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Chemical constituents of Gastrodia elata
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Abstract: Objective To study the chemical constituents of Gastrodia elata. Methods The constituents were isolated by various
chromatographies, including preparative TLC, silica gel, Sephadex LH-20, and ODS columns, and their structures were elucidated on
the basis of their physicochemical properties and spectral data. Results Eleven compounds were isolated from 70% EtOH fraction
eluted from resin column and their structures were identified as gastrodin (1), 4-hydroxybenzyl alcohol (2), 4-hydroxybenzoic acid (3),
4-hydroxybenzaldehyde (4), 4-hydroxybenz-yl methyl ether (5), parishin (6), 4-(methylsulfinylmethyl) phenol (7), dibutyl phthalate
(8), dioctyl phthalate (9), 4, 4'-dihydroxydiphenyl methane (10), and grossamide (11). Conclusion Compound 7 is a new natural
product, and compounds 9 and 11 are isolated from the plants of Orchidacee for the first time.
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FEEE . Sephadex LH-20 DL A il 44 7 HPLC 43 254k
b, HEHLAEY 1 (10 mg). 2 (10.2 mg). 6 (220.0
mg). 8 (11.0mg) 11 (42 mg); 5 -
(19 1 1 #na R AR, Sephadex LH-205
ODS BL J¢ il #% 1 HPLC 473 @ 4lidk, 14214654 3(9.0
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(6.7mg) 110 (5.7 mg),
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&Y 1: HEBR, mp 150~153 'C. '"H-NMR
(600 MHz, CD;0D) ¢: 7.29 (2H, d, J = 8.4 Hz, H-3,
5), 7.10 (2H, d, J = 8.4 Hz, H-2, 6), 4.55 (2H, s, H-7),
492 (1H, d, J = 7.2 Hz, H-1"), 3.44~3.51 (4H, m,
Gle-H-2', 3', 4', 5"), 3.90 (1H, d, J = 11.4 Hz, H-6a’),
3.72 (1H, dd, J = 4.8, 2.0 Hz, H-6b"); '*C-NMR (150
MHz, CD;0D) ¢: 157.0 (C-1), 116.4 (C-2, 6), 128.2
(C-3, 5), 135.3 (C-4), 63.5 (C-7), 100.9 (C-1'), 73.5
(C-2"), 76.6 (C-3"), 70.0 (C-4'), 76.6 (C-5'), 61.2
(C-6"0 VA -Sd 5 Sk i S A — 80, et

L/ NWIPN P

& 2: AR, UV (nm): 222, 271.6.
'H-NMR (600 MHz, CD;OD) &: 7.22 (2H, d, J = 9.0
Hz, H-3, 5), 6.81 2H, d, J=9.0 Hz, H-2, 6), 421 (2H, s,
H-7); “C-NMR (150 MHz, CD;OD) 6: 157.9 (C-1),
118.1 (C-4), 132.1 (C-3, 5), 1152 (C-2, 6), 56.8
(-CHy)o HHUA EERSEMEW) 2 AT FR IR I

& 3: AfER Sy, mp 114~118 'C. 'H-NMR
(600 MHz, CD;0D) 8: 7.79 (2H, d, J = 8.4 Hz, H-2,
6), 6.96 (2H, d, J = 8.4 Hz, H-3, 5), 9.78 (1H, s,
CHO); “C-NMR (150 MHz, CD;0D) 6: 191.5 (C-7),
163.9 (C-4), 132.1 (C-2, 6), 115.5 (C-3, 5), 128.9
(C-1)o LLE¥d 5 scmvian — 83, e sm
3 AR F R

&Y 4: AEH K. 'THINMR (600 MHz,
CD;0D) 6: 7.90 (2H, d, J = 9.0 Hz, H-2, 6), 6.84 (2H,
d,J=9.0 Hz, H-3, 5); “C-NMR (150 MHz, CD;0D)
5: 172.0 (COOH), 123.2 (C-1), 131.7 (C-2, 6), 114.7
(C-3,5),161.9 (C-4). UL FE 5wt &9 4 XY
FREERHR

