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Chemical constituents in Alpinia oxyphylla seed DI Lei, WANG Zhi-yuan, WANG Zhi, LI Ning, WANG Kai-jin
(Anhui Province Key Laboratory of Research and Development of Traditional Chinese Medicine, School of Life Sciences,
Anhui University, Hefei 230039, China), J. Plant Resour. & Environ. 2011, 20(2) : 94-96

Abstract: Using column chromatography, MS and NMR techniques, compound I - VI were isolated and identified from the
ethyl acetate fraction of 80% ethanol extract of Alpinia oxyphylla Miq. seed, and compound VI-IX from the petroleum
ether fraction. Nine compounds are as follows: yakuchinone A ( I ), yakuchinone B ( Il ), tectochrysin ( Il ), 4-
methoxy-1,2-dihydrocyclobutabenzene (IV) , protocatechuic acid ( V'), B-daucosterol ( VI), sitosteryl palmitate ( V),
palmitic acid (V) and stigmasterol (IX). In which, compound IV is a new natural compound, and compound VI, VIl and

IX are isolated from A. oxyphylla for the first time.
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FE4 S Q946; R284. 1 MERFRES: A

5B 2Rl ( Zingiberaceae ) 111 32 J& (Alpinia Roxb.) fi#)
258 (A, oxyphylla Miq.) T4 AR S S E U KRG 25 2
—, B TR AR, R 2, A BT A IR
AR V5 $5 MR IGE F [E51 4% 45 bR S5 DR, i R 22 P T ML e €A [
FEEE o MR TR EAr B O BB s AR 2
B | SRR IR S 2R oy 2 2R R 2 A
HAPE S M) st B H PR A
R T S . N T IRATE R R X — 158 2l
FAGEUR AZ B A ROy VR R 25 B R 2 o AT T
BRRBM BT,

1 e 7 %

11 ##FnEs

PR R T 2007 4F 12 AW T L RUE 2N h 258 Kl
Y, RGO F R b I SRR E .

FEAEALRE XRC-1 W AU A IR AR IE, U TR
SERPEANES ) Bruker AM-400 &% BEHARAX (TMS P57
[ Bruker 2~ ®]) F1 VG AutoSpec — 3000 FIEAL (B E VG A
Al) .

JEHTHE R Sephadex LH=20(75 ~ 100 wm, Fif #t Pharmacia

s EHA: 2010-10-19

XERS. 1674-7895(2011)02-0094-03

Fine Chemical Co. Ltd.) 1 MCI GEL CHP20P(75 ~150 wm, H
7% Mitsubishi Chemical Co.) ; B (200 ~300 H ) FlAEEAR H W
HE QIR i A B 28 Tl sk irali, R
HH 10% Wik - 2 EER RO B £
1.2 RERS5HE

TR 258 4 ke, BTS20 Hf, H 20 L AR RS 5L
80% LBEIFIFRIRER 3 YK, B 3 h, & I IRBUR , R W 4 15312
HY 280 g M RERIFET/RP, &26ME ., 2828 IET B
MRV FEB, BERE R 4> IR 4 Yk, 20 )6 3F k45 05, 1560
B MR E 60 g, LR LBRFRAMEE 100 g IF T 8402 5
50 g MAKAHFTIRE L 65 g0

B4 IR L RB A LTk AT | FH A i ok — DA P19 5 YR A6 B Ok
BTG 2001 ~0:1) , 185 A ~ G 7 N4Y. B A LRI
FEJENT, FA - 28 2 BRI A TORR FE U G (AR EE 20:1 ~
5:1) 785 Bl ~ B4 4 AN4H4% s Bl LHAM e mE A 20T, Lioa
k- Z MR ZBRIR A (PRFLEE 20:1) B, $54¢ Sephadex LH-
20 AT, HTGK CBER Z Ve, 586 E9 T (20 mg) ;B2
Hor s Sephadex LH-20 HEENT, JCK SR, -4 H -
AIMBER G (R 4:1) B AR A2k & 1 (13
mg) ; B3 M E AR ENT , A B - 218 Z B TR AW (1
FRHE10:1) PR, 5 4 Sephadex LH-204% 2 #r, Jo/K 2 & ¥k

