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diynamide-N-(2-methylpropyl) (7) .(E, E)-2,4-decadienoic acid p-hydroxyphenethylamide (8) |sinapyl alcohol diisovaler-
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Study on the chemical constituents from Achillea alpine
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Abstract : To study the chemical constituents from the whole plant of Achillea alpine 1... Various column chromatography, such
as macroporous resin, ODS, Sephadex LH-20 and preparative HPLC were adopted to isolate and purify the compounds,and the
structures of compounds 1-16 were identified by NMR,MS and other spectroscopic techniques. Sixteen compounds have been
isolated from the 95% ethanol extract of A. alpine ,and they were identified as (2E, 4E)-N-(2-methylbutyl) deca-2,4-dien-
amide (1) ,pellitorine (2),(E,E,Z)-2,4,8-decatrienoicacid isobutylamide-8 ,9-dehydropellitorine (3) , N-2'-methylbutyl-
(E,E)-2,4-decadienam (4) ,methyl-(E, E)-2,4,9-oxooctadeca-10,12-dienocate (5),(S)-14-(E, E)-10,12-methyl 14-
hydroxy-9-oxo-octadeca-10,12-dienoate (6) ,(E,E)-2,4-undecadiene-8 ,10-diynamide-N-( 2-methylpropyl) (7),(E, E)-
2 ,4-decadienoic acid p-hydroxyphenethylamide (8) ,sinapyl alcohol diisovalerate (9), (S)-13-hydroxyoctadeca-( Z,E)-9,
11-dienoic acid (10) ,(E,E)-2,4-decadienamide acid p-methoxyphenethylamide (11) ,erythro-N-isobutyl-4,5-dihydroxy-2-
(E)-decenamide (12) ,3-O-feruloylquinic acid (13), cinnamic acid (14) , chlorogenic acid (15) ,3-0-caffeoyl-5-O-feru-
loylquinic acid (16). Compound 1 was a new amide. Compounds 4-6 ,9,10,12,13,16 were isolated from the Achillea genus
for the first time. Compounds 8 and 11 were isolated from this plant for the first time. Cytotoxic effects of compounds 1-11 were

screened on four different gastric cancer cell lines,and the results showed that compounds 2,5 and 9 had weak activities on
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MGC-803 cell line at 50 uM with the inhibitory rates at 38. 7% ,34. 7% ,31. 5% ,respectively.

Key words: Achillea alpine;chemical constituent;amide
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Fig. 1 The chemical structures of compounds 1-16
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182.154 1 [M + H] * (Caled for C, H, NO,182. 154
5), 454" C NMR 3§ & 47, 3 o750k € Hy,
NO, NI R 3, HEAMEICH UV (MeOH) A,
262 nm(3.49) . IR 4% B R IZ A Y & A -NH,
Wi (3 397 em™ ) DA S BEREHRFE (1 634 em™ ) B4
PRohMsns , AR YEE o 2 i fb A gy, H g5
S T I R e 45 M H NMR
EHEFT LI A 1 1 SH SRS 6,0.89(3H,t) ;

2 M E[ES 8,:6.25(1H,d,J =15.0 Hz),7.22
(1H,dd,J=15.0,10.5 Hz,H-3) f15,6. 17 (1H,dd,
J=15.0,10.5 Hz) ,6.06 (1H, m) (£ 1), HR 4z HAH
B RO B A DR S Sk AT L T A A S
Be Ry A0 C NMR B SR S 11 A
5, 856 HSQC 1B E A B JE 4 S H LB N
JE 8. 118.7 .143.0.129. 0 ,142.7) ,5 /NI 3L ( S,
22.631.524.8.28.7.33.1),1 PHI(S, 14.2),1
MR EE (8. 165.9) 55 (K 1) . B WL
At —25 i HMBC 3% € 8 &2 . 78 HMBC 3% (& 2)
i, iR H2(68,6.25,1H,d,J=15.0 Hz) 5 C-1(8,
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165.9),C-3 (5. 143.0),C4 (5, 129.0) #%, H-3
(8,7.22) F1 C-5(8, 142.7) .C4(5.129.0) .C-2( 5,
118.7) .C-1(6.165.9) ,H4(8,6.17) Fl C-3 .C2 A
%, H-5(8,,6.06) F1 C4, C-3 FH 5158 BH WA~ XL AH
i FL5 IR HA6 (8, 2.14) 5 C5,C6(5,
33.1) ,H-7(8, 1.44) 5 C-5, L &% H-5(8, 6.06) 15
C-6,C-7(5. 28.7) f#7E HMBC MG, il 6 5 7 i