WEW 5. WHAMIRY) . "H-NMR (600 MHz,
CD;0D) 6: 7.17 (2H, d, J = 8.4 Hz, H-2, 6), 6.77 (2H,
d, J= 8.4 Hz, H-3, 5), 4.35 (2H, s, 7-CH,), 3.34 (3H,
s, 8-CH3); "C-NMR (150 MHz, CD;OD) ¢: 129.4
(C-2, 6), 116.3 (C-3, 5), 156.9 (C-4), 74.2 (C-7), 128.7
(C-1), 56.4 (C-8). VA_-¥df 5 Sk — 5, %
BB 5 g X RN T

&Y 6: AMBAR, HETFKEFEE, mp
125~126 "C. UV A (nmy): 219.6, 266.9. 'H-NMR
(600 MHz, DMSO-dg) 6: 2.94, 2.81 (% 2H, d, J =
15.0 Hz, 2X-CH,), 3.44 (3H, dd, J = 6.0, 12.0 Hz,
3 X Glc-H-6), 4.87 (3H, d, J = 7.2 Hz, 3 X anomeric-H),
5.33, 5.11, 5.04 (#% 2H, s, 3XH-7'), 3.28 (12H, m,
3XGle-H-2, 3, 4, 5), 7.27 (6H, dd, J = 6.0, 12.0 Hz,
3XH-2', 6), 7.03 (6H, d, J = 6.0 Hz, 3XH-3, 5);
BC-NMR (150 MHz, DMSO-dq) d: 43.6 (C-1, 3), 73.5
(C-2), 60.6 (3 X Gle-C-6), 66.6 (2XC-7'), 67.4 (C-7),
69.3 (3 X Gle-C-4), 72.9 (3 X Gle-C-2), 75.6 (3 X
Gle-C-5), 75.9 (3XGle-C-3), 1004 (3XGle-C-1),
116.8 (3 X C-3', 5), 130.0 (C-1'), 130.2 3 XC-2', 6),
156.9 (3XC-4"), 170.3 (-COOR;, COOR3), 173.4
(-COOR,). LA E¥dhs b5 Sc kR i —50%, W% etk
G116 BRI
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AT AR AR, mp 126~128 “C .ESI-MS m/z:
168.96 [M—H] . 'H-NMR (600 MHz, CD;0D) 6: 2.53
(3H, s, H-8), 7.18 (2H, d, J= 8.4 Hz, H-2, 6), 6.80 (2H, d,
J = 84 Hz, H-3, 5); “C-NMR (150 MHz, CD;0D)
157.7 (C-1), 131.3 (C-3, 5), 120.6 (C-4), 115.3 (C-2, 6),
58.2(C-7),35.5 (C-8). LA ¥y scikatans— 2, ik
BRIAEY T Ny 4-(TFE AL L) 2R

W) 8: LRy, S TE 7. 'THANMR
(600 MHz, CD;0D) d: 0.92 (3H, t, J = 7.2 Hz, H-11,
11", 1.40 (2H, m, H-10, 10’), 1.67 (2H, m, H-9, 9'),
4268 (2H, t, J = 6.6 Hz, H-8, 8"), 7.54 (1H, dd, J =
3.6, 5.4 Hz, H-4, 5), 7.69 (1H, dd, J = 3.6, 5.4 Hz,
H-3,6); "C-NMR (150 MHz, CD;OD) §: 12.9 (C-11,
11", 18.9 (C-10, 10", 30.4 (C-9, 9'), 65.3 (C-8, 8),
128.6 (C-3, 6), 131.0 (C-4, 5), 132.3 (c 1, 2), 167.7
(C-7,7"s utﬁﬁ%ﬁﬁﬁﬁ—& , M EA
V)8 NABAK IR T ls.

