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Chemical constituents from Alpinia coriacea
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Abstract: Objective To study the chemical constituents of Alpinia coriacea. Methods The chemical constituents were separated
and purified by silica gel, ODS, Sephadex LH-20 column chromatographies, and preparative HPLC. Their structures were determined
by physicochemical properties and spectral data analyses. Results Fifteen compounds were isolated from 4. coriacea, and identified
as 4-hydroxybenzaldehyde (1), anisic acid (2), pinocembrin (3), apigenin (4), izalpinin (5), kaempferol (6), 5,7,3',4'-tetrahydroxy-
flavanone (7), 3,5-dihydroxy-7,4’-dimethoxyflavone (8), a-tocospiro A (9), stigmast-4-ene-6a-ol-3-one (10), stigmast-4-en-3-one (11),
7-keto-B-sitosterol (12), (22E,24R)-5a,8a-epidioxyergosta-6,22-dien-3B-ol (13), stigmasterol (14), and B-sitosterol (15). Conclusion
All compounds are isolated from A. coriacea for the first time, among which compounds 2, 7, and 9—13 are isolated from the plants of
Alpinia L. for the first time.
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TR FIRIE o AURGE 2 A S A L
L ORI HAT B P HIV 3G, b T &
TERA o L 223X g R A A PR, IiE R
APt HIV IGTER G, AURGE A 5 oo it 1l 22
1) 90% L BEFE I A0 22 o HEAT T R,
M3 AR E] 15 AMEEY, 73 0 4 8 o R R
¢ (4-hydroxybenzaldehyde, 1). 4-F4FEKFR
(anisic acid, 2). FFfA% (pinocembrin, 3). Fritz
(apigenin, 4). RZFEZE C(izalpinin, 5). 14
(kaempferol, 6). 5,7,3"4"-DUFRIt &3l (5,7,3'4'-
tetrahydroxy-flavanone, 7). 3,5- 3 %Jt-7,4- "4
KW (3,5-dihydroxy-7,4"-dimethoxyflavone, 8).
a-tocospiros A (9). 60-F£5E 1 {§§ -4-J7i-3-1i (stigmast-
4-ene-60-0l-3-one, 10). & §i-4-44i-3-Mi] (stigmast-4-
en-3-one, 11). 7-fiE-B-75 H§ ¥ (7-keto-B-sitosterol,
12). 5a,80-% F-(22E,24R)-7 1 §5-6,22- H5-3p-
fE [(22E,24R)-50,80-epidioxyergosta-6,22-dien-3B-ol,
13]. & B¥ (stigmasterol, 14) F1 B-4% & B¥
(B-sitosterol, 15). FTA L&A 4 B A 1L
LrhoyEads), Wbtk a 2. 7. 9~13 HE IR
ESE k7D R C
1 UE5HH

Bruker AV-400 Y A% # IR X (FE [ Bruker
/37)); Finnigan LCQ Advantage MAX Jitif{% (3%
B A T]D; Agilent 1200 4347 8 i ROBAR (1543
CEE R RHE AR A H]D; Cosmosil Cig 73 H74!
s (250 mm X 4.6 mm, 5 um); Dionex il £ %4
RSO (A (SEEFR 22 A 7)) Cosmosil Cig il
H AR (250 mmX 10 mm, 5 um); )2k
GFass AR ISR (5 ST ); Sephadex
LH-20 (Amersham Blosclences A #]); ODS #4544
Bl (Cig, 10~40 pm, Merck A 5]); 4001N HL 7R F
C L MRS BRI TR A ]D; BSZ-100 H 8
SRS (R IR AR A D RN
A YOKO-ZX (IR EATT A IR A ] JiE
7% RAL (A EYELA A% N-1001 %), a7
Bk o tratinksn] B IR AR AR,

B EAE T 20144E 5 AR A THEA S
VL8 08 T K AR el 28 v [ B 2 2 Bt i A
25 JURL I T T I v 53 Jt 2 8 VI 9 03 8 0 hy 22
Bl 22 B H 1122 Alpinia coriacea T. L. Wu
et Senjen M4 HL, FLUFAR A (H20140502) f-47 T
T P DK A T 2 AR )AL 27 208 T A S

