00, 22.34 and 12.50 pwmol/L respectively; only compound 3 showed stronger inhibitory activity against
K562 cell with ICs of 28.41 wmol/L. CONCLUSIONS Among them, compounds 10 to 13 are isolated from genus Clerodendrum

for the first time, compounds 4, 5, 14 were isolated from C. trichotomum for the first time. The abietane diterpenoids (compounds

1-3) have better inhibitory activities against above four tumor cell lines.

KEYWORDS Clerodendrum trichotomum; stem; n-butanol fraction; chemical constituents; structural identification; antitumor

activities

WM 5 1L Clerodendrum trichotomum Thunb. J& T 5
IR R KT 8 2 AR EAR SN, R T (R &
AR, BAECAR R B 4580 b B 25 A B ) e A
B2 R ) A5 AR T A e 8 MR LR
1.5~10 m, X4 J5 HEAL BT  SABAR Ak 38 B K
o MEMEAR 25 JERUR S AT AZYY Tz A A
FIRE M R PR AEAR RIS, HLAE H AR it L
KARFRREILEBEA A . HRT eE MY, BA
BRI S % L SRR R B TG, 22 T 367 IR
TR LR IR R IR SRR IR R SRR TN
LU 2 o0 20 R AT i 2 DR TR R S B A £
WAL A% A PUR R B PO EE DU AT
AALSE AR ", Nagao S HIFGE TR & 1L 251
) FR R IO B A g T, A B 8 Ll 25 R
928 75 Pk 5 43 (acteoside Fil isoacteoside) B4 & & LV M 15 o
AR AT 9T A B0, WM 8 11025 85% L BEAREA )
HE SRR e H AT B P e 1 4, T A TR i
WIXHZIR Y 12 S BRI AT T R G B
WFE, 0 B 45 B0 o0 A0 & 0 LA R4 b M e 0%
PE S ARBESEPUTE R IA ST St L, Ak S xhi N 1L
25 85% LAY IE T BESR A HE4 T4 alidk, IR
MTT ¥ % %5 53 55 BT 494k & Wy % 4 Fl U8 b 92 40 i
(K562 . MCF-7 ., A549 1l HepG2 ) )48 5 41 i 15 M, kg 3k
— A () B PN L0 25 A B A 0% P 0 o Sl % S 2 AH
KPR
1 #E
1.1 EFENF

AHIFFE T ) 32 BAL A5 A JEOL-ECS400 AU A% fig 4t
PRUPEIEAL ( H A JEOL A v ) \QTOF AU 5% (36 [5] Agi-
lent 24 7] ) \N-1300D-WB Bl 7% &AL [ PR BB [ P 52
5 (i) A PR T ]V HH.CP-01 % COL 15 9546 (11 H1 B
[EIREEAS) ) Mettler EL204 5 o 1 K- [ M 45 R £
B R ED A FE 2 H].1530 780 5 3 25 0oHL G g A s
Y F ARSI R A PR ) L FH 680 AU B bR 1Y (32 [ Bio
Tek 23 7)) \TS-100 R85 ( H AR Nikon A7) o
1.2 FEH@BSIEH

S FH M #1125 F 2016 4F 11 A R AT 4 R 50
7, G VLI EBRE B AT 5T B B 5% 515858
LR R R B A Y N 5 1L C. trichotomum Thunb.
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FRAAERL T 50 M BB K2 RG24 v 25 91 & L 0B
9T TAREOSEE %

P I 5 52 55 F 31 19 32 ZFE M A Toyopearl HW-
40F FRALW G .ODS S AH A4 %L H 48 Tosoh 24 H) ) , T2
% (TLC) A O RS Rk e LA e 1ok J o J2 J2 A A (v 55
SR T AT BRAN A ), F2 74 5 7] S0 8 i Sephadex
LH-20 ( #ij # GE Healthcare 2\ ] ) , MCT 8} ( H A4S Mit-
subishi Chemical 2% 7] ) , D101 % JCFLA BE (R T G
W TABRATD) ; L IR, S BE A7 TSR
oAl

PR AN a8 8 P S 56 FH 31 9 8 2R 50 A Eh R B
Z (41t5 SB8020, 41 ) 99%) . H i H R IR G W (=
20210119) , “HEE WM (LR R EFRHABRA D, i
A I3 CHT VT RATLAE DR e A7 FRA W), MTT 371
(%[ Sigma /A w45 9170051 ) , DMEM & i 55 56 |
0.25% [ 11 (32 [E Gibeo A H]) .

