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Chemical constituents of Dendrobium officinale
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Abstract: Objective To study the chemical constituents of Dendrobium officinale in order to provide more scientific basis for its
development and utilization of medicinal resources. Methods The compounds were isolated and purified by repeated column
chromatography with silica gel and ODS column, and semi-preparative HPLC. Their structures were identified by spectroscopic data.
Results Fourteen compounds were isolated from the 70% ethanol extract of D. officinale and identified as: benzyl-O-B-D-
glucopyranoside (1), isorhamnetin-3-O-o-L-rhamnopyranosyl (1—2)-p-D-glycopyranoside (2), conicaoside (3), 3,4,5-trimethoxyphenyl-
1-B-D-glucopyranoside (4), 2,6-dimethoxy-4-hydroxyphenol-1-O-p-D-glucoside (5), 4-(3'-hydroxypropyl)-2,6-dimethoxy-phenol-
3'-0-B-D-glcoside (6), thymidine (7), syringin (8), 4-allyl-2,6-dimethoxyphenyl glucoside (9), (+)-syringaresinol (10), syringaresinol-
4'-O-B-D-monoglucoside (11), naringenin (12), p-hydroxybenzoic acid (13), and 4,4'-dihydroxy-3,5-dimethoxybibenzyl (14).
Conclusion The compouds 1—=6 are isolated from the species of Dendrobium Sw. for the first time, and 7—S8 are isolated from D.
officinale for the first time.

Key words: Dendrobium officinale Kimura et Migo; benzyl-O-B-D-glucopyranoside; isorhamnetin-3-O-o-L-rhamnopyranosyl (1—2)-
B-D-glycopyranoside; 3,4,5-trimethoxyphenyl-1-p-D-glucopyranoside; syringin
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LI 7 25 8 (benzyl-O-B-D-glucopyranoside, 1)
52 R -3-0-0-L- I ZFPESE (1-2)-B-D-HL I 7] %
BT [isorhamnetin-3-O-a-L-rhamnopyranosyl (1—2)-
B-D-glycopyranoside, 2]. conicaoside (3). 3.4,5-
= HEIEIR-1-0-B-D-H ML B 1T (3,4,5-trimethoxy-
phenyl-1-B-D-glucopyranoside, 4). 2,6-—H4gFk-4-
FE IR -1-0-B-F BT (2,6-dimethoxy-4-hydroxyl-
phenol-1-O-B-D-glucoside, 5). 4-(3"-F2 A 3k)-2,6-—
FAA R -3"-O-B-D- 2 Bl 1F  [4-(3"-hydroxypropyl)-
2,6-dimethoxy-phenol-3'-O-B-D-glcoside, 6] M fi
WE i AAA% T (thymidine, 7). T #1F (syringin,
8). 4-JRNIE-2,6- WA SR IL A A T (4-allyl-
2,6-dimethoxyphenyl glucoside, 9). (+)- | FHF%H
[(+)-syringaresinol, 10]. | & /i #-4'-O-B-D- 5 4 b
1¥ (syringaresinol-4'-O-B-D-monoglucoside, 11).
M %2 % (naringenin , 12 ) . X £ 3 K B R
(p-hydroxybenzoic acid, 13). 4,4'-F%-3.5- " H
AFEELR (4,4'-dihydroxy-3,5-dimethoxybibenzyl ,
14). HrPALa&W) 1~6 ¥4 F ik WA st m A4 o 7>
BAIE], T~8 A H IRMNARY b o A3

1 EFES5HMH

DRX-400 M. DRX-500M. DRX-600M #Z i1k
PRAL (Bruker 22 7)), Agilent 1260 &80 (%A,
RE-52A BERZERAL (Ll ZEAER] ), BS
4008 R R AL BEZ AT IR AR, FE
i Byigve e L), RAAER: ODS HUkE (YMC 2
al), AR A Al

BRB AT 2013 45K A = B BhIE, 22) T PHINE
KA i 5 B2 o7 e ) RO S 8 Bk B A fit
Dendrobium officinale Kimura et Migo.

2 RBSSE

BB AT 5 kgs HY 70% B MR 3 1K,
BEIX 2 h, B FF SRR I R L RE AR F 380 g,
TGS RKEE R, AR U g . SR S0 IE
TEEREAT AL, RO MEEASEG ) 6 g BER LN
ALY 24 oo IE T REACHUES Y 32 g.