HETH . ZUENFEEFER AT H (08040106812) 5 L2844 A IRFL:IE 4 BT H (090113100)
TEERN. B 7 (1988—) , 3, R A+, 28 N KRG 1 2% 07 T AR 5%
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BE &, 2. s B R fkeEasr 95

B AR EE AW (25 mg) o C FL4T B RERAEZNT, & k-
LR TFRIEAW (TR 3.5:1) Bt , F3@ & MCI )27, A
K- FBEIR A VOB B DR (R B 1:0 ~0:1) B G IV
(10 mg) , FWATBEERALZH, =& W b - H BEIR & W
FEVEIE (AT 10:1 ~ 8:1) , Fi48 Sephadex LH-20 H: 247,
IKEELEM, A BLEY V (20 mg) ., G Fisr& kit 24T,
SR T B- P ESR AR (TR LL 8:3) ¥t , 52 A @ E R, G
KBRS VRIS AR EML A V(17 mg) .

A Bk 4y b R A, FH A i e — DN R A VR R Uk i
(PRFRHL 40:1 ~10:1) ,A538] A ~E 5 NS, A WA RSk
FEEMT, A MR- £ R O BR R A (IR B L 50:1) YIS, 75 2]
F R R, B FH TG K R BE AN TG K ZL B4 e % 3 Uk, 152
EEHVI(14 mg) , D WAL EBEEZEN, AMit-2Z]R 2
PR A VB CRBLEL 30:1) YRIBE, 75 3 1 € 0 R 51 4, G /K P e
BB SEMEEYI(13 mg) . E i34 Sephadex LH-20
FEENT, TR QB R Z e, 75 30 A 6 R AR IX (25 me) .
1.3 S#HEE

WAL A i B AL MR | 2R MS AT NMR S585 AR, IF454
ELAISCER B, ST A B A B A T ~ X 25 55

2 & R

&Y 1. HORY,; EI-MS (m/z) . 312[M]*; 454
NMR % §5 80 & H o 73X~ € H,, 0, "H-NMR (400 MHz,
CD,0D) 8: 2.75 ~2.78(2H,m,H-1), 2.55(2H, m, H-2),
2.39(2H, m, H-4),1.52 ~1.55(4H,m,H-5,6) ,2.66 ~2.70
(2H,m,H-7), 6.75(1H,d,J=1.8 Hz,H-2"), 6.61(1H,dd,
J=1.8,8.0 Hz,H-5") ,6.73(1H,d,J=8.0 Hz,H-6") ,7.12 ~
7.26(5H,m,H-2" ~H-6"),3. 78 (3H,s,-OCH, ) .,”” C-NMR
(100 MHz,CD,0D) 6:30.5(C-1) ,45.3(C-2),213.2(C-3),
43.5(C-4),24.3(C-5),32.0(C-6),36.6(C-7),134.0(C-
1),113.1(C-2"),148.8(C-3") ,145.7(C-4") ,116. 1 (C-
5'),121.7(C-6"),143.5 (C-1"),129.4(C-2",6") ,129.3(C-
3",5"),126.7(d,C—-4") ,56.4(-OCH, ) , VA Fisie 53
FR[9— 10 TR 1 £ 2 W FHY A 5090 — 380, Wi e AL & 0 o 4
R H ( yakuchinone A) o

A I B R ; EI-MS (m/z) :310[ M]*; 45 &
NMR % ¥ 5 & H 4 73N €, H,y, 0,,' H-NMR (400 MHz,
CD,0D) 6: 7.54(1H, d, J=16.0 Hz, H-1), 6.65(1H,d,J=
16.0 Hz,H-2) ,1.64 ~1.67(4H,m,H-5 H-6),2.61 ~2.70
(4H,m,H-4,7), 7.11(1H,d, J=1.6 Hz,H-2"), 7.09(1H,
dd,Jj=1.6, 8.0 Hz,H-5"), 6.81 (1H,d, J=8.0 Hz, H-6"),
7.16 ~7.24 (5H, m, H-2" ~H-6"), “C-NMR (100 MHz,
CD,0D) 6 143.5(C-1), 124.6(C-2), 203.4(C-3), 41.1
(C-4), 25.3(C-5),32.2(C-6),36.6(C-7),127.7(C-1"),
111.9(C-2"),149.4(C=3"),151.0(C-4"),116.6(C-5"),

124.1(C-6') ,145.3(C-1"),129.3(C-2",6"),129.4(C-3",
5"),126.7(C-4") ,56.4(-0CH,) , LA i iE%E 5 k[ 9-
10 ]R8 ) 257 B 2 0 5005 — 30, WOi e ik B R 3 B R £
(yakuchinone B) ,,

E . ¥ O EEM AR EI-MS m/z(% ) ;268 [ M]*
(100),239 (47),225(24),166 (7),138 (15),123(6), 120
(10),110(7),108 (5),105(7),102(6),95(4),77(7) ,69
(9) ;254 NMR s K 7300 € H,, 0, ., H-NMR (400
MHz,acetone—d, ) 6:6.83(1H,s,H-3),6.36(1H,d,J=2.0
Hz,H-6),6.74(1H,d,J=2.0 Hz,H-8),7.58 ~8. 10(5H,m,
H-2" ~H-6"),3.95(3H,s,-0CH,),” C-NMR (100 MHz,
acetone—d, ) 8:165.9(C-2),107.3(C-3),184.3(C-4),164.1
(C-5),99.9(C-6),167.8(C=7),94.4(C-8),159.8(C=9),
107.2(C-10),133.2(C-1"),128.3(C-2",6') ,131.0(C-3",
5'),133.8(C-4"),57.5(7-0CH, ) , VI I #5048 5 Scmk
[ 11 JHRGE A7 2F 3 3R 800G — 350, O 2 %Ak & W i 2 i
# (tectochrysin) ,

EYWN A8 OARY ; ESI-MS(m/z) : 145 M+H ] 454
NMR %% 3% 8 72 H 4> 738 ¢, H,y O, "H—NMR (400 MHz,
CD,0D) 8: 6.63(1H,d, J=2.0 Hz,H-3), 6.57(1H, dd, J=
8.0,2.0 Hz,H-5), 6.73(1H,d,J=8.0 Hz,H-6), 2.48(2H,
t,J= 7.6 Hz, H-7),2.76(2H, t, J=7.6 Hz,H-8), 3.76
(1H, s, =OCH,) ,* C=NMR (100 MHz,CD,0D)3:134.2(C-
1),146.0(C-2),116.4(C-3),149. 1 (C-4),113.3(C=5),
121.9(C-6),32.2(C-7),38.0(C-8) ,56.6(4-0CH, ) , Itk
B K E N 4-methoxy-1, 2-dihydrocyclobutabenzene , VR
B RIRF=Y) , Tan 261 CARGE T HAb A A 0 ¥

EWV B EH K ESI-MS (m/z) : 155 M+H] " ; 45 4
NMR %8 o2 K 738 ¢, H, 0,, "H-NMR (400 MHz,
CD,0D) 6:7.43(1H,dd, J=7.9,2.0 Hz,H-6), 7.41(1H,d,
J=2.0 Hz,H-2),6.78(1H,d,J=7.9 Hz,H-5) ,'*C-NMR( 100
MHz,CD,0D) 8:123.1(C=1),117.7(C=2),145.9(C-3),
151.4(C-4), 115.7(C=5), 123.9(C=6), 170.3(C0O0-),
DAL U R0 Sk [ 13 ] 4 A SR LS R 1) Aaie — 3, o
EZAA Y N FEILERHR ( protocatechuic acid) ,