1.3 ZHBEkk

N 20 K562 N\ LR 4 MCF-7 il i 20 it
A549 FUNTIE 20 L HepG2 247 iy 57 M S B} R~ 4 i
25 AP D385 ) B R s = 4t
2 FHEEHER
2.1 ¢lpaEESR

BF 4 Fh 20 2 BRI AE & 10% Jif 26 10355 F1 1% XUt
(& HHZEMEET X)) DMEM 582 85 5 5, & T
37 °C \5%CO 3 FR A 35 I, B0 1 R 1 k. 448
JHI 3458 5] 80% ~90% B HEATAL AR, 356 FX AR K 40
L T2 5
22 EMNEUENERSHRRSHE

PRI M8 0 7 M 5 11 25 15 kg, B, K3 6, LA 85%
ST B E 3 R (B3 50 L, $2HL3 h) o A HFHEHL
W, IR IR AR R (MR 15%) o KR E /K531l
J&i , FHA I 2R 6 AN IE T S R AR L, e 48 I 4l
FHE A HEERAL 50 g LR LBRHBAL 70 g FNIE T BBz
470 g, BUIE T EEERAL 470 g, FH D101 AL RS W B, 46
WK 30% L1 60% T\ 95% Tk FE TR , 53
RF KB 30% 2B (116 g) .60% £ BBt (80 g) il
95% LB (10 @) Vel . B 95% L BEBLUEiY) , 4 )%
Bk (433 | Sephadex LH-20 A% (44i% LA K 4% % L B 45
b A AR B N A AR RE A 1(3 me) kA2
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(400 mg) kA9 3(25 mg) Ffb 549 4(20 mg) . HL60%
BEBLUEY) , 2 MCIAE JZ BT, DL - 7K [1: 95713,
VIVOR R 186 EE VR, 158 8 4143 (Fr.1 ~Fr.8) ;% Fr.5
21 77 4% Sephadex LH-20 A1 {5 3% 73 25, DL BEE-7K (1:1)
BEML AR5 22 ODS A A5 [ HTBE-7K (0: 100—100:0) ] Fif JiE
M % [ 2% £ g - F B (30: 1-5: 1)], Sephadex LH-
20 F: @ 1% [ -7K (1:1)] 5 Toyopear]l HW-40F ( FF 5 ) 44
5 55 o B Ak A5 2k 5 9 5 (16 mg) LA 6(89
mg) LAY 7(15 mg) AL 597 8(20 mg) o #4 Fr.7
ODS # {a % [ I fi#- 7K (1: 9—1: 1)]. Toyopearl HW-40F
CHVSE ) A s Ve A 246 5 9(20 mg) o HU30% L%
By, A MCITAE (3%, DL EE-K (1:9—1: 1) 4T
PRI, TLC 23 Mr & IF 5153 6 4 73 (Fr.9~Fr.14) o
¥4 Fr.11 2434 Sephadex LH-20 #: 8,35 H -7k (1:1)].
FEREAE (AT [ 2,8 O FR-H (30 1—10:1)] ,ODS #: (1%
[FFE-7K (1:9—7:3)] . Toyopearl HW-40F ( H is) 44 {2, 3%
Ve, AW 2k 515 246 54 10(8 mg) L& 11(10
mg) fLAEW 12(6 mg) Ffb 54 13(40 mg) » K Fr.13 41
434 Sephadex LH-20 F: (435 [ FH - /K (1: 1)1 51551 4
ANVEZH 43 Fr.13.1~Fr.13.4 MU Fr.13.1 20 43 3 ik A €
W, LLOTR OR-H i (30: 1—10: 1) BB AR . Toyopearl
HW-40F A3 () 4325 alifl, /5281654 14(55 mg) .
23 BMNELUELZRSHEREE

R 4l 16 A5 4 F W 25 L 25 3T 435 (electrospray ioniza-
tion mass spectrometry, ESI-MS) | # #f 3t §iz & it ('H-
nuclear magnetic resonance, 'H-NMR) | # # 3t #iz B% 7%
(“C-nuclear magnetic resonance, “C-NMR ) &5 i 1% % §5
AL BT E B 1~ 14 1451 .