EIRAE,
2 IEBSNE

FAR TR L L2245 4.0 kg, K6 90%
CFEEIRIIR 3 K, BRHK T d, SRR, ik
JEIRGEAS LB RIR B 476.0 go HIRE LR (100~
200 HD FEEEE B, KA A - 1 R £ 1
(100 : 0—0 : 100> HIFERR L HE-H1EE (100 © 00 :
1000 1A BEMEAIZEAT R BEGENL, £33 10 ANit4) Fr.
1~10, Fr. 2 (8.3 g) &R FHEMAE IR Sephadex
LH-20 Ay g LA E L R B a9 (124
mg). 12 (513 mg) A1 15 (42.3 mg). Fr.3 (144 g)
ZM AT (0 43 125, A i E-TA I (100 £ 0—0 < 100)
YEI AT B BEDERAT 2] 4 DN Fr. 3A~
3D. Fr. 3B & E4 A RIMAEY 10 (126.8 mg);
Fr. 3C RERCHE (A (200~300 H D, A1 HTRE-5 R
LR (81 2) KU ARG 4 (11.2
mg). 11 (8.6 mg) M 14 (12.6 mg); Fr. 3D LK
FEtO % (200~300 H) 435, Sephadex LH-20 (5%
fi-H ) aifb 3 28AY) 7 (33.6 mg) 113 (87.2
mg); Fr. 4 (32.8 g) £ ODS AL, H
fiE-7K (50 2 50—~100 : 0) SAVEHEFIBL VL, 32
4 MRS Fr. AA~4D. Fr. 4A 2140 m S0
i E, DLHFEE-/K (80 1 20) Miishtl, 554k
A3 (178 mg). 6 (21.4 mg) F18 (58.9 mg);
Fr. 4B 28l 25 B s A50RAH 73 8, LARIIE-7K (70 & 30)
K, SRS 1 (182 mg). 2 (21.7 mg)
A5 (13.4mg).

3 HMERE

AW 1. AR CRED, 5% T i,
AN B s ESI-MS m/z: 138 [M+H]',
'H-NMR (400 MHz, CDCl;) &: 9.83 (1H, s, -CHO),
7.81 (2H, d, J = 8.0 Hz, H-2, 6), 6.98 (2H, d, J = 8.0
Hz, H-3, 5); "C-NMR (100 MHz, CDCls) 6: 191.3
(-CHO), 161.8 (C-4), 132.6 (C-2, 6), 129.8 (C-1),
116.0 (C-3, 5)o LA ¥l 5 Scpaas s A — 54+,
WA 1 ORI .

AW 2: ARG CRED, ST
ESI-MS m/z: 152 [M+H] . 'H-NMR (400 MHz,
DMSO-ds) 6: 7.85 (2H, d, J = 8.0 Hz, H-2, 6), 6.98
(2H, d, J = 8.0 Hz, H-3, 5), 3.78 (3H, s, 4-OCH3);
BC-NMR (100 MHz, DMSO-ds) 6: 167.0 (-COOH),
162.9 (C-4), 131.4 (C-2, 6), 123.0 (C-1), 113.8 (C-3,
5), 55.5 (OCH3).  LA_E%idis 5 SChik s 2 A —5°,
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AW 3: I EOERE S (FRD, SETA
P AR EE, = Gk S R 56 IR B A IS 7 FH 12 5
ESI-MS m/z: 240 [M+H]"; 'H-NMR (400 MHz,
CDCly) 6: 12.04 (1H, s, 7-OH), 7.40~7.50 (5H, m,
H-2', 6"), 6.02 (1H, d, J = 2.0 Hz, H-8), 6.00 (1H, d,
J=2.0 Hz, H-6), 5.41 (1H, dd, J = 13.2, 2.5 Hz, H-2),
3.05 (1H, dd, J = 17.2, 2.5 Hz, H-30), 2.80 (1H, dd,
J =172, 132 Hz, H-3f); “C-NMR (100 MHz,
CDCl3) d: 196.0 (C-4), 164.9 (C-7), 164.5 (C-9), 163.3
(C-5), 1384 (C-1"), 129.1 (C-4), 129.0 (C-3, 5"),
126.3 (C-2', 6'), 103.3 (C-10), 96.9 (C-6), 95.7 (C-8),
79.4 (C-2), 43.5 (C-3). LA EEd5 SOk Je A —
U, WA E Y 3 TR

