FARF=WIRF5E 5 % Nat Prod Res Dev 2023 ,35:242-249

ZRER=HNUERTEERMNERE

RREKRIE KW,
E OB, EME A AR R

VBN BE 2GR 3 I 55000257 )BT AR EERR ;7 BB , 220 561000

1,2 %
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(1) .oplodiol(2) & REH M ARG A(3) ent-8 (9)-pimarene-20-hydroxy-16-nor-15-oic acid (4) .3a, 158-dihydroxy-ent-
kaur-16-ene(5) .inflexarabdonin J(6) \Z& 7 (7) (6-#23L-7,8 - HEHILEH T K (8) .N(N'-benzoyl-S * -phenylalaninyl ) -
S -phenylalaninol benzoate(9) . N-benzoyl-L-phenylalaninol (10) | ( R) -N-( 1'-methoxycarbonyl-2’-phenylethyl ) 4-hydroxy-
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Chemical constituents of Chloranthus multistachys and their anti-tumor activity

ZHU Cheng-guang'* ,ZHANG Wei-qing” ,ZHANG Li-ping’,
LIANG Wei’ ,FENG Shu-hui' , WEI Mei-qi'*,HUANG Yuan-she’* ,YAN Chen'*"

" Guizhou University of Traditional Chinese Medicine ,Guiyang 550002 , China
*An Shun City People's Hospital;’ An Shun University , Anshun 561000 , China

Abstract: To study the chemical constituents of the medicinal plant Chloranthus multistachys Pei and their anti-tumor activi-
ty. The compounds were separated and purified by column chromatography such as silica gel, reverse phase column chromatog-
raphy, Sephadex LH-20, preparative HPLC and other chromatographic separation methods. Their structures were identified by
spectral analysis and comparison with the data in reported literatures. As aresult, nineteen compounds were isolated and their
structures were identified as (12R)-labda-8(17) ,13E-dien-12,15,19-triol (1) ,oplodiol (2) ,lasianthuoactone A (3) ,ent-8
(9) -pimarene-20-hydroxy-16-nor-15-oic acid (4) ,3a, 158-dihydroxy-ent-kaur-16-ene (5) , inflexarabdonin J (6) , fraxidin
(7) ,6-hydroxy-7 ,8-dimethoxycoumarin (8) , N( N'-benzoyl-S * -phenylalaninyl ) -S * -phenylalaninol benzoate (9) , N-benzo-
yl-L-phenylalaninol (10) , ( R)-N-(1'-methoxycarbonyl-2’-phenylethyl ) 4-hydroxybenzamide (11),( E)-3-(benzo[d][1,
3 ] dioxol-5-yl) -N-phenethylacrylamide (12) ,flavokawain A (13) ,stigmast-4-ene-38,68-diol (14) ,B-sitosterol (15) ,cyclo-
art-23-ene-33,25diol (16) ,sobrerol (17) ,vallinic acid (18) ,cinnamic acid (19) respectively,based on the spectral data,
among the compounds 3,12-18 , the remaining compounds were isolated from this plant for the first time. The cytotoxic activi-
ties of compounds 1-19 on human breast cancer cell line MCF-7 , human prostate cancer cell line DU-145 and human lung

cancer cell line A549 in vitro were tested by MTT assay. The results showed that compounds 13,16 and 17 had a certain in-
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hibitory effect on the growth of A549 cells.

Key words : Chloranthus multistachys Pei;chemical composition ;structural identification ;anti-tumor activity

Z1d4: 3E 2= ( Chloranthus multistachys Pei) J&4:
BE 2B} ( Chloranthaceae ) 4: 3£ 22 J& ( Chloranthus ) 18
Yy, Homk 22 Ry 00 7 % Sr, AT T, PR T A 44 <
PURL” UK B s pa X 45 327 TR E Bt
N R DO S5 R A TR L IR BRI 2K
A2, FAEIRHE B I O A 28 5 DAk, R
B2 RS PR e AT B B S
BEIEIE 7 . B R R R L JE B L T I DI O A R
HE 25 FRTHE ST I 2 4 5 22 B 2 AL R
o3 LA A PR L S O 2 R AR
TR ORIER EREIA, &5 B A
oK [ PYRIFSE A — A B SRR aE ) A% s A
Yrh & AL G W SRR, 25 BRI AR
g 550, A PO B UM BT HIV-1 15k
GRE LA S M 2 AR Y A5 07 T R RO AR SO T
LT B S S P O A R ey iR e o
HEETI3HT, B TR R RGO TR A2 iy,
TG b T R RT3k — R 24 % Y5 B9 B LA
1 #R57F=*
1.1 {5

INOVA-400 MHz #1 INOVA-600 MHz #8 5 #% %
YR A (SEE FLHL N ] ) , TMS i A ; Waters
1525 EF S0 A a5 42 ( 52 8 Waters 4 H] ) , Wa-
ters 2998 £ M #%, Waters sunfire {4 i 4+ & C, (10
mm x 250 mm,4.6 mm X 150 mm,5wm, 3&[E Agi-
lent 22 H] ) ; JASCO P-1020 Jig AL ( H 4% JASCO 2%
H)) ;Shimadzu UV-2401A 4486 1E%4% ( H 4% Shimad-
zu N E)) 3 Bruker Tensor-27 21 4MGi%4Y (72 E Bruker
AT s Bruker HCT/Esquire Ji %Y ( #2[E Bruker 23
7)) ; Waters Autospec Premier P776 Jii 3% % ( 2£ &
Waters 7\ ) ) ; Sephadex LH-20 ( H A = 3% fk % /%
A)) s RP-18 JSOAHAEE ( H A YMC A W] 5 A 2 M ik
J§E (40 ~80 HF1300 ~400 H,H BT ) 6k
I GF.q, W24 (50 mm x 100 mm, 0. 20 ~ 0. 25
mm, T B AT s oAl = W e R
PN T8 M BRA A ) 5 Hoar it 2 A Tl 2%
FEIB TP ARAT 5 10% B R £ B 457

S i ) 2Bl SR 2L 2GR R TR MBI, & 0h
FEI 25 Bt B B AR D5 i X PR RIS 03 8 5 hy 22 1
4522 Chloranthus multistachys 25K 4 5L bRAS (As-

stmyy20180819-1) £7 5 T4 i i N B B= e 24 551 ) 512
1.2 WHE
1.2.1 BR555

T 2R A (38.0 kg) , Byt )5 95%
RN 3 (3.5 h/IR) o A I IS T
M 2 TR, 18 SR AL, 138 R L BRI
HH1.80 kg, EEE (1.80 kg) #EATHEMK (300 ~
400 H ) A5, DA i N (50 1—1: 1) B4 B2 3k
W, 4530 T 18 N4y, 43k Fr.1 ~Fr. 18,

Fr.8(108.6 g) 4 R AHEENL Sephadex LH-20
FE €835 (CHCL,: MeOH, V/V = 1: 1) Pefi, 155 3 4~
2% (Fr. 8a ~8c¢), Fr.8b(25.3 g) & hEEH: (0%
(A k- R, 150 1—10: 1, V/V) BERE 15 A
REMCHE (A3, 2 d 25 Sk 5 4 2 (10. 2 mg) b5
P4(26.2 mg) LB 7(14.3 mg) FfL 54 8(20.3
mg) . Fr.8c ZREMATE A5 (A hBE-N R, 150 1510
S1,V/V) Fn2p i 5 WM 385 (65% 7K ,2 mL/
min) B G5 17 (¢ = 9.5 min,9.3 mg) fL54) 18
(18.8 mg) FIfL G4 19(21.2 mg) .

Fr.10(130.0 g) £ %5 BAHEE IS Sephadex LH-20
AT (CHCL: MeOH,V/V = 12 1) Yefi, 755 8 4>
2143 (Fr.10a ~ 10h) , Fr. 10c¢(33.3 g) Z ik ik
T (AOMEE- N, 7: 1101, V/V) (B35 A
FEJZ AT A i 48 WA 03 (50% 2 )iE-7K, 4 mL/
min) 5 73 B4tk i3k &9 1 (1 = 14.0 min, 15.3
mg) fLEH 5(40.3 mg) LAY 6(1.6 ¢) FfLG
P15(3.2 g), Fr.10e(15.7 g) ZRE B (A3 (A7
Tt -PI B, 7: 1—1:1,V/V) BERE 5 | S AHRE AT {5
T ) 45 WA €033 (50% ZNE-7K ,4 mL/min) 2
a3k A9 3 (1, = 12.0 min,10. 1 mg) |
A1) 12(27.3 mg) 13(8.7 mg) F114(10.7 mg) ,

Fr.15(98.3 g) 7 M EENE Sephadex LH-20
HA5% (CHCL: MeOH,V/V = 1+ 1) 36, 155 4 4
205 (Fr.15a ~15d) . Fr. 15b(18.3 g) kAo
(AW - H B, 100 1100 1, V/V) (BER %
Fine il £ A (3% (50% £ fi5-7K ,4 mL/min) 435§
S 9 (tp = 8.0 min, 10.5 mg) (10 (2, =
13.5 min,7.6 mg) 11(8.0 mg) F116(8.6 mg) ,
1.2.2  fmpedriXis

SR MTT 2546 0 22 3 4 5 =2 B Ak~ Ji 0 XoF A
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it fEE 4 M AS49 (N FL R 5 40 L MCF-7 F1 AT 51 i
FEANAL DU-145 SEATAIME R ME 000 . PRI —E 1
A1 ~19 4351 DMSO ¥ f# )5 it % 30 mmol/L
(25 W, 1 FH Z WA B 1) 20 pumol/L, 7 5% CO,,
37 CHEE 72 h J5 AT 0008 1 M 15 2808 W2 n ik
B o T =0 e 200 3 )T ) S A L B o T
96 fLifk I (100 wL/HL) , L5t OR B & ik &9
930 A BT BN J3 40 B8 25 25 20, 422 A e 1 24
MIBE TN TE SR AR 15 7% 24 b 5405 1. 25
2.5.5.10.20 pmol/L By& 25FE VA4 100 pL, 78
5% CO,,37 CHEE 72 h J5, BALINA 10 pL AL 4
1 MTT %% (5 mg/mL, B 0. 5% MTT) 442353 4
h, & 5 8 FH B {SGI i OD {8, JF3155 1C5, (B
2 #R
2.1 ZHHMEE

wEWM1 [ ER;ESI-MS: m/z 345 [M +
Nal*, 4+ h C, H,, O,;'H NMR (600 MHz,
CDCL,)6:5.63(1H,t,/ = 6.6 Hz,H-14) ,4.85(1H,
s,H-17a) ,4.48(1H,s,H-17b) ,4.21(2H,s,H-15),
4.05(1H,d,J = 9.0 Hz,H-12),3.76(1H,dd,J =
10.8,5.4 Hz,H-19a),3.40 (1H,d,J =10.8,4.2
Hz,H-19b),2.41 (1H, m, H-7a),2.02 (1H, m, H-
7b),1.99 (1H, m,H9),1.84 (1H, m,H6),1.82
(1H,m,H-1a),1.76 (1H,d,J = 12.6 Hz,H-3a),
1.70(3H,s,H-16),1.56(1H, m,H-11a) ,1.52(1H,
m,H-2),1.43 (1H,d,J = 3.6 Hz, H-11b),1.35
(1H,m,H-6),1.26 (1H, m,H-5),1. 16 (1H, m, H-
1b),1.12(1H,d,J = 10.2 Hz,H-3b),1.00(3H,s,
H-18),0.66 (3H, s, H20);"” C NMR (150 MHz,
CDCL,)8:39.2(C-1),18.9(C-2),38.6(C-3),35. 4
(C4),56.2(C-5),27.1(C-6),38.9(C-7),148.6
(C-8),52.6(C9),39.0(C-10),30.2(C-11),74.9
(C-12),142.3(C-13),123.4(C-14),59. 1 (C-15),
12.2(C-16),106.8 (C-17),27.1(C-18),65. 1 ( C-
19),15.4(C-20) . Db 530k s —2, i
Y EALA Y 1 R (12R) -labda-8 (17) ,13E-dien-12,
15,19-triol

WEW 2 A% & ESI-MS: m/z 261 [M +
Nal*, 4y Fxm C, Hy, O,;'H NMR (600 MHz,
CDCL,)6:5.35(1H,d,J = 4.8 Hz,H-8),3.31(1H,
dd,J = 12.0,4.2 Hz,H-1),2.21 (1H, m, H-11),
2.11 ~2.03(3H, m, H-6,H-2a),1.90 ~ 1. 84 (2H,
m,H-2b,H9a) ,1.75(1H,dt,J = 13.8,3.0 Hz, H-

3a),1.63 ~1.53 (2H, m, H-3b, H9b ), 1.30 (1H,
dd,J = 12.0,5.4 Hz,H-5),1.19(3H, s, H-15),
1.03(6H,dd,J = 6.6,3.0 Hz, H-12, H-13) ,0. 97
(3H,s, H-14) ;" C NMR (150 MHz, CDCl,)§:79.9
(C-1),40.7(C-2),39.5(C-3),71.0(C4) ,46.2( C-
5),23.0(C-6),141.9(C-7),116.1(C-8),26.7(C-
9),36.8(C-10),35.0(C-11),21.8(C-12) ,21.2(C-
13),11.7(C-14),29.9 (C-15), Lk %4 5 ¢
R R — B S E LA 2 N oplodiol

WwaEW 3 1B K; ESI-MS: m/z 287 [M +
Nal*, 4+ H C,5H,O0,;'H NMR (600 MHz,
CDCl,)8:5.10 (1H, s, H-14a) ,4.93 (1H,d, J =
10.8 Hz,H-6) ,4.76 (1H,s,H-14b) ,2.40 (1H,d, J
= 8.4 Hz,H3b),2.29 (1H,d,J = 13.8 Hz, H-
9b),2.10(1H,d,J = 10.8 Hz,H-5),2.05(3H,d,J
= 1.8 Hz,H-13),1.96(1H,dd,J = 19.2,12.0 Hz,
H-3a),1.68(2H,m,H-2),1.59(1H,s,H-1b) ,1.56
(1H,s,H9a),1.27 (1H, m,H-1a),1.04 (3H,s, H-
15) ;" C NMR (150 MHz,CDCL, )8:41.5(C-1),23.2
(C2),37.0(C-3),145.9(C4),59.9(C-5),67.3
(C-6),159.1(C-7),103.5(C-8),50.8(C-9),36.9
(C-10),124.0(C-11),171.9(C-12),9.3 (C-13),
107.2(C-14) ,18.4(C-15) . LA -%¥e 5 Scmk'™ 7
H—3 e A 3 A KM AN A,