bAoA 4 A, ESI-MS m/z Jg 345[M+H]",
23 TN CouH205. "H-NMR (400 MHz, CDCL) 8 6.92
(1H,s,6-OH),5.12(1H,m,H-16),4.71(1H,s, 11-OH) ,
3.37(1H, dd, J=15.6. 8.8 Hz, H-15a) , 3.03 (1H, m, H-
1b),2.86(1H,dd,J=15.2.7.6 Hz,H-15b),1.64(3H,s, H-
20),1.51(3H,d,J=6.0 Hz, H-17) , 1.42(3H, s, H-18) ,
1.41(3H,s,H-19) . “C-NMR (100 MHz, CDCl;)é§: 30.0
(C-1),179(C-2),36.5(C-3),36.7(C-4),141.7(C-5) ,
144.1(C-6),183.0(C-7),106.9(C-8),139.7(C-9),42.0
(C-10),130.9(C-11),153.6(C-12),110.8(C-13),154.8
(C-14),34.6(C-15),83.4(C-16),22.2(C-17),28.2(C-
18),22.2(C-19),27.3(C-20) . LA F¥¥a5 3CiHk[15—16]
B A FEA B, B B LB 1A teuvincenone B,

e 2 P8 AT i, EST-MS m/z N 327[M+H]',
43 F 3R K CuH20.. 'H-NMR (400 MHz, CDCI;) §: 6.20
(1H,s,H-6),5.10(1H, m, H-16) ,4.71 (1H,s, 11-OH) ,
3.39(1H,dd,J=15.2.8.8 Hz,H-15a),3.20(1H, ddd,J=
13.6.5.6.1.6 Hz,H-1a),2.87(1H,dd,/J=15.2.7.2 Hz, H-
15b),1.89(3H,s,H-19),1.86(3H,s,H-18),1.51(3H,d,
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J=6.4 Hz, H-17) , 1.48 (3H, s, H-20) , "“C-NMR (100
MHz,CDCl,)8:29.4(C-1),30.5(C-2),140.7(C-3),125.5
(C-4),165.5(C-5),118.7(C-6) , 190.4 (C-7) , 109.5 (C-
8),136.4(C-9),39.8(C-10),131.1(C-11),153.9(C-12),
111.2(C-13),154.4(C-14),34.7(C-15),83.3(C-16),22.3
(C-17),20.9(C-18),15.2(C-19),22.2(C-20) ., UL F%5¥z
5 SCHRIT)40GE A9 Fe AR — 30, MUE B G922 MK
i

491 3 4 A kT i, ESI-MS m/z A 361 [M+H]", 43
F 3 M CuH.06. 'H-NMR (400 MHz, CDCL;) §: 6.90
(1H, s, 6-OH) , 5.10 (1H, m, H-16) , 3.90 (1H, dd, J=
12.4.3.2 Hz, H-17a) , 3.80 (1H, dd, J=12.4. 6.8 Hz, H-
17b),3.30(1H,dd,J=15.6 .9.6 Hz,H-15a),3.03(1H,dd,
J=15.2.7.2 Hz, H-15b) , 3.03 (1H, m, H-1a) , 1.99 (1H,
m, H-1b) , 1.63 (3H, s, H-20) , 1.42 (3H, s, H-19) , 1.41
(3H,s,H-18), "C-NMR (100 MHz, CDCl) 8:28.9(C-
1),17.9(C-2),42.1(C-3),36.4(C-4),144.6(C-5),141.7
(C-6),183.1(C-7),107.3(C-8) , 140.3(C-9) , 36.8 (C-
10),130.9(C-11),153.4(C-12),110.6(C-13) , 154.5(C-
14),30.0(C-15),86.6(C-16),65.0(C-17),28.1(C-18),
27.3(C-19),27.5(C-20) . A %5 SCHk[ 18] 45 1Y 3k
AR5, e A3 villosin Co

&Y 4 TR ESI-MS m/z N 417[M-H] 4}
F N CHx0s, 'H-NMR (400 MHz, CD;OD) §: 6.65
(4H,s,H-2,2',6,6'),4.71(2H,d,J=4.0 Hz,H-7,7") ,
4.26(2H,dd,J=9.0.7.2 Hz,H-9a,9'a) , 3.88 (2H, m, H-
9b,9b),3.84(12H,s,3,3",5,5—0CH;) , 3.13(2H, m, H-
8,8, “C-NMR (100 MHz, CD,OD)§:133.3(C-1,1'),
104.6 (C-2,2',6,6'),149.5(C-3,3',5,5') , 136.3(C-4,
4"),87.8(C-7,7"),55.7(C-8,8'),72.9(C-9,9'),56.9(3,
3',5,5'—0CH:) . VA I %idis 5 SCik (19438 (1) FE A —
BLMEE A AN T HIRR .

