¢ £ % Chinese Traditional and Herbal Drugs 38 49 % %8 14 #§ 201847 A - 3217 -

MERLFR TR

%, kT, RME, HUAL, x4

JTPE R EE AR TP R 2 R AR S E S0 E, TP BT 530022
# E. BB WIAMER Amomum paratsao-ko WALy F53% SRR GG, BRGNS, B0, S0 &0
AR AR PUAR 2 B T VR R AR S A= i o i AT o B aliAh, IFARAEERAL R R AR AT A e . R AR
14 MEEY, G%EDNA 2E)-2-50%-1,10- ~ LIREE (1), 2(E)-2-%M#-1,10-—FF (2). B-H 88 (3). 3,5- K74
THARER (O, BErER (5. IWEM (6. BREFR (. IIEm-3,74-0-=FE (8. @R (9. fix (10,
FEFTER (1. FUERERSERE (12). E-Z3IE-3-(4-325L-3-FECRIL)-TIMERTE (13). REATHRERFR (14). &it haWw1
A, A NERES, LAY 2~14 ¥R RN A5 2]

FEER: WER,; 2(E)-2-Z80-1,10- . ZFRHG; W RES; EhER, R ER

PESES: R284.1 MEkPRSRD: A MEHES: 0253 -2670(2018)14 - 3217 - 05

DOI: 10.7501/j.issn.0253-2670.2018.14.004

Chemical constituents from fruits of Amomum paratsao-ko

CHAI Ling, LIN Xiao, LIANG Bai-zhao, CHEN Ming-sheng, LIU Bu-ming
Guangxi Key Laboratory of Traditional Chinese Medicine Quality Standards, Guangxi Institute of Chinese Medicine &

Pharmaceutical Sciences, Nanning 530022, China

Abstract: Objective To investigate the chemical constituents of Amomum paratsao-ko. Methods The chemical constituents were
separated and purified consecutively by silica gel, Sephadex LH-20 column chromatography, recrystallization as well as preparative
HPLC. Their structures were determined by physicochemical properties and spectral analyses. Results Fourteen compounds were
isolated and identified as 2(E)-2-decene-1,10-di-yl-acetate (1), 2(E)-2-decene-1,10-diol (2), -sitosterol (3), 3,5-dihydroxy-
7,4'-dimethoxyflavone (4), rhamnocitrin (5), kaempferol (6), rthamnetin (7), kaempferol-3,7,4'-O-trimethylether (8), ombuin (9),
quercetin (10), kumatakenin (11), octyl ferulate (12), (E)-decyl-3-(4-hydroxy-3-methoxyphenyl) propenoate (13), and
trans-p-hydroxycinnamic acid (14). Conclusion Compound 1 is a new compound named paratsaokoster, and compounds 2—14 are
isolated from this plant for the first time.
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FETEREA (3,5-dihydroxy-7,4'-dimethoxyflavone, 4)
AT 2 (rthamnocitrin, 5)+ 1125y (kaempferol,
6). MZFE (rhamnetin, 7). 114/;-3,7,4-0-=H
fif (kaempferol-3,7,4'-O-trimethylether, 8). Fifli %
Combuin, 9). ## % & (quercetin, 10). FETT &
(kumatakenin, 11 FiTELER i Coctyl ferulate, 12).
(E)-28 F:-3-(4- 2 B -3- WA R E)- TN R IR [(B)-
decyl-3-(4-hydroxy-3-methoxyphenyl) propenoate, 13].
AR R (trans-p-hydroxycinnamic acid,
14). Hi, aEW 1 NEmEERLEY, mah
RS, L&Y 2~14 YN E IRNZAEY B 55
33,
1 50

Finnigan Trace DSQ PYZZHFmiAx (3% [EFEER
KRB AF]D; Thermo Fisher Q Exactive Focus
o HE R (& EZEER R B A F]D; Bruker
AV-400. Dre-500. AVANCE-800 MHz #%Ri3LHR1%
(EEAE AT ); Waters 2545-2767-2489 il #
ROBAH A (R RFFE A H]); TENSOR27 40
HPETEA (EEAME AT Byidt UV-2550 %5k
AT e (H AR BE AR FEEISER NE
S VEAL ) P* s Sephadex LH-20 ¥t i M
Pharmacia 22 &) 77 fiti; Kromasil Ecosil C;s Extend 2%
Fl i (250 mmX 10 mm, 5 pm) AFii EKA
Chemicals A a7 Ak BERE S, IETHE. H
B A Tl (AR A IR A D .

