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Abstract: Objective To study the chemical constituents from the active ethyl acetate part of the stems of Dendrobium officinale.
Methods The compounds were isolated and purified by column chromatographies on macroporous resin, MCI, silica gel, Sephadex
LH-20, ODS, preparative thin-layer chromatography and preparative RP-HPLC. Their structures were identified by the analysis of
their spectra data of 'H-NMR, 8C-NMR, MS and the physical and physiochemical properties. Results A total of 34 compounds
were isolated and identified from the ethyl acetate fraction of D. officinale as moscatin (1), loliolide (2), naringin (3), hesperetin (4),
liquiritigenin  (5), 2-(4-hydroxy-3-methoxyphenyl)-3-(2-hydroxy-5-methoxyphenyl)-3-oxo-I-propanol (6), isoliquiritigenin (7),
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(E)-4-hydroxycinnamic acid (8), (2)-4-hydroxycinnamic acid (9), coniferyl p-coumarate (10), sinapyl p-coumarate (11), tinosporaic
acid A (12), N-trans-coumaroyltyramine (13), N-trans-feruloyltyramine (14), syringaresinol (15), pinoresinol (16), medioresinol (17),
lirioresionol (18), 2(5H)-furanone 5-hydroxy-3,4-dimethyl-5-pentyl (19), syringic acid (20), palmitic acid (21), 4-hydroxybenzoic
acid (22), ferulic acid (24), alcohol (25), N-heptadecane (26),
4-hydroxy-3,5-dimethoxy trans cinnamaldehyde (27), dihydro-p-cinnamic acid (28), (+)-(4S)-(2E)-4-hydroxy-2-nonanoic acid (29),
1,3-benzenediol (30), hydroquinone (31), salicylic acid (32), p-hydroxyacetophenone (33), and vanillin (34). Conclusion
Compound 2 is isolated from Dendrobium for the first time, and compounds 3-7 are found from D. officinale for the first time.

Key words: Dendrobium officinale Kimura et Migo; loliolide; naringin; hesperetin; glycrrhizin; 2-(4-hydroxy-3-methoxyphenyl)-3-
(2-hydroxy-5-methoxyphenyl)-3-oxo-I-propanol; isoglycyrrhizin
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3 HHERE

e 1: A EEMAK; ESI-MS m/z: 239
[M—H]. H-NMR (400 MHz, CD30D) ¢: 7.57 (1H,
d, J = 8.8 Hz, H-9), 7.44 (1H, d, J = 8.8 Hz, H-10),
7.39 (1H, d, J = 8.8 Hz, H-7), 7.37 (1H, d, J = 8.8 Hz,
H-8), 7.10 (1H, dd, J = 1.9, 7.2 Hz, H-6), 6.98 (1H, d,
J = 2.4 Hz, H-1), 6.91 (1H, d, J = 2.4 Hz, H-3), 4.06
(3H, s, 4-OMe); 3C-NMR (100 MHz, CD30D) o:
157.7 (C-2), 156.7 (C-7), 154.9 (C-4), 137.6 (C-8a),
135.4 (C-10a), 129.8 (C-5), 127.5 (C-9), 127.2 (C-10),
121.6 (C-4b), 120.0 (C-8), 117.0 (C-4a), 114.2 (C-6),
108.1 (C-1), 103.0 (C-3), 58.8 (4-OMe). 2% ki
B, %wtb&%) 1 4 moscatin.

&M 2. ABTEERMAR; ESI-MS m/z: 287
[M—H] . H-NMR (400 MHz, CD;0D) §: 5.75 (1H,
s, H-7), 4.22 (1H, m, H-3), 2.42 (1H, dt, J = 2.5, 13.7
Hz, H-4b), 1.99 (1H, dt, J = 2.7, 14.4 Hz, H-2b), 1.76
(3H, s, H-9), 1.73 (1H, d, J = 4.0 Hz, H-4a), 1.53 (1H,
dd, J = 3.6, 14.3 Hz, H-2a), 1.46 (3H, s, H-11), 1.27
(3H, s, H-10); 3C-NMR (100 MHz, CD30D) ¢: 185.8
(C-6), 1745 (C-8), 1135 (C-7), 89.1 (C-5), 67.4
(C-3), 48.1 (C-2), 46.6 (C-4), 37.3 (C-1), 31.2 (C-11),
27.6 (C-10), 27.1 (C-9). % CHkiiED], %wetbs
V)2 NEBFERLANEE.