A8 5 N 8K, ESI-MS m/z H 579[M-H] , 73
F 2N CsHiO1o 'H-NMR (400 MHz, CD:0OD) §: 6.67
(2H,s,H-2',6'),6.61(2H,s,H-2,6),4.82(1H,d,J=7.2
Hz,H-1"),4.72(1H,d,J=4.0 Hz,H-7) ,4.67(1H,d,J=
4.4 Hz,H-7"),4.23(2H, m,H-9a,9a), 3.86(2H,m, H-9b,
9b) , 3.81 (6H, s, 3, 5—OCH,) , 3.79 (6H, s, 3', 5’ —
OCH:),3.73(1H,dd,J=12.0.2.4 Hz,H-6"a) , 3.61 (1H,
dd,/=12.0.5.2 Hz,H-6"b) , 3.36~3.44(3H,m,H-2", 3",
4"),3.15(1H, m,H-5"),3.08(2H, m,H-8,8') , "C-NMR
(100 MHz, CDsOD)§:133.2(C-1),104.9(C-2,6),149.5
(C-3,5),136.3(C-4),87.3(C-7),55.9(C-8),73.0(C-9),
56.9(3,5—0CH;) , 139.7(C-1") , 104.5(C-2',6') , 154.5
(C-3',5"),135.6(C-4"),87.7(C-7"),55.6(C-8'),73.0(C-
9),57.2(3',5'—0CH,) , 105.4(C-1") , 75.8(C-2") , 78.5
(C-3"),71.4(C-4"),77.9(C-5"),62.7(C-6"), LA F%¥z
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5 SCHR[20]4 38 A A — B, s e B 5 o T R
R-A-OB-HEHE

LAY 6 5 SR, ESI-MS m/z A 657[M-H] 43
F 7N CHxOu. 'H-NMR (400 MHz, CD:OD) §: 6.34
(1H,s,H-14),4.36(1H,d,J=7.6 Hz,H-1"),4.31(1H,d,
J=17.6Hz,H-1"),3.17~3.88(m, §i i +H,H-1b, 3,15,
16),2.73(1H, m,H-7),2.01(1H, m,H-2a), 1.80(1H, m,
H-2b),1.75(1H,m,H-6a),1.53(1H,m,H-6b), 1.27(3H,
s,H-20),1.16 (1H, m, H-5) , 1.10(3H, d, J=6.8 Hz, H-
17),1.07(3H, s, H-18) ,0.91 (3H, s, H-19) . "“C-NMR
(100 MHz, CD;OD)$§:36.0(C-1),28.1(C-2),90.9 (C-
3),40.9(C-4),54.8(C-5),20.1(C-6),34.1(C-7),135.3
(C-8),134.6(C-9),40.3(C-10),149.3(C-11),143.2(C-
12),136.5(C-13) , 118.3(C-14) , 35.0 (C-15) , 69.3 (C-
16),18.5(C-17),17.6(C-18),29.2(C-19),20.0(C-20) ,
107.8(C-1"),75.7(C-2"),79.1(C-3"),71.6(C-4"),78.0
(C-5"),63.1(C-6"),107.0(C-1"),75.8(C-2"),78.3(C-
3"),71.7(C-4"),71.7(C-5"),62.8(C-6") . VI LEHE S
SCHR[2 1] 48 1Y AR — 30, BUEE e 51 6 7 3,12-0-6-
D- I IR R A B L -11, 16- R L RN A -8, 11, 13-
o

