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Chemical constituents from Gastrodia elata (IT)

LI Zhi-feng', WANG Ya-wei', WANG Qi', HUANG Lu-giang', MENG Tuo’, FENG Yu-lin', YANG Shi-lin'

1. National Pharmaceutical Eengineering Center for Solid Preparation in Chinese Herbal Medicine, Jiangxi University of
Traditional Chinese Medicine, Nanchang 330006, China

2. China Pharmaceutical University School of Pharmacy Pharmaceutics, Nanjing 210000, China

Abstract: Objective To study the chemical constituents of Gastrodia elata. Methods The compounds were separated and purified
by column chromatography and their structures were established by spectroscopic methods. Results Nine compounds were isolated
from the 50% ethanol extract of G elata, whose structures were determined as 1-furan-2-yl-2-(4-hydroxy-phenyl)-ethane-1, 2-dione (1), 2,
4-bis (4-hydroxybenzl)-phenol (2), 4-(methoxymethyl) phenyl-1-O-B-D-glucopyranoside (3), 1-furan-2-yl-2-(4-hydroxy-phenyl)-
ethanone (4), parishin B (5), parishin C (6), {1-[4-(B-D-glucopyranosyl-(1—3)-B-D-glucopyranosyloxy) benzyl], 2-[4-(B-D-
glucopyranosyloxy) benzyl]} citrate (7), bis (4-hydroxybenzyl) sulfide (8), and di-(p-hydroxybenzyl) disulfide (9). Conclusion
Compound 1 is a new compound, named gastrofurodione, and compound 9 is isolated from this genus for the first time.

Key words: Gastrodia elata Blume; gastrofurodione; 4-(methoxymethyl) phenyl-1-O-B-D-glucopyranoside; parishin B; parishin C;
di-(p-hydroxybenzy1) disulfide
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4-(H A ) 2K Bk -1-0-B-D- L WG A 45 R [4-
(methoxymethyl) phenyl-1-O-B-D-glucopyranoside,
3] 1-furan-2-yl-2-(4-hydroxy-phenyl)-ethanone (4).
R AR B (parishin B, 5). EA)#F C (parishin
Cs 6)+ {1-[4~(B-D-FHL W 1 450 B -(1—3)-B-D- N e ]
ZPEE) NIE], 2-[4-(B-D- P IR 4 B ) TR
FreE R e ( {1-[4-(B-D-glucopyranosyl-(1 — 3)-B-D-
2-[4-(B-D-glucopyra-
nosyloxy) benzyl]} citrate, 7). bis (4-hydroxybenzyl)
sulfide (8). XJFEIE NI —Hilk [di-(p-hydroxyl-
benzyl) disulfide, 9]. AW 14— A WARIE 15T
WEY), w4 A RBRRIE ], AL EW 9 A E IR
ZEEY T AR
1 XFES5HH

YRT—3 BUHE A CREFERZAR AL
Bruker AV—600 B % X (FE[H Bruker 22 7);
Flash [l 5840 [RVBERHSL IR AR
I3 M L RO S LC—10AT (H A B2
F]D; Angient1100 (SEEZ G2 7]); Waters LC—
300 ZUH A ik L (S2[E Waters); Sephadex
LH-20 thif 43 A% 1 Pharmacia A w5~ . i H
TR R SRR ) 7 o B P38k 23 Hr 4t

SCIG P St M 258, vy b2y
REF IR BT L 52 N R Gastrodia elata Blume
T EZE . AEIEAR A (2012B039) TRAFEAEVLFG
BL 2K
2 RBSSE