e 3: HOITEMA; ESI-MS m/z: 271
[M—H] . H-NMR (400 MHz, CD30D) ¢: 7.30 (2H,
d, J = 8.6 Hz, H-2', 6"), 6.80 (2H, d, J = 8.6 Hz, H-3,
5%, 5.89 (1H, d, J = 2.1 Hz, H-8), 5.87 (1H, d, J =
2.1Hz, H-6), 5.32 (1H, dd, J = 3.0, 12.9 Hz, H-2), 3.10
(1H, dd, J = 12.9, 17.1 Hz, H-3a), 2.66 (1H, d, J = 3.0,
17.1 Hz, H-3b); 3C-NMR (100 MHz, CD3;0OD) §:
197.6 (C-4), 168.1 (C-7), 165.2 (C-5), 164.6 (C-9),
158.8 (C-4'), 130.9 (C-1"), 128.8 (C-2', 6¢'), 116.1
(C-3', 5'), 103.1 (C-10), 96.8 (C-6), 95.9 (C-8), 80.3
(C-2), 439 (C-3). ZH MpIEDS, EENEY 3
VaLii)

&Y 4: ABTEERHAK: ESI-MS m/z: 301
[M—H] . H-NMR (400 MHz, CD30D) ¢: 6.64 (1H,
d, J = 1.8 Hz, H-2"), 6.58 (1H, dd, J = 8.0, 1.9 Hz,
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H-6"), 6.57 (1H, d, J = 1.9 Hz, H-5"), 5.89 (1H, d, J =
2.1 Hz, H-8), 5.87 (1H, d, J = 2.1Hz, H-6), 5.32 (1H,
dd, J=3.0,12.9 Hz, H-2), 3.10 (1H, dd, J = 12.9,17.1
Hz, H-3a), 2.66 (1H, d, J = 3.0, 17.1 Hz, H-3b);
13C-NMR (100 MHz, CD;0D) §: 197.6 (C-4), 168.1
(C-7), 165.2 (C-5), 164.6 (C-9), 158.8 (C-4), 130.9
(C-17), 128.8 (C-2', 6'), 116.1 (C-3', 5), 103.1 (C-10),
96.8 (C-6), 95.9 (C-8), 80.3 (C-2), 43.9 (C-3). &
FHRIRIED, WG 4 N .

&Y 5: METEIHAR: ESI-MS m/z: 255
[M—H] . H-NMR (400 MHz, CDs0OD) §: 7.72 (1H,
d, J=8.7 Hz, H-5), 7.32 (2H, d, J = 8.6 Hz, H-2, 6'),
6.81 (2H, d, J = 8.6 Hz, H-3', 5'), 6.49 (1H, dd, J =
8.7, 2.3 Hz, H-6), 6.35 (1H, d, J = 2.2 Hz, H-8), 5.37
(1H, dd, J=13.1, 2.9 Hz, H-2), 3.05 (1H, dd, J = 17.0,
13.1 Hz, H-3a), 2.69 (1H, dd, J = 16.9, 3.0 Hz, H-3b);
BC-NMR (100 MHz, CDs0D) §: 193.5 (C-4), 166.7
(C-7), 165.5 (C-8), 158.7 (C-4"), 131.3 (C-1"), 129.8
(C-5), 128.7 (C-2', 6'), 116.2 (C-3", 5"), 80.3 (C-2), 40.9
(C-3). ZHEL, et &5 NHHER.

&Y 6: mETERMA: ESI-MS m/z: 271
[M—H] . H-NMR (400 MHz, CDs0OD) §: 7.61 (1H,
dd, J = 1.9, 8.3 Hz, H-4"), 7.56 (1H, d, J = 1.9 Hz,
H-6"), 6.90 (1H, d, J = 1.5 Hz, H-2"), 6.80 (1H, d, J =
8.3 Hz, H-3"), 6.75 (1H, dd, J = 1.5, 8.0 Hz, H-6'),
6.72 (1H, d, J = 8.0 Hz, H-5), 4.77 (1H, dd, J = 5.2,
8.7 Hz, H-2), 4.23 (1H, dd, J = 8.9, 10.6 Hz, H-1a),
3.86 (3H, s, 5""-OMe), 3.82 (3H, s, 3'-OMe), 3.71 (1H,
dd, J = 5.2, 10.7 Hz, H-1b); 3C-NMR (100 MHz,
CDsOD) &: 199.8 (C-3), 153.1 (C-2"), 149.3 (C-3"),
148.9 (C-5"), 146.9 (C-4'), 130.4 (C-1"), 129.9 (C-1"),
125.2 (C-4"), 122.2 (C-6'), 116.6 (C-5"), 115.7 (C-3"),
112.8 (C-2"), 112.6 (C-6"), 65.5 (C-1), 56.5 (C-2),
56.4 (3'-OMe’), 56.3 (5"-OMe). Z% CHIRIEL, %
EWAEY 6 N 2-(4-hydroxy-3-methoxyphenyl)-3-
(2-hydroxy-5-methoxyphenyl)-3-oxo-1-propanol.

