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i CIRAEHL; SR IEAMRE A G . 2 E AT G5 A HPLC 28 7 A5 LR C IR Bt At s ik, 2 H
“C NMR. 'HNMR il ESI-MS SIS 7 B3 B (b & Wi A a4 o [ 4558 ] ML 2R S rh ) 74 5]
TMMEEY, 9% E R bis (2-ethylhexyl) benzene-1,2-dicarboxylate (1), terephthalic acid bis (2-ethylhexyl) es-
ter (2). dibutyl phthalate (3). n-triacont-11-enoic acid (4), =.f§/% (5). dihydro-5,6-dehydrokawain (6) Fl aniba di-
mer A (7). [ 4518 ] L&Y 1~ 4 HERMNZAEY o 8153,
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Chemical Constituents from the Fruits of Alpinia zerumbet

DUAN Xiongxian', ZHAO Conggqi’, LYU Fen’, LI Zhenjie’,
ZHANG Ling’, CHEN Junwen', XU Junju™*

(1. College of Agronomy and Biotechnology Science, Yunnan Agricultural University, Kunming 650201, China;
2. College of Tobacco Science, Yunnan Agricultural University, Kunming 650201, China; 3. Technology Center of
China Tobacco Yunnan Industrial Co., Ltd., Kunming 650231, China; 4. Key Laboratory of Sustainable Utilization of

Plateau Characteristic Spice Plant Resources, Education Department of Yunnan Province, Kunming 650201, China)

Abstract: [ Purpose] To study the chemical constituents from the fruits of Alpinia zerumbet.

[ Methods ] The fruits of 4. zerumbet were macerated by methanol and then the concentrated crude
extraction was partitioned between AcOEt and H,0. The AcOEt extracts were separated and purified
by chromatography methods of normal phase silica gel column, thin layer, and HPLC. The structures
of the obtained compounds were identified on the basis of spectroscopic analysis, including “C NMR,
'HNMR, and ESI-MS. [ Results] Seven compounds were isolated from the fruits of 4. zerumbet,
which were identified as: bis (2-ethylhexyl) benzene-1,2-dicarboxylate (1), terephthalic acid bis (2-
ethylhexyl) ester (2), dibutylphthalate (3), n-triacont-11-enoic acid (4), stigmasterol (5), dihydro-5,6-
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dehydrokawain (6), aniba dimer A (7). [ Conclusion] Compounds 1-4 were isolated from this plant

for the first time.

Keywords: Alpinia Roxb; Alpinia zerumbet; chemical constituents
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2 BREMT REMTAE, A TR E AR R AR
RIS, IR EAA B R AT,
2 R A F R AR e 5, a1 224 —
FE R P2, HT MR SE S M AR R
B E 22— ASCEic . DopiEs 1
PR L 22 RS A2y, BRI . iR
PRI ATEIE ST, EWRTHAAR . DIER .
J i I L X TS R AR Y el 2
B 2E B A A FNE RS A 2 B
FEARERY]: HILZREAPES . brEA” . iR
£ RN N 1 N 7178 17 R S U RN 7S Rl S
P HAET, E RSP L 22T 2 T T
RN B LG T T, 6 A BRSPS A
b Rt RN Z N E, IS
PRV EEAT, AR L 22 R AT R G AL
AT 51T

1 HR5EE%

1.1 R R

H 11 22 55 2 g BRI A A BR S AR
I i AR R A JH R 27 B AR (R B AR S €
1.2 W77k
1.2.1 #1022 RS o 2

B8 i e 1L 22 2R 50 24 kg, SRy EEHLRY
W, A 80 L BB, fH A H B M 50 L
B 10 h, WURZER, AR IR, 1SR
Y5 kg FREEDE TR, HOR TR
A 10 R, 2R 218 J5 15 B 26 B
2 kg,
1.2.2 el Z2 RS iy s alifh

FH A S Tk A0 PN R 42 AR B L (50 1, 30 0 1
20:1, 10:1, 8:2, 7:3, 6:4H11: )X
PR T8 )2 26 U AT R A B i o 2, R Bk
B, #95] 10 1~4153 (F1~ F10),

F6 ikt [k « LR TR (50 = 1~
8 : ) BEEEPEML, 53] 12 P4H4) (F6.1~ F6.12);

F6.6 ZRE A (At : TR TR (30 1~
8 : 2) BEEEVEML, 735 8 44> (F6.6.1~ F6.6.8);
F6.6.4 2k AT (i (Al © 2R TR (30 : 1~
10 : DIBRERBS, 58 54414 (F6.6.4.1~
F6.6.4.5); F6.6.4.5 22l #5 B 2 44335 [0 1 g
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20 & T2 R (A LR TR (10 2 1)]
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Fig. 1 The structures of compounds 1-7