AW 7 N K ESI-MS m/z h 787[M-H], 43
F R K CsHuOso 'H-NMR (400 MHz, CD,OD) §: 7.63
(1H,d,J=16.0 Hz,H-7""),7.13(1H,s,H-3),7.10(1H,
s,H-2""),6.98(1H,s,H-2""),6.86 (1H,d,J=7.6 Hz, H-
6""),6.81(1H,d,J=8.4 Hz,H-5"") ,6.64(1H, d,J=8.4
Hz,H-6),6.51(1H,m,H-5),6.29(1H,d,J=16.4 Hz, H-
8"),5.60(1H,d,J=6.8 Hz, H-7"") ,5.52(1H,d,J=1.2
Hz, H-1"),3.93(3H, s, 2—OCH,) , 3.85 (3H, s, 3" —
OCH,) , 3.84(3H,s, 3""—OCH,) , "C-NMR (100 MHz,
CD:OD)8&: 142.9(C-1) , 149.4(C-2) , 103.4(C-3) , 152.7
(C-4),109.6(C-5),116.2(C-6) ,56.5(2—O0CH;) , 102.1
(C-1"),79.0(C-2"),785(C-3"),71.8(C-4"),78.2(C-
5'),62.7(C-6"),110.6(C-1"),78.8(C-2"),79.3(C-3"),
75.5(C-4"),67.7(C-5"),129.8(C-1""), 113.8(C-2""),
146.0(C-3""),152.2(C-4""),131.1(C-5""),119.4(C-6""),
147.2(C-7") , 115.6 (C-8") , 168.8 (C-9") , 56.9 (3" —
OCH:), 134.2(C-1""),110.8(C-2""), 149.3(C-3"") , 147.9
(C-4""),116.4(C-5""),120.0(C-6"") ,90.0(C-7"") , 54.8
(C-8"),64.7(C-9"),56.6(3"—OCH,), LA I"%ds 53
MR [22] 438 1 B AR — B0, B e b & 7 o8 0 L /NG
#C,

65 8 IR H A T JTE Ky K , ESI-MS m/z 2k 651
[M-H] ~, 4+ F & & CyHwOs. 'H-NMR (400 MHz,
CD:0D)é8:7.63(1H,d,J=16.0 Hz, H-7"") , 7.15(1H, d,
J=2.0 Hz,H-2"") ,7.02(1H, dd,J=8.4.2.0 Hz, H-6"") ,
6.78(1H,d,J/=8.4 Hz,H-5""") ,6.69(1H,d,/J=2.4 Hz, H-
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2),6.66(1H,d,J=8.0 Hz,H-5),6.61(1H,dd,J=8.0.2.0
Hz,H-6),6.38(1H,d,J=16.0 Hz, H-8"") ,5.17 (1H, d,
J=1.6 Hz, H-1") , 433 (1H, d, J=8.0 Hz, H-1") , 3.89
(3H,s,3"”—OCH,),3.75(3H,s,4—O0OCH;) , 2.80 (2H, t,
J=17.6 Hz,H-7) , 1.25(3H, d, J=6.0 Hz, H-6") , “C-
NMR (100 MHz, CD,OD)§: 133.0(C-1),113.0(C-2),
147.7(C-3),147.5(C-4),117.2(C-5),121.3(C-6) , 36.7
(C-7),72.2(C-8),56.6(4—0CH;),104.4(C-1),76.3(C-
2'),81.7(C-3"),70.5(C-4"),76.2(C-5") , 62.5(C-6") ,
103.1(C-1"),72.3(C-2"),72.5(C-3"),73.9(C-4"), 70.7
(C-5"),18.6(C-6"),133.0(C-1"), 111.8(C-2") , 147.7
(C-3"),149.7(C-4""),116.8(C-5"") ,124.7(C-6"") ,148.2
(C-7"),114.9(C-8"),168.5(C-9""),56.5(3" —OCH;) ,
Phb B0 5 SOk 23] 438 1 AR — 3, s e e A 8
FFAEHIRR AT o

AW 9 J AR ESI-MS m/z Jy 651[M-H], 4>
F 3 A CuHwOi. 'H-NMR (CD:OD, 400 MHz) §: 7.60
(1H,d,J=15.6 Hz,H-7""),7.10(1H,s,H-2"") ,6.98(1H,
d,J=8.0 Hz,H-6""),6.77(1H,d,/J=8.0 Hz,H-5"") , 6.68
(1H,s,H-2),6.63(1H,d,/=8.4 Hz,H-5),6.58 (1H, d,
J=8.4 Hz,H-6) , 6.36 (1H, d, J=16.0 Hz, H-8"") , 5.20
(1H,s,H-1"),4.50(1H,d,/=11.2 Hz,H-6"a) ,4.38(1H,
dd,J=11.6.6.0 Hz, H-6'b) ,4.33(1H, d, J=7.6 Hz, H-
1'),4.03(1H,m,H-5"),3.92(1H, m,H-2"),3.82(3H,s,
3" —O0CH;),3.75(2H, m,H-7) ,3.72(3H,s,4—0OCH,) ,
3.70 (1H, overlapped, H-3" ) , 3.68 (1H, overlapped, H-
5'),2.78(2H,t,J=17.6 Hz,H-8),1.27(3H,d,J=6.0 Hz,
H-6") ., “C-NMR (100 MHz, CD,OD)é: 132.6 (C-1) ,
112.7(C-2),147.5(C-3),147.3(C-4) ,117.1(C-5),121.2
(C-6),36.8(C-7),72.3(C-8),104.4(C-1"),75.8(C-2"),
83.9(C-3"),70.5(C-4"),75.4(C-5"),64.7(C-6"),102.8
(C-1"),72.4(C-2"),72.4(C-3"),74.0(C-4"),70.1(C-
5”),18.0(C-6"),127.1(C-1""), 111.4(C-2"") , 149.6 (C-
3"),151.7(C-4""),116.7(C-5""),124.6(C-6""),147.4(C-
7"),114.8(C-8""),169.3(C-9"),56.4(4, 3" —OCH,) .
DA 808 5 SCHR 24438 1 AR — 2, i e e &1 9
h M

