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Abstract
activity of the compound was determined. [ Method ] The silica gel column chromatography, ODS column chromatography, preparative and
semi-preparative HPLC method and recrystallization were used to separate and purify the extraction part of Alpinia officinarum n-butanol. Refer
to the literature for structural identification. The MTT method was used to test the cytotoxic activity of the compound on liver cancer cells, gas-

[ Objective ] The chemical components of the n-butanol part of Alpinia officinarum were separated and purified, and the cytotoxic

tric cancer cells (3 strains) and breast cancer cells. [ Result] 9 compounds were isolated from the n-butanol part of Alpinia officinarum, which
were identified as: ethyl-8-D-glucopyranoside (1), 2,6-dimethoxy-4-hydroxyphenol-1-O-glucopyranoside(2) , 3,5-dimethoxy-4-hydroxy-ben-
zoic acid-7-0-8-D-glucopyranoside(3) , uridine (4), Staphylionoside D(5) ; 3-methoxy-4-methylbenzaldehyde (6), 4-(4’-hydroxy-3'-me-
thoxyphenyl ) -phenyl-2-butanone (7), protocatechuic aldehyde(8) , protocatechuic acid (9). [ Conclusion] Compounds 1 to 4 and 6 are iso-
lated for the first time from Alpinia, and compounds 5, 7, 8, 9 were isolated for the first time in this plant. MTT results showed that com-

pounds 1, 2, 3 and 6 had weak cytotoxic activity.
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SR IT R 25 KA 2 FIR I 8T % R H B 4 e 22
B (Zingiberaceae ) 111 22 J& (Alpinia ) #5 %) 5 K 22 (Alpinia offi-
ciniarum Hance) I TR AR ZE 5 AE )R A O A7 T R e T
P 24 7 rh 2 M bt 22 (HZY2013012237)
1.2 &
L2.1 $2HUreg . B0 B2 TR ZE 2.8 kg, ] 95% &
i [ G AR B, 44 BUUAR o H VA A 1 L B SR U 120 g, 4R IR
Wy ZE R A3 B IAE T RS AR, Ul F ok i 45 1E T B (o B
(26 g) o

IE T EEERATIR T 26 g, il RENCHE (34389, S H -
FV SRS B R G, Joc S T B EA TR DL . 80 TLC A A5 4H
[ 533453 7 AN 55 2053 2 e A RE R A ] =5
Fbe— P B R o B FE VNG, 1593 5 N2 43 Fr. 2. 1~Fr. 2.5,
Fr.2. 1 2840 ODS #1438, DL EE /K U, #2285 FH 2 1 4
HPLC 4lifk, Lk 25% W EE eI, 74 B4k & 4 2 Fidk &9 3.
Fr. 2.2 F & 50 HPLC 4lifk, DL 25% WP R it , 745 204k &
Y 8 k&9 9.

53 3 LI AHRER (R A G ot — FH R R G B ok
Bt 453 3 N4H ) Fr. 3. 1~Fr. 3.3, #F—3F Fr. 3. 2 £¢ Sepha-
dex LH-20 #1353 25, DL =S W e - W B (1:1) R, F
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Fig.1 Structure of compounds 1-9

2.1.1 kB 1. TERR, /5 9. 3 mg, Shii T HIEE;
HL M55 H 35 i 3% ESI-MS:m/z 209. 09[ M+H " ; 2+ F K
C,H,,0,;'H-NMR ( CD,0D, 400 MHz) , 3, :4.25(1H,d, J=
7.8 Hz,H-1),3.85(1H,dd,/=3.0,12.0 Hz,H-6a) , 3. 62
(1H,dd,/=4.8,12.0 Hz,H-6b),3.35(1H,m,H-5),3. 33
(1H,m,H-3),3.28(1H,m,H-4),3. 18(1H,m,H-2),3.95
(2H,m,H-1"),1.24(3H,t,/=7.4 Hz, H-2');"C-NMR
(CD,0D, 100 MHz) §,.:104.2(C~-1),78.3(C-5),78.0(C—
3),75.2(C-2),71.8(C-4) ,66.3(C-1"),62.9(C-6),15.6
(C-2") o DA 2l 530k [ 13 ] #iRiE 1 ethyl-B-D-glucopyr-
anoside —Z(, i 1%L &) A ethyl-B—-D—glucopyranoside ,
2.1.2 fhEY 2, AR, 55155 10.0 mg, 5 iF TH
JiE ESI-MS: m/z 333. 11 [ M+H]"; 4+ F % C,H,0,;' H-
NMR(CD,0D,400 MHz) ,3,,:6. 17(2H,s,H-3,H-5) ,4. 68
(1H,d,J=7.6 Hz,H-1"),3.48-3.85(6H,m,H-2'~H-6') ,
3.82(6H,s,H-2-0CH, ) ; *C~NMR ( CD,0D, 100 MHz) , 3, :