2 RS0

L&Y 1. LEmRY, CuHys0,, ESI-MS
m/z: 391[M+H]". 'H NMR (800 MHz, CDCl;, 4,
J/Hz): 7.71 (2H, dd, J=7.2, 4.0, H-3, 6), 7.53 (2H,
dd, J=7.2, 4.0, H-4, 5), 4.25~4.19 (4H, m, H-1, 1"),
1.68 (2H, m, H-2’, 2), 1.33~1.25 (16H, m, H-3', 3",
47 475" 5" 7',7"), 0.90 (6H, t, J=7.2, H-6", 6"),
0.92 (6H, t, J=7.2, H-8’, 8"); "C NMR (200 MHz,
CDCls, 6): 167.8 (s, 2xC0O0), 132.5 (s, C-1, 2), 128.8
(d, C-3, 6), 130.9 (d, C-4, 5), 68.2 (t, C-1, 17), 38.7
(d, C-2',2"),30.4 (t, C-3', 3"), 28.9 (t, C-4', 4", 23.0

(t, C-5',5"), 14.1 (g, C-6', 6", 23.8 (t, C-7', 7"), 11.0
(q, C-8, 8" VA EIPEE I 5 3k [12-13] $ir il
A —3, M E Iz G YA bis (2-ethylhexyl)
benzene-1, 2- dicarboxylate,

&Y 2. TEMRY), CyH3304. 'HNMR
(600 MHz, CDCl,, §, J/Hz): 8.09 (4H, s, H-2, 3, 5,
6),4.27 (4H, m, H-1',1"), 1.75 (2H, m, H-2', 2"), 1.50 ~
1.30 (16H, m, H-3", 3", 4’, 4", 5", 5", 7', 7""), 0.90
(6H, t, J=7.0, H-6', 6"), 0.95 (6H, t, J=7.5, H-8', 8");
C NMR (150 MHz, CDCl,, d): 166.0 (s, 2xCOO0),
134.2 (s, C-1,4), 129.5 (d, C-2, 3, 5, 6), 67.7 (t, C-1',
1), 38.9 (d, C-2',2"), 30.6 (t, C-3', 3""), 29.0 (t, C-4',
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4", 23.0 (t, C-5',5"), 14.0 (g, C-6, 6, 24.0 (t, C-7',
7", 11.0 (q, C-8', 8" LA LI ik 5 SCiik [14-
15] HBFEAR—E, BOB b G Y% E N tereph-
thalic acid bis (2-ethylhexyl) ester,

&Y 3. LY, C¢Hy0,, ESI-MS
m/z: 279 [M+H], 'H NMR (800 MHz, CDCls, 4,
JHz): 7.72 (2H, dd, J=5.6, 3.2, H-3, 6), 7.53 (2H,
dd, J=5.6, 3.2, H-4, 5), 431 (4H, t, J=6.4, H-8, 8"),
1.74~1.70 (4H, m, H-9, 9'), 1.47~1.42 (4H, m, H-10,
10"),0.96 (6H, t,J=7.2,H-11, 11'); “"CNMR (200 MHz,
CDCl;, 8): 132.3 (s, C-1, 2), 128.9 (d, C-3, 6), 131.0
(d, C-4, 5), 167.7 (s, C-7, 7'), 65.6 (t, C-8, 8"), 30.7
(t, C-9, 9", 19.2 (t, C-10, 10"), 13.7 (q, C-11, 11"), VA
SRR S SR [16] Hl FEA B, BUEEIZ
1t&%4 dibutyl phthalate,,

L&Y 4. FEMRY, CyHss0,, ESI-MS
m/z: 451[M+H]". "H NMR (600 MHz, CDCl;, 4,
J/Hz): 5.36~5.33 (2H, m, H-11, 12), 2.36 (2H, m, H-
10), 2.35 (2H, t, J=7.5, H-2), 2.02 (2H, m, H-13),
1.63 (4H, m, 2xCH,), 1.31 (16H, br s, 8xCH,), 1.29
(14H, br s 7xCH,), 1.25 (12H, br s, 6xCH,), 0.88
(3H, t, J=6.9, H-30); "C NMR (150 MHz, CDCl,,
8): 180.3 (s, C-1), 129.7 (d, C-11), 130.0 (d, C-12),
34.1 (t), 31.9 (t, 2xCH,), 29.7 (t, 14xCH,), 29.6 (%),
29.4 (1), 29.3 (t), 29.2 (1), 29.0 (1), 27.2 (1), 27.1 (b),
24.7 (1), 22.7 (t), 14.1 (q, C-30), LA FIEEHE 53¢
R [17] A2, BeRz b S 48 N n-tri-
acont-11-enoic acid,