L& 10 1 @R A, ESI-MS m/z 7 461[M-H]
53R M CoHiOno 'H-NMR (400 MHz, CD,OD)6: 7.03
(2H,d,J=8.4 Hz,H-3,5),6.64(2H,d,/J=8.4 Hz,H-2,
6),4.57(1H,d,J=7.6 Hz,H-1') ,4.40(1H,d,/J=7.6 Hz,
H-17),3.17~4.02 (m, §% i+ H, H-8) , 2.77 (2H, m, H-
7) ; *C-NMR (100 MHz, CD;OD)8&: 130.9(C-1), 131.2
(C-2,6),116.2(C-3,5),156.9(C-4),36.5(C-7),72.3(C-
8),103.1(C-1"),82.9(C-2'),78.3(C-3"),71.5(C-4"),77.8
(C-5),62.8(C-6"),104.9(C-1"),76.1(C-2") , 78.0 (C-
3"),71.5(C-4"),77.9(C-5"),62.8(C-6"), LU L& g5
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SCHR[25]41% 38 A FEAS — 2, Bl 2 i A9 10 4 2-(4-hy-
droxyphenyl) ethanol-O-B-D-glucopyranosyl-(1—2) -O-3-
D-glucopyranoside,

EA 1 11 IR B 48 TG 2 TE [, ESI-MS m/z 4 493
[M+HCOO] , 43 T3 H CiHx010 'H-NMR (400 MHz,
CD,0D)&:6.79(1H,d,J=2.8 Hz,H-2) ,6.72(1H,d,J=
8.8 Hz, H-5) , 6.58 (1H, dd, J=8.8, 2.8 Hz, H-6) , 5.49
(1H,d,J=1.6 Hz,H-1"),4.83(1H,d,J=7.6 Hz,H-1"),
4.13(1H,d,J=9.6 Hz,H-4"b),3.99(1H,d,J=1.6 Hz,H-
2"),3.85(3H,s,3—O0CH:) , 3.83 (3H, s, 4—OCH:) ,
3.37~3.93(m, B +H),3.62(2H,s,H-5"), “"C-NMR
(100 MHz, CD:OD) &:152.9(C-1),103.7(C-2) , 149.4
(C-3),143.0(C-4),116.2(C-5),109.9(C-6) , 56.9 (4—
OCH:),56.5(3—O0CH;), 102.5(C-1"),78.9(C-2" ), 78.7
(C-3"),71.7(C-4"),78.2(C-5"),62.7(C-6"),110.9(C-
17),78.1(C-2"),80.9(C-3"),75.6(C-4"),66.2(C-5"),
DL B8 s 5 SR (261418 1Y BEA— 3, s e e G 11
3, 4-— AR EE-1-0-B-D- Wi Frfi - (1—2) -8-D-
I

b G912 R iR B RO ESI-MS m/z 2k 331[M-
H] %> T3 M CuHx0s, 'H-NMR (400 MHz, CD,OD)8§:
6.13(2H,s,H-3,5),4.67(1H,d,J=7.2 Hz,H-1') , 3.79
(6H,s,2,6—O0CH;),3.73(1H,m,H-2'),3.63(1H, m, H-
3),3.63(1H, m,H-3'), 3.33~3.43(4H, m, H-4',5,6') ,
“C-NMR (100 MHz, CD;OD)$:129.7(C-1),154.9(C-2,
6),94.6(C-3,5),156.2(C-4),56.9(2,6—0CH;) , 106.3
(C-1'),75.8(C-2"),77.9(C-3'),71.4(C-4"),78.4(C-5"),
62.7(C-6") o LA A 5 SCHR[27 1418 A FEAR — B, il 2
FEAEY 120 2, 6-— H A IE-4- 524 FE-1-0-B-D- Nk MR
PR