PR RS T 2016 4F 9 HRE T VO, &
IV A R 250t 5 B H 24 B R 9T RS AR A R
JENZRI LB Amomum paratsao-ko
S. Q. Tong et Y. M. Xia.
2 ERESE

PR 10 kg, MG, & EAIRE
B3k, Bk 7d, 8, $FEBGHIEE MR YE 2 o iE ik
RRRE . BIREIKES, WKIKHAME. BEIR
CBR BT EERREL, [IGER, fSAmEEER A 35 g,
BE MR S THAL 163 g 1E T REEIAL 62 go HUHER £
AL 90 g HIREMAE B dE T 70 B, DA VI k- PR
LG (30 1 1—0 1 1000 BEEEBEMN, M2 i
W, &HA5 8 M. Fr. 1 SRR A,
Sephadex LH-20 AT (1% | i) 25 i S50 il CH
fE-7K 85 1 15) 13 2ML-EY) 1 (2 mg, rR=30.5 min).
11 (10 mg, =25.0min). ELEHERELEY 3 (5
mg); Fr. 2 2 Sephadex LH-20 #&ERAE il il %% =1

RO 038 (=K 85 1 1573 84L& 4(40 mg,
r=17.0 min); Fr. 4 LR 3% . Sephadex LH-20
BERAT 3 )% = RO A1 (FTEE-7K 80 © 20)
BEULEY 2 (3mg, z=242min). 5 (100 mg,
tr=20.3 min). 6 (20 mg, x=10.5 min). 7 (30 mg,
tr=15.0 min) fl 14 (2 mg, txr=28.5 min); Fr. 6
2% Sephadex LH-20 &ER A EL U | il 2 /5 ROBAH (01
(FEE-/K 85 1 15) 3FbEY 8 (10 mg, (r=21.6
min) 112 (2 mg, r=15.5 min); Fr. 3 £ Sephadex
LH-20 #EfcAE e, % i ROmAe il (R EE-/K
80 :20) HEHLEM 9 (3 mg, =225 min). 10
(15 mg, r=12.0 min) 1 13 (2 mg, x=26.5 min).
3 HM%EE

& 1. AR, ESI-MS m/z: 279 [M+
Na]". HR-ESI-MS m/z: 279.156 31 [M+Na]™ (Fi¢
{4 279.156 68, C4H404Na), £54 NMR i HE)
&Y TN CuHuO0s, AW N 3.
IR vl (cm™'): 2 930, 2 855, 1 741, 1 459, 1 370, 1 231,
1 026,968, ZIAMGIEEREEY) 1 HHEEREE (2930
em DL WHEE (2855 cm ). FEHIE (1741 em ).
PHEE (1459,1370 cm ). A (1231, 1024
em DL A (968 cm ') ZEEE RS S B4,
'H-NMR 838 (R 1) 2R 1| MDWE S oy 5.74
(1H, m), 5.53 (1H, m); 8 I sp’ 244K (10 FHEEA5 5 oy
4.44 (2H, d, J= 6.3 Hz), 3.97 (2H, t, J = 6.7 Hz), 2.01
(2H, m), 1.54 (2H, t, J= 7.0 Hz), 1.33 (2H, t, J = 7.1
Hz), 1.28 (2H, m), 1.26 (4H, m) DL 2 MNHI(ES
811 2.00 (3H, s), 1.99 (3H, s). 4T *C-NMR #£ %4z
(XD BrHA 14 NMmES, 20082 MHEE, 8
ANWFIE, 2 MRFIE K 2 M. FREETY)
BHENZA SR IETE SR . WA 1 Al 24—
W5-1,11- 1 — ZEREC 1 NMR $odE, &3 2 Me
AR AL, AFRZATETHEY 1 fEmX T
- —ME-1L1- ORI S T 2 AN AR TE Y
SEA TR AL S 18 2 —0A-1,11-
ZLIRER T 1A CHy 25, HMBC 3 (& 1)
Sy 5.53 (H-2) 5 ¢ 64.4 (C-1), 135.6 (C-3), 31.5
(C-4); Oy 5.75 (H-3) 5 ¢ 1242 (C-2), 64.4 (C-1),
31.5 (C-4); oy 3.97 (H-10) 5 dc 170.5 (C-13), 28.1
(C-9), 25.3 (C-8); Oy 4.45 (H-1) 5 ¢ 1242 (C-2),
135.6 (C-3), 170.2(C-11); dy 1.54 (H-9) 5 ¢ 63.8
(C-10); Jy 1.99 (H-14) 5 ¢ 170.5 (C-13); oy 2.00
(H-12) 5 6¢ 170.2 (C-11); 0y 1.33 (H-5) 5 ¢ 135.6
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X1 &% 1 8 '"H.NMR (800 MHz, DMSO-dg) #1
BC-NMR (200 MHz, DMSO-d;) #E
Table 1 'H-NMR (800 MHz, DMSO-dg) and *C-NMR (200
MHz, DMSO-d;) data of compound 1

