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[(FZE] B9 XRe RZMREEROA = AT RV . ik RIVGERA Sephadex LH-20 F (1 1% 55 F-Bt
AT B AL, S/ UV, IR "H-NMR "C-NMR | MS %24y ik rab i % . &R am%e 7 1 Mesy,
4350k 4- [ (E)-3-hydroxyprop-1-enyl] phenyl acetate (1), Jz ZUX}#Fe: f#E £ M5 (2), 5-hydroxy-7-(4"-hydroxy-3"-
methoxyphenyl) -1-phenyl-3-heptanone(3), 7-(4"-hydroxy-3"-methoxy -phenyl) -1-phenylhep-4-en-3-one(4), [1'S] -1'-
ZEATRMZEG(S), ERAHIEHEILRE(6) , MFIHFRE(T), 1-(4-hydroxyphenyl) propan-l-one(8) , i f %
% (9), trans-p-coumaryl diacetate (10), - {fE(11) . Zit: LEGW 1 U HARF BB KA, e
P2 MEUCNZREY T BRI RN R EY, LaY 3 M4 02 B MR oo B 15 2 B BUOR BEbe 64k
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[E8iR] KEREZE; 4- [ (E)-3-hydroxyprop-1-enyl] phenyl acetate; Jz ZUxF¥E2 5 iz 5 Z RS ; AUCEBEbE

K RZ N2 PHLZ AP R R R 22 Alpinia ga-
langa Willd. WML, NAHAKRZE, HET (0
i), RmRZER (PREZM) (2005 i) Wk
Y, RELANFRRALGTE, W, P, REALIE.
BE . 1k, T BB, My, HRZER
BE2G . R R AR IR E R IR, AR N
SN HRE M b EE SO 1 - S A B £ PR R Y
Whsihede, BAPUE" . aeEn . ER Tk
ARG PIEE Y A e, BT
SCHRARGE H XAk 2% Lo RO AT 98 22 8 vh TR Tl AR AL,
AR FEN R R 22 SR IR ) 5 T M AL
M F T BT 3 4 . PR R 11 MEB Y,
sk 4- [ (E)-3-hydroxyprop-1-enyl | phenyl acetate
(1), Jeanh ¥ Bt Bz 1 £ BR TG ( trans-p-hydroxylcin-
namaldehyde acetate,2), 5-hydroxy-7-(4"-hydroxy-3"-
methoxyphenyl ) -1-phenyl-3-heptanone (3 ), 7-(4"-
) -1-phenylhep-4-en-3-one
(4), [US] -1'-ZWA T HHOMEE([1'S] -1'-
acetoxyeugenol acetate, 5), Jz 2 X ¥ e B i
(trans-p-hydroxylcinnamaldehyde, 6 ) , X #% Bt 2% HH Jig
( p-hydroxybenzaldehyde, 7 ), 1-( 4-hydroxyphenyl )
propan-1-one (8), & KB 2 & (galangin,9), trans-p-
coumaryl diacetate (10), B-7% f§ ¥ ( B-sitosterol,
1), Hrb, 659 1 2B RN ARA BRI R
Ry, ALEY 2 i RZ R R o AT R Y
KNREAGY, LGP 3 4 2 ERMNIZMY)

hydroxy-3"-methoxyphenyl

H o3 B AR B BUOR B KA B
1 LSRNttt

K& 15 Buchi B-545 U g I (N 5 2151
7% Ff] Bruker Tensor-27 I £T A8 %1% 4 %, KBr JE&
Fs 24M%iE A Shimadzu UV-2501 PC AI£848 0] L%
A E 5 WG JASCO P-1020 EURC e 6 I &
M %€ ; ESI-MS F Agilent 1100 Series LC/MSD Trap
SL B ASCI 7 5 %1k I 4R I3 F Brucker ACF-300
RIFN Bruker DRX-500 #U 4% 1 H P e 35 A 5, TMS
HNPE o

WEZ O HIRERE GF254 FNAE 35 T RE IR N 5 &
AL TA R B P25 Sephadex LH-20 4 Pharma-
cia A F) e BTG o 4t