ﬂcﬁ% 4: RIOA, I TED, ZEE
SN ERR-BER S N FHPE s ESTI-MS m/z: 271 [M+
H]'. 'H-NMR (400 MHz, DMSO-d) 6: 12.96 (1H,
5-OH), 7.91 (2H, d, J = 8.8 Hz, H-2', 6'), 6.91 (2H, d,
J = 8.8 Hz, H-3', 5'), 6.77 (1H, s, H-3), 6.47 (1H, d,
J = 2.0 Hz, H-8), 6.18 (1H, d, J = 2.0 Hz, H-6):
BC-NMR (100 MHz, DMSO-dq) J: 181.7 (C-4), 164.2
(C-2), 163.7 (C-7), 161.5 (C-5), 161.2 (C-4"), 157.3
(C-9), 128.5 (C-2/, 6"), 121.2 (C-1"), 116.0 (C-3', 5,
103.7 (C-10), 102.9 (C-3), 98.8 (C-6), 94.0 (C-8). LA
A SRR E A B, A 4 N

0&\#@ 5: mOIEEMA, SETEN, =
%Mﬁe&F LR -k SN B 5 ESI-MS m/z: 285
[M+H]". 'H-NMR (400 MHz, CDCl3) &: 11.67 (1H,
s, 5-OH), 8.19 (2H, dd, J = 8.0, 2.0 Hz, H-2', 6'), 7.51
(2H, dd, J = 8.0, 2.0 Hz, H-3', 5'), 7.47 (1H, dd, J =
8.0, 2.0 Hz, H-4), 6.64 (1H, s, 3-OH), 6.51 (1H, d, J =
2.0 Hz, H-8), 6.39 (1H, d, J = 2.0 Hz, H-6), 3.90 (3H,
s, 7-OCHs); "*C-NMR (100 MHz, CDCly) §: 175.7
(C-4), 166.1 (C-7), 161.0 (C-5), 157.2 (C-9), 145.4
(C-2), 136.8 (C-3), 130.9 (C-1"), 130.4 (C-4"), 128.8
(C-3', 5'), 127.8 (C-2', 6'), 104.2 (C-10), 98.2 (C-6),
92.4 (C-8), 56.0 (7-OCH3). LA L #di 5 SCHiRkHRIE 5L
A0, MY s IRER.

EY 6: WEETLEEMA, ST HEEAA
i, = SO R S N RN B R - Bk S M BH s EST-MS
miz: 287 [M+H] . 'H-NMR (400 MHz, CDCl;) &
12.48 (1H, s, 5-OH), 10.16 (1H, s, 7-OH), 10.87 (1H,

s, 3-OH), 9.53 (1H, s, 4'-OH), 8.03 (2H, d, J = 8.4 Hz,
H-2', 6'), 6.91 (2H, d, J = 8.4 Hz, H-3', 5'), 6.44 (1H,
d, J = 1.8 Hz, H-6), 6.19 (1H, d, J = 1.8 Hz, H-8);
BC-NMR (100 MHz, CDCly) d: 175.9 (C-4), 164.0
(C-7), 160.7 (C-5), 159.2 (C-9), 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-10), 98.3 (C-6), 93.5 (C-8).
DL $ode 5 scmkisE A 8, M etk 6
yIRIIES