A Sy Sc
1 4.44 (2H, d,J= 6.3 Hz) 64.4
2 553(1H,m) 1242
3 5.74 (1H, m) 135.6
4 201 (2H, m) 315
5 133 (2H,t,J=7.1 Hz) 283
6 1.26 (2H, m) 28.4
7 1.26 (2H, m) 28.4
8 1.28 (2H, m) 253
9 1.54 (2H, 1, J = 7.0 Hz) 28.1

10 3.97(2H,t,J=6.7 Hz) 63.8
11 170.2
12 2.00(3H,s) 20.8
13 170.5
14 1.99 (3H, s) 20.7

1 #%&%1 8 "H-"H COSY #1 HMBC #83%
Fig.1 '"H-"H COSY and HMBC correlations of compound 1

(C-3), 28.4(C-6); oy 1.26 (H-6) 5 6¢ 31.5 (C-4), 28.4
(C-7), 25.3 (C-8); 0y 1.28 (H-8)5 d¢ 63.8 (C-10) H
WREAHSE, LUK 'H-'H COSY #f (1) iRy
KAENR T St o 24> CH, BRI SAS SRS T Rk HE
W MALEY 1 558N 2(E)-2-2845-1,10- . L FR g -
4E4 HSQC 1 HJE N NMR /55 WK 1. 8% N 1
NG, A AR .

& 2: AR K. ESI-MS m/z: 195 [M+
Na]' . HR-ESI-MS m/z: 195.135 80 (FiH 195.135 55,
CioH0,Na), 54 NMR HiE #EliZ AL 549 5 F 3%
4 C1oH2005. 'H-NMR (800 MHz, DMSO-dg) J: 5.57
(1H, m, H-3), 5.52 (1H, m, H-2), 4.56 (1H, t, J = 5.4
Hz, 1-OH), 4.32 (1H, t, J = 5.2 Hz, 10-OH), 3.86 (2H,
td, J = 5.2, 1.3 Hz, H-10), 3.36 (2H, dd, J = 6.3, 4.6
Hz, H-1), 2.01 (2H, m, H-4), 1.39 (2H, t, J = 6.6 Hz,
H-9), 1.31 (2H, d, J=7.1 Hz, H-5), 1.27 (2H, m, H-8),
1.26 (4H, m, H-6, 7); *C-NMR (200 MHz, DMSO-dj)

5: 130.6 (C-2), 130.0 (C-3), 61.5 (C-1), 60.7 (C-10),
32.5 (C-4), 31.6 (C-9), 28.8 (C-5), 28.8 (C-6), 28.6
(C-7), 25.5 (C-8). M UL FHHEHEWT b 54 2 BiASC
wik TR O 2(E)-2-280-1,10- 82, % TS0k
A CICIEIB ST, W 2 A 2-+—H-1,11-
P NMR $idE, KRB 2 AMEAIRRL, ASF
ZHETFEY 2 EEpX L 2-+—Jf-1,11- 2
ST 2ANERTFES, HEE S BHENL &Y
2 W[RE T —/N CHy [, MmASENED 2 H
2 (E)-2-%8)f5-1,10- — 1%