a7 eI ERHAK; ESI-MS m/z: 255
[M—H] . H-NMR (400 MHz, CDsOD) §: 7.97 (1H,
d, J = 11.7 Hz, H-5), 7.79 (1H, d, J = 15.3 Hz, H-2/,
6'), 7.61 (1H, d, J = 15.5 Hz, H-3',5"), 6.85 (2H, d, J =
8.6 Hz, H-6), 6.42 (1H, dd, J = 8.9, 2.4 Hz, H-2), 6.29
(1H, d, J = 2.4 Hz, H-3a); *C-NMR (100 MHz,
CDs0D) &: 193.5 (CHO), 167.5 (C-4), 166.3 (C-2'),

161.5 (C-4), 145.7 (C-B), 133.4 (C-6'), 131.8 (C-2, 6),
127.8 (C-1), 118.3 (C-a), 114.7 (C-3, 5), 109.1 (C-5'),
103.8 (C-3"). ZH CHRIRIELY, HEMUEW T R
HHER.

&Y 8: ABTEEMHA: ESI-MS m/z: 191
[M—H]". 'H-NMR (600 MHz, CD;OD) &: 7.46 (2H,
d, J=8.5Hz, H-2, 6), 6.81 (2H, d, J = 1.8 Hz, H-3, 5),
6.33 (1H, s, H-8), 6.30 (1H, s, H-7), 4.22 (2H, q, J =
7.1 Hz, H-10), 1.32 (3H, t, J = 7.1 Hz, H-11);
1BC-NMR (150 MHz, CDsOD) 8: 169.5 (C-9), 161.6
(C-4), 146.6 (C-7), 131.1 (C-2, 6), 127.2 (C-1), 117.1
(C-3, 5), 115.4 (C-8), 61.6 (C-10), 14.8 (C-11). &%
SCERFREM, % 5E ik &4 8 N (E)-4-hydroxycinnamic
acid.

&P 9. Bt ERHAR; ESI-MS m/z: 191
[M—H]. 'H-NMR (600 MHz, CD;OD) &: 7.64 (2H,
d,J =85 Hz, H-2, 6), 6.75 (2H, d, J = 1.8 Hz, H-3, 5),
6.33 (LH, s, H-8), 6.30 (LH, s, H-7), 4.17 (2H, q, J =
7.1 Hz, H-10), 1.27 (3H, t, J = 7.1 Hz, H-10);
13C-NMR (150 MHz, CDs0D) &: 168.6 (C-9), 160.3
(C-4), 144.9 (C-7), 133.7 (C-2, 6), 127.8 (C-1), 116.1
(C-8), 116.0 (C-3, 5), 61.3 (C-10), 14.6 (C-11), &%
SCHRRIEN, %524 B0 9 N (2)-4-hydroxycinnamic
acid.

&P 10: HETLEIEFIAR: ESI-MS m/z: 329
[M—H] . H-NMR (400 MHz, CD:0D) &: 7.01 (2H,
d, J=8.5Hz,H-2, 6),6.71 (2H, d, J = 8.5 Hz, H-3, 5),
6.70 (1H, d, J=1.9 Hz, H-2"), 6.69 (1H, d, J = 8.0 Hz,
H-5"), 6.56 (1H, dd, J = 8.0, 1.9 Hz, H-6'), 4.01 (2H, t,
J = 6.4 Hz, H-8'), 3.80 (3H, s, 3-OMe), 2.80 (2H, t,
J =75 Hz, H-9), 2.56 (2H, t, J = 7.5 Hz, H-7"), 2.51
(2H, m, H-7), 1.84 (2H, m, H-8); “*C-NMR (100
MHz, CDsOD) &: 175.2 (C-9'), 156.9 (C-4'), 149.0
(C-5), 145.7 (C-4), 134.3 (C-1), 132.8 (C-1"), 130.4
(C-2', 6), 121.9 (C-2), 116.3 (C-6), 116.2 (C-3), 116.1
(C-3, 5'), 65.0 (C-9), 56.5 (3-OMe), 37.3 (C-8), 32.8
(C-7), 31.7 (C-8), 31.3 (C-7"). ZH# LHRIRIEN, %
SEAL AW 10 A coniferyl p-coumarate .