156.1(C-4),152.9(C-2,C-6) ,129.6(C-1) ,106.4(C-1") ,
94.8(C-3,C-5),78.4(C-5"),78.1(C-3"),75.3(C-2"),
71.5(C-4") ,62.8(C-6'),57.0(C-2-0CH,,C-6-0CH, ),
VI B 5 S0k 14 ] R IE Y 2, 6-dimethoxy—4~ hydroxyphe-
nol—1-O—glucopyranoside —Z, ¥t €% LG ¥ H 2,6—dime-
thoxy—4~ hydroxyphenol—1-0-glucopyranoside,,

2.1.3 {bAEW 3. ROERES S, 5258 9.5 mg, HET
F i, ESI-MS:m/z 361. 11 M+H " ;4> F= K C,sH,,0,,; ' H-
NMR(CD,0D,400 MHz) ,$,,:7. 40(2H,s,H-2,H-6),5. 70
(1H,d,J=7.72 Hz,H-1"),3.90(6H,s,H-3-0CH , H-5-
OCH,),3.88(1H,dd,J=3.2,12. 0Hz,H-6a’) ,3. 67(1H, dd,
J=4.8,12.0 Hz,H-6b'),3. 44-3.85(4H, m,H-2" ~ H-
5') ;" C-NMR ( CD,0D, 100 MHz),3.:166.9(C=0),149. 1
(C-3,C-5),142.8(C-4),120.9(C-1),108.9(C-2,C-6),
57.1(C-3-0CH,,C-5-0CH,),96.4(C-1'),79.0(C-5"),
78.3(C-3"),74.2(C-2"),71.3(C-4") ,62.5(C-6"), D) I
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B 5 SCEk [ 15] )35 Y 3, 5 - dimethoxy — 4 — hydroxy — benzoic
acid—7-0—B-D—glucopyranoside — £, S € 1%L & ¥ N 3,
5—dimethoxy—4—hydroxy—benzoic acid—7-0—-B-D-glucopyrano-
side,

2.1.4 LB 4, OEHREE S, 135 8.7 mg, BT
B il 7K ; ESI— MS: m/z 276. 10[ M+ H]"; 4 F & K
C,H,,N,0, ;' H-NMR( CD,0D,400 MHz) ,3,,:8. 00( 1H,d, ] =
8.0 Hz,H-6),5.90(1H,d,J=4.6 Hz,H-1') ,5.70( 1H,d,J =
8.0 Hz,H-5),4.19(1H,m,H-3") ,4. 17(1H,m,H-2") ,4. 02
(1H,m,H-4"),3. 88 (2H, m, H-5");”C-NMR ( CD,0D,
100 MHz) ,8,:166. 3 (C-4),152.6(C-2),142.9(C-6),
102.8(C~5),90.9(C~-1"),86.5(C-4"),75.8(C-3"),71. 4
(C-2'),62.9(C~5") . L L-%di 53k [ 16 ] HiiE Y Uridine
— B, B E AL AN Uridine,,

2.1L.5 kB S, HEBAK, /SEMSH 10.9 mg, 5 iE T H
B ESI-MS: m/z 387. 19[ M+H 1" ; /> F 2l €, Hy 0,3 H-
NMR(CD,0D,400 MHz) ,8,,:5. 83( 1H,s,H-8) ,4.45(1H,d,
J=7.8 Hz,H-1') ,4.35(1H,d,J=13.0 Hz,H-3) ,3. 88( 1H,
dd,J=3.2,12.0 Hz,H-6a’) ,3.67(1H,dd,J=4.8,12.0 Hz,H-
6b'),3.16(1H,m,H-2") ,2.38(1H,m,H-4) ,2. 19(3H,s,H-
10),2.10(1H,m,H-2) ,1.47(1H,m,H-2) ,1.46(1H, m,H-
4),1.39(3H,s,H-13),1.38(3H,s,H-11),1. 16(3H,s,H-
12) ;"C-NMR (CD,0D, 100 MHz) ,3.:211. 6(C-9),201. 0
(C=7),120.2(C=6),102.9(C-1"),101.3(C-8),78. 4(C-
5'),78.1(C-3"),75.3(C-2),72.7(C-3) ,72.5(C-5) ,71.5
(C-4"),62.8(C-6"),48.2(C-4),46.8(C-2),37.2(C-1),
32.4(C-12),31.0(C-13),29.6(C-11) ,26.7(C-10) . DI I
Wt 5 SCHRL 17 ] 43 9 Staphylionoside D — B, B0 12 %4k
4% Staphylionoside D,

2.1.6 LB 6, FTEEHRES &, 155 8.6 mg, BT
FIEAIK , ESI-MS:m/z 151. 07 M+H] " ; 43 F 8 C,H,,0,;
"H-NMR (DMSO-d, ,400 MHz) ,3,,:9.77( 1H,s,H-1-CHO) ,
7.51(1H,dd,J=1.9,8.2 Hz,H-6),7.43(1H,d,/=1. 8 Hz,
H-2),6.83(1H,d,J=8.2 Hz,H-5),3. 82(3H,s,H-3-
OCH,),2. 49 (3H,s, H-4-CH,);”C~-NMR ( DMSO - d,,
100 MHz) ,3,:196. 0(C=0),151. 6(C-3),147.5(C—-1),
128.8(C-5),123.3(C-4),114.9(C-6),111.2(C-2),55.6
(C-3-0CH,) ,26. 1(C-4-CH,) . D\ %4 5 SCiik[ 18 ] i i
F) 3—methoxy—4-methyl-benzaldehyde — 3, ¥ #i € 1iZ b &4