M H BN, P E R R
PUE K E B 22 Alpinia galanga Willd.
2 RESH

K B2 20kg MUKy, JH 95% LRz Ii4e
3, REUR A4 B Y 881g, i TR
Bl 10% SRR, AT EEBg, Ak RE VE  1e]
WOl G2, R 237g, A2
LI ERECH Sephadex LH-20 AL 35, M5 -HTE
(99:1) YRBLARI5r it 2 59 1(3g) , 2(45mg)
3(23mg), 4(18mg); MGEMs-HIEE(98:2) Wik
EGEMEEY 5 (1.2¢), 6(2.5g), 7(1.0g),
8(600mg), 9(25mg), 10(1lmg), 11(12mg),
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3 HBMETE
3.1 ka1

0Gfa 25, mp 75.2°C; 4y 7 C,, H, O
UVA,,.(nm): 252.80, 293.80 (MeOH); IR (KBr)
Vo (em™): 3329.23, 1 751.73, 1 643.62, 1602.40,
1 509.95, 1364.78, 1 230.30, 1212.62, 1 195.41,
974.25, 853.84;' H-NMR (500 MHz, CDClL,) §: 4.31
(2H, dd, J=1.6, 5.7 Hz, H-3"), 6.31 (1H, td, J =
5.7,15.9 Hz, H-2"), 6.60 (1H, d, J=15.9 Hz, H-1"),
7.05 (2H, d, J=6.6 Hz, H-2, H-6), 7.38 (2H, d, J =
8.5 Hz, H-3, H-5), 2.29 (3H, s, 3-COCH,) , Z53Cik
W B L xS ik A 4- [(E)-3-
hydroxyprop-1-enyl | phenylacetate ,
3.2 fb5W 2

s, mp 80.3°C; 7013 € H, 055 UVN,,
(nm): 221.20, 291.20 (MeOH); IR(KBr)y,, (cm™):
3443.70, 1 751.42, 1 682.35, 1625.56, 1 600.14,
1509.21, 1 222.26, 1132.16, 834.88; ESI-MS m/z
147.0 [ M-COCH, ]*;' H-NMR (300MHz, CDCL ) &:
2.33 (3H, s, -COCH,), 6.68 (1H, dd, J=7.5 Hz, 15.9
Hz, H-2"),7.18 (2H, d, J=8.4 Hz, H-2, H-6), 7.47
(IH, d, J=16.2 Hz, H-1"), 7.60 (2H, d, J=8.7 Hz,
H-3, H-5),9.71 (1H, d, J = 7.5Hz, -CHO), &53C
TR X, A g B ROt B S B 18 2 1 ( trans-p-
hydroxylcinnamaldehyde acetate) .
3.3 k53

FEA; 23T G045 [alp-12.0°(CHCL) ;
ESI-MS m/z 327.1 [ M-H]*;' H-NMR (300 MHz,
CDCL;) 6: 7.18-7.31 (5H, m), 6.84 (1H, d, J=
8.0Hz), 6.72 (1H, d, J=8.0, 1.8Hz), 6.69 (1H,
dd, J =1.8Hz), 4.05 (1H), 2.55-2.94 (10H),
5.47 (1H, -OH), 3.89 (3H, -OCH,); Z#% %
Wk, # o 45 Mk 5-hydroxy-7-( 4”-hydroxy-3"-me-
thoxyphenyl) -1-phenyl-3-heptanone, 5 fii F1EHk A R
(AR
3.4 kY4

HEmA; 10T CyH,05; ESI-MS m/z 309. 0
[M-H]*;'H-NMR (300MHz, CDClL,) &: 7.17-7.31
(5H, m), 6.81-6.86 (4H, m), 6. 11 (1H, d, J=
15.9 Hz), 5.50 (1H, s, -OH), 2.46-2.95 (8H,
m), 3.86 (3H, s, -OCH,) . ZBxf3Cik" , #ie
2t ¥y SNy 7-( 4"-hydroxy-3"-methoxyphenyl ) -1-phenyl-
hep-4-en-3-one,
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3.5 k5 s