X, H9(8, 1.31) 5 F 558 C-8(5,. 24. 8) Fil C-10,
H-8(8,1.67)5 C-7 fil C-8 &1 HMBC X%,
Wi C-6 2 C-11 2y 6 MR HIE i 1 B 5%
AR VL B4R A EF a1 28— 6 My
*Hﬁb%-’fi% A T XS AH A B 1l P e 28 A~ i o

ZERINE 2 FiR . ZAE WA 4 R (2K 4E ) -N-(2-
methylbutyl)deca—Z 4-dienamide, L& 1 114

& 5 MLAHZE AT BEME 50 H-11(6,, 0.89) AL HI AL 254 %5 5 B st 46 18T 3% T A T B I 4 9% T 2%
{555 W e C-10(6.22.6) Fl C9 (5. 31.5)4H (www. trew. ac. cn)
1 &% 1" HNMR F"”C NMR %48 (500 %1 125 MHz,CDCL, )
Table I 'H NMR and " C NMR spectroscopic data for compound 1 (500 and 125 MHz,CDCI, )
Position S ¢
1 165.9
2 6.25(1H,d,J =15.0 Hz) 118.7
3 7.22(1H,dd,J =15.0,10.5 Hz) 143.0
4 6.17(1H,dd,J =15.0,10.5Hz) 129.0
5 6.06(1H,m) 142.7
6 2.14(2H,dd,J =14.0,7.0 Hz) 33.1
7 1.44(2H,m) 28.7
8 1.67(2H,m) 24.8
9 1.31(2H,m) 31.5
10 1.34(2H,m) 22.6
11 0.89(3H,s) 14.2
0 Py

RO O B0
[ < A ./\4 5 NH,

B2 HEW1HMEHREXE IMBCHHXES
Fig. 2 The structure and key HMBC correlations of compound 1

EaEWw2 HEOHEKHE); ESI-MS: m/z
224.20[ M + H]*;'"H NMR (500 MHz, CDCl,) §:
5.75(1H,J=15.0 Hz,H-2),7.18(1H,dd,J =15.0,
10.0 Hz,H-3),6.12(1H,dd, J =15.0,10.0 Hz, H-
4),6.07(1H,dt,J =14.0,7.5 Hz,H-5),2. 14(2H,
dd,J =14.0,7.0 Hz,H-6),1.41(2H,dd,J = 14.0,
7.0 Hz,H-7),1.30(4H,m,H-8 ,H9) ,0. 86 (3H,t,J
=6.5 Hz,H-10),3.16 (2H,t,J =6.5 Hz, H-1"),
1.79(1H,tt,J =13.5,6.5 Hz,H2') ,0.92 (6H,t,J
=6.5 Hz,H3',H4'),5.52 (1H, br s,-NH) ;" C
NMR ( 125 MHz, CDCl, ) §:166.4 ( C-1),121.6 ( C-
2),143.5(C-3),128.6(C4),141.7(C-5) ,32.8(C-
6),31.5(C-7),28.3(C-8),22.2(C9),14.0(C-
10),47.0(C-1"),28.7(C-2"),20.1(C-3"),20. 1(C-
4") o DL RS Semk S il — 3, e e e s 2

teaw 3 [EmE(HE); EI-MS: m/z
221.18[ M]*;'H NMR (500 MHz, CDCL, ) 8:5.75
(1H,d,J =15.0 Hz,H-2),7.19(1H,dd, J =15.0,
10.5 Hz,H-3),6.15(1H,dd, J = 15.0,10.5 Hz, H-
4),6.08(1H, m,H-5),2.28 ~2.10(4H, m,H-6, H-
7),5.36(1H,dd,J =16.0,7.0 Hz,H-8),5.50 (1H,
m,H9),1.60(3H,d,J =6.0 Hz,H-10),3. 17(2H,
t,/]=6.5 Hz,H-1'),1.79(1H,1t,J =13.5,6.5 Hz,
H-2'),0.92( 6H,t,] =6.5 Hz, H-3',H4'),5.52
(1H,brs,-NH) ;”C NMR (125 MHz,CDCL,)§:166. 4
(C-1),122.1(C2),141.3(C3),128.6 (C4),
142.4(C-5),32.9(C6),26.3(C-7),129.3(C-8),
124.8(C9),12.9(C-10),47.0 (C-1"),28.37 (C-
2'),20.2(C-3"),20.2(C4") . L F g5k
i — B e G 3 H(EE,Z) 2,4 ,8-deca-
trienoicacid isobutylamide-8 ,9-dehydropellitorine ,

