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O E BM 55 SEMNFLEET RGN T RS, IFF RLMINRM B E, ik 28 85% LB @R BE M F b
8T IR E /R L CEARBY . KT CEAR Y R RS HUSG AR R R G b EE | CBR TBS A BT BRI BUR R 4 UG o AT B &3
BRERALIZF o R D101 K IUKE AR A EAT VAR ELAEALAR | #2 7 2k F] 4B %t = Toyopearl HW-40F X JUbt g 5 /2 P 09 & &35 5 K
i G 3R BT BLIRML AT 4 B i AL SE AL e B AL R AR R MR R R R R e LM, KA
MTT ik 40 BT AR A A4 3 4 F AR B 95 49 1 K562 \MCF-7 . A549 Fo HepG2 #43§ sti4p ) &b, Z58R AN % L 3£ 85% T BR4R IR
Wb BT BEARAL 3  B 5 Tl 14 M A4, 4 A %5 4 teuvincenone B(1) 4 K FBA(2) \villosin C(3) . T AR E(4) . T A5 %-
4'-0B-H A #E(5) .3,12-0-B-D-=wkvh H] B4 A-11,16-=Z KA FBF-8,11,13-Z5(6) . vt L /DG C(7) A HKRF(8) b
#H(9) . 2-(4-hydroxyphenyl) ethanol-O-8-D-glucopyranosyl-( 1—2)-0O-8-D-glucopyranoside (10 ) .3, 4- =¥ & & X K -1-0-8-D-"k v
FHER-(1-2)B-D-F HAEH(11) .2,6-=F A -4-FF - 1-0-B-D-bh # H 453 (12) MH (13) Fe R EZH F(14) . RIFFLAY
B E AT R AN A 1~3 B — R IR 0, 3P A4 2 5 MCF-7  A549 A= HepG2 4m Lo 3§ 78 ) 7 1 3%, -4
H) 3 (ICs) 2 H1 A 25.00,22.34,12.50 wmol/L ; A4 3 % K562 40 i 44 3 54 7 4] 76 PE 22 7%, ICs 4 28.41 pmol/L, Z5iE 144
10~13 A & KL BAY T 5 B33 4.5, 14 A E RNZALY T 5 BIF2) A2 =5 210 (eddy 1~3)sF B
4 Y 8 G BLRR 0 3G S AP B AT

KEIR AN BT B SR S AR

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’
[I. 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-O-B-D-diglucopyranosyl-11, 16-
dihydroxyabieta-8, 11, 13-triene(6), glypentoside C(7), martynoside(8), isomartynoside(9), 2-(4-hydroxyphenyl)ethanol-O-8-D-
glucopyranosyl- (1—2) -O- B -D-glucopyranoside (10) , 3, 4-

AEETE [FK A RFHEEE VI (No.81860689): M gimethoxyphenyl-1-0- B -D-apiofuranosyl (1—2) - B8 -D-
FHGEHITTH (No. B+ LH5(2015)7359)

* E—EE RBIBUZ, WL, OO PR B . E-
mail:lilinzhen9@163.com

#EIEVEE DIOCH LA B0 -, BISCTT I RARZ s In vitro anti-tumor activity studies showed that compounds 1-3
KA RS R . 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 HepG2 cells, and

their 1Cs values were 25.00, 22.34 and 12.50 pmol/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

N 1L Clerodendrum trichotomum Thunb. J& T &
HERLRL R 8 AR AR E R S NTR R IR T (B4
AKD) , HAE(AR R H 4 ) b B 25 A Y5 Ch A
FO 2 KEF ) S ZEh A 108k, MR Lk =
1.5~10 m, XA J5 BEAL B+ AR A AR L 36 E R
o WEMNE AR (25 0 FERSR AL T AZYY T2 A AR
TREM TR VIR AR RIS, BAE A 6L
KMAEFREICEBEA /Ao Hk sy e PR, BA
KBRIR 7 A8 R SRR TR, 2 F 697 AR
S LR R A SRR RS R AR TN
LAk 27 B S 2 BT 2 ORI ZR S B SR
AW, AR R B BUREE DU T
FALEEYIEPEY . Nagao S WFSY T M % 1L 250
-y HH S SO e IR T P, & BT M R L ZE rp
Jed 1% M 1% 43 (acteoside Fll isoacteoside) Y & 5 Hb I o
AR S RTINS & B, N 5 112K 85% L BEFE IR
R R R HEAT B IR 1 1 L 9 AR IR 2 i
HAXFZAE Y ) 218 L BEFBALIEAT T R G2 ml o
W5, 43 B AR B3R oAb & W B R4 0 B b g i
P ARG S AE R AR ST LA L, AR N L
25 85% LA A IE T BEERAHE T/ s 4lidl , R H
MTT 12 %5 %% 53 15 Jr 45 A6 & Wy ok 4 i U5 i 96 40 il
(K562 . MCF-7 ., A549 Fll HepG2 ) )48 5 41 i 1% M, Sy
— 2 1) B M 5 L 25 A B g 5 P A I R Al A s SR
AT AR