WE 7: REOTEEM AR, SETEUiIM
PRI, — SR SN R R R - R S M FH % s EST-MS
m/z: 289 [M+H]". "H-NMR (400 MHz, DMSO-dj) &
12.12 (1H, s, 5-OH), 6.81 (1H, brs, H-5'), 6.68 (2H,
brs, H-2', 6"), 5.76 (2H, m, H-6, 8), 5.28 (1H, dd, J =
12.4, 3.2 Hz, H-2), 3.06 (1H, dd, J = 17.2, 3.2 Hz,
H-3p), 2.67 (1H, dd, J = 17.2, 12.4 Hz, H-3a); “C-NMR
(100 MHz, DMSO-dj) d: 195.8 (C-4), 166.1 (C-7), 163.5
(C-9), 162.8 (C-5), 145.7 (C-4'), 1452 (C-3'), 129.6
(C-1"), 117.9 (C-6)), 115.4 (C-5"), 114.3 (C-2), 101.4
(C-10), 96.0 (C-6), 95.3 (C-8), 78.4 (C-2), 42.1 (C-3). LA
R S SR A S, MRS T N
5,7,3"4"-DUFRdE A o .

&Y 8: REOILETEMAR, ST,
AR RN R ER R BRI B s ESI-MS mi/z:
315 [M+H]". "H-NMR (400 MHz, CDCl;) &: 11.74
(1H, s, 5-OH), 8.16 (2H, d, J = 8.8 Hz, H-3, 5), 7.02
(2H, d, J = 8.8 Hz, H-2, 6), 6.48 (1H, d, J = 2.0 Hz,
H-8), 6.37 (1H, d, J = 2.0 Hz, H-6), 3.88 (6H, s, 7,
4-OCHs);: "“C-NMR (100 MHz, CDCL) &: 175.3
(C-4), 165.8 (C-7), 161.3 (C-4'), 160.9 (C-5), 156.9
(C-9), 146.0 (C-2), 135.8 (C-3), 129.5 (C-2', 6'), 123.3
(C-1'), 114.2 (C-3, 5'), 104.1 (C-10), 98.0 (C-6), 92.3
(C-8), 56.0 (7-OCHj3), 55.6 (4'-OCH3). LA E¥di 53
mkARE R A B, MO S 8 0 3,5- Ak
74" - AR SRR i

AW 9: LRy, EJ AT F AN &) 5
ESI-MS m/z: 463 [M+H]". 'H-NMR (400 MHz,
CDCly) 6: 4.72 (1H, s, 4-OH), 2.42 (1H, dt, J = 12.4,
6.8 Hz, H-7p), 2.01 (3H, s, H-3a), 1.87 (1H, dt, J =
11.6, 6.8 Hz, H-80), 1.81 (3H, s, H-6a), 1.79 (3H, s,
H-5a), 1.77 (1H, dt, J = 12.4, 6.8 Hz, H-7a), 1.67 (1H,
dt, J = 11.6, 6.8 Hz, H-8B), 1.60 (2H, dd, J = 8.4, 6.8
Hz, H-10), 1.04 (3H, s, H-9a), 0.84 (6H, d, J = 6.8 Hz,
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H-21a, 22), 0.83 (3H, d, J = 7.6 Hz, H-13a), 0.81 (3H,
d, J = 6.8 Hz, H-17a); *C-NMR (100 MHz, CDCl;) 8:
207.2 (C-3), 205.1 (C-1), 163.2 (C-5), 139.4 (C-6),
92.3 (C-2), 89.2 (C-4), 87.2 (C-9), 41.6 (C-10), 39.5
(C-20), 37.7 (C-12), 37.6 (C-14), 37.6 (C-16), 37.4
(C-18), 36.3 (C-8), 33.0 (C-7), 32.9 (C-13), 32.8
(C-17), 28.1 (C-21), 25.6 (C-9a), 25.0 (C-15), 24.9
(C-3a), 24.6 (C-19), 22.9 (C-21a), 22.8 (C-22), 22.6
(C-11), 19.9 (C-13a), 19.8 (C-17), 11.9 (C-5a), 8.8
(C-6a). DA F¥ds 5 scmkapig A —5l, ke
A 9 4 a-tocospiros Ao

&Y 10: LtsRg i (F), T =
S 4¢, Liebermann-Burchard [ MM ; ESI-MS
miz: 429 [M+H]". "H-NMR (400 MHz, CDCl;) &:
6.16 (1H, brs, H-4), 431 (1H, m, H-6), 0.70 (3H, s,
H-18), 1.17 (3H, s, H-19), 0.81 (3H, d, J = 7.2 Hz,
H-27), 0.84 (3H, d, J = 7.2 Hz, H-26), 0.91 (3H, d, J =
6.8 Hz, H-21), 0.86 3H, t, J = 6.8 Hz, H-29);
BC.NMR (100 MHz, CDCl;) d: 199.5 (C-3), 171.5
(C-5), 119.8 (C-4), 68.9 (C-6), 56.1 (C-17), 55.7
(C-14), 53.9 (C-9), 46.0 (C-24), 42.6 (C-13), 41.7
(C-7), 39.6 (C-12), 39.2 (C-10), 36.4 (C-1), 36.2
(C-20), 34.3 (C-2), 34.0 (C-8), 34.0 (C-22), 29.3
(C-25), 28.3 (C-16), 26.2 (C-23), 24.3 (C-15), 23.2
(C-28), 21.2 (C-11), 20.0 (C-26), 19.2 (C-27), 18.8
(C-21), 18.4 (C-19), 12.1 (C-29), 12.1 (C-18). LA %k
fi5 SCpR IR A S, A 10 Ky 6a-
?7\%5(((_4 ﬁ 3 Eﬂ

A 11: TtesRg s (E0), BT =
ZH¥%E, Liebermann-Burchard M [H{%; ESI-MS
miz: 413 [M+H] . 'H-NMR (400 MHz, CDCl;) 4
5.73 (1H, s, H-4), 1.18 (3H, s, H-19), 0.90 (3H, d, J =
6.8 Hz, H-21), 0.84 (3H, t, J = 6.8 Hz, H-29), 0.82
(3H, d, J = 6.8 Hz, H-26), 0.80 (3H, d, J = 6.8 Hz,
H-27), 0.70 (3H, s, H-18); "*C-NMR (100 MHz,
CDCls) 6: 199.9 (C-3), 172.0 (C-5), 123.9 (C-4), 56.1
(C-17), 56.0 (C-14), 53.9 (C-9), 45.9 (C-24), 42.5
(C-13), 39.7 (C-12), 38.7 (C-10), 36.3 (C-20), 35.8
(C-1), 35.7 (C-8), 34.1 (C-22), 34.0 (C-2), 33.1 (C-6),
32.2 (C-7), 29.3 (C-25), 28.3 (C-16), 26.2 (C-23), 24.3
(C-15), 23.2 (C-28), 21.2 (C-11), 20.0 (C-26), 19.1
(C-27), 18.8 (C-21), 17.5 (C-19), 12.1 (C- 29) 12.1
(C-18). L ¥t 5 SCikp i seA — 5, ke

& 11 0 5 55 -4-45-3-1

EY 12 LEgEHRG S (F0D, S TH
figt Fil = & %%, Liebermann-Burchard J W [H P ;
ESI-MS m/z: 429 [M+H]". 'H-NMR (400 MHz,
CD;0D) &: 5.68 (1H, s, H-6), 3.58 (1H, m, H-3), 1.26
(3H, s, H-19), 0.98 (3H, d, J = 5.6 Hz, H-21), 0.89
(3H, t, J = 7.8 Hz, H-29), 0.85 (3H, d, J = 7.8 Hz,
H-27), 0.75 (3H, s, H-18); "“C-NMR (100 MHz,
CD;0D) 6: 204.7 (C-7), 169.1 (C-5), 126.3 (C-6), 71.2
(C-3), 56.1 (C-17), 51.5 (C-14), 51.5 (C-9), 47.3
(C-24), 46.6 (C-8), 44.3 (C-13), 42.7 (C-4), 40.1
(C-12), 39.7 (C-10), 37.6 (C-1), 37.3 (C-20), 35.1
(C-22), 31.9 (C-2), 30.4 (C-25), 29.6 (C-16), 27.4
(C-23), 27.2 (C-15), 24.2 (C-28), 22.3 (C-11), 20.2
(C-27), 19.5 (C-26), 19.4 (C-21), 17.7 (C-19), 12.4
(C-29), 12.3 (C-18). LA EEdli 5 SCHR IR IE H A —
U, W A 12 K T7- B P-4 (S