AR Y); ESI-MS m/z; 287 [M+H]";
"H-NMR (300 MHz, CDCL,) &: 7.00-7.05 (2H, m,
H-2, 6), 6.94(1H, dd, J =1.5, 81 Hz, H-5),
6.22 (1H, d, J=5.7 Hz, H-1"), 6.04(1H, m, H-
2'), 5.26 (2H, m, H-3"), 3.80 (3H, s, -OCH,),
2.25(3H, s, -CO,CH;), 2.09(3H, s, -CO,CH,),
S5O ERR #E R [1S] -1U-CBER T
Tl ZMW5([1'S] -1'-acetoxyeugenol acetate ) ,
3.6 fka¥o

WO S, mp 141 ~ 142°C; ESI-MS m/z;
149 [M + H]";' H-NMR (300 MHz, CDCl,) &:
9.65(1H, d, J =4.6 Hz, -CHO), 7.48 (2H, d,
J=5.4Hz, H2,6), 7.41(1H, d, J=9.6Hz, H-
1), 6.88 (2H, d, J =5.4 Hz, H-3, 5), 6.60
(1H, dd, J=4.8, 9 Hz, H2'), 2530k g%k
PEECXE e Ak A W ol R SRR B I R
(trans-p-hydroxylcinnamaldehyde ) ,
3.7 ka7

Jotagh i, mp 115 ~117°C; ESI-MS m/z: 121
[M-H]*;' H-NMR (300 MHz, MeOH-d,) &: 7.79
(2H, d, J=8.4 Hz, H2,6), 6.92(2H, d, J=
8.4Hz, H-3,5). Z5hrifEahZudla I8, 45E Xt
FRHFIK H B ( p-hydroxybenzaldehyde ) ,
3.8 k&M 8

R R gE T, mp 146 ~ 147°C; ESI-MS m/z;
149 [ M-H]";' H-NMR (300 MHz, MeOH-d,) &:
7.94(2H, d, J=8.7 Hz, H-3,5), 6.89(2H, d,
J=8.7Hz, H2, 6), 3.35(2H, q, J=7.5Hz, H-
2"y, 1.21(3H, t, J =7.5Hz, -CH;), & # X} X
kS, #i%E Sl 1- (4-hydroxy- phenyl) propan-1-one,
3.9 k5o

W # Ak, ESI-MS m/z; 269 [M-H]*;' H-
NMR (300 MHz, MeOH-d,) &: 8.25(2H, d, J =
8.4 Hz, H-3',5"), 7.52(3H, m, H-2', 4", 6'),
6.47(1H, d, J=2.1Hz, H-8), 6.25(1H, d, J=
2.1Hz, H-6), 24 %t CHk'™, #iE A 1- (4-hy-
droxy- phenyl) propan-1-one, 2 SR BAEA
B 5E ey R % R (galangin) .
3.10 fb&4 10

B 45 5, mp 56 ~ 58°C; ESI-MS m/z: 257
[M + H]";' H-NMR (300 MHz, CDCl,) &: 7.40
(2H, d, J=8.7 Hz), 7.05(2H, d, J=8.7Hz),
6.63(1H, d, J=15.9Hz), 6.23(1H, m), 4.71
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(2H, d, J =6.3Hz), 2.30 (3H, s, -CO,CH,),
2.10(3H, s, -CO,CHy) . 215 SCHRBOIE % Xt
%€ M trans-p-coumaryl diacetate,
3.11 fb& 11

HEE, mpld2.5C; 7013 CpuHy O ilad
TLC S¢5:, 5 B-4 i Bpn i RE B & 2 47 4 —
B, HEB-BHEAREMRES SRR TR, B
ARG N B4 i I ( B-sitosterol ) .

S0k
[1] Azuma H, Miyasaka K, Yokotani T, et al. Lipase-catalyzed
preparation of optically active 10-acetoxychavicol acetates and
their structure - activity relationships in apoptotic activity a-
gainst human leukemia HL-60 cells T[J]. Bio & Med Chem,
2006,14:1811-1818.
(2] AR5, HAR, m#E,F. FHREYIT RS T M
[M]. db3% .43 Tk o pr 4+ ,2004,71.
[3] Matsuda H, Pongpiriyadacha Y, Morikawa T, et al. Gastro-
protective effects of phenylpropanoids from the rhizomes of
Alpinia galanga in rats: structural requirements and mode of
action[ J| Euro J Pharm, 2003, 471 :59-67.
Khattak S, Saeed-ur-Rehman, Ullah Shah H, et al. Biologi-
cal effects of indigenous medicinal plants Curcuma longa and
Alpinia galanga. [J]. Fitoterapia, 2005, 76:254-257.
[5] Ficker CE, Smith ML, Susiarti S, et al. Inhibition of human

[4

[

pathogenic fungi by members of Zingiberaceae used by the
Kenyah ( Indonesian Borneo) [ J]. J Ethnopharmacology,
2003,85:289-293.