1 ##
1.1 FENE

AW 5T T 9 32 ZALER A JEOL-ECS400 BYAZ% ff 4t
PRWIEAL (H A JEOL 23 W) ) \QTOF A i % (35 [ Agi-
lent /A 7] ) \N-1300D-WB HU i % 7% % AL (¥ WIRH: [ bR 572
5 (i) A B F ] HH.CP-01 1 COL 35 3548 (b1 H1 %
TH R4S ) Mettler EL204 B Hi 1 K SF- [ M S 4C F) &2
P (rb DA RN 7171530 759 25 3 2. 0ML G R A s
U AUARTF K AT PR F] ) L 680 7 i FR 1Y (3 [ Bio
Tek 2~ F]) \TS-100 Z 5] E B i 5% ( H A< Nikon 4] ) o
1.2 FEHBSRAF

SEG PN A 1025 T 2016 4F 11 H % H VLSS B L
7, ST T ERE 2= AP 5T B B i 58 01 488
LR R R JE ALY N 5 1L C. trichotomum Thunb.
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FRATE T 50 M BB R RO 2 h 25 FF & N FH BB
FFE TR PO SEG %

P2 O B9 5 5 3] 1Y 32 EEFE M A Toyopearl HW-
40F BUKALA g .ODS S AH#A B H A< Tosoh 24 7] ) , 2
{638 (TLC) A {08 ik e LA K i e 2 2 A dle (rh [
S PEAL T AT BRZS ), 72 7R 5678 28 A B i Sephadex
LH-20 ( %t # GE Healthcare 23 7] ) , MCI 3} ( H 4% Mit-
subishi Chemical 2 5] ), D101 I K ALA A (R LT 5
T AHBRAFD) ; FEE N S AR
Vo T

AT I e 0% M S 36 FE 380 1) 32 B350 A R 18R )
% (41t SB8020, 4li if 99%) . FH 55 R IR & W (5
20210119) . —H I (AL R ERHEA IRA D , I
A MLE CHT VLR AU AE DR 0y A5 BR A 7)), MTT i 51
(£ Sigma /A, 4t 9170051) , DMEM 5 4 15 75 35 |
0.25% AR 11 (32 [5 Gibeo 23 7] ) o
1.3 Zmpatk

A4 K562 . A FLARJE 40 i MCF-7 X Jiti i 20 it
AB549 FUA T 20 HepG2 247 H S M BE R R 2048 v e gt
245 FHAE ) D805 ) P e R A S g s e
2 FHEEZER
2.1 ZHRELESE

B A TP YR 2 N EEFNAE S 10% Jif2F 175 AN 1% Wbt
(HHHEEMEET X)) DMEM 582 85 b 8 T
37 °C \5%CO 3 FR A 35 3%, BEFR 1 R 1k, 440
JI3G 5% 3] 80% ~90% W HFATAAR , 356 HIX B AR K 010 240
JiL TS5
22 BMELUEXERSHRRSS S