A 3. [ERIRE: & CRED, ST 515,
mp 140~142 'C, 10%Mi K- LB 5406 (105
C), 20 5 RS R T B — 3
BC-NMR (200 MHz, DMSO-dq) 6: 141.3 (C-5), 120.5
(C-6), 70.0 (C-3), 56.2 (C-17), 55.4 (C-14), 49.6
(C-9), 452 (C-24), 422 (C-13), 41.9 (C-4), 39.2
(C-12), 37.0 (C-1), 36.1 (C-10), 35.5 (C-20), 33.4
(C-22), 31.5 (C-8), 31.4 (C-2), 31.4 (C-7), 28.7
(C-25), 27.8 (C-16), 25.4 (C-23), 23.9 (C-15), 22.6
(C-28), 20.7 (C-11), 19.8 (C-26), 19.2 (C-27), 19.0
(C-19), 18.7 (C-21), 11.8 (C-18), 11.7 (C-29). Biti¥x
a5 kiR A -5, WA 3 N -
ST

e 4. sEstd (FED. ESI-MS m/z: 315
[M+H]". '"H-NMR (400 MHz, DMSO-ds) J: 12.43
(1H, s, 5-OH), 9.65 (1H, s, 3-OH), 8.17 (2H, d, J = 9.0
Hz, H-2', 6), 7.11 (2H, d, J = 9.0 Hz, H-3', 5'), 6.74
(1H, d, J=2.2 Hz, H-8), 6.34 (1H, d, J = 2.1 Hz, H-6),
3.86 (3H, s, 4-OCH;), 3.84 (3H, s, 7-OCHj);
BC-NMR (100 MHz, DMSO-dq) 5: 176.0 (C-4), 164.7
(C-7), 160.3 (C-8a), 160.1 (C-5), 155.9 (C-4'), 146.4
(C-2), 136.3 (C-3), 129.1 (C-2', 6"), 123.0 (C-1"),
113.8 (C-3', 5"), 103.9 (C-4a), 97.3 (C-6), 91.8 (C-8),
55.8 (7-OCH3), 55.2.1 (4'-OCHj3). PA ik 5 ik
WIBIA T, WEELEY 4 N 3,5-FHE-
7,4"- AR R TR .

Ew 5. wEst s (FED. ESI-MS m/z: 301
[M+H]". '"H-NMR (400 MHz, DMSO-d) J: 12.48
(1H, s, 5-OH), 10.14 (1H, s, 4-OH), 9.53 (IH, s,
3-OH), 8.09 (2H, d, J = 8.9 Hz, H-2', 6'), 6.93 (2H, d,
J =89 Hz, H-3', 5"), 6.74 (1H, d, J = 2.2 Hz, H-8),
6.35 (1H, d, J = 2.2 Hz, H-6), 3.86 (3H, s, 7-OCH3);
BC-NMR (100 MHz, DMSO-dq) &: 176.0 (C-4), 164.9
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(C-7), 160.4 (C-8a), 159.30 (C-5), 156.1 (C-4"), 147.2
(C-2), 136.0 (C-3), 129.6 (C-2', 6'), 121.6 (C-1"),
115.4 (C-3', 5'), 104.0 (C-4a), 97. 5 (C-6), 92.0 (C-8),
56.0 (7-OCHs). b3k $ietf 5 S ikifhon 3 A — 21,
M AL EY) 5 R X,

e 6: wEEE G (FEE. ESI-MS m/z: 309
[M+Na]". "H-NMR (500 MHz, DMSO-d;) 6: 12.48
(1H, s, 5-OH), 8.04 (2H, d, J = 8.8 Hz, H-2', 6'), 6.92
(2H, d, J = 8.9 Hz, H-3', 5"), 6.43 (1H, d, J = 2.0 Hz,
H-8), 6.18 (1H, d, J = 2.0 Hz, H-6); C-NMR (125
MHz, DMSO-de) 6: 175.9 (C-4), 164.2 (C-7), 160.7
(C-8a), 159.2 (C-5), 156.2 (C-4"), 146.8 (C-2), 135.7
(C-3), 129.5 (C-2', 6'), 121.7 (C-1), 115.5 (C-3', 5"),
103.0 (C-4a), 98.3 (C-6), 93.5 (C-8). LA L H ¥ 5 ik
il —sM, A 6 Al 2.