waw 4 JoE AR (P EE); EI-MS: m/z
237.20[ M]*;'H NMR (500 MHz, CDCI,) §: 5. 74
(1H,d,J =15.0 Hz,H-2),7.19(1H,dd, J = 14.5,
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10.0 Hz,H-3),6.10(1H,dd,J =15.5,10.0 Hz, H-
4),6.06(1H,dd,J =15.0,7.5 Hz,H-5),2.29(2H,
m,H-6),1.40 (2H, m,H-7),1.29 (4H, m, H-8, H-
9),0.89(3H,t,/=10.0 Hz,H-10),3.15(1H, m, H-
1'),3.26 (1H, m, H-1") ,1.59 (1H, m, H2"),0. 92
(3H,d,J=6.5 Hz,H-3"),1.15(2H, m,H4") ,0.91
(3H,dd,J =7.5,6.5 Hz,H-5"),5.43 (1H, br s,-
NH) ;" C NMR (125 MHz, CDCl;) §:166.6 (C-1),
121.8(C-2),141.5(C-3),128.3(C4),143.4(C-
5),33.1(C-6),28.6(C-7),31.5(C-8),22.6(C9),
14.2(C-10) ,45.3(C-1"),35.2(C2"),27.1(C-3"),
11.4(C4"),17.3(C-5") o DA Sl 5 3ck e 4ol
— 3 R EE Y 4 fy N-2'-methylbutyl-(E,E)2,
4-decadienam

kaw s AR (P EE); EI-MS: m/z
308.23[ M ] *;'H NMR (500 MHz, CDCL, ) §:2.28
(2H,t,J =7.5 Hz,H2),1.59(2H, m,H-3),1.28
(6H, m,H4,H-5,H6),1.59 (2H, m, H-7),2.50
(2H,t,J=7.5 Hz,H-8),6.05(1H,d,J =15.5 Hz,
H-10),7.10 (1H, m, H-11),6.17 (1H, m, H-12),
6.14(1H,m,H-13) ,2.14(2H,dd,J =12.5,7.5 Hz,
H-14),1.34 (2H, m, H-15),1.28 (4H, m, H-16, H-
17),0.87(3H,t,J =7.0 Hz, H-18),3.64 (3H,s,-
OCH,) ;"”C NMR(125 MHz,CD,0D)§:174.4(C-1),
34.2(C2),25.0(C-3),29.1(C4),29.2(C-5),
29.2(C-6),24.3(C-7),40.7(C-8),201.3(C-9),
128.1(C-10),143.0(C-11),129.1(C-12),145.6
(C-13),33.2(C-14),28.7(C-15),31.6 (C-16),
22.6(C-17) ,14.1(C-18),51.6(-OCH,) , VI _I%k#
Scmk T R — B MO ARSI S N methyl (E,
E)10,12-9-0xo0octadeca-10,12-dienoate

wEW 6 R () ; EI-MS: m/z
308.23[M]*;'H NMR (500 MHz, CDCl,) §:2.29
(2H,t,J =7.5 Hz,H-2),1.61 (2H, m,H-3),1.31
(6H, m,H4,H-5,H6),1.61 (2H, m, H-7),2.52
(2H,t,J=7.5 Hz,H-8),6.07(1H,d,J =15.5 Hz,
H-10),7.13(1H,dd,J =15.5,6.5 Hz,H-11),6. 17
(4H,m, H-12,H-13),2.17 (2H,dd, J =12.5,7.0
Hz,H-14),1.46 (2H, m, H-15) ,1.31 (4H,m, H-16,
H-17),0.89(3H,t,/ =7.0 Hz,H-18),3.66(3H,s,-
OCH,) ;”C NMR(125 MHz,CD,0D)§:174.4(C-1),
34.2(C2),25.0(C-3),29.1(C4),29.2(C-5),
29.3(C-6),24.5(C-7),40.6(C-8),201.2(C-9),
128.0(C-10),143.1 (C-11),129.0( C-12), 145. 8