PRI 0 7 M 1125 15 kg, 80 A, B3 6%, L) 85%
LM LR BRI 3 Yk (BEK 50 L, #2HL3 h) o A FF4RHL
W, IR IR AR R (MR 15%) . KIRH K8l
Jei A Ik | R LR AN IE T B UR 2B, Ve 40 I 4 il
S FN A HEEAL 50 g LR LBRIBAL 70 g FIIE T BBz
470 g, HUE T EESHAL 470 g, F D101 K AL BRI, 4
UK 30% LT 60% LT 95% L TRR BE VR, 431
153 K Bt .30% LB (116 g) .60% £ Pk (80 g) il
95% LB (10 @) YEiY . BL95% LBEBEUEiY , 4 )%
kA (431 | Sephadex LH-20 A3 (4 §i% L S 4% . 45
A AR AR B N AR 2B A 1(3 me) kA2
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(400 mg) kA9 3(25 mg) ffb- &4 4(20 mg) . HL60%
BN, 4 MCUAE )2 0T, DLH BE-7K [1: 9713,
VIV ) 16 FEBE , 7521 8 120 43 (Fr. 1 ~Fr.8)  # Fr.5
2H 43 ¢ Sephadex LH-20 A 0% 70 25, DL H EE-/K (1:1)
Ve, SR 5 22 ODS HE (i [ BE-7K (0: 100—100:0)] A fist
M0 38 [ £ TR £ B - F B2 (30 1—5: 1)1, Sephadex LH-
20 FE [ H BE-7K (1:1)] 5% Toyopearl HW-40F ( H fi5) #:
o3 45 oy B aliAk 5 24 5 5 (16 mg) A5 1 6(89
mg) L& 7(15 mg) Ffk 54 8(20 mg) . 4 Fr.7 H
ODS # {4 3% [ fi#- 7K (1: 9—1:1)]. Toyopearl HW-40F
CHV RS ) A (0 e A5 24k 57 9(20 mg) o HU30% £ %
By, A MCLAE 35, DL 7K (1:9—1: 1) 3F7
PRI, i TLC o3 Mr & T 5153 6 4 53 (Fr.9~Fr.14)
# Fr.11 415345 Sephadex LH-20 F (A3 [ HI - 7K (1:1)].
TR (0 1 [ 2.1 £ T86 - F (30 1—10:1)],ODS A (1%
[FH 27K (1:9—7:3)], Toyopearl HW-40F ( H i) k(733
VEML , AW alifb 515 246 54 10(8 mg) L& 11(10
mg) b5 12(6 mg) LA 13(40 mg) . #4 Fr.13 4
5345 Sephadex LH-20 A (435 [ FHEE-/K (1:1) 153 24531 4
A 53 Fr.13.1~Fr.13.4, HUFr 13.1 41 3 3 i e A 8
B LA 2R G- H I (30 1—10: 1) BREE VLS . Toyopearl
HW-40F H: ik (HEE) 725 4lifk 15206 54 14(55 mg) .
23 BMNELELZRSHEHREE

R 41 16 75 4 Fi W 55 FL 25 5T 3% (electrospray ioniza-
tion mass spectrometry, ESI-MS) | # i 31§z & i ('H-
nuclear magnetic resonance, 'H-NMR) . #% #% 3t 4 i 1%
(“C-nuclear magnetic resonance, "C-NMR ) &5 7 % % 95
FERAb R BT 4 A5 W 1~ 14 451

AW 1 A8 3 5 A, ESI-MS m/z Jg 345[M+H]",
4313 A CoHuOs0 '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;)§: 30.0
(C-1),17.9(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), VA L%ds5 SCHR[15—16]
B A FEAR—2, B 2 LA 1 teuvincenone B,

&1 2 8 4T i, ESI-MS m/z N 327[M+H]',
4% F M CoH20i0 'H-NMR (400 MHz, CDCl,)$§: 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) ., LA F¥iE
S5ICHERI7T)HGE WA — 2 s ek A 2 MR
T

459 3 0 A kT i, ESI-MS m/z A 361 [M+H]", 43
+ 3 A CoHu0s. 'H-NMR (400 MHz, CDCL;) 8: 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), DA L %¥s5 SCik[ 18] #3813
A3, T E A G 35 villosin Co

AW 4 R TG A ESI-MS m/z h 417[M-H] 4}
F X K 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,9'b),3.84(12H,s,3,3',5,5—0OCH;) ,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:) » LA %ids 5 SClik [19] 4 18 1Y JE AR —
HMEEE A AR T HIRE

M5 R A KR ESI-MS m/z 49 5T9[M-H]~, 53
¥ X K CsHiO1e 'H-NMR (400 MHz, CD;OD) §: 6.67
(2H,s,H-2',6'),6.61(2H,s,H-2,6),4.82(1H,d,J=17.2
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,J=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, CD;0OD)&: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 I %k#
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5ICER[20] 4R A Y A — 3, S ek BB A T &R
R-4-0-B-HEHE

AW 6 5 A KOIR , ESI-MS m/z h 657[M-H] 43
F XM CHx0uo 'H-NMR (400 MHz, CD;OD)§: 6.34
(1H,s,H-14),4.36(1H,d,J=17.6 Hz,H-1") ,4.31(1H,d,
J=76Hz,H-1"),3.17~3.88(m, B % 7 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 %5
SCHR[21]41 18 ) B A — 30, s b G 6 4 3, 12-0-B-
D- I R 5 A W L - 11, 16- — FR LM 75 -8, 11, 13-
=io

AW T R ERAR  ESI-MS m/z Jy 787[M-H], 4%
¥R K CsHuOis, '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,/=16.4 Hz, H-
8"),560(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)é: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:) ., L bF%d 53
Mk [22] 4138 [ B AR — 2, B et & 7 o0 I L /NG
1 C,