& VL. H B8 & ; Liebermann — Burchard Sz v 5 FH |
Molish SRt 5 B ; SHRUESD B-iH 2 N SRR 2 24T, 4
I FE A - P (RER L3 1) AT - 2R SR (R
4:1) A= - B (RRLLE 10:1)3 PRI RS TR, RE
(EAH ), BSO8R A SR T, WO 1Z b 54 B-
% N (B-daucosterol ) ,

k& PV A o F R B AR EI-MS(m/z): 396[ M* -
CH,(CH,),,COOH]; 454 NMR 4%, #ie %k &9 7K
M C,sHy0,, "H-NMR (400 MHz,CDCL,) 8:4.60(1H,m,H—
6),5.26(1H,d,J=4.8 Hz, H-6), 0.68(3H,s,H-18), 1.02
(3H,s,H-19), 0.93(3H,d,J=6.8 Hz,H-21), 0.86(3H,d,
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J=7.0 Hz,H-26) ,0.81(3H,d,J=6.6 Hz,H-27) ,0.89(3H,1,
J=7.2 Hz,H-29) ,2.30(2H,t,J=7.2 Hz,H-2") ,1.25[ 28H,
m,(CH,),,],1.61(2H,m,H-15") ,0.88 (3H,t,/=6.8 Hz,H-
16") > C-NMR(100 MHz,CDCL,) 8: 37.0(C-1) ,27.2(C-2),
73.7(C-3),38.2(C-4),139.7(C-5),122.6(d,C-6),31.9
(C=7),29.7(C=8),50.0(C=9),36.6(C-10),21.0(C-11),
38.1(C-12),42.3(C-13),56.7(C-14),24.3(C-15),28.2
(C=16),56.0(C-17) ,11.8(C~18),19.3(C=19),36.2( C=
20),18.8(C=21),33.9((=22),26.1(C-23),45.8(C-24),
29.1(C=25),19.8(C=26),23.1(C=27),19.0(C-28) ,12.0
(C=29),174.3(C~1") ,34.7(C=2") ,25.0(C=3") ,29.1 ~29.7
(C-4'~13"),31.9(C-14"),22.7(C-15") ,14.1(C-16") , VL
R 5 SOk [ 14 ] HROE P A S B AR AR R AR 0B — 2K
WO 2 Z A S R A S BERR AR S (sitosteryl palmitate) .

1k & W H o 85 R K mp: 63 °C ~64 °C; EI-MS
(m/z):256 [ M]"; 45 £ NMR Ko o o2 %Ak & 90 53 7 0
€, Hy,0,. " H-NMR (400 MHz, CDCL,) 8:2.35(2H,t,/=7.2
Hz,H-2),1.18 ~ 1.30[ 28H, m, (CH,) , ],1. 64 (2H, m, H—
15),0. 88 (3H,1,J=6.8 Hz, H=16) . C=NMR (100 MHz,
CDCL,)6:178.9(C=1),33.9(C=2),27.4(C=3),29.1 ~29.7
(C=4 ~13) ,31.9(C~14),22.7(C=15) ,14.1(C~16) . VI ¥k
55 SCHR D15 ] 408 B A7 R R ) B0 — 2, o 2 Ak G
FARE R (palmitic acid) .

e & WIX: R R AR BE) 5 mp: 165 C ~
166 °C ;Liebermann—Burchard Jz v 2 BH 4 ; 5 5§ B bR E & 3L
()2 24T, 20 BT e - PO R (IR R L 4:1) it - 2R
CBECARBUEL 5. 5:1) A1 =S H e - FH B (AR BREL 15:1) 3 T
ARG TR, RIEME, RER 1 AR RGBSR TR,
WO R Ak W o B S 8 ( stigmasterol )

MR EH 80% L BRI 7 B2 RE T 9 A B AR R
oy b N CBRFR Iy oy B R S b5 T ~ VI, A1
B B e S VL ~ X, 9 MEE Y EEALE
T TS EPEGEE EER | B R R ALIR S I, e kG IV
1 FER I RIRT ), A BRI T2 s e eI,
VIR DX B A B B AR 2, ABFRRSE AR a5 BT
— ARG P 2 BRI TR BE I R R R AR AL T IR R
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