IR IR LR AS IS 73 ] MCT (33873 B (90%.
100% D 5 90% I 73 14 5 7 Aok CAE: (100~200
HD (i, S05-HEE (100 @ 0—0 : 100D B P,
TR A RS T 4 AN, i e-Fr 1 (6.8
g). e-Fr. 1l (5.4 ¢g). e-Fr. Il (5.8 ¢g). e-Fr.IV (3.8
2o SRJGHIH RP-HPLC Pl e (i AT 404 5 53
B, M oe-Fr. 1415 (FEE-/K 56 @ 44) 38165

13 (7.2mg). 14 (6.5mg); M e-Fr. 11 414 CHIfE-
KD BEMLAEY 12 (103 mg); M e-Fr. T 4]
7y (HEE-7K 46 1 54) 13 3EH 1 (6.2 mg). 6 (4.5
mg). 9 (83 mg); M e-Fr. IV 4/ (FHEE-/K 38 :
62) fFEMLA 10 (5.8 mg) . HUE T HEH 4> H MCI
ol KA AT AT 4y, e i 1
5 AN o SRIG A RP-HPLC 2145 (il HE 4T 20 My
5y 8, MWFLT (4.3 g) 445> (FFEE-/K 58 @ 42) 4
LAY T (7.5 mg); MFrIl (5.3 g) o CHEE-
K 551 45) BEMEE 8 (6.9 mg). 11 (10.6 mg);
M Fr I (5.9 g) 44y (HIEE-K 52 1 48) 1928140H
Y2 (44mg); MFrIV (4.2 ¢g) 44> CHEE-/K 48 :
52) 135k A1) 4 (5.8 mg). 5 (5.1 mg); M Fr. V (4.8
g) Y5 (HEE-K 44 1 56) 1H2ULAEW 3 (7.8 mg),
3 HZHEE

&Y 1: s (RS, mp 123~124 C.
'H-NMR (400 MHz, CD;0D) &: 7.39 (2H, d, J = 7.3
Hz, H-2, 6), 7.29 (2H, d, J = 7.3 Hz, H-3, 5), 7.28 (H,
t, J = 7.1 Hz, H-4), 4.60~4.65 (2H, m, H-7), 4.36
(1H, d, J = 8.0 Hz, H-1"), 3.22~3.89 (6H, m, H-2/,
6'); C-NMR (100 MHz, CD;OD) ¢: 139.1 (C-1),
129.2 (C-2, 6), 129.3 (C-3, 5), 128.7 (C-4), 103.3
(C-1"), 78.1 (C-3"), 78.0 (C-5"), 75.1 (C-2'), 71.8 (C-4"),
71.7 (C-7), 62.8 (C-6"). LA ¥ 55 Srifiis —551,
WS E G 1 R BE-O-B-D-ME s i 4 B 1 -

WEW) 2: T ES R AR, WRE S 4%, mp 178.4~
180.4 °C. 'H-NMR (600 MHz, CD;OD) ¢: 8.06 (1H,
d, J = 2.0 Hz, H-2), 7.59 (1H, dd, J = 8.5, 2.0 Hz,
H-6'), 6.95 (1H, d, J = 8.5 Hz, H-5), 6.40 (1H, H-8),
6.20 (1H, H-6), 5.94 (1H, d, J = 7.1 Hz, H-1'), 0.92
(3H, d, J = 6.0 Hz, H-6"); “C-NMR (125 MHz,
CD;OD) §: 179.3 (C-4), 165.7 (C-7), 163.2 (C-5),
158.4 (C-2), 158.2 (C-9), 150.6 (C-3'), 148.3 (C-4"),
134.3 (C-3), 123.6 (C-1"), 123.5 (C-6'), 115.9 (C-2"),
114.4 (C-5"), 105.9 (C-10), 102.8 (C-1"), 100.1 (C-6),
99.7 (C-1"), 94.5 (C-8), 80.3 (C-2"), 78.8 (C-3"), 78.5
(C-5"), 73.9 (C-4""), 72.4 (C-2"), 72.3 (C-4"), 71.8
(C-3"), 69.9 (C-5""), 62.4 (C-6"), 56.9 (-OCH3), 17.4
(C-6""). LA I ¥ 5 Scijdion — 8, et s
Y2 AR EHE-3-0-a-L- 2R (152)-B-D-Nik
W 7] 25 W