a4 o5k ESI-MS: m/z 329 [M +
Na]*, 4+ K C, Hy O,;'H NMR (600 MHz,
CDCL,)5:5.59(1H,s,H-14) ,3.44(1H,d,] = 11.4
Hz,H-18a),3.15(1H,d,J = 11.4 Hz,H-18b) ,2. 31
(1H,m,H-7a),2.11(1H,m,H-7b) ,1. 84 (1H, m,H-
9),1.80(1H, m,H-12b) ,1.72(1H,m,H-1b) , 1. 70
(1H,m,H-12a),1.67 (2H, m,H-11),1.53(2H, m,
H-2),1.44(1H,m,H-6a),1.39(1H,m,H-6b) ,1. 33
(1H,m,H-5),1.29(3H,s,H-17),1.28 (2H, m, H-
3),1.07 (1H, m, H-1a),0.85 (3H, s, H-16) , 0. 83
(3H,s,H-19) ;" C NMR (150 MHz, CDCl, ) 8:38.7
(C-1),18.2(C-2),35.3(C-3),37.8(C4) ,47.6(C-
5),22.2(C-6),35.5(C-7),139.1(C-8),50.1(C-
9),38.1(C-10),18.3(C-11),31.4(C-12) ,42.5(C-
13),124.1(C-14),15.5(C-16) ,24.7(C-17),72. 1
(C-18),17.9(C-19) . LI I % 5 ek i —
R EE Y 4 f ent-8(9) -pimarene-20-hydrox-
y-16-nor-15-oic acid,

W S (1K A ESI-MS: m/z 327 [M +
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Nal*, 4+ m C,H, O,;'H NMR (600 MHz,
CDCL,)8:5.09 (1H, brs, H-17a) ,4.96 (1H,d,J =
2.4 Hz,H-17b) ,3.75(1H,m,H-15) ,3.21 (1H,d,J
= 10.8 Hz,H-3),2.66(1H,m,H-13),1.97(1H,d,
J =12.0 Hz,H-14a) ,1.89(1H,m H-1),1.66(1H,
m,H-12a),1.60 (1H, m, H-12b) , 1.55 (1H, m, H-
11),1.55(2H, m, H-6),1.44 (1H, m, H9) , 1. 40
(1H,m,H-5),1.36 (1H, m, H-7),1.01 (1H, m, H-
14b),1.03(3H,s,H-20),0.98 (3H,s, H-18) ,0. 78
(3H,s,H-19) ;" C NMR (150 MHz, CDCl,)5:38.8
(C-1),27.4(C2),79.0(C-3),38.6(C4) ,54.4(C-
5),19.6(C-6),36.4(C-7) ,45.5(C-8),46.3(C9),
38.8(C-10),18.1(C-11),33.2(C-12),40.1 (C-
13),38.8(C-14),82.4(C-15),158.2(C-16) ,105. 0
(C-17),28.3(C-18),15.5(C-19),17.5(C20) , Lk
B STk R E — B MU E A 5 M 3a,
158-dihydroxy-ent-kaur-16-ene,

a6 Jfa fhk; ESI-MS: m/z 341 [M +
Nal*, 4y 3 H C, Hyy O;'H NMR (600 MHz,
CDCL,)8:5.13(1H,s,H-17a) ,5.04 (1H,s,H-17b) ,
4.00(1H,d,J = 4.2 Hz,H-11),3.81 (1H, s, H-
15),2.67(1H,s,H-13),2.58 (3H,ddd,J = 16.2,
6.0,5.4 Hz,H-2a) ,2.45(3H,dt,J = 16.2,7.8 Hz,
H-2b),2.09(1H,m,H-1),2.04(1H,m,H-12),1.94
(1H,d,J = 12.6 Hz,H-14),1.68 (1H,s, H9),
1.14(1H,m,H-14),1.10(3H,s,H-18),1.03 (3H,
s,H-19),0.99 (3H,s,H20) ;" C NMR (150 MHz,
CDCl,)5:38.8(C-1),33.8(C-2),217.7(C-3),47.0
(C4),53.5(C-5),21.0(C-6),37.8(C-7) ,44.4( C-
8),53.3(C9),36.6(C-10),67.1(C-11),43.0(C-
12),38.8(C-13),35.4(C-14),82.3(C-15),158.0
(C-16),106.3(C-17),27.5(C-18),20.8(C-19),
18.0(C-20) . LA b 4ide 5 3Chik'™ 4 — 2, Mok
4& %) 6 4 inflexarabdonin J,

WEW T AR ESI-MS: m/z 223 [M +
Na]*, 4+ F =k C, H, O,;'H NMR (400 MHz,
CD,0D)§:7.86 (1H,d,J = 6.0 Hz, H4),6.73
(1H,s,H-5),6.33(1H,d,J = 6.4 Hz,H-3),3.89
(3H,s,6-OMe) ,3.89(3H,s,7-OMe) ;" C NMR (100
MHz,CD,0D) §:163.1(C-2),116.1(C-3),146.2
(C4),101.1 (C-5),151.7(C-6),141.7 (C-7),
139.9(C-8),140.0(C9), 115.3(C-10),61.4(7-
OMe) ,56.6 (6-OMe) . LA I %54 55 SC k'™ i —

B EE Y T B E

a8 ke MK ; ESI-MS: m/z 223 [M +
Nal*, 4+ m C, H,O,;'H NMR (600 MHz,
CDCL,)8:7.59(1H,d,J = 9.6 Hz,H4) ,6.65(1H,
s,H-6),6.27(1H,d,J = 9.6 Hz,H-3) ,4.08(3H,
s,8-OMe) ,3.94(3H,s,7-OMe) ;“C NMR (150 MHz,
CDCL)8:160.6 (C-2),111.2(C-3),143.8(C4),
103.2(C-5),143.0(C-6),144.6 (C-7) ,142. 4 (C-
8),134.5(C-9),113.5(C-10),56.5(7-OMe) ,61. 6
(8-OMe) . LA % 55 3ciik ™ 4l — 2k, i e s 1k
GW 8 J6-2HT 8 - HEIEEFTTE,

WaEW9 1K K; ESI-MS: m/z 529 [M +
Nal* 4y 7= K C, HyN,0,;'H NMR (400 MHz,
CDCL,)5:7.70 ~7.65(4H,dd,J = 16.4,4.8 Hz, H-
2" H-6"',H2""" 'H-6"""),7.41 ~7.20(10H, m, H-
2,H2' H-3,H3' H4,6H4' H-S5 H-S' ,H6,H6'),
7.33 ~7.29(6H, m,H-3"" ,H-3""" H4'' H4'" H-
5" ,H5"""),6.66(1H,d,J = 5.6 Hz,8-NH) ,6.57
(IH,d,J = 4.4 Hz,8'-NH),4.92 (1H,dd,J =
9.2,4.4 Hz,H-8'),4.62 (1H, m, H-8) ,4.54 (1H,
dd,J = 7.6,2.0 Hz,H-9a) ,4.04(1H,dd,J = 7.6,
2.0 Hz,H9b) ,3.29(1H,dd,J = 9.2,4.4 Hz,H-7’
a),3.21(1H,dd,J = 9.2,4.4 Hz,H-7'b),3.00
(1H,dd,J = 8.8,4.0 Hz,H-7a) ,2.89(1H,dd,J =
9.2,5.6 Hz,H-7b) ;" C NMR (100 MHz, CDCI,)§:
137.1(C-1),135.8(C-1"),134.2(C-1"") ,133.3(C-
1'),129.2(C2,C-6),129.3(C2",C-6"),127.1
(C2"",C-6""),128.9(C2""",C-6"""),128.7(C-3,C-
5),127.0(C-3",C-5"),128.7 (C-3"",C-5""),128. 4
(C3""",C-5"""),126.8(C4),127.4(C4"),131.4
(C4'"),132.0(C4"""),37.3(C-7),37.5(C-7"),
167.4(C-7""),167.2(C-7"""),50.3(C-8) ,54.5(C-
8'),65.4(C9),171.9(C9) . LA I ¥rdE 5 ik
il —3, B S 9 9 N(N'-benzoyl-S ™ -phe-
nylalaninyl ) -S * -phenylalaninol benzoate,

W& 10 [k A ; ESI-MS: m/z 256 [M +
H]*, 4>+ H C,H, NO,;'H NMR (600 MHz,
CDCL)8:7.70 (2H,d,J = 7.8 Hz, H-2',H6'),
7.50 ~7.30(3H, m,H-3", H4' ,H-5"),7.30 ~7.27
(5H, m, H-5, H-6, H-7, H-8, H9) ,6.37 (1H, s,-
NH),4.37(1H,m,H-2),3.84(1H, m,H-1a) ,3.75
(1H,m,H-1b),3.03(2H,m,H-3a,H-3b) ;" C NMR
(150 MHz,CDCl,) 8:64.5(C-1),53.3(C-2),37.1
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(C-3),137.5(C4),129.2(C-5,C9),128.8(C-6,
C-8),126.8 (C-7),134.4(C-1"),126.9 (C-2', C-
6'),128.6(C-3",C-5"),131.6(C-6") ,168.0(C-7") ,
Db 8dE 5 S0k i — 8, BOs A 10
N-benzoyl-L-phenylalaninol ,