AW 8 MR A TCE UM K , ESI-MS m/z K 651
[M-H] ~, 4r T X\ N CuHwOs. 'H-NMR (400 MHz,
CD:OD)§: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,/=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") , 4.33 (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:0OD)é: 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—0OCH;) ,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;) »
DL B0 5 SC ik [23] 438 1 AR — 30, s e b A 8
R FARR o

B9 J R, ESI-MS m/z J9 651[M-H], 43
T K CuHwOi5. 'H-NMR (CD,0OD, 400 MHz) 8 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,J=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—O0CH,) ,
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) .
DL bt 5 SOk [24] #0809 AR — 2, s e ik S 9
F BT

fEE% 10 2 (1 8 K , ESI-MS m/z J 461[M-H]
43K CoHyOno 'H-NMR (400 MHz, CD;OD)§: 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-1"),3.17~4.02 (m, ¥ Jfi 7 H, H-8),2.77 (2H, m, H-
7) ; "C-NMR (100 MHz, CD,OD)é§: 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"), LI L% 5
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SCHR[25] 40 [ B A — 20, #8E 1 B0 10 2 2-(4-hy-
droxyphenyl ) ethanol-O-8-D-glucopyranosyl- (1—2 ) -O-3-
D-glucopyranoside.,

AW 11 ik e e IR AR ESI-MS m/z 2 493
[M+HCOO] ", 43 T3} C1HxO12o '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—0OCH:) , 3.83 (3H, s, 4—OCH:) ,
3.37~3.93(m, M Fi ¥ H),3.62(2H,s,H-5" ), "C-NMR
(100 MHz, CD;OD) 6: 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—0OCH;) , 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 88 5 SR (2614 18 1Y B A — 3, S e e G 11
3, 4- WV LR IE-1-O-B-D- WK Frpfl B- (1—2)-B-D-
I

fbE W0 12 iRk B A HOIR  ESI-MS m/z i 331[M-
H] , 273N CHx0s, 'H-NMR (400 MHz,CD:OD)$:
6.13(2H,s,H-3,5),4.67(1H,d,J=17.2 Hz,H-1'), 3.79
(6H,s,2,6—O0CH;),3.73(1H, m,H-2"),3.63(1H, m, H-
3'),3.63(1H, m,H-3"),3.33~3.43(4H, m,H-4',5',6") ,
“C-NMR (100 MHz, CD:0D)$: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") LA I %5Hl 5 SCHRI27 1008 i BEAR— 3, il 2
G 120 2,6-— H S BE-4- 52K - 1-0-B-D- ML I 7
HIREE

ALEY) 13 R E K K , ESI-MS m/z 2R 266[M-H]
73 12N CoHiN;Oy. '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-5'a) ,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 EHE 5 SOk 2814008 A A — 3, s e G
Y13 MR

59 14 8 H @ [E 4, ESI-MS m/z 4 487[M-H]
43 F R K CaHxOuo 'H-NMR (400 MHz, CD,0OD)8: 7.55
(1H,d,J=16.0 Hz,H-7),7.02/7.01(1H,d,/=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:OD)
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 B8 s 5 SR (2914 18 1Y BEA— 3, BUS e G 14
R F
24 BNELELFERSBEIMTIRETE R

SR FH MTT SEAG IV M 5 LU 25 v 432 B AR Ak & oxt
4 Fh U5 8 40 Y (K562 . MCF-7 . A549 1 HepG2) fit 184
FEAMHIVE R o SC0 1 B 25 14 PHMEXS IR (AR 2 25
FPRTEZS ) TS 1~ 14 52520, BOW AR KRG
AR I3 IR BL G IR 0% O 4 X 10" >/mL (1) 241 i
BRI, 4% 100 pLALIMA 96 FLAR T, 7 5%CO. . 37 °CA A4
THEFE 24 h SRS IR 25 YI LS W) 1~ 14 25 25201
W N 0(2517) .2.4.8.16.32.64 wmol/L, PH 1 XT IR
ZH P EE A A 0(2519) .0.25.,0.5.1,2.4.8 pmol/L , ¥
JEE YA AR-HRE A B 1 B A1 T S g 4 SR R ] B MR R R 3
NS, TERFARNEFR 48 h)E , B4l 20 pL MTT izt
L ARSER SR 4 by 5 R SR, BALAA 150 pL — 1
FEMEAN, %35 10 min, 7EBEFR 1Y 490 nm I A6 I 4L
WY RE (OD) , 3% 253 240 Jf % 184 G 41 1) 2« 40 v 7
il % (% ) = (OD {Haus —OD {Huzu )/OD {Haspm X
100%. & ] Graphpad Prism 5.0 /i H AL &9 1~14
X4 Fobo ek I8 240 J 118 2= 500 i) & B (half inhibit concentra-
tion,ICso) . SEERHA 3K, ZERIWEK L,