WaEY 11 HETERAAK; ESI-MS m/z: 359
[M—H] . H-NMR (400 MHz, CD:OD) &: 7.02 (2H,
t, J = 5.6 Hz, H-2', 6'), 6.69 (2H, t, J = 5.6 Hz, H-3,
5%), 6.42 (2H, s, H-2, 6), 4.62 (6H, s, 3, 5-OMe), 4.04
(2H, t, J = 6.4 Hz, H-8'), 2.82 (2H, t, J = 7.4 Hz, H-9),



« 5222 «

¢ES 202498 $52% H 178  Chinese Traditional and Herbal Drugs 2021 September Vol. 52 No. 17

2.58 (2H, t, J = 7.5 Hz, H-7"), 2.53 (2H, t, J = 7.5 Hz,
H-7), 1.87 (2H, m, H-8); BC-NMR (100 MHz,
CDs0D) 6: 175.2 (C-9), 157.0 (C-4'), 149.3 (C-1),
134.8 (C-4), 133.6 (C-3, 5), 132.8 (C-1'), 130.4 (C-2/,
6'), 116.4 (C-3', 5'), 106.8 (C-2, 6), 65.0 (C-9), 56.9
(3, 5-OMe), 37.4 (C-8), 33.3 (C-7), 31.7 (C-8), 31.2
(C-7". ZHCHkRIER, %t E&9) 11 4 sinapyl
p-cou marate.

A 12: BEEMHIRY; ESI-MS miz: 307 [M—
H] . H-NMR (600 MHz, CDCls) 6: 7.63 (1H, d, J =
15.9 Hz, H-5), 7.49 (1H, d, J = 2.1 Hz, H-2), 7.10 (1H,
d, J = 8.1 Hz, H-7), 6.94 (1H, d, J =8.1 Hz, H-8), 6.32
(1H, dd, J =15.9, 2.1 Hz, H-6), 4.21 (2H, t, J = 6.7 Hz,
H-5", 3.96 (3H, s, 3-OMe), 2.37 (2H, t, J = 7.5 Hz,
H-1"), 1.75~1.63 (5H, m, H-2', 3), 1.45~1.39 (2H,
m, H-4); 1BC-NMR (150 MHz, CDCls) ¢: 179.1
(C-6", 168.2 (C-9), 148.7 (C-4), 147.5 (C-3), 145.4
(C-7), 127.9 (C-1), 123.8 (C-6), 116.5 (C-8), 115.5
(C-5), 110.1 (C-2), 65.4 (C-1'), 34.5 (C-2), 26.8
(C-3"), 25.5 (C-4"), 24.6 (C-5"). S W HRARIELS, %
EN AW 12 A tinosporaic acid A.

&Y 13: HETGERMA: ESI-MS m/z: 282
[M—H] . H-NMR (600 MHz, CD30D) ¢: 7.44 (1H,
d, J = 15.7 Hz, H-7), 7.40 (2H, d, J = 8.0 Hz, H-2, 6),
7.05 (2H, d, J = 8.4 Hz, H-2", 6), 6.79 (2H, d, J = 8.6
Hz, H-3, 5), 6.72 (2H, d, J = 8.4 Hz, H-3’, 5'), 6.38
(1H, d, J = 15.7 Hz, H-8), 3.46 (2H, t, J = 7.4 Hz,
H-8'), 2.75 (2H, t, J = 7.4 Hz, H-7"); BC-NMR (150
MHz, CD3;0D) ¢d: 169.4 (C-9), 160.7 (C-4"), 157.1
(C-4), 141.9 (C-7), 131.5 (C-1"), 130.9 (C-2, 6),
130.7 (C-2, 6), 127.9 (C-1), 118.6 (C-8), 116.9 (C-3,
5), 116.4 (C-3, 5'), 42.7 (C-8'), 36.0 (C-7"). % L HR
Wi, %A 13 A N-trans-coumaroyl
tyramine.