KR 30 kg, 50% LEEIFAMIREZIN 3 ¥k, BHK
2 h, FEHRAIE, 60 CIUIKRAE . SR T AB-8
KA JEREAT 73 B aiAl, 19K 20% 70%. 95%
LEEUERA . XF 70% SBEHR 73 BEATRENRAE (3%, LA
CAECPRE-HEE (191,901,802, 7130 101,
0: 1) BREEME. — S be- e (71 3) #Ror It
A% . Sephadex LH-20 L A% 145 % HPLC 43 B9
afifk, FEMLAY 1 (11.5mg). 2 (9.5mg). 3 (19.5
mg). 4 (15.0mg). 5 (110.5mg)~ 6 (120.0 mg).
7 (104 mg). 8 (10.5mg). 9 (8.5mg).
3 HMETE

thEY 1: R4 (B . Q-TOF-MS
m/z:215.034 9 [M—H]", 773k C,HgOs0 'H-NMR
(600 MHz, CD;0D) 6: 7.96 (1H, d, J = 0.6 Hz, H-5),
7.41 (1H, d, J= 3.6 Hz, H-3), 6.74 (1H, d, J= 3.6 Hz,
H-4) Jy BRI e 3 = 3 AEfE 5, 46

glucopyranosyloxy) benzyl],

BC-NMR (150 MHz, CD;OD) &: 150.1 (C-2), 122.8
(C-3), 112.7 (C-4), 149.6 (C-5), al%ngittyrp&4 14
WRIEER, 6 7.87 (2H, d,J=9.0 Hz, H-2', 6'), 6.92 (2H, d,
J =9.0 Hz, H-3, 5') J&F “HURKIZRIR S &R 115
T EAWETR 6 164.3 (C-1'), 132.4 (C-2', 6'), 124.2
(C-4"), 115.5 (C-3",5"), nlGn&styh &4 1 % R
ORI o 256 Tt ARG 7 i, mT AN gl
P IERAFAEARNS 31 TR A 56 IRk Fr b, Frah&
Wi 5 190.8 (C-7), 182.0 (C-6), FIHN&EFy &4 2
ANPREEL K, /£ HMBC i, H-3 5 C-6 A%, H-2',
6’5 C-7 FHIG, AIAIKMGIR S 7 A7 BEEmAH %, 1Ml
KING 6 MrFRIEAE, PR o HET e A
ATA 2 NG5 R B REERL 6 A1 7 A ERARR EEAE
(F 1), mA&AKENLEY 1 4 1-furan-2-yl-2-(4-
hydroxy-phenyl)-ethane-1,2-dione, J—NFifb &4,
107 44 K R BRIty i .

1 &% 18 HMBC XX R
Fig. 1 HMBC correlations of compound 1

E 2: EIRGE (HFEE) . mp 153~155 C.
'H-NMR (600 MHz, CD;0D) 6: 7.01 (2H, d, J = 8.4
Hz, H-2, 6), 6.95 (2H, d, J = 8.4 Hz, H-2", 6"), 6.88
(1H, d, J = 1.8 Hz, H-3), 6.80 (1H, dd, J = 7.8, 2.4 Hz,
H-5), 6.73 (1H, d, J = 7.8 Hz, H-6), 6.68 (2H, d, J =
8.4 Hz, H-3", 5"), 6.67 (2H, d, J = 8.4 Hz, H-3', 5'),
3.73 (2H, s, H-7'), 3.66 (2H, s, H-7"); C-NMR (150
MHz, CD;0OD) &: 155.8 (C-3"), 155.7 (C-4"), 153.5
(C-1), 132.6 (C-4), 132.6 (C-1"), 132.0 (C-2), 130.9
(C-3), 129.9 (C-2', 6'), 129.8 (C-2", 6"), 128.3 (C-1"),
127.5 (C-5), 115.6 (C-3', 5'), 115.4 (C-6, 3", 5"), 39.7
(C-7"),35.0 (C-7")o LA %0 5 Scikaios —s0Y,
YE B 2 O 2, 4-bis (4-hydroxybenyl)-phenol.