F1 EW1-33T4FhPhBAPERIIC,MELE R (x +
s,n=3,umol/L)

a9 K628 MCE-741il As4940H HepGa4ifl
| >10000 BIEID >100.00 20744207
2 >100.00 25004044 N1 12504045
3 WAI4305 >100.00 >100.00 3135412
WEZ 5560.19 045002 4374028 0244000

a: bR Y14~ 14K TR H AL B AT AR L K A

H3E 1R LAY 1~3 R — & B
PE, oAk A W 2 9 MCE-7 . A549 Fl HepG2 4 g 18 5
BTE P RR L ICs0 4391 4 25.00.22.34 12,50 wmol/L; /A
kG 3 % K562 21 it 1 344 i EL AT 300 41 05 M L 1Cs
28.41 wmol/L; fb4#) 1 % MCF-7 Hl HepG2 40 il — &
B3 FE A IS P 1Cs0 53901 Ry 43.18.29.74 wmol/L ; HoAx
A (ELFE 2R TN 28 ST A 1128 X 4 R 4t k34
R i H R A 75 (1C50>100.00 wmol/L)

thEZG 2022 4E55 33 4845 21 3



3 Tt

ARHIF 5T 2R FH 22 i 6 345 R 6T M 8 1L 25 85% %
FEEIIE T BB A T o s Ak, IF 25 Gris HIEAR
PR AXT A A AT A S R R T 14 M S
Y. TEFTASI 4GP B TG Y 1~4 i o
Gb, AL A P34 2 ARG 4 i 1
AN i ) ——teuvincenone B(1) 44 KT (2) vil-
losin C(3) .3, 12-O-B-D- MM i biFL-11, 16- 23k
PATEE-8,11,13- = (6) , 4 MR IN R I (Hrr 34 R
MR —THIREQ) . THENRE-4-0-B-H%HE(5) |
FM /MG T COT) FTA AR T F(14) , 328 L BE
FE—— M MRAT (8) 7 Hb B 4 (9) Al 2- (4-hydroxy-
phenyl) ethanol-O- 8 -D-glucopyranosyl- (1—2) -O- 8 -D-
glucopyranoside(10) , 3By 1 S A 7 25——3,4-
AR I -1-0-B-D- 10K I - Wi 5 - (1-2) -B-D- 1) 5 W 1
(11) .2, 6- = F S Jk-4- 2 2R B -1-O-B-D- Mk I ] 465 M 1
(12) MR (13) . Hrb LGP 10~ 13 H E RN KE &
Yy 2l Ak a4 .5 14 5 RNTEN # d sy
B,

it MTT A 14 AN A % 4 R U5 rkRs 240 i
(K562, MCF-7 . A549 Fl HepG2 ) fit) 184 5t 410 ] 335 11k % K,
THERAL A (LA 1~3) X 4 Tl firb 5 40 it 44 2 B
T RBETEANRIE T R N R A AW M 1R
AT TEPE (1C5>100.00 wmol/L , ¥ K JCIEE)
AW 1~3 ¥ A F R AL 2L &9, Ui H T RE
TR B LT bR 2 4 0 W B Al o 45 5 AN BRI ZH i
WFSE R I HEA TR O ZR AW A B - B g 0 M
AL AR 17 (15—16) EHERIAS B dor il , BRI ELAT
HEH AR 45 M F B (15,16 157 A U ) s 3840k &
Yy AR EAT B 17 (15—16) EAHE, H 2 H C-17 i i35
B 5 C-12 R IA B G U ER A AT RE , R T
R AP AP i s e B BAR R AE T 17(15—16)
FHEAFEI 1516 57 A SERAALE , (LB R
BIBCIREIEPE . LA B 43 AT AHERT , AR b U i 2
eGP h R I A 2 A B (0% BT ER ) T e
I VIR 270 LT A

25 LTI ARBIESE R IN H LL 25 oy B3 E T 144>
WEY, o 4 MG Y B NGRS E], 34~
G R E R M ZAE ) o AR R . ARSI i
F 95 25 SR B AN A Bt B — G AL A5 9 XcF 4 ol fie 8 440 i
PRGNS R AF . AR —E B L5 TN
B ZE A2 AT, O R FEBTR 1 PE i — 2D A 5 T
BRI T S04
SE K
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