&Y 7. WEE S (FEE. ESI-MS m/z: 317
[M+H]". 'H-.NMR (500 MHz, DMSO-dg) J: 12.49
(1H, s, 5-OH), 9.49 (2H, brs, 3', 4-OH), 7.73 (1H, d,
J=22Hz, H-2'), 7.57 (1H, dd, J = 8.5, 2.1 Hz, H-2,
6'), 6.89 (1H, d, J = 8.5 Hz, H-5"), 6.70 (1H, d, J = 2.2
Hz, H-8), 6.35 (1H, d, J = 2.1 Hz, H-6), 3.86 (3H, s,
7-OCHs); “C-NMR (125 MHz, DMSO-dy) 6: 176.4
(C-4), 165.3 (C-7), 160.8 (C-5), 156.5 (C-8a), 148.3
(C-4"), 147.7 (C-2), 145.5 (C-3"), 136.5 (C-3), 122.3
(C-1"), 120.5 (C-6'), 116.0 (C-5"), 115.7 (C-2'), 104.4
(C-4a), 97.9 (C-6), 92.3 (C-8), 56.5 (7-OCHs). LA I %
W5k E— 8, WS EA T T NRER.

ey 8: wEE S (FEE). ESI-MS m/z: 329
[M+H]". "H-NMR (500 MHz, CsDsN) 6: 13.08 (1H,
s, 5-OH), 8.20 (2H, dd, J = 8.9, 1.2 Hz, H-2, 6'), 7.15
(2H, d, J = 9.1 Hz, H-3, 5'), 6.71 (1H, d, J = 2.3 Hz,
H-8), 6.64 (1H, d, J = 2.3 Hz, H-6), 3.98 (3H, s,
3-OCH;), 3.80 (3H, s, 7-OCHs3), 3.78 (3H, s,
4-OCH;); "C-NMR (125 MHz, CsDsN) &: 179.1
(C-4), 165.9 (C-7), 162.5 (C-4"), 162.2 (C-5), 157.2
(C-8a), 156.1 (C-2), 139.1 (C-3), 130.7 (C-2, 6'),
123.2 (C-1"), 114.5 (C-3', 5'), 106.5 (C-4a), 98.5 (C-6),
92.5 (C-8), 60.0 (3-OCH;), 56.0 (7-OCH3), 55.5
(4-OCH3). VA _E¥dh 5 cifapig —™, et
) 8 Ml ZEEy-3,7,4"-0- = H .

e 9: HEEE (FED. ESI-MS m/z: 331
[M-+H]". 'HNMR (800 MHz, CDCl;) 6: 11.71 (1H,
s, 5-OH), 7.83 (1H, dd, J = 8.5, 2.2 Hz, H-6'), 7.79

(1H, d, J = 2.3 Hz, H-2)), 6.99 (I1H, d, J = 8.6 Hz,
H-5'), 6.59 (1H, s, 3-OH), 6.50 (1H, d, J = 2.2 Hz,
H-8), 6.38 (1H, d, J = 2.2 Hz, H-6), 5.69 (IH, s,
3'-OH), 3.98 (3H, s, 4-OCHj3), 3.89 (3H, s, 7-OCHs):
BC-NMR (200 MHz, CDCly) d: 147.4 (C-2), 175.2
(C-4), 165.7 (C-7), 160.8 (C-5), 156.8 (C-8a), 148.2
(C-4"), 145.6 (C-3"), 135.9 (C-3), 124.0 (C-1"), 120.9
(C-6'), 113.5 (C-2"), 110.4 (C-5"), 103.9 (C-4a), 97.9
(C-6), 92.2 (C-8), 56.0 (7-OCHj3), 55.8 (4-OCHj3).
LEHE 5 cmakiE — 83, MR AY 9N
i ot 2%