&Y 14 AR ESI-MS miz: 296 [M—
H] . 'H-NMR (400 MHz, CD3;0D) §: 7.43 (1H,d, J =
15.7 Hz, H-7), 7.07 (1H, s, H-2), 7.05 (2H, d, J = 8.4
Hz, H-2’, 6'), 7.02 (1H, dd, J = 8.3, 1.8 Hz, H-6), 6.79
(1H, d, J = 8.2 Hz, H-5), 6.72 (2H, m, H-3', 5'), 6.40
(1H, d, J = 9.6 Hz, H-8), 3.88 (3H, s, 3-OMe), 3.46
(2H, t, J = 7.4 Hz, H-8"), 2.75 (2H, t, J = 7.3 Hz,
H-7"); 3C-NMR (100 MHz, CD30D) ¢: 169.3 (C-9),
157.1 (C-4"), 150.0 (C-4), 149.4 (C-3), 142.2 (C-7),

131.4 (C-1'), 130.9 (C-2, 6¢'), 128.4 (C-1), 123.4
(C-6), 118.9 (C-8), 116.6 (C-5), 116.4 (C-3', 5), 111.7
(C-2), 56.5 (3-OMe), 42.7 (C-8), 35.9 (C-7"). ZH L
mhHR BT, X w5 W 14 N N-trans-
feruloyltyramine.

&Y 15: AT EEMA; ESI-MS m/z: 418
[M—H] . H-NMR (400 MHz, CD;0OD) &: 6.66 (4H,
brs, H-2, 2, 6, 6'), 4.72 (2H, d, J=4.3 Hz, H-7, 7",
4.27 (2H, m, H-9a, 9'a), 3.89 (2H, dd, J = 3.6, 9.1 Hz,
H-9b, 9'b), 3.85 (12H, s, 3, 3', 5, 5'-OMe), 3.15 (2H,
m, H-8, 8); 3C-NMR (100 MHz, CDs;0D) ¢: 149.5
(C-3, 3", 5, 5"), 136.4 (C-4, 4'), 133.3 (C-1, 1'), 104.7
(C-2,2, 6,6, 87.8 (C-7, 7"), 72.9 (C-9, 9), 57.0 (3,
3", 5, 5'-OMe), 55.7 (C-8, 8'). ZF CHkfRiENLS, %
EEW) 15 N T HIEE.

WA 16: A EEMA; ESI-MS m/z: 382
[M—H] . 'H-NMR (400 MHz, CD30OD) §: 6.95 (2H,
d, J = 1.7 Hz, H-2, 2), 6.81 (2H, dd, J = 8.2, 1.7 Hz,
H-6, 6), 6.77 (2H, d, J = 8.1 Hz, H-5, 5"), 4.70 (2H, d,
J=4.4Hz,H-7,7,4.22 (2H, m, H-9a, 9'a), 3.85 (6H,
s, 3, 3-OMe), 3.82 (2H, m, H-9b, 9'b), 3.13 (2H, m,
H-8, 8"); 3C-NMR (100 MHz, CDs0D) J: 149.3 (C-3,
3", 147.4 (C-4, 4'), 133.9 (C-1, 1"), 120.2 (C-6, 6'),
116.2 (C-5, 5'), 111.1 (C-2, 2'), 87.6 (C-7, 7", 72.7
(C-9, 9", 56.5 (3, 3'-OMe), 55.5 (C-8, 8. Z% ik
Haghel, %5t &%) 16 A pinoresinol .

WEM 17: BETEMA; ESI-MS m/z: 387
[M—H] . 'H-NMR (400 MHz, CDsOD) §: 6.96 (1H,
d, J = 1.7 Hz, H-2), 6.82 (1H, dd, J = 1.7, 8.1 Hz,
H-6), 6.77 (1H, d, J = 8.1 Hz, H-5), 6.66 (2H, s, H-2',
6"), 4.72 (2H, m, H-7, 7'), 4.26 (2H, m, H-9, 9'), 3.86
(3H, s, 3-OMe), 3.85 (6H, s, 3', 5-OMe), 3.15 (2H, m,
H-8, 8/); ¥C-NMR (100 MHz, CD30D) d: 149.3 (C-3',
5%, 149.1 (C-3), 147.3 (C-4), 136.1 (C-4'), 133.7
(C-1), 133.1 (C-1'), 120.0 (C-6), 116.0 (C-5), 110.9
(C-2), 104.7 (C-2, 6), 87.6 (C-7'), 87.4 (C-7), 72.7
(C-9"), 72.6 (C-9), 56.7 (3, 5'-OMe), 56.3 (3-OMe),
55.5 (C-8), 55.3 (C-8"). S LMARIERY, Y%t f
Y 17 ks B R o