a3 AT EMA; ESI-MS m/z: 575
[M-+Na]", 454 'H-NMR Hl PC-NMR i 0] LL 3
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HA TN CpyHie01, AHAIEL 10. 'H-NMR
(600 MHz, CD;0D) d: 6.80 (1H, d, J = 1.5 Hz, H-2"),
6.72 (1H, d, J = 7.5 Hz, H-5'), 6.66 (2H, s, H-2, 6),
6.64 (1H, dd, J = 7.5, 1.5 Hz, H-6'), 4.88 (1H, d, J =
7.5 Hz, Glc-H-1), 4.82 (1H, overlap, H-7), 4.04 (1H, t,
J = 8.0 Hz, H-9'a), 3.88 (1H, dd, J = 10.5, 7.5 Hz,
H-9a), 3.85 (6H, s, 3, 5-OCHs3), 3.83 (3H, s, 3'-OCHj),
3.69~3.79 (2H, m, H-9b, 9'b), 2.91 (1H, dd, J = 14.0,
5.0 Hz, H-7'a), 2.66~2.75 (1H, m, H-8'), 2.51 (1H,
dd, J = 14.0, 11.5 Hz, H-7'b), 2.34~2.38 (1H, m,
H-8); *C-NMR (150 MHz, CD;0OD) §: 154.4 (C-3, 5),
149.1 (C-3'), 146.0 (C-4"), 141.8 (C-1), 135.3 (C-4),
133.6 (C-1"), 122.2 (C-6"), 116.3 (C-5'), 113.4 (C-2),
105.5 (C-10), 104.6 (C-2, 6), 84.1 (C-7), 78.5 (C-3"),
77.9 (C-5"), 75.8 (C-2"), 73.9 (C-9'), 71.4 (C-4"), 62.7
(C-6"), 60.7 (C-9), 57.1 (3, 5-OCHs), 56.4 (3'-OCHs),
54.3 (C-8), 43.9 (C-8"), 33.7 (C-7"). LA L% 5 ik
Wil — 8, WM EAEY 3 conicaoside.

A& 4: AR AR, mp 201~202 C.'"H-NMR
(600 MHz, CsDsN) &: 6.77 (2H, s, H-2, 6), 5.60 (1H,
d, J=7.4 Hz, H-1'), 4.61 (1H, m, H-6b), 4.35 (1H, m,
H-6a), 4.10~4.30 (4H, m, H-2'~5"), 3.80 (3H, s, 4-
OCHj3), 3.70 (6H, s, 3, 5-OCH;); >C-NMR (125 MHz,
CsDsN) 6: 155.6 (C-4), 154.6 (C-3, 5), 134.1 (C-1),
103.3 (C-1"), 95.6 (C-2, 6), 79.6 (C-5'), 79.1 (C-3"),
75.4 (C-2), 72.0 (C-4"), 62.9 (C-6'), 61.0 (4-OCHy),
56.2 (3, 5-OCHs). Lh_b$ds 55 SClkapE J A — 50,
WS ENAY 4 N 3,4,5-= S FEIR-1-0-B-D-IHL i
IR o

WA 5: AIEE R A . "H-NMR (400 MHz,
CD;0D) &: 6.57 (2H, s, H-3, 5), 5.61 (1H, d, J = 6.3
Hz, H-1'), 3.90~4.45 (6H, m, H-2'~6"), 3.68 (6H, s,
2X-OCHj); “C-NMR (100 MHz, CD;0D) : 156.2
(C-4), 154.9 (C-2, 6), 129.6 (C-1), 106.1 (C-1"), 95.4
(C-3, 5), 78.9 (C-5'), 78.7 (C-3'), 76.3 (C-2"), 72.0
(C-4), 63.0 (C-6"), 56.7 (2X-OCH3). LA E¥ii 53
BRIRE 80, WS 5 ON 2,6- A JE-4-
FRIER Y -1-O-B-D-F 2 B

& 6: LAWY . 'TH-NMR (600 MHz,
CsDsN) d: 6.55 (2H, s, H-3, 5), 4.80 (1H, d, J = 7.2
Hz), 3.85 (1H, s, H-4), 3.78 (1H, dd, J= 7.7, 11.9 Hz,
H-4'), 3.68 (1H, dd, J = 5.1, 6.4 Hz, H-6), 3.58 (2H, t,
J = 12.8 Hz, H-1b, 1'b), 2.62 2H, t, J = 15.4 Hz,

H-1a, 1'a), 1.81 (3H, m, CH;); "C-NMR (150 MHz,
CsDsN) 6: 154.0 (C-2, 6), 139.4 (C-4), 134.5 (C-1),
107.4 (C-1"), 105.5 (C-3, 5), 79.0 (C-5"), 78.7 (C-3"),
76.4 (C-2"), 71.8 (C-4"), 62.8 (C-6"), 61.7 (C-1"), 56.8
(2, 5-OCHj3), 35.9 (C-3"), 33.4 (C-2"). L E¥¥i 5
ks 3, MO LS 6l 4-(3-ER A HE)-2,6-
TR IR -3-O-B-D-F AR