64 13 19 A AR K , ESI-MS m/z Jg 266[M-H] ~,
437K CoHN:O:, 'H-NMR (400 MHz, DMSO-d:) 8 :
8.33(1H,s,H-2),8.15(1H,s,H-8),7.24(2H,s, —NH.) ,
5.89(1H,d,J=6.0 Hz, H-1"),5.33(2H, m, 2',5'-OH) ,
5.09(1H,d,J=4.0 Hz,3'-OH) ,4.62(1H,dd,/J=10.8 5.2
Hz,H-2'),4.17(1H, m, H-3'), 3.98 (1H, dd, J=6.8. 3.6
Hz,H-4'),3.69(1H,dt,J=12.0.3.6 Hz,H-5a) ,3.58(1H,
m, H-5'b) . “C-NMR (100 MHz, DMSO-d;)8: 152.3 (C-
2),149.1(C-4),119.3(C-5) , 156.1(C-6) , 139.8(C-8) ,
87.9(C-1"),73.4(C-2"),70.5(C-3"),85.8(C-4") ,61.6(C-
5o LA B 5 SCHR 284 A B A — 3, s e G
Y13 MR

e 14 9 (1 @ [E A, ESI-MS m/z g 487[M-H] ~,
373K CoHxOo 'H-NMR (400 MHz,CD,0OD)8: 7.55
(1H,d,J=16.0 Hz,H-7),7.02/7.01(1H,d,J=2.0 Hz,H-
2),6.90/6.91(1H,dd,J=8.0.2.4 Hz,H-6),6.73(1H,d,
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J=8.0 Hz,H-5),6.24/6.23(1H,d,J=16.0 Hz,H-8) ,5.08
(1H,d,J=2.4 Hz,H-1") , 4.52/4.92 (4% 0.5H, d, J=8.0
Hz,H-1'),3.23~4.03 (m, ¥ i ¥ H,H-2,3,5,6),1.05
(3H,d,J=6.4 Hz,H-6"), "C-NMR(100 MHz,CD:0OD)
8:127.7(C-1),115.3(C-2), 146.9(C-3) , 149.8/149.9(C-
4),116.6 (C-5), 123.4(C-6) , 148.0/148.1 (C-7) , 114.7/
114.9(C-8) , 168.5/168.4 (C-9) , 94.1/98.2 (C-1" ) , 76.1/
77.4(C-2"),79.3/81.8(C-3"),70.7/70.8(C-4" ) ,74.7(C-
5'),62.4/62.5(C-6"),103.1/103.2(C-1" ), 72.1/72.4(C-
2"),71.3(C-3"),73.8(C-4"),70.5(C-5"),18.6(C-6")
DL %58 5 SCHR[29] 90 38 1 FEAR — 2, MU e b A 14
HAMRAEH F
24 BNELELERSEIMNTINEE R R
R MTT P4 DU R M LU 25 v 43 28 T AR Ak 5 1 0t
4 Fi A5 8 4 it (K562 . MCF-7 ., A549 1 HepG2) HY 3%
FEAMHIMER o SC0 1R B 25 14 PHMEXS IR (AR 25 3%
JI P2 ) FAL S ) 1~ 14 252520 . BOREE AR K3 0
S AR HAR , 35 IR BRGS0 B R 4 X 10" A>/mL () 241 i
B4 100 wLALIMA 96 FLAR T, 7 5%CO. . 37 °CE4 A4
TR 24 h SRIE AR 25 [fb B9 1~ 14 4 25411
W R 0(251).2.4.8.16.32.64 wmol/L, BHAEXT 1]
PR A 0(2514) .0.25.,0.5.1,2,4.8 pmol/L , ¥
JEE R 40 L 40 o) 0 S B SRR ] R R 3
ANEFL, TERFRAA N LR 48 Wi, LN 20 L MTT iz,
R, ARSE3EFE 4 hy 57 12, LM 150 pL —H
FEAN, %35 10 min, 2EBEFRAY 490 nm 37 KA I 45-£L
W RE (OD) , 32 250 200 b 11 154 B 41 1) %« 40 g 1 5
4l % (% ) = (OD {Huus —OD {Byzsa )/OD {Hxpm X
100%. % ] Graphpad Prism 5.0 8 F 3L &9 1~14
Xt 4 Fobo e I8 240 Jf 1) 2= 2500 i & B2 (half inhibit concentra-
tion,1Cx) . SEERHEE 3R, SR WE 1L,