(C-13),33.2(C-14),28.5(C-15),31.5(C-16),
22.6(C-17),14.1(C-18),51.6(-OCH,) , DA E%¥E
3R R — 5, MO A 6 R (S)-14-(E,
E )-10, 12-methyl-14-hydroxy-9-oxo-octadeca-10, 12-
dienoate

wEWT R OMRY (HEE) ; EI-MS: m/z
229.15[M]*;'H NMR (500 MHz, CDCI,) 8:5.80
(1H,d,J =15.0 Hz,H-2),7. 18 (1H,dd,J =15.0,
11.0 Hz,H-3) ,6.20(1H,dd,J =15.0,11. 0 Hz, H-
4),6.07(1H,dt,J =15.0,7.0 Hz,H-5),2.39(4H,
m,H-6,H-7),1.98 (3H,s,H-11),3.15(2H, m, H-
1’),1.80(1H,m,H-2") ,0.93(6H,d,J =7.0 Hz,H-
3',H4"),5.49(1H,br s,-NH) ; °C NMR (125 MHz,
CDCl;)8:166.2 (C-1),123.3(C-2),140.6 (C-3),
129.9(C4),139.2(C-5),31.4(C-6),19.0(C-7),
77.0(C-8),65.6(C9),65.2(C-10),68.4(C-11),
47.1(C-1"),28.8(C-2"),20.3(C-3"),20.3(C4"),
DL B 5 ek R — 5, s etk AT N
(E,E)-2,4-undecadiene-8 , 10-diynnoic acid isobutyl-
amide

wEW 8 M@k () ; EI-MS: m/z
287.19[M]*;'H NMR (500 MHz, CDCI,) §: 5. 69
(1H,d,J =15.0 Hz,H-2),7.19(1H,dd,J =15.0,
9.5 Hz,H-3),6.10(1H,dd,J=15.0,9.5 Hz,H4),
6.06(1H,dt,J=15.0,7.0 Hz,H-5),2. 13(2H, m,
H-6),1.39(2H,m,H-7),1.28 (4H, m,H-8 ,H9),
0.88(3H,t,J/=7.0 Hz,H-10),3.56(2H,q,J=7.0
Hz,H-1"),2.76(2H,t,/=7.0 Hz,H-2") ,7.02(2H,
d,/=8.0 Hz,H4' ,H-8") ,6.80(2H,d,J =8.0 Hz,
H-5",H-7"),5.54 (1H, brs,-NH ) ;"” C NMR ( 125
MHz,CDCI,)§:166.6 (C-1),121.9(C-2),143.7(C-
3),128.1(C4),143.7(C-5),32.9(C-6),28.5(C-
7),31.4(C-8),22.5(C-9),14.0(C-10) ,41.0(C-
1'),34.8(C-2"),130.4(C-3"),129.8(C4"),115.6
(C-5"),154.8(C-6"),115.6(C-7"),129.8(C-8"),
DAk B0 5 Semk Y R — B, s A 8
(E, E)-2,4-decadienoic acid p-hydroxyphenethylam-
ide

wEW 9 AR (P E); EL-MS: m/z
378.20[ M]*;'H NMR (500 MHz, CDCL, ) §: 6. 63
(2H,s,H-3,H-5),6.59(1H,d,J =15.0 Hz,H-7),
6.23(1H,d,J=15.0 Hz,H-8) ,4.75(2H, m,H9) ,
2.48(2H,d,J=7.0 Hz,H-2") ,2.30(1H, m,H-3"),
0.98(6H,d,J=7.0 Hz,H4' ,H-5"),2.24(2H,d,J
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=7.0 Hz,H-2""),2.27(1H,m,H-3"") ,1.07(6H,d,
J=6.5 Hz,H4"" /H-5""),3.82(s,6H,-OCH,) ;" C
NMR (125 MHz, CDCl; ) §:134.7 (C-1),152.4 ( C-
2),103.5(C-3),128.9(C4),103.4(C-5),152. 4
(C-6),134.1(C-7),123.8(C-8),64.8(C-9),170.9
(C-1"),43.2(C-2"),25.9(C-3"),22.5(C4"),22.5
(C-5"),173.1(C-1""),43.6(C2""),26.2(C-3""),
22.6(C4"),22.6(C-5") . Hdii 5 S0k i iE A —
B KB A 9 g sinapyl alcohol diisovalerate