EW 7. okt dh CREED, mp 184~186 C.
"H-NMR (500 MHz, CsDsN) &: 8.14 (1H, s, H-6), 7.0
(1H, m, H-1"), 5.04 (1H, m, H-3), 4.47 (1H, dd, J =
6.6, 3.2 Hz, H-4'), 422 (1H, dd, J = 11.8, 3.4 Hz,
H-5'a), 4.12 (1H, dd, J = 11.8, 3.2 Hz, H-5'b), 2.65 (2H,
m, H-2), 1.86 (3H, s, -CH3): “C-NMR (125 MHz,
CsDsN) 8: 165.3 (C-4), 152.3 (C-2), 137.0 (C-6), 110.8
(C-5), 89.2 (C-4), 85.6 (C-1'), 71.8 (C-3'), 62.6 (C-5"),
41.7(C-2'), 13.4 (-CH3). LL %l 5 ok —2®,
WSS A T b B e R A% T o

AW 8: FR A, mp 195~197 C.'H-NMR
(600 MHz, CsDsN) 6: 6. 73 (2H, s, H-3, 5), 6.46 (1H,
d, J = 16.0 Hz, H-7), 6.34 (1H, dd, J = 16.0, 5.0 Hz,
H-8), 4.10 (2H, t, J = 5.0 Hz, H-9), 3.77 (6H, s, 2,
6-OCH3), 4.90 (1H, d, J = 7.5 Hz, H-1); "“C-NMR
(150 MHz, CsDsN) 6: 154.2 (C-2), 152.7 (C-6), 134.2
(C-7), 131.5 (C-4), 129.6 (C-8), 124.2 (C-1), 105.4
(C-3, 5), 105.1 (C-1'), 79.2 (C-5), 78.8 (C-3'), 76.4
(C-2), 71.8 (C-4'), 63.0 (C-6'), 62.8 (C-9), 56.8
(-OCH3). VL -¥dfs 5 scipai se A — 51, de
a8 KT FHF.

WY 9: T R CHEE . 'H-NMR (500 MHz,
CD;0D) 6: 6.50 (2H, s, H-3, 5), 5.95 (1H, m, H-8),
5.07 (2H, m, H-9), 4.81 (1H, d, J = 8.0 Hz, H-1"), 3.82
(1H, dd, J = 12.0, 2.0 Hz, H-6'a), 3.81 (6H, s, -OMe),
3.66 (1H, dd, J = 12.0, 5.0 Hz, H-6'b), 3.43 (1H, m,
H-3'), 3.40 (2H, m, H-2', 4), 3.35 (2H, d, J = 7.0 Hz,
H-7), 320 (IH, m, H-5"); "“C-NMR (125 MHz,
CD;0D) 6: 154.1 (C-2, 6), 138.6 (C-8), 138.4 (C-1),
134.6 (C-4), 116.2 (C-9), 107.5 (C-3, 5), 105.6 (C-1"),
78.3 (C-3"), 77.8 (C-5"), 75.7 (C-2"), 71.3 (C-4"), 62.6
(C-6"), 57.0 (-OCHj3), 41.3 (C-7). LA ¥ 5 SCkdR
S, MUE RS 9 N 4TI HE-2,6- — HI4,
BRI RRAT

W& 10: LS G (B, mp 173~174 C;
ESI-MS m/z 417 [M—H] . 'H-NMR (500 MHz,
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CD;0D) &: 7.05 (2H, s, 4', 4"-OH), 6.70 (4H, s, H-2,
6',2",6"), 4.68 (2H, d, J= 4.0 Hz, H-2, 6), 422 (2H, dd,
J=19.0, 7.0 Hz, H-4a, 8a), 3.86 (2H, dd, J = 9.0, 4.0 Hz,
H-4e, 8e), 3.84 (12H, s, 3', 5, 3", 5"-OCHj3), 3.05~3.14
(2H, m, H-1, 5); *C-NMR (125 MHz, CD;0D) 6: 149.3
(C-3',5',3",5"), 136.2 (C-4', 4", 133.1 (C-1, 1"), 104.6
(C-2,6,2",6"), 87.6 (C-2, 6), 72.8 (C-4, 8), 56.8 (3', 5/,
3", 5"-OCH3), 55.5 (C-1, 5). LA L% 5 SCwkdiiE—
HM, WEERS 10 K (+)- T FEE.