F1 KEW1-3F4FhPEMEM ICMELE R (x
s,n=3,umol/L)

ks Ks62 4 MCF-74it ASH9 it HepG2 i
1 >100.00 318433 >10000 29744207
2 >100.00 2500044 0341137 12504045
3 841315 >100.00 >100.00 3135122
L 5.56+0.19 045+0.02 4374028 0.24+0.00

a: LA YA~ 14K % AT 0 ) 55 44, O A

H 2 1R LAY 1~3 ¥R B —E R PUR 1%
PE, Horb Ak A9 2 ) MCE-7 . A549 F1 HepG2 41 g 18 5t
BTGB , ICs 73 3 °h 25.00,22.34,12.50 wmol/L; (VA
kA W 3 X K562 21 i 11 3 i LA 9 i 35 M L 1Cs Ky
28.41 wmol/L; fL &4 1 %F MCF-7 1 HepG2 41l il 5 — /&
) 38 AT 1 35 1, TCs0 4301 Ry 43.18.29.74 wmol/L; HiAx
oA CBLFE AR N R BT 1728 % 4 B I A0 ik 24
I H B AT (1C50>100.00 wmol/L) .

EZG G 20224F48 33 44 21 1)



3 Tt

ARG R FH 25 i 40 11 ARG g M 1L 25 85% £ %
SRR T BB A AT o s alidb , IR G aa TR
RN TR G T A A 1R T 14 ME R
Y. TEFRI 14 E0h B TG Y 1~4 o
Gb, ARG P38 R 2 ARG 4 i i 1
AR ) teuvincenone B (1) .44 K75 (2) . vil-
losin C(3) .3, 12-0-B-D- MM # 2 i HE-11, 16- —F2 3t
AFFEE-8,11,13- =0 (6) , 4 AR R I (H 34~ R R
WHEH)—THFERA) . THRIER-4-0B-H%HE(5) |
T /MG COT) FIA AR H F(14) , 3 DR L EH
FK—— MR (8) \ 5 Hb B 4F (9) Fil 2- (4-hydroxy-
phenyl) ethanol-O- B -D-glucopyranosyl- (1—2) -O- 8 -D-
glucopyranoside(10) , 3/ M HABE 2 3,4-_H
IR -1-0-B-D-WE M Wi - (152) -B-D- i A B 7
(11) .2, 6- = H S B -4- 32 2R 5 - 1-O-B-D- M i 7] 260 0
(12)FEH (13) . Hrb L&Y 10~13 N E RN K&
Yoy A 2] A 4.5 14 A1 O 1L 4y
15E|,

L MTT AN 14 44k 5 P00k 4 B 5 g 4
(K562 ,MCF-7, A549 Fl HepG2 ) (1) 4% 41l ] 3 4 % PR,
TSR A (LA 1~3) XF 4 R B 4 A 2 R B
T I FEANRIE RN R RS M e
B VBT PE (IC5>100.00 wmol/L , B Ry JETH M) .
AW 1~3 N le B ik 2k &9, Ui =] g 2
T H LT IR 24 24 0 W B il o 455 AN PR HiF I
WFFE R I BEA TR RO FR A1 HT A B - B I I M
WL AP 17(15—16) EHERIAA B ke i, RIEA
I RIS B BE (15,16 3 34 XU ) 5 4tk &
Y E AR KA 17 (15—16) T HE, HREH C-17 i i ¥
B 5 C-12 R FRIA FRA Uk i BRI AT B AR B T
R AP AR TG s TR AL B AR KA T 17(15—16)
HHE B 15 16 A BURAAAE , i HBSA R e
BIBTIEE TGP . LA B4 AT AHERT , AR B AU ik
G W R IT A ki 254 R B (B BO R ) AT g
SEZSAE IR 2R AT B A

25 bRk AT PR LI 2E b 2 B S T 1440
EY, Hd 4 M-S B RONZE o B2, 3
WGP R E RN ZAE ) o AR, ARSI i
R 45 R A B e B i Ak G W xor 4 B e 20 i
PRGNS R AF o AR —E B L& TN
B ZEA A AT, T R AU TS PR i — DA
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