waw 10 AR (HEE) ; EI-MS: m/z
310.25[M]*;'"H NMR (500 MHz, CDCL, ) §: 2. 30
(2H,t,/=7.5 Hz,H-2) ,1.17 ~1.12(10H, m,H-3,
H4 ,H-5,H-6,H-7),2.18(2H,m,H-8),5.45(1H,
dt,/=11.0,7.5 Hz,H9) ,5.97(1H,t,J/ =11.0 Hz,
H-10) ,6.48(1H,dd,J =15.0,11.0 Hz,H-11),5. 66
(1H,dd,J =15.0,7.0 Hz,H-12),4.16 (1H,q,J =
7.0 Hz,H-13),1.17 ~1.12(8H, m, H-14, H-15, H-
16,H-17),0.89(3H,t,J =7.0 Hz,H-18) ,3. 66 (3H,
s,-OCH,) ;" C NMR (125 MHz, CDCl,)§8:174.3 (C-
1),37.3(C-2),25.3(C-3),29.0(C4),29.1(C-5),
29.3(C-6),24.9(C-7),34.1(C-8),125.9(C9),
133.1(C-10),135. 1(C-11),127.7(C-12) ,72.9(C-
13),27.8(C-14),29.3(C-15),31.5(C-16),22.5
(C-17),14.0(C-18),51.44(-OCH, ) ., DI %S
SRR 3 — 3 s e A 10 K (S)-13-
hydroxyoctadeca-( Z,E)-9,11-dienoic acid,

&Y 11 Tk (B EE); EI-MS: m/z
301.20[ M]*;'H NMR (500 MHz, CDCl;) §: 5. 67
(1H,d,J =15.0 Hz,H-2),7.18 (1H,dd, J =15.0,
9.5 Hz,H-3) ,6.11(1H,dd,J=15.0,9.5 Hz,H4)
6.06(1H,dd,J=15.0,6.0 Hz,H-5) ,2. 14(2H,dd,J
=13.5,7.0 Hz,H-6),1.41(2H,dd,J =14.0,7.0
Hz,H-7),1.28 (4H,m,H-8,H-9),0.88(3H,t,J =
7.0 Hz,H-10) ,5.40(1H,br s,-NH) ,3. 56 (2H,dd, J
=13.0,7.0 Hz,H-1"),2.79(2H,t,J =7.0 Hz, H-
2'),7.11(2H,d,J =8.5 Hz,H4’ ,H-8") ,6. 85 (2H,
d,J =8.5 Hz, H5', H-7');” C NMR (125 MHz,
CDCl;)8:166.9 (C-1),121.4(C-2),143.0(C-3),
128.2(C4),144.7(C-5),34.1(C-6),28.6(C-7),
31.5(C-8),22.6(C9),14.2(C-10) ,41.2(C-1"),
33.8(C-2"),130.2(C-3"),130.8(C4"),114.2(C-
5"),151.2(C-6"),114.2(C-7"),130.8 (C-8") , L
R SR R — B S e A 11 R (E,
E ) -2, 4-decadienamide acid p-methoxyphenethylam-

ide,

&Y 12 Ak (B BE) ; EI-MS: m/z
257.20[ M]*;'H NMR (500 MHz, CDCL) §: 6. 13
(1H,d,J =15.0 Hz,H-2),6.88 (1H,dd,J =15.0,
4.5 Hz,H-3),4.36 (1H, m, H4),3.78 (1H, m, H-
5),1.49 (1H, m, H-6),1.50 (1H, m, H-7), 1. 33
(1H,m,H-7),1.32(2H, m, H-8),1.33 (2H, m, H-
9),0.91(3H,m,H-10),3.19(2H,t,J =6.5 Hz, H-
1'),1.83(1H, m,H2"),0.96 (6H,t,J =6.5 Hz, H-
3’ H4'),5.50(1H,br s,NH) ;" C NMR (125 MHz,
CDC1,)8:165.4 (C-1),125.2(C2),141.1(C3),
74.2(C4),74.5(C5),32.1(C6),25.7(C-7),
31.9(C-8),22.7(C9),14.1(C-10) ,47.1(C-1"),
28.3(C-2"),20.3(C-3"),20.3(C4") ., VI FHIS
SCHR Y R GE — B O E A 12 O erythro-N-
isobutyl-4 ,5-dihydroxy-2-( £') -decenamide,