&Y 18: A LETEMAR; ESI-MS m/z: 418
[M—H] . H-NMR (400 MHz, CD;0OD) §: 6.67 (4H,
brs, H-2, 2', 6, 6'), 4.86 (1H, d, J = 6.1 Hz, H-7), 4.44
(1H, d, J = 6.8 Hz, H-7"), 4.15 (1H, d, J = 9.5 Hz,
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H-9a), 3.88 (1H, d, J = 6.3 Hz, H-9'b), 3.86 (6H, s, 3,
5-OMe), 3.85 (6H, s, 3', 5-OMe), 3.82 (1H, d, J = 8.4
Hz, H-9b), 3.41 (1H, m, H-9'a), 3.29 (1H, m, H-8),
2.95 (1H, m, H-8'); ¥C-NMR (100 MHz, CDs0OD) 6:
149.3 (C-3', 5), 149.2 (C-3, 5), 136.1 (C-1'), 135.5
(C-4", 133.1 (C-4), 130.6 (C-1), 1045 (C-2’, 6,
104.0 (C-2, 6), 89.5 (C-7'), 83.6 (C-7), 72.0 (C-9),
70.6 (C-9"), 56.7 (3', 5'-OMe), 56.6 (3, 5-OMe), 55.7
(C-8",51.2 (C-8). ZHCHRkiERY, BEHEY) 18
A lirioresionol

&Y 19: AT A; ESI-MS miz: 197
[M—H] . H-NMR (400 MHz, CDs0D) ¢: 1.98 (1H,
m, H-1'b), 1.93 (3H, brs, 4-OMe), 1.78 (3H, brs,
3-OMe), 1.72 (1H, m, H-1'a), 1.23~1.33 (6H, m,
H-2'~4"), 0.89 (3H, d, J = 6.9 Hz, H-5"); *C-NMR
(100 MHz, CD30D) ¢: 174.7 (C-2), 160.5 (C-4), 125.8
(C-3), 109.3 (C-5), 37.1 (C-1'), 32.5 (C-3'), 23.9
(C-2"), 23.7 (C-4"), 14.4 (C-5"), 10.9 (4-OMe), 8.4
(3-OMe) . 75 R HRIE Y, e b &4 19 24 2(5H)-
furanone 5-hydroxy-3,4-dimethyl-5-pentyl.

&Y 20 HETGERMA: ESI-MS m/z: 197
[M—H] - H-NMR (400 MHz, CD30D) 6: 7.20 (2H,
s, H-2, 6), 3.37 (6H, s, 3, 5-OMe); 3C-NMR (100
MHz, CDsOD) &: 177.3 (7-COOH), 149.3 (C-3, 5),
142.0 (C-4), 120.1 (C-1), 1059 (C-2, 6), 57.0 (3,
5-OMe). 7% CHRIRIER, eG4 20 N T HIR.

&Y 21 HETGERMA: ESI-MS m/z: 255
[M—H] - H-NMR (500 MHz, CDCl3) 6: 2.34 (2H, t,
J = 7.0 Hz, H-2), 1.62 (2H, m, H-3), 1.25 (24H, m,
H-4~15), 0.87 (3H, t, J = 6.0 Hz, H-16). 3% kK
&R, S 21 Nt kiR

&Y 22: AETGEEMA; ESI-MS m/z: 137
[M—H] . H-NMR (400 MHz, CDs0OD) 6: 7.89 (2H,
d, J = 8.5 Hz, H-2, 6), 6.82 (2H, d, J = 8.5 Hz, H-3,
5); BBC-NMR (100 MHz, CDs0D) ¢: 169.4 (7-CHO),
161.8 (C-4), 131.6 (C-2, 6), 121.7 (C-1), 114.5 (C-3, 5).
ZHERIRIER, A 22 RHRFER R

&Y 23: AETEEEMA; ESI-MS miz: 121
[M—H] - 'H-NMR (400 MHz, CD30D) 6: 9.76 (1H,
s, 1-CHO), 7.77 (2H, m, H-2, 6), 6.91 (2H, m, H-3,
5); 13C-NMR (100 MHz, CD30D) ¢: 193.0 (7-CHO),
165.4 (C-4), 133.6 (C-2, 6), 130.5 (C-1), 117.0 (C-3, 5).
SHEERIRIERS, SEEY) 23 AR I