HEW 11 HEHAK; ESI-MS: m/z 300 [M +
H] ", > F =R~ C, HgNO,;'H NMR (600 MHz,
CDCl,)6:7.72(2H,d,J = 7.2 Hz,H-2,H-6),7. 51
(1H,t,J = 7.8 Hz,H4'"),7.43(2H,t,J = 7.8
Hz,H-3"" /H-5""),7.30(2H,t,J = 7.2 Hz,H-2"" ,H-
6'"),7.13(2H,d,J = 6.6 Hz,H-3,H-5) ,6.56(1H,
d,/ = 6.0 Hz,-NH),5.10(1H,dd,J = 13.2,6.0
Hz,H-1"),3.77 (3H,s,0Me),3.30 (1H,dd,J =
14.4,6.0 Hz,H-2"),3.23(1H,dd,J = 13.8,5.4
Hz,H-2");”C NMR (150 MHz, CDCl,)§:127.2 ( C-
1),52.4(C-1"),135.8(C-1""),37.9(C-2"),128.6
(C2",C6',C3",C-5"),127.0(C-2,C-6),129.3
(C-3,C-5),133.9(C4),131.8(C4""),166. 8 ( C-
7),53.5(0Me),172.0( COOCH; ) , DA " ¥r 5 XX
kO R — B, M E LA 11 2 (R) -N-(17-me-
thoxycarbonyl-2’-phenylethyl ) -4-hydroxybenzamide ,

& 12 A4 ESI-MS: m/z 296 [M +
H]*, 7+ F =~ C4H, NO,;'H NMR (600 MHz,
CDCl;)6:7.53(1H,d,J = 15.6 Hz,H-3"),7.34 ~
7.22(6H, m, H-5,H-6, H-7, H-8, H9, H-5") ,6.97
(1H,d,J = 9.6 Hz,H9'),6.80(1H,d,J = 7.8
Hz,H-8"),6.15(1H,d,J = 15.6 Hz,H-2"),5.98
(2H,s,H-1"") ,5.57(1H,s,-NH),3.65(2H, m, H-
2),2.89(2H,m,H-3) ;" C NMR (150 MHz, CDCL,)
5:40.9(C-2),35.8(C-3),139.0(C4),128.7(C-5,
C9),128.8(C-6,C-8),126.7(C-7),166.1(C-1"),
118.8(C-2"),140.9(C-3"),129.2(C4") ,106. 5(C-
5'),148.4 (C-6"), 149.1 (C-7"), 108.7 ( C-8"),
124.0(C9") ,101. 6(C-1"") , Lk - Hdf 5 3k 4t
2, i e a Y 12 9 (E)-3-(benzo[d ] [ 1,
3 ] dioxol-5-yl ) -N-phenethylacrylamide

LEW 13 B A ; ESI-MS:m/z 315 [M +
H]", %+ H C4H, Os3'"H NMR (600 MHz,
CDCL;)6:14.40 (1H,s,2'-OH),7.80 (1H,d,J =
2.4 Hz,H-a) ,7.79(1H,d,J = 2.4 Hz,H-b) ,7.57
(2H,d,J = 9.0 Hz,H-2,H-6),6.93(2H,d,J =
8.4 Hz,H3,H-5),6.12(1H,d,J = 2.4 Hz,H-3"),
5.97(1H,d,J = 1.8 Hz,H-5"),3.92(3H,s,6'-

OMe) ,3.86(3H,s,4-OMe) ,3.84 (3H,s,4'-OMe) ;
“C NMR (150 MHz, CDCl,) 8:128.3 (C-1),130.1
(C-2,C-6),114.3(C-3,C-5),161.4(C4),106.4
(C-1"),168.4 (C-2"),93.8(C-3"),166.0(C4"),
91.2(C-5"),162.4(C-6"),55.4(4-OMe) ,55.6(4'-
OMe) ,55.8 (6'-OMe ), 125.1 (C-a),142.5(C-b),
192.8(C=0) . Lk ¥ 530k il — 2, ok
EEY 13 4 flavokawain A

& 14 kAR ; ESI-MS: m/z 453 [M +
Nal]®, 4> FxH C, Hy O,;'H NMR (600 MHz,
CDCL,)8:5.54(1H,s,H4) ,4.23(1H,s,H-8) ,4.18
(1H,d,J = 8.4 Hz,H-6),1.28(3H,s,H-19),0.94
(3H,d,J = 4.8 Hz,H-21),0.87 (3H, m, H-27),
0.83(3H,m,H-26),0.81(3H,m,H-29),0.75(3H,
s,H-18) ;" C NMR (150 MHz,CDCl,)8:36.8(C-1),
30.2(C-2),68.0(C-3),128.7(C4),147.7(C-5),
74.3(C-6),42.5(C-7),33.9(C-8),54.3(C9),
36.1(C-10),20.9(C-11),39.8(C-12),42.5(C-
13),56.1(C-14),24.2(C-15),28.2(C-16),56. 1
(C-17),12.0(C-18),21.5(C-19),36.1 (C-20),
18.7(C-21),33.9(C-22),26.1(C-23),45.8(C-
24),29.1(C-25),19.8(C-26),19.0(C-27),23. 1
(C28),12.0(C29), i 45 ok’ 4l —
B, MU B ) 14 h stigmast-4-ene-38,68-diol ,

WEW 15 [k A, ESI-MS: m/z 415 [M +
H]* 47k CH,0;'H NMR (600 MHz,CDCI, )
5:5.35(1H,brd,J = 5.2 Hz,H-6),3.53(1H, m,H-
3),1.01(3H,s,H-19),0.92(3H,d,J = 6.4 Hz, H-
21),0.86(3H,d,J = 7.6 Hz,H-29),0.84(3H,d,J
= 6.8 Hz,H-26),0.82(3H,d,J = 6.8 Hz,H27),
0.68(3H,s,H-18) ;" C NMR (150 MHz, CDCL,) §:
37.2(C-1),31.9(C2),71.1(C3),2.3(C4),
140.9(C-5),121.4(C-6) ,32.1(C-7),31.9(C-8),
50.2(C-9),36.5(C-10),21.1(C-11),39.4(C-12),
42.2(C-13),56.4 (C-14),24.5(C-15),25.9 ( C-
16),55.9(C-17),11.9(C-18),19.4(C-19),36.5
(C20),18.8(C-21),33.9(C22),26.4(C=23),
46.0(C-24),29.1(C-25),19.3(C-26),19.4 (C-
27),23.2(C28),12.1(C29). Vb ¥ ¥#5
R IR — B B LA 15 ) B S B

W& 16 AR IK; ESI-MS: m/z 443 [M +
H]", %+ F+3xX 2k Cy Hy, 0,;'H NMR (600 MHz,
CDCl,) 6:5.60 (1H,d,J = 1.2 Hz, H23),5.60
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(1H,d,J = 1.2 Hz,H-24) ,3.29(1H,m,H-3) ,1. 34
(3H,m,H-27),1.33(3H,m,H-26),0.97(1H,s, H-
18),0.97(3H,s, H-29),0.88 (3H, m, H28) ,0. 87
(1H,m,H-21),0.81(3H,m,H-30),0.55(1H,d, J
=4.2 Hz,H-19),0.33(1H,d,J =4.2 Hz,H-18);
“C NMR (150 MHz, CDCI,)8:32.0(C-1),30.4(C-
2),78.9(C-3),40.5(C4) ,47.1(C-5),21.1(C-6) ,
28.1(C-7),48.0(C-8),19.3(C9),26.0(C-10),
26.1(C-11),35.6(C-12),45.3(C-13),48.9 (C-
14),32.8(C-15),26.5(C-16),52.0(C-17),18. 1
(C-18),30.4(C-19),36.4(C20),18.3(C-21),
39.0(C-22),139.4(C-23),125.6(C-24),70.8 (C-
25),30.0(C26),29.9(C-27),19.3(C-28),14.0
(€29),25.5(C-30) . L b &5 scmk™ i id —
B, e B ) 16 R cycloart-23-ene-383,25diol ,
WaEW 17 [ AR ESI-MS: m/z 171 [M +
H]*, 4+ H C, Hy 0,;'H NMR (600 MHz,
CDCL,)6:5.57 (1H, m, H2) ,4.04 (1H, m, H6) ,
2.13~2.10(1H,m,H-3a),2.03(1H,d,J = 13.8,
2.4 Hz,H-3b) ,1.73(3H,s,H-7),1.71 ~1.63(2H,
m,H-5),1.44 ~1.25(1H, m,H4),1.21(3H, s, H-
9),1.18(3H,s,H-10) ;" C NMR (150 MHz, CDCI,)

OH 14

1

BJ P

RY 7 Tn
1s° OH '

5' H, HH, H 5

3
5 I
10 ’ HO1 >3
Ry 3 0 7 HNCH =

1 ? N e
3 'co
MO 7Y 9707 S0 G NH I
R, a7 0 Al s
2 - 0 ,
1 5 3

7 Ri=OMe R,=OH s 3

8 R=OH R;=OMe 9

15
1 OH
0]
BV
H 11
H -
14 OH 13

5:134.4(C-1),125.3(C2),27.7(C-3),38.8(C-
4),32.6(C-5),68.6(C-6),20.8(C-7),72.2(C-8),
27.1(C9),26.3(C-10) . Lh_b%ed 45 3k s
— 3, SR A Y 1T K G IREE

W& 18 okt i, ESI-MS: m/z 169 [M +
H]", 2 F Xk CH0,;'H NMR ( 600 MHz,
CD,0D)6:7.55(1H, m, H-2) ,7.55(1H, m, H-6) ,
6.84(1H, m,H-5),3.89 (3H,s,3-OMe) ;" C NMR
(150 MHz, CD,0D ) §:123.1(C-1),113.8(C-2),
152.7(C-3),148.7(C4),115.8(C-5),125.3 (C-
6),170.0(C =0),56.4(3-OMe) , D I ¥4 53¢
R R — B S E LS 18 N