wEW 13 RECAKHAK(HE); EI-MS: m/z
368.11[ M]*;"H NMR (500 MHz, CDCl,) §:2.15
(2H,m,H-2),5.07(1H,dd,J =9.0,5.5 Hz,H-3),
3.65(1H,m,H4) ,3.94(1H,dd,J =5.5,3.0 Hz,H-
5),1.82(1H,dd,J =12.5,9.5 Hz,H-6),1.99(1H,
dd,J=13.5,3.0 Hz,H-6),7.09(1H,d,J =2.0 Hz,
H-2"),7.03(1H,dd, J =8.0,2.0 Hz, H6'),6.83
(1H,d,J=8.0 Hz,H-5") ,7.44(1H,d,J =16.0 Hz,
H-7'),6.16 (1H,d, J = 16.0 Hz, H-8'),3.62 (s,
3H,-0CH,) ;" C NMR (125 MHz,CDCl,)8:75.7(C-
1),37.6(C2),72.4(C-3),72.0(C4) ,69.9(C-5),
38.4(C-6),175.7(C-7),127.5(C-1"),116.8 ( C-
2'),146.8 (C3"), 149.5 (C4"), 115.2 (C-5"),
124.1(C-6") ,145.4(C-7") ,115.2(C-8") ,169. 0 ( C-
9'),56.5(-0CH,) . LA b%di 5 3cik™ 48—k,
WS e G 13 R 3-0-FBREE- 25 TR

wEWm 14 [HOs S (HEE); EI-MS: m/z
180.04[ M]*;'H NMR (500 MHz, CDCI,) §:7.06
(1H,d,J=2.0 Hz,H-2),7.00(1H,dd,J=8.0,2.0
Hz,H-6),6.77(1H,d,J =8.0 Hz,H-5),7.49(1H,
d,J=16.0 Hz,H-7),6.27(1H,d,J =16.0 Hz, H-
8);"” C NMR (125 MHz, CDCl, ) §:129.3 (C-1),
116.4(C2),146.5(C-3),147.9(C4),121.7 (C-
5),123.1(C-6),141.5(C-7),114.6 (C-8),176.2 ( C-
9) . Db Kt 530wk Sl — 3, S E A 14 K

wEWI5 REAKAK(HE); EI-MS: m/z
354.09[ M]*;"H NMR (500 MHz, CDCl,) §:2.00



Vol. 34

BUROLEE AL T 191

(2H,m,H-2),5.08(1H,dd,/=9.0,5.5 Hz,H-3),
3.57(1H,m,H4) ,3.93(1H,m,H-5),1.98 (1H,m,
H-6),1.79(1H,m,H-6) ,7.04(1H,d,J =1. 5 Hz,H-
2'),6.98(1H,dd,J=8.0,1.5 Hz,H-6") ,6.77(1H,
d,J=8.0 Hz,H-5'),7.43(1H,d, J = 16.0 Hz, H-
7'),6.16(1H,d,J =16.0 Hz,H-8") ;" C NMR (125
MHz,CDCL,)8:72.3(C-1),37.7(C-2),71.3(C-3),
71.1(C4),68.9(C-5),38.7(C-6),175.6 (C-7),
121.8(C-1"),114.8(C-2") ,148.8(C-3") ,146.0( C-
4'y,116.2 (C-5"), 126.1 (C-6"), 145.4 (C-7"),
115.2(C-8"),166.3(C-9") . L |- ¥ud 5 3cmk ™ )7
3, A 15 R,

wEWwm 16 REAKAK(HEE); EI-MS: m/z
530.14[ M ] *;'H NMR (500 MHz, CDCl;) §:2.24
(2H,m,H-2) ,4.97(1H,dd, ] =6.5,3.0 Hz,H-3),
4.14(1H,m,H4),5.27(1H,m,H-5) ,2.00(1H,m,
H-6),1.89(1H,m,H-6),7.04(2H,d,J =1. 5 Hz,H-
2’ H2'"),6.99 (2H,dd,J =8.0,1.5 Hz, H6', H-
6''),6.76 (1H,d, J =8.0 Hz, H-5", H-5""),7.51
(1H,d,J =16.0 Hz,H-7'),6.26 (1H,d, J =16.0
Hz,H-8'),7.42(1H,d,J =16.0 Hz, H-7""),6. 13
(1H,d,J =16.0 Hz,H-8'"),3.66 (3H,s,-OCH, ) ;