&Y 3. AOKA, ESI-MS m/z: 299 [M—
H] . '"H-NMR (600 MHz, CD;0D) 6: 7.24 (2H, d, J =
8.1 Hz, H-2, 6), 7.01 (2H, d, J = 8.1 Hz, H-3, 5), 4.86
(1H, d, J= 6.4 Hz, H-1'), 4.33 (2H, s, H-7), 3.70 (1H,
dd, J = 6.0, 12.0 Hz, H-6a"), 3.48 (1H, dd, J = 6.0,
12.0 Hz, H-6b’), 3.33~3.16 (4H, m, H-2'~5');
BC-NMR (150 MHz, CD;0D) 6: 157.4 (C-4), 132.0
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(C-1), 129.5 (C-2, 6), 116.4 (C-3, 5), 100.9 (C-1"),
73.7 (C-7), 73.7 (C-2'), 77.5 (C-3"), 70.2 (C-4"), 77.1
(C-5"), 61.1 (C-6"), 57.2 (C-8). LA I %¥ 55 Sk i
AR, MEEAY 3 N 4RI Fk-
1-O-B-D-IEG i 71 %8 0 7

EY) 4: BN, ESI-MS m/z: 203.01 [M+
H]". '"H-NMR (600 MHz, CD;0D) §: 7.80 (1H, d, J =
0.6 Hz, H-5), 7.37 (1H, d, J = 3.6 Hz, H-3), 7.09 (2H,
d, J=8.4 Hz, H-2', 6'), 6.62 (2H, d, J = 8.4 Hz, H-3',
5), 6.68 (1H, dd, J = 1.2, 3.6 Hz, H-4), 3.72 (2H, s,
H-7); "C-NMR (150 MHz, CD;OD) §: 187.7 (C-6),
157.5 (C-4"), 152.8 (C-2), 149.3 (C-5), 131.7 (C-2,
6'), 125.9 (C-1"), 120.5 (C-3), 116.5 (C-3', 5'), 113.8
(C-4), 45.0 (C-7)o LA - $0ds 5 SCilikIR i S A — 5,
&%) 4 4 1-furan-2-yl-2-(4-hydroxy-phenyl)-
ethanone,

twEY 5: AEHAK, mp 117~120 C.
UV Y (nm): 219.6, 266.9. '"H-NMR (600 MHz,
CD;0D) §: 2.75 (2H, d, J = 15.4 Hz, -CH,-), 2.89
(2H, d, J = 15.4 Hz, -CH,-), 3.72 (2H, d, J = 6.0
Hz, 2XGle-H-6), 3.87 (2H, d, J = 6.0 Hz, 2XGle-
H-6), 492, 493 (% 1H, d, J = 6.9 Hz, 2Xanomeric-
H), 4.95, 501 (% 2H, s, 2XH-7'), 3.52 (8H, m, 2X
Glc-H-2, 3, 4, 5), 7.23 (4H, m, 2XH-2', 6), 7.05
(4H, m, H-3', 5); "C-NMR (150 MHz, CD;OD) §:
43.6 (C-2, 4), 74.7 (C-3), 61.2 (2XGle-C-6), 66.2,
67.1 (2XC-7'), 69.9 (2XGle-C-2), 73.4 (2XGle-C-
3), 73.5 (2XGle-C-4), 76.5 (2X Gle-C-5), 100.8
(2XGle-C-1), 116.5 (2XC-3", 5), 129.4 (C-1"),
129.6 (2XC-2', 6'), 157.6 (2XC-4"), 172.2 (C-1),
173.5 (C-5), 174.4 (C-6). LA ¥ty SeikiiiE —
HU, WS eSS 8 BRI B.

&Y 6: Ak A. 'HINMR (600 MHz,
CD;0D) 6: 2.79, 2.89 (% 2H, m, 2X -CH,-), 3.52
(2H, dd, J = 6.0, 12.0 Hz, 2 X Glc-H-6), 3.72 (2H, m,
2 X Glc-H-6), 4.89 (2H, d, J = 6.0 Hz, 2 X anomeric-
H), 5.0 (4H, s, 2XH-7), 3.30 (8H, m, 2X Gle-H-2, 3,
4,5),7.02 (4H, m, 2 X H-3", 5'), 7.29 (4H, m, 2 X H-2',
6); "C-NMR (150 MHz, CD;0D) &: 43.4 (C-2, 4),
61.2 (2XGle-C-6), 65.8 (2XC-7), 70.2 (2XGle-
C-2), 73.7 (2XGle-C-3), 77.0 (2XGle-C-4), 77.4
(2X Gle-C-5), 73.1 (C-3), 100.8 (2X Gle-C-1), 116.6
(2XC-3', 5", 129.8 (2XC-1"), 130.0 (2XC-2', 6),

157.6 2 X C-4"), 172.7 (C-1, 6), 174.9 (C-5). UL %
HickriE—s, et A 6 I ERIRRTE C.

&YW 7. At K. 'TH-NMR (600 MHz,
DMSO-dg) d: 2.82, 2.92 (#% 2H, d, J = 16.0 Hz,
2X-CH,-), 497 (4H, s, 2XH-7"), 3.30~3.90 (12H,
m, 3XGle-H-2, 3, 4, 5), 701 (4H, m, 2XH-3, 5,
726 (4H, m, 2XH-2', 6), 5.03, 492, 481 (% 1H,
d, J = 7.2 Hz, 3Xanomeric-H); *C-NMR (150 MHz,
DMSO-dg) 6: 43.5 (C-2, 4), 61.2 (2XGle-C-6', 6"),
66.6, 68.5 (2XC-7"), 73.7, 77.5, 70.2, 77.1 (2XGle-
C-2', 2", 3, 3", 4, 4" 5 5", 76.9 (C-3), 100.8
(2XGle-C-1,1"), 116.7 (2XC-3', 5", 129.9 (2XC-
1), 130.1 2XC-2, 6, 157.8 (2XC-4'), 104.5 (Gle-
C-1"""), 65.9 (Glc-C-6""), 76.56, 88.0, 70.6, 77.4
(Gle-C-2"", 3™, 4, 5", 172.8 (C-1, 6), 174.9 (C-
5)e LA Ed 5 scikapoE — 5™, Mot s T b
{1-[4-(B-D-MH T 3 475 -(1—3)- B-D- L 3 26 B 420)
5], 2-[4-(B-D-Mtm %R AE) T AR

& 8: Ltk il (HWEE). ESI-MS m/z: 246
[M-+H]". "H-NMR (600 MHz, CD;0D) d: 7.09 (4H,
d, J=8.1 Hz, H-3, 5, 3', 5"), 6.74 (4H, d, J = 8.1 Hz,
H-2, 6, 2', 6'), 3.51 (4H, s, H-7, 7): "*C-NMR (150
MHz, CD;0D): 155.9 (C-4, 4'), 129.8 (C-2, 6, 2/, 6),
129.1 (C-1, 1), 114.8 (C-3, 5, 3", 5"), 34.7 (C-7, 7')> LA
EHE S SRR 8, MO E A 8 4 bis
(4-hydroxybenzyl) sulfide.

AEY 9: HER A, mp 169~171 C. ESI-MS
milz: 277 [M—H] . 'H-NMR (600 MHz, CD;0D) &:
3.55 (4H, s, H-7, 7'), 6.75 (4H, d, J = 8.4 Hz, H-2, 6,
2', 6", 7.07 (4H, d, J = 8.4 Hz, H-3, 5, 3, 5');
BC-NMR (150 MHz, CD;0D) d: 42.3 (C-7, 7'), 114.9
(C-3, 5, 3, 5"), 1283 (C-1, 1), 130.4 (C-2, 6, 2, 6'),
156.5 (C-4, 4", VL ¥ 5 ek — 8, s
SENEN 9 A0 PRI I ik
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