A 3—methoxy—4—methyl—benzaldehyde

2.1.7 WEWT, BEKR,ERR 9.3 mg, BT HIEE;
ESI-MS:m/z 195.09[ M+H]"; /3 ¥k C, H,,0,;' H-NMR
(DMSO-d, ,400 MHz) ,$,:6. 75(1H,d,J=1.9 Hz,H-2"),
6.64(1H,d,J=8.0 Hz,H-6") ,6.55(1H,dd,J=2.0,8.0 Hz,
H-5"),3.80(3H,s,H-3'-0CH,),2. 70(4H,m,H-3,H-4),
2.08(3H,s,H-1) ;"C-NMR(DMSO-d,, 100 MHz) ,3,:207. 8
(C-2),147.3(C-3"),144.5(C-4"),131.8(C-1"),120. 2
(C-6"),115.2(C-5"),112.5(C-2"),55.6(C-3"-0CH,)
44.5(C-3),29.7(C-4),28.7(C-1), DI EH55 SCHR[19]
HiE Y 4-(4'-hydroxy—3’—methoxypheyl ) —phenyl—-2-butanone
— 2, B E %A B N 4- (4 -hydroxy -3’ —methoxypheyl ) -
phenyl-2-butanone ,

2.1.8 L&Y 8, BEKK,FEEH 8.2 mg, B T HIEE;
ESI-MS:m/z 139. 03[ M+H]"; 4% F =k C,H,0,;' H-NMR
(DMSO-d,,400 MHz) ,$,:9. 71 (1H,s,H-1-CHO),7. 26
(1H,dd,J=2.0,8.0 Hz,H-6),7.24(1H,d,J=2.0 Hz,H-
2),6.91(1H,d,J=8.0 Hz, H-5);"C-NMR ( DMSO - d,,
100 MHz) ,8.:190. 7(C=0),151. 8(C-4),145.3(C-3),
128.5(C-1),124.0(C-6),115.2(C-5),114.1(C-2), LI I
Beds 5 SCaik [ 20 ] i35 19 5 LASTEE (protocatechuic aldehyde ) —
o 12 A0S W R R LZSEE (protocatechuic aldehyde)
2.1.9 LG9, FIEBAR, B 13,1 mg, 57 TH
fiE; ESI-MS: m/z 155. 03[ M+H]"; 2> Tk C,H0,;'H-
NMR (DMSO-d, ,400 MHz) ,§,,:9. 63(1H,s,H-3-0H) ,9. 25
(1H,s,H-4-0OH),7.37(1H,dd,/=2.0,8.0 Hz,H-6) ,7. 31
(1H,d,J=2.0 Hz,H-2) ,6.81(1H,d,/=8.0 Hz,H-5) ;"C~
NMR ( DMSO-d,, 100 MHz) , 8, :167. 0(—COOH) ,149. 7( C~-
4),144.6(C-3),121.7(C-1),121.5(C-6),116. 3(C-5) ,
114.9(C-2) o LA F2cds 5 SChR[ 21 ] 4l 1y 5L LS AR ( proto-
catechuic acid ) —Z(, B & 1Z AL & Y J 5 LZS B2 ( protocate-
chuic acid)

2.2 {ERAEEME KR L OTLIE L AE Y 3 0T 40 i
HepG-2 A 055 1 40 i 2 5 M, Ak & 9 2 X 18 9 4i i
BGC-823 A7 s YA aE s P, AL &4 1 FAb &9 3 X
i SGC-7901 HLAT fole 55 ) 4 M 2 4, AL 59 6 X B e 240
s MGC—803 HA Tl ) 4 RE40 i 11 T, fb 5 2 Al iy
W3 X FLIE AN MCF-7 B RES BAmi s e

R1 AW 1~9 WABEEY IC,

Table 1 IC,, values for cytotoxic activity of compounds 1-9

mol/L

Ew JiT48 HepG—2 H SGC-7901  BGC-823 B MGC-803 LI MCF-7
Compounds Liver cancer HepG-2 Stomach SGC-7901 Stomach BGC-823 Stomach MGC-803 Breast cancer MCF-7
4% 1 Compound 1 — 27.90+1.29 — — —

144 2 Compound 2 — — 22.82+1.03 — 22.05+1.08
&%) 3 Compound 3 37.48+1.78 21.45+1.02 — — 25.14+1. 16
&%) 6 Compound 6 — — — 36.56+2. 84 39.86+1.95
BH{H24 Positive drug 8.3+0. 38 5.40+0. 25 5.78+0.25 12.32+0. 56 8.44+0. 42

T —" AR B AN 1 T

Note: “~" indicates no activity
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