[6] Juntachote T, Berghofer E. Antioxidative properties and sta-

bility of ethanolic extracts of Holy basil and Galangal [ J].
Food Chem, 2005, 92: 193-202.

[7] Abhimanyu S, Sudalai A. Enantioselective synthesis of (-)-

[

cytoxazone and ( + ) -epi-cytoxazone, novel cytokine modula-

tors via Sharpless asymmetric epoxidation and L-proline cata-

lyzed Mannich reaction [ J ]. Tetrahedron, 2006, 62
5756-5762.

[8] Alexander B. Synthesis of new biosynthetically important dia-
rylheptanoids and their oxa-and fluoro-analogues by three dif-
ferent strategies[ J]. Syn Commun,2003,33(6) :1019-1045.

[9] Tiokawa H, Morita H, Midorikawa I, et al. Diarylheptanoids
from the rhizome of Alpinia officinarum Hance [ J]. Chem
Pharm Bull, 1985, 33 . 4889-4893.

[10] Ttokawa H, Morita M, Mihashi S. Two new diarylheptanoids
from Alpinia officinarum Hance [ J]. Chem Pharm Bull,
1981,29.2383-2385.

[11] Noro T, Sekiya T, Katoh M, et al. Inhibitors of xanthine
oxidase from Alpinia galanga[ J]. Chem Pharm Bull, 1988,
36.:244-248.

[12] Barik BR, Kundu AB, Dey AK. Two phenolic constituents
from Alpinia galanga rhizomes[ J]. Phytochemistry, 1987,
26(7) :21262127.

[13] Kaeppler U. A new lead for nonpeptidic active-site-directed
inhibitors of the severe acute respiratory syndrome coronavir-
us main protease discovered by a combination of screening
and docking methods [ J]. Med Chem, 2005, 1 (4):
361-370.

[14] Wawer I, Zielinska A. C-13 CP/MAS NMR studies of fla-
vonoids [ J]. Magn Reson Chem,2001,39:374-380.

(%A% B H4  2008-05-19)

Studies on the Chemical Constituents of Alpinia Galanga

Zhu Xiaolu, Dou Yinghui, Huang Xuefeng, Kong Lingyi”
( Department of Natural Medicinal Chemisiry, China Pharmaceutical

University, Nanjing Jiangsu 210009, China)

. Methods: The chem-
ical constituents were isolated by various column chromatographic methods, and the structures were elucidated on the
basis of UV, IR, MS, "H-NMR, "C-NMR spectral analysis. Results; Eleven compounds were isolated and their
structures were elucidated as 4- [ ( E)-3-hydroxyprop-1-enyl] phenyl acetate (1) , trans-p-hydroxylcinnamaldehyde

[ Abstract] Objective: To study the chemical constituents of Alpinia galanga Willd.

acetate (2 ), 5-hydroxy-7-(4"-hydroxy-3"-methoxyphenyl ) -1-phenyl-3-heptanone (3 ), 7-(4"-hydroxy-3"-me-
thoxyphenyl) -1-phenylhep4-en-3-one (4), [1'S] -1'-acetoxyeugenol acetate (5), trans-p-hydroxylcinnamalde-
hyde (6), p-hydroxybenzaldehyde (7), 1-(4-hydroxyphenyl) propan-1-one (8), galangin (9), trans-p-coumaryl
diacetate (10) , B-sitosterol (11) . Conclusion: Compound 1 was obtained from nature for the first time, com-
pound 2 was obtained from this genus for the first time, and compounds 3 and 4 were obtained from this plant for the
first time.

[ Key words | Alpinia galanga Willd. ; 4- [ (E)-3-hydroxyprop-1-enyl] phenyl acetate; Trans-p-hydroxylcin-
namaldehyde acetate; Diarylheptanoid
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