&Y S: ARREER, CpoHyuOo 'HNMR
(600 MHz, CDCls, 8, J/Hz): 3.52 (1H, m, H-3), 2.28
(2H, m, H-4), 5.35 (1H, m, H-6), 0.70 3H, d, J=7.3,
H-18), 1.02 (3H, s, H-19), 0.92 (3H, d, J=6.5, H-21),
5.16 (1H, dd, J=15.2, 8.8, H-22), 5.02 (1H, dd,
J=15.2, 8.8, H-23), 0.84 (3H, t, J=7.2, H-29); °C
NMR (150 MHz, CDCls, d): 37.2 (t, C-1), 31.9 (t, C-
2), 71.8 (d, C-3), 42.3 (t, C-4), 140.7 (s, C-5), 121.7
(d, C-6), 33.9 (t, C-7), 31.6 (d, C-8), 50.1 (d, C-9),
36.1 (s, C-10), 21.1 (t, C-11), 39.7 (t, C-12), 42.3 (s,
C-13), 56.7 (d, C-14), 24.3 (t, C-15), 28.2 (t, C-16),
56.0 (d, C-17), 11.8 (s, C-18), 18.8 (s, C-19), 39.7 (d,
C-20), 23.0 (s, C-21), 138.3 (d, C-22), 129.2 (d, C-
23), 45.8 (d, C-24), 29.1 (d, C-25), 19.8 (s, C-26),
19.4 (s, C-27), 26.0 (t, C-28), 12.0 (s, C-29), Ll I

Wi At 5 Sck (18] i A —2, ik
BN E B

f&w 6. HEE R, C4H,,0;5, ESI-
MS m/z: 231[M+H]', 'H NMR (600MHz, CDCl;,
S, JHz): 541 (1H, d, J=2.0, H-3), 5.72 (1H, d,
J=1.9, H-5), 2.75 (2H, t, J=8.0, H-7), 2.97 (2H, t,
J=7.6, H-8), 7.29~7.16 (5H, m, H-10, 11, 12, 13,
14), 3.75 (3H, s, 4-OCH3;); "C NMR (150 MHz, CD-
Cly, 8): 171.0 (s, C-2), 87.5 (d, C-3), 164.7 (s, C-4),
100.1 (d, C-5), 164.1 (d, C-6), 32.6 (t, C-7), 35.2 (t,
C-8), 139.7 (s, C-9), 126.2 (d, C-10, 14), 128.1 (d, C-
11, 13), 128.4 (d, C-12), 55.6 (q, 4-OCH3), VJ bk
TERCE 5 SCHk [19] #aE A2, sz s
¥y°& dihydro-5,6-dehydrokawain,,

&Y 7. LOERMIAE, CxHyOq, ESI-
MS m/z: 456[M]’, 'H NMR (600 MHz, CDCl,, J,
JHz): 5.34 (1H, d, J=2.1, H-3), 5.92 (1H, d, J=2.0,
H-5), 4.17 (1H, d, J=11.0, H-7), 436 (1H, dd,
J=12.0, 6.0, H-8), 3.71 (3H, s, 4-OCHj3), 5.30 (1H, s,
H-3'), 3.60 (1H, d, J=9.8, H-5"), 6.60 (1H, d, J=15.8,
H-7"), 6.95 (1H, d, J=15.8, H-8"), 3.28 (3H, s, 4 -
OCH3), 7.43~7.24 (10H, m) /& 2 MR F I ELS
3, C NMR (150 MHz, CDCl,, d): 164.6 (s, C-2),
91.8 (d, C-3), 170.5 (s, C-4), 102.7 (d, C-5), 158.6 (s,
C-6), 45.7 (d, C-7), 54.5 (d, C-8), 135.8 (s, C-9),
127.5 (d, C-10), 128.4 (d, C-11), 128.2 (d, C-12),
128.4 (d, C-13), 127.5 (d, C-14), 55.9 (q, C-15),
163.9 (s, C-2"), 88.7 (d, C-3"), 169.9 (s, C-4"), 39.1
(d, C-5"), 79.4 (s, C-6), 124.3 (d, C-7"), 131.4 (d, C-
8"), 135.6 (s, C-9"), 126.8 (d, C-10"), 128.4 (d, C-11),
127.8 (d, C-12"), 128.4 (d, C-13"), 126.8 (d, C-14"),
55.4 (q, C-15"). LA i 45d 5 30k [20] i ié
AR—2, BEERIZEA YN aniba dimer A,

3 Wit

S ITE (SWOE RS CERERY e P2y % I ES I DA DO B S = E €
WFFE, H 5 ZEAE T 1L 224 A A B A3 B
JiTl, GG L 2R I A . RSy
B AR R el RS R £
REWoMELL rEsalifh, Hik, AR REE
T A R AT A B RN S e, PR 7 Mk
&%, H b dihydro-5,6-dehydrokawain 7 & 3¢
L AP R iz e YReRs e &
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