&Y 13 Jotsbkdi (), MR TH
B, s T =& ke, Liebermann Burchard Jx W FH
P£; ESI-MS m/z: 429 [M+H]". "H-NMR (400 MHz,
CDCly) 8: 6.51 (1H, d, J = 8.4 Hz, H-7), 6.25 (1H, d,
J = 8.4 Hz, H-6), 5.21 (1H, dd, J = 15.4, 7.8 Hz,
H-23), 5.15 (1H, dd, J = 15.4, 7.8 Hz, H-22), 1.00
(3H, d, J = 6.8 Hz, H-21), 0.92 (3H, d, J = 6.8 Hz,
H-28), 0.88 (3H, s, H-19), 0.83 (3H, d, J = 6.8 Hz,
H-27), 0.82 3H, d, J = 6.8 Hz, H-26), 0.82 (3H, s,
H-18); "*C-NMR (100 MHz, CDCL) ¢: 135.6 (C-6),
135.3 (C-22), 132.5 (C-23), 130.9 (C-7), 82.3 (C-5),
79.6 (C-8), 66.6 (C-3), 56.4 (C-17), 51.8 (C-14), 51.3
(C-9), 44.7 (C-13), 42.9 (C-24), 39.9 (C-20), 39.5
(C-12), 37.1 (C-4), 37.1 (C-10), 34.8 (C-1), 33.2
(C-25), 302 (C-2), 28.8 (C-16), 23.5 (C-11), 21.0
(C-21), 20.8 (C-15), 20.1 (C-27), 19.8 (C-26), 18.3
(C-19), 17.7 (C-28), 13.0 (C-18). LA - %dki 5 kiR
A, W% E A 13 4 Sa,80-7 4 -
(22E,24R)-77 111 {§§-6,22- —Jfi-3B-F

&Y 14: TEEPIRG S (R, MEETH
B, ST =% W 4E, Liebermann-Burchard S iV [
P£; ESI-MS m/z: 413 [M+H]". 'H-NMR (400 MHz,
CDCly) 8 5.34 (1H, d, J = 4.8 Hz, H-6), 5.12 (1H, dd,
J = 14.8, 8.8 Hz, H-22), 498 (1H, dd, J = 14.8, 8.8
Hz, H-23), 3.52 (1H, t, J = 4.8 Hz, H-3), 0.95 3H, s,
H-21), 0.91 (3H, t, J = 6.8 Hz, H-29), 0.86 (3H, s,
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H-26), 0.83 (3H, s, H-27), 0.81 (3H, s, H-19), 0.68

(3H, s, H-18); “C-NMR (100 MHz, CDCl;) 6: 140.9

(C-5), 138.5 (C-22), 129.4 (C-23), 121.9 (C-6), 72.0

(C-3), 57.0 (C-14), 56.1 (C-17), 51.4 (C-24), 50.3 (C-9),

42.5 (C-4), 42.4 (C-13), 40.6 (C-20), 39.8 (C-12), 37.4

(C-1), 36.7 (C-10), 32.1 (C-8), 32.0 (C-7), 32.0 (C-25),

31.8 (C-2), 29.1 (C-16), 25.6 (C-28), 24.5 (C-15), 21.4

(C-21), 21.2 (C-11), 21.2 (C-26), 19.5 (C-19), 19.1

(C-27), 12.4 (C-29), 12.2 (C-18). L _E¥ds 5 ikdRiE

AR, WA 14 Dy R
twAEY) 15: EEEHIRG M (E D, X’EF?Eﬁ

M, ST =& ¢ mp 139~140 °C; Liebermann-

Burchard SV RHE. 5 -7 (5§ B0 s H 3 Fh T
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S 30k
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