%%% 9: FOKIA, mp 170~172 'C . ESI-MS
m/z: 391.7 [M+H] . 'H-NMR (600 MHz, CD;0D) ¢:
7.72 (2H, dd, J = 6.0, 3.0 Hz, H-2, 5), 7.61 (2H, dd,
J=6.0, 3.0 Hz, H-3, 4), 4.20~4.24 (4H, m, 2 X H-8,
17), 1.66~1.69 (2H, m, H-9, 18), 1.31~1.46 (16H,
m, 8 X-CH,), 0.95 (6H, t, J = 6.0 Hz, H-15, 24), 0.92
(6H, m, H-13, 22); C-NMR (150 MHz, CD;0OD) §:
167.9 (C-7, 16), 132.0 (C-1, 6), 131.0 (C-3, 4), 128.5
(C-2, 5), 67.7 (C-8, 17), 38.8 (C-9, 18), 30.3 (C-10,
19), 28.8 (C-11, 20), 23.6 (C-23, 14), 22.7 (C-12, 21),
13.1 (C-13, 22), 10.1 (C-15, 24). LA % 5 S5k
B8, MWH%A%9ﬁB$*$®*$%

& 10: H45 . "HANMR (600 MHz,
CD;0OD) ¢: 6.967 (4H, d, J = 8.4 Hz, H-2, 2, 6, 6),
6.71 (4H, d, J = 8.4 Hz, H-3, 3, 5, 5"), 3.73 (2H, s,
7-CH,); "C-NMR (150 MHz, CD;0D) &: 133.0 (C-1,
1), 129.4 (C-2, 2/, 6, 6"), 114.8 (C-3, 3, 5, 5), 155.0
(C-4, 4'),39.8 (C-7)o LA - Hudh 5 ek i —a™,
WUSTEL S 10 4 4, 4- B HE IR L

WA 11: BEEERY. ESI-MS m/z: 625 [M+
H]". 'H-NMR (600 MHz, DMSO-d;) J: 8.43 (1H, t,
J = 6.0 Hz, 9"-NH), 8.10 (1H, t, J = 6.0 Hz, 9'-NH),
7.36 (1H, d, J = 18.0 Hz, H-7), 7.13 (1H, s, H-2), 7.02
(2H, d, J = 6.0 Hz, H-2, 6), 6.98 (2H, d, J = 6.0 Hz,
H-2", 6"), 6.89 (1H, brs, H-2""), 6.88 (1H, brs, H-6), 6.72
(1H, d, J = 6.0 Hz, H-5"), 6.70 (1H, d, J = 6.0 Hz,

H-6""), 6.69 (2H, d, J= 6.0 Hz, H-3', 5"), 6.68 (2H, d, /=
6.0 Hz, H-3", 5"), 6.47 (1H, d, J = 12.0 Hz, H-8), 5.88
(1H, d, J = 6.0 Hz, H-7""), 423 (1H, d, J = 6.0 Hz,

H-8"), 3.83 (3H, s, 3-OCHj3), 3.75 (3H, s, 3""-OCHs),

3.31 (2H, m, H-8'), 3.31 (2H, m, H-8"), 2.65 2H, t, J =

6.6 Hz, H-7"), 2.65 (2H, t, J = 6.6 Hz, H-7"); "C-NMR

(150 MHz, DMSO-d;) 0: 170.0 (C-10"), 165.7 (C-10"),

156.2 (C-4"), 1562 (C-4"), 149.4 (C-4), 148.2 (C-3"),

147.5 (C-4"), 144.6 (C-3), 139.2 (C-7), 131.1 (C-1""),

130.0 (C-2', 6), 129.9 (C-2", 6"), 129.7 (C-1', 1"), 129.1

(C-1), 129.1 (C-5), 120.3 (C-8), 119.3 (C-6"), 116.5

(C-6), 116.1 (C-5"), 115.7 (C-3', 5'), 115.6 (C-3", 5"),

112.4 (C-2), 111.0 (C-2""), 88.2 (C-7"), 56.4 (C-8"),

56.3 (3-OCHj3), 56.2 (3""-OCHj), 41.3 (C-8), 41.2

(C-8"), 34.9 (C-7"), 34.7 (C-7")o VAL Hdi 5 ki
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