&) 24: BEIEETMA; ESI-MS m/z: 193
[M—H] . 'H-NMR (400 MHz, CDs0OD) 4: 7.50 (1H,
d, J = 15.8 Hz, H-7), 7.30 (1H, d, J = 1.7 Hz, H-2),
7.13 (1H,d,J=1.7, 7.8 Hz, H-6), 6.80 (1H,d, J = 7.8
Hz, H-5), 6.44 (1H, d, J = 15.8 Hz, H-8), 3.98 (3H, s,
3-OMe); 3C-NMR (100 MHz, CD30D) ¢: 150.3 (C-3),
149.5 (C-4), 145.1 (C-7), 130.4 (C-1), 122.7 (C-8), 118.1
(C-6), 113.8 (C-5), 111.5 (C-2), 56.2 (3-OMe). % ik
fERN, e EY) 24 NBTELRR .

WA 25: A EERMA; ESI-MS m/z: 181
[M—H]". H-NMR (400 MHz, CD;OD) &: 6.84 (1H,
d, J = 7.6 Hz, H-5),6.70 (1H, brs, H-2),6.68 (1H, d,
J = 7.6 Hz, H-6),3.88 (3H, s, 3-OMe),3.67 (2H, t, J =
6.3 Hz, H-9), 2.65 (2H, t, J = 7.7 Hz, H-7), 1.87 (2H,
m, H-8): 3C-NMR (100 MHz, CD;OD) ¢: 146.3
(C-3), 143.6 (C-4), 133.6 (C-1), 120.8 (C-6), 114.2
(C-5), 110.9 (C-2), 625 (C-9), 55.8 (3-OMe), 34.4
(C-8),31.7 (C-7). S WkiRIERS, Kb 25
N AR RARE

&) 26: HETLEMA; ESI-MS m/z: 239
[M—H] . 'H-NMR (400 MHz, CDCls) ¢: 1.30 (30H,
m, H-2~16), 0.88 (6H, t, J = 7.0 Hz, H-1, 17). &%
SCHRHRGERY, e A 26 ALkt

&) 27: BETEMA; ESI-MS miz: 467
[M—H] . 'H-NMR (400 MHz, CD;0OD) §: 9.58 (1H,
d, J = 7.9 Hz, H-7), 756 (1H, d, J = 15.7 Hz, H-9),
6.98 (6H, s, H-2, 6), 6.67 (1H, dd, J = 7.9, 15.7 Hz,
H-8), 3.89 (6H, s, 3, 5-OMe); 3C-NMR (100 MHz,
CD30D) d: 196.0 (C-9), 156.4 (C-3,5), 149.5 (C-8),
140.6 (C-4), 127.0 (C-2), 126.4 (C-1), 107.5 (C-2, 6),
56.8 (3, 5-OMe). ZH ikliERd, %Efb&) 27
N 4-§55E-3, 5-  HAE L S AR

&) 28: R E k; ESI-MS m/z: 203 [M—
H] - H-NMR (600 MHz, CD30D) §: 7.01 (2H, d, J =
8.4 Hz, H-2, 6),6.68 (2H, d, J = 8.5 Hz, H-3, 5),3.63
(3H, s, 4-OMe),2.81 (2H, t, J = 7.7 Hz, H-7),2.57 (2H,
t, J = 7.7 Hz, H-8); 13C-NMR (150 MHz, CD30D) 6:
175.3 (C-9), 156.8 (C-4), 132.7 (C-1), 130.2 (C-2, 6),
116.2 (C-3, 5), 52.0 (4-OMe), 37.1 (C-8), 31.2 (C-7).
S LRk RIER, KEAY 28 v dihydro-p-
cinnamic acid.

WEY 29: TotaRiifA: ESI-MS miz: 171 [M—
H]"> H-NMR (400 MHz, CD30D) §: 6.92 (1H, d, J =
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5.0 Hz, H-3), 5.98 (1H, d, J = 1.4 Hz, H-2), 4.22 (1H,
dd, J =10.9, 5.4 Hz, H-4), 1.27~1.59 (8H, m, H-5~
8), 0.92 (3H, t, J = 6.8 Hz, H-9); 13C-NMR (100 MHz,
CD30D) ¢: 152.6 (C-2), 121.4 (C-3), 71.8 (C-4), 37.8
(C-5), 33.0 (C-7), 26.3 (C-6), 23.8 (C-8), 14.5 (C-9).
ZH R IRIERY, B G 29 4 (+)-(4S)-(2E)-4-
FEI-2-TIHIR -

&) 30: BEIEEHAR; ESI-MS m/z: 109
[M—H] . 'H-NMR (400 MHz, CD30D) 4: 6.94 (1H,
t, J = 8.4 Hz, H-5), 6.26 (2H, overlapped, H-4, 6), 6.23
(1H, overlapped, H-2); *C-NMR (100 MHz, CDs0D)
8. 152.5 (C-2),71.7 (C-4),37.7 (C-5),26.2 (C-6). =%
SCHRHOEDRS, %A1 30 4 1,3-benzenediol .

&Y 31: BT ERMA; ESI-MS m/z: 109
[M—H] . *H-NMR (400 MHz, CDs0OD) ¢: 6.58 (4H, s,
H-2~-5); 13C-NMR (100 MHz, CD5;0D) 6: 152.6 (C-2).
S FRARER),  BEA ) 31 N R .

&Y 32: BETEM AR ESI-MS m/z: 137
[M—H] . H-NMR (400 MHz, CD;0D) ¢: 7.92 (1H,
dd, J = 1.5, 8.0 Hz, H-6), 7.50 (1H, d, J = 1.5, 8.0 Hz,
H-4), 7.00 (1H, d, J = 8.0 Hz, H-3), 6.92 (1H, t, J =
8.0 Hz, H-5); 3C-NMR (100 MHz, CD3;0D) 6: 176.0
(C-7), 163.0 (C-2), 138.3 (C-4), 132.0 (C-6), 121.3
(C-5), 119.6 (C-3), 112.6 (C-1). = kiR K20,
BENEY) 32 KW -

&Y 33: BETCEM AR ESI-MS m/z: 135
[M—H] . H-NMR (400 MHz, CD;0D) ¢: 7.86 (2H,
d, J=8.8 Hz, H-2, 6), 6.83 (2H, d, J = 8.8 Hz, H-3, 5),
2.51 (3H, s, 7-CHs); *C-NMR (100 MHz, CDs0D) ¢:
199.3 (C-7), 163.7 (C-4), 132.0 (C-2, 6), 130.0 (C-1),
116.1 (C-3, 5), 26.1 (7-OMe). % EkRIERY, %
TEA ) 33 R IR .

&Y 34: BETLERMA;: ESI-MS m/z: 151
[M—H] . H-NMR (400 MHz, CD30D) 6: 9.72 (1H,
brs, H-7), 7.42 (1H, overlapped, H-2), 7.41 (1H,
overlapped, H-6), 6.93 (1H, d, J = 8.5 Hz, H-5), 3.90
(3H, s, 3-OMe); 13C-NMR (100 MHz, CD3OD) o:
192.6 (C-7), 154.4 (C-4), 149.4 (C-3), 130.4 (C-1),
127.7 (C-5), 116.0 (C-4), 111.0 (C-2), 56.1 (3-OMe).
ZHERIRIERS, BENEY) 34 NI,

4 e

BR A 2 T 2 b RO M TR, B

IR 2] AR, B Ak R A R R S) A AE ZR U

VERTDAR B . W7 = 0. I EFHBIX A ey g i

BRI BE A A 2 R b, Dy R BT AR AR

TR AN AN BT SRR R B ) Sk

BERE, HES) T HAG S R RIS AN R S5 P

WEFERH], A AR B A i 40 B8 5 HOAG 2 By

FEAEEA R ER 2Ry, B

e BUEAGE R IR FE38. 3R, DA

LAY AR RS B By, AT 7T A A

BB IR SR AL 7 B4 E T 15 MR

4381, Hrp L A4 6"-de-O-methyldendro findlaphenol

A, 34-ZFHk-45- “ AR . dendrosinen B

FIJE A fist A0 dendrocandin U 7742 AS [ R 3001

ARG, B eSS, K

W FEAE LR b, i — DRk R i 95% L BEHR X

VIBE IR LR AL AL 22 By AT T 0 BRI 5E, A

o ESEE T 34 MEE, B 1A EE 1AW

FK. 5K, 5 MERWERE. 5 IARMEERE. 4

MNHERE . 2 NRIZZEAN 10 A HA R AL &), &

RAEA B 7 AR BN BB R N

M, T RTERR KA ik 23 B4 3 1 AT B s PR )

HEREO, S H HE R BRI B B4 T 2K B

F & TR AR 2R, AR 2

R LR ) 1 — 2 B B E T A
REFR FAEZEHERARELEASZFR

SE R
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