WEY 11: R ETEEH AR, ESI-MS m/z:
603 [M+Na]", 418 [M+Na—162]", % 1 M
%P, '"H-NMR (500 MHz, CD;0D) §: 6.62 (2H, s,
H-2, 6), 6.56 (2H, s, H-2', 6'), 4.82 (1H, d, J = 5.6 Hz,
H-1"), 4.65 (1H, d, J = 3.6 Hz, H-7), 4.62 (1H, d, J =
4.4 Hz, H-7"), 4.18 (2H, m, H-9"), 3.82 (2H, m, H-9),
3.75 (6H, s, 2X-OCHas), 3.66 (1H, dd, J = 12.0, 2.4
Hz, H-6"), 3.57 (1H, dd, J = 12.0, 5.2 Hz, H-6"), 3.44
(1H, m, H-2"), 3.34 (1H, m, H-3"), 3.30 (1H, m, H-4"),
3.11 (2H, m, H-8, 8'), 3.10 (1H, m, H-5"); "*C-NMR
(125 MHz, CD;OD) &: 154.4 (C-3', 5), 149.3 (C-3, 5"),
139.5 (C-4), 1362 (C-1), 135.6 (C-1'), 133.1 (C-4"),
105.3 (C-1"), 104.8 (C-2', 6), 104.5 (C-2, 6), 87.5 (C-7"),
87.1 (C-7), 78.3 (C-5"), 77.8 (C-3"), 75.7 (C-2"), 72.9
(C-9), 728 (C-9), 713 (C-4"), 62.6 (C-6"), 57.1
(2X-OCHs), 56.8 (2 X-OCHj), 55.7 (C-8), 55.5 (C-8).
DA Hied 5 Skt — 80, s eta o b T
TG %-4"-0- B-D-FAHHLT

twaw 12: HOLEREmA, 7N
CysH1205. 'H-NMR (500 MHz, CD;0D) ¢: 7.38 (2H,
d, J=8.3 Hz, H-2, 6"), 6.88 (2H, d, J = 8.3 Hz, H-3,
5), 5.96 (2H, s, H-6, 8), 5.43 (1H, dd, J = 12.8, 2.6
Hz, H-2), 3.15 (1H, dd, J = 17.1, 12.8 Hz, H-3a), 2.72
(1H, dd, J=17.1, 2.7 Hz, H-3b); *C-NMR (125 MHz,
CD;OD) d: 197.8 (C-4), 1683 (C-7), 165.4 (C-5),
164.9 (C-9), 159.0 (C-4), 131.0 (C-1), 129.0 (C-2/,
6), 116.3 (C-3', 5", 103.4 (C-10), 97.1 (C-6), 96.2
(C-8), 80.4 (C-2), 44.0 (C-3). LA L # ¥ 5 SCiik 4R —
#, WMt S 12 k%

A 13: RO CRED, 51k
CsH¢O3, mp 214~216 C. 'H-NMR (500 MHz,
CD;0D) 6: 7.94 (2H, d, J = 8.6 Hz, H-2, 6), 6.94 (2H,
d, J=8.6 Hz, H-3, 5); "C-NMR (125 MHz, CD;0D)
5: 169.7 (COOH), 163.1 (C-4), 132.8 (C-2, 6), 122.6

(C-1), 115.9 (C-3, 5). AL -3 5 ek — s,

WS B 13 T R R R HR
A 14: TCEOEr & CREE, mp 153~155 C.

'H-NMR (500 MHz, CD;0D) 8: 6.98 (2H, d, J = 8.5

Hz, H-2', 6'), 6.75 (2H, d, J = 8.5 Hz, H-3', 5'), 6.38

(1H, d, J = 8.5 Hz, H-6), 6.35 (1H, s, H-2), 3.76 (6H,

s, 2X-OCHs), 2.75 (2H, s, H-1a, 1'a); “C-NMR (125

MHz, CD;0OD) J: 156.4 (C-4'), 149.0 (C-3, 5), 134.1

(C-1), 130.6 (C-4, 1"), 130.4 (C-2', 6'), 116.0 (C-3', 5"),

106.9 (C-2, 6), 56.7 (2X-OCHs), 39.5 (C-1a), 38.4

(C-1'a). LA FHds 5 ok e A — 81, e

WG 14 5 4,4- 53 3-3,5- — AR
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