&Y 10: B AL (FEE . ESI-MS m/z: 303
[M+H]". '"H-NMR (500 MHz, DMSO-ds) J: 12.47
(1H, s, 5-OH), 7.65 (1H, d, J = 2.0 Hz, H-2'), 7.51
(1H, dd, J = 8.5, 2.0 Hz, H-6'), 6.85 (1H, d, J = 8.5
Hz, H-5'), 6.36 (1H, d, J = 2.0 Hz, H-8), 6.14 (1H, d,
J=2.0 Hz, H-6); “C-NMR (125 MHz, DMSO-d;)
175.8 (C-4), 164.2 (C-7), 160.7 (C-8a), 156.2 (C-5),
146.7 (C-2), 147.7 (C-4"), 135.7 (C-3), 145.1 (C-3"),
121.9 (C-17), 120.0 (C-6"), 115.6 (C-5"), 115.0 (C-2"),
102.9 (C-4a), 98.3 (C-6), 93.4 (C-8). LA_I- ¥ 15 ik
g —5", M A 10 i R

&Y 11: F ek (FEE . ESI-MS m/z: 315
[M-+H]". '"H-NMR (800 MHz, DMSO-dy) d: 12.62
(1H, s, 5-OH), 7.98 (2H, d, J = 8.9 Hz, H-3', 5'), 6.93
(2H, d, J = 8.4 Hz, H-2', 6"), 6.75 (1H, d, J = 2.2 Hz,
H-6), 6.38 (1H, d, J = 2.2 Hz, H-8), 3.86 (3H, s,
3-OCHj3), 3.80 (3H, s, 7-OCH3); *C-NMR (200 MHz,
DMSO-dg) d: 178.0 (C-4), 165.1 (C-7), 160.9 (C-8a,
4, 1563 (C-2), 156.0 (C-5), 137.7 (C-3), 120.6
(C-1"), 130.2 (C-2', 6'), 115.8 (C-3', 5'), 105.2 (C-4a),
97.8 (C-6), 923 (C-8), 59.7 (7-OCHj), 56.1
(3-OCHs). A E¥dl 5 3cikafis —sl'Y, sk et
Y 1CNRETE.

&Y 12: AR K. ESI-MS m/z: 307 [M+
H]*. 'H-NMR (500 MHz, CDCl;) &: 7.61 (1H, d, J =
15.9 Hz, H-7), 7.07 (1H, dd, J = 8.1, 1.9 Hz, H-6),
7.04 (1H, d, J= 1.9 Hz, H-2), 6.92 (1H, d, J = 8.2 Hz,
H-5), 6.29 (1H, d, J = 15.9 Hz, H-8), 4.19 H, t, J =
6.7 Hz, H-1"), 3.93 (3H, s, 3-OCH;), 1.69 (2H, m,
H-2'), 1.56~1.28 (10H, m, H-3'~7’), 0.85 (3H, t, J =
7.0 Hz, H-8"); "“C-NMR (125 MHz, CDCl3) 6: 167.5
(C-9), 148.0 (C-3), 146.9 (C-4), 144.8 (C-7), 127.2
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(C-1), 1232 (C-5), 115.8 (C-6), 114.8 (C-8), 109.4
(C-2), 64.8 (C-1), 56.1 (3-OCH3), 32.0 (C-2'), 29.4
(C-3"), 29.4 (C-4"), 289 (C-5'), 262 (C-6), 22.8
(C-7", 14.3 (C-8"). VL -¥de 5 Scikdhos —s"7, %
YKENAEY) 12 LR T .