“C NMR( 125 MHz, CDCL,)8:74.5(C-1),37.9(C-
2),72.3(C-3),71.0(C4),72.0(C-5),36.5(C-6) ,
177.6(C-7) ,127.8 (C-1") ,115.8(C-2") ,146. 7 ( C-
3),149.0 (C4'), 116.4 (C-5"), 123.1 ( C-6"),
147.4(C-7"),115.5(C-8") ,168.3(C9") ,127.6( C-
1'),115.8 (C2""),146.8 (C-3""),149.3(C4""),
116.2(C-5""),123.1(C-6""),145.8(C-7""),115.6
(C-8""),169.2(C9"") ,56. 1(-OCH,) ., VI ¥t
SCHRARE — 3 MO E LA 16 S 3-0-M -
5-0-BrZRMmEZE T o
2.2 {KSMARRETE TGS

XPE R 95% LR 7 BRIk 1 ~ 11
ERE B @40 bk MGC-803 \MKN45 HGC-27 #1
AGS TR VEIRE . 4550 WRTE 50 pM i), i 54
2.5 5 9 X} MGC-803 41 4 = K ¥k N 38.7% .
34.7% 31.5% (PHMEZS S-FRBEE 10 M fi i) 5
R 43.72% ) Gt gos Po< 0.05, 55 A
XTCEA B 2R, RUMEEY 2.5 5 9 X MGC-
803 4H MUtk HA — & MG e, G 1 ~11 78
50 wM IFXF MKN45 HGC-27 F1 AGS 5 48 410 1 K i
7 H IR S AR TSR (LER 2) o

£2 {&W1~11 3t HGC-27 MGC-803 AGS & MKN45 By EEM (v = s,n =3)
Table 2 Cytotoxicity of compounds 1-11 on HGC-27 ,MGC-803 ,AGS and MKN-45 cell lines (; +s,n =3)

DG4 ] R

L& e Preliminary screening inhibition rate( % )
Compound Concentration (uM)
HGC-27 MGC-803 AGS MKN-45
23 (141 Blank group - 1.21 = 0.20 0.91 = 0.13 1.32 = 0.19 1.09 = 0.24
1 50 19.91 + 4.38 -5.31 = 4.38 -48.45 + 6.71 14.00 + 5.34
2 50 3.22 % 1.36 38.72 = 1.72* 12.25 + 5.47 15.45 + 5.95
3 50 7.43 +5.21 -1.75 = 4.32 -43.42 = 6.31 8.12 + 6.21
4 50 22.10 + 5.64 25.62 + 5.20 -5.43 + 4.85 80.5 + 3.38
5 50 14.90 + 4.64 34.72 + 1.34" 5.72 + 4.32 18.63 + 5.64
6 50 12.35 + 5.21 8.14 + 2.45 -29.62 + 5.55 18.50 + 4.21
7 50 9.70 + 4.87 11.80 + 4.32 —24.44 + 5.46 12.54 + 2.56
8 50 24.72 % 5.61 16.65 + 4.38 -21.7 % 6.78 24.45 + 4.78
9 50 17.53 + 4.12 31.52 = 0.61" 2.00 = 3.92 7.53 = 6.54
10 50 -1.02 + 5.31 11.92 + 5.55 -24.2 + 4.62 2.64 = 5.21
11 50 28.72 + 4.65 10.65 + 6.71 -26.1 % 5.97 14.64 + 4.23
S-FHIRBEIE 5-Fluorouracil 10 49.70 + 5.26 43.72 + 4.21* 39.82 =+ 3.58 51.65 + 5.31

T S-FRIRIE E g FHAEXT R 24 o 25 4 FUIMAGE R DMSO (RBE/NT 0. 1% ) o S5 4L, * P < 0.05,

Note : 5-Fluorouracil was positive control. The blank group was only added with solvent DMSO ( concentration less than 0. 1% ). Compared with blank

group, * P < 0.05.
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