WEW 19 A4 ESI-MS: m/z 149 [M +
H]*,4FXk C,H0,;'"H NMR (600 MHz, CDCI,)
5:7.81(1H,d,J = 15.6 Hz,H-7),7.57(2H,dd,J
=6.0,1.8 Hz,H2,H-6),7.42(3H,dd,J = 5.4,
2.4 Hz,H-3 ,H4 ,H-5),6.47(1H,d,J = 16.0 Hz,
H-8) ;" C NMR (150 MHz, CDCl,)8:134.0(C-1),
128.3(C2,C6),129.0(C-3,C-5),130.8(C4),
147.1(C-7),117.3(C-8),172.5(C9) . Dk I ¥4
50k R — B B E A 19 N PIEERR

AW 1 ~19 bS5/ IE 1 s,

12 17
16 2 HO.
1z ‘ COOH : 17 2
[ J04 | ()
HO—" H ¢ HO" 77 0" g =
18 = 1 g

17 18 19

Bl {Lawl~ 19 MLEENR

Fig. 1 Chemical structures of compounds 1-19

2.2 YpaEiEH

1, 55 B I8 A2 B (taxol ) MTLL, 5251 R, L5

a1 ~19 PEATHMEEEENAEE R I Wy 17 X =T e 240 i 24 2 I A ] e 2 4 25 0%
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P, ek AT 98 20 M AS49 4 R M B, 1C,,
B8 5. 74 wmol/L, XF A FL 96 40 il MCF-7 30 i
HH A 20 L BE 0 1 L 1C (R 8. 23 pumol/L, Jf H X A
HIF R 20 e DU-145 b 3% B o 45 20 i 27 36 1

ICs,fE M 8. 72 wmol/L;Ab-& 4 13 F1 16 X A Jili &5 40
il AS49 3¢ 3 H o 45 20 5 3% 1, 43 0 A
11. 67 pmol/L I 16. 25 p,mol/L;,ﬂ\:”Eﬂ:/a\%Xj‘ 3 fif
I 02 O L

£ UEW1~19 BEMNIESEENRER (v 25,n=3 )

Table 1  Cytotoxic activity in vitro of compounds 1-19 (x+s,n=3)
wam 1Cqp ( pmol/LL)

Compound A549 MCF-7 DU-145
1~12 >20 >20 >20

13 11. 67 £0. 26 >20 >20

14 15 >20 >20 >20

16 16.25 +2.49 >20 >20

17 5.74 £0. 60 8.23 +0.93 8.72 £0. 67
18 .19 >20 >20 >20
LEHZHE Taxol 0.85+0.19 0.68 £0.23 0.74 £0. 31

3 g

AR EEMIE T ZHE 4 S 2 A E o B
SAVEF , I FH > i A WOHE (i A SR HEE S Sephadex
LH-20 S50 %5y B F B, N ZH 4 58 >4 LR L TR
Py AR E] 19 MEAY) TR i
T ORR SRR EY . BrikaY 312 ~
18 S), HAR b B ¥ i IR 2 8 4 SE 22 A ) vh 4y
BRE

A BE TE PR B LA 17 X AN FLRR I 40
itk MCF-7 | A i3 B 96 40 i, DU-145 F1 A Jili 96 20
Jito A549 ¥4 R H R [ FE B 41 7 06 1, P ok A
il 0L AS49 & B H 5 i 1 41 o 305 4, 1C, 1By
5.74 wmol/L,Ab& ¥y 13 F1 16 X A i 41 il A549
FILH Th ARG P 1C {50 7 R 11. 67 pumol/
L 116. 25 wmol/L, AR SCTERT IR £ Xof 2278 4 52 >
FIALS RS HEAT T 0 HIV-1 20 35 15 PRGOS T, 5
PRAERIE R E Y 1 ~19 B Rai e, 456
SCHRHRAE 2278 4 5 24 k2 iy 2 BB A B R Fidt
JETE T, S5 AT EE X T 43 B Ak B W it — 2P R T i
GBI TGV (R T 2k o

ZEA R T A 22 4 SR 24 v Ak 2E oy ik
FHL TG 51 AR 9 40 L PC3 Al LNcap | A il 98 41 i
A549 )\ PE S R A0 A K562 AT L1 H 40 il
FLILP 40 HELS #7598 & 30, HoB kA &4 5 3o
JI6 5 T B i 0 o 9 A S, PRI, RS A
PR 75 T BT AR K A A 5 H s, H B 2 B

BT ST 32 AR R A B AL 5 1 O AR S5 P B 32 , T
PRI ZGROTAN A LI S AR RO R ISR AT
BE— SRR PRSP RN 280, R E T
ZREG SEZAUYIHI BT N2, TR] IR oA 7C e g 136 1
B e e AL G WA R B BB 2 BT K, LA
IR B IR A T R A B T — B 9 S H K
£/
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