&P 13: AR A . ESI-MS m/z: 335 [M+
H]". 'H-NMR (500 MHz, CDCl;) 8: 7.61 (1H, d, J =
15.9 Hz, H-7), 7.07 (1H, dd, J = 8.1, 1.9 Hz, H-6),
7.04 (1H, d, J= 1.9 Hz, H-2), 6.92 (1H, d, J = 8.2 Hz,
H-5), 6.29 (1H, d, J = 15.9 Hz, H-8), 4.19 2H, t, J =
6.8 Hz, H-1"), 3.93 (3H, s, 3-OCH3), 1.69 (2H, m,
H-2'), 1.56~1.28 (14H, m, H-3'~9"), 0.88 (3H, t, J =
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(C-1), 123.2 (C-6), 115.8 (C-8), 114.8 (C-5), 109.4
(C-2), 64.8 (C-1"), 56.1 (OCH3), 32.1 (C-2"), 29.7
(C-3"), 29.7 (C-4"), 29.5 (C-5'), 29.5 (C-6'), 28.9
(C-7"), 26.2 (C-8"), 22.8 (C-9"), 14.3 (C-10"). LL E%f
W S5 ocikE— 8, etk A 13 N E-5 -
3-(4-F2HE-3- WA A HL)- U A R I

&Y 14: ToEENE (HREE . ESI-MS m/z: 165
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(2H, d, J = 8.6 Hz, H-2, 6), 7.47 (1H, d, J = 15.9 Hz,
H-7), 6.78 (2H, d, J = 8.6 Hz, H-3, 5), 6.28 (1H, d, J =
15.9 Hz, H-8); “C-NMR (200 MHz, DMSO-d;) &
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SCERIROE— Y, WA 14 RS R
B2k
(1] TEBEEPEEDEREZ RS, PEEDE M)

Jent bRiRFE AR AL, 1992.

R] JERERERESAE. AP ERELFE M)

T TR R, 1993.

3] HE=H, molg, S 5% P RE RN GC-MS

i [J]. HEEZFR, 2014, 20(11): 23-25.

[4] W=, B0, I, & A ER S AR RE

KM GC-MS 27 [1]. BURH 2R 7T 5528k, 2014,

28(2): 22-24.

(3]

(9]

[12]

[13]

[16]

[17]

Babler J H, Martin M J. A facile synthesis of the sex
pheromone of the
10-undecen-1-ol [J].
1799-1800.

Jean C, Descote G, Jean M. Preparation of homologs of
2-decen-10-oloic acid [J]. Bull Soc Chim France, 1963,
551-553.

BInE, phEZR, R, . S0 RE AL
W [J]. TEZY, 2016, 47(13): 2236-2240.

Vedernikov D N, Roshchin V 1. Extractive compounds of
Betulaceae family birch buds (Betula pendula Roth.): TV.

red bollworm moth from

J Org Chem, 1977, 42(10):

Composition of sesquiterpene diols, triols, and flavonoids
[J]. Russ J Bioorg Chem, 2012, 38(7): 753-761.

SR, ZESE, S, S ONREY WL R
ROy K FL P s v [0 Pk Zs, 2013, 35(3):
545-548.

FAHR, B &, REUE, & BB AT
[7]. HHEZH, 2015, 46(2): 185-188.

PO, @R, RSEIN, . LM EE A2 R H
IR R R AT [J]. MRS Tk, 2015,
35(5): 116-122.

PG, WAL, TR, S5 QUREAL R T AT
[7]. W2y, 2014, 45(19): 2757-2761.

Jang D S, Han A R, Park G, et al. Flavonoids and
aromatic compounds from the rhizomes of Zingiber
zerumbet [J]. Arch Pharm Res, 2004, 27(4): 386-389.

Bk B, BRI, R IBEAE (J]. TR EZ
24:E, 2008, 43(21): 1669-1670.

M @I, Mangelinckx S, B %€, . HT KR LM
B AL AL S A BE AT [T]. P2, 2013, 44(5):
524-527.

Dong H, Gou Y L, Cao S G, et al. Eicosenones and
methylated flavonols
Phytochemistry, 1999, 50(5): 899-902.

Liu H, Jin Y S, Song Y, et al. Three new compounds from
Arnebia euchroma [J]. J Asian Nat Prod Res, 2010, 12(4):
286-292.

Razieh H, Fatemeh M, Hamid R, er al. Discovery of

from Amomum koenigii [J].

neurotrophic agents based on hydroxycinnamic acid
scaffold [J]. Chem Biol Drug Des, 2016, 88(6): 926-937.
WHE, & O, &, OB D
TEBHZ R 222441k, 2010, 27(8): 615-617.



