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Abstract Twelve compounds were isolated from the 95% ethanol extract of the leaves of Dendrobium
officinale. On the basis of spectral data, their structures were identified as 4-hydroxy acetopenone (1), p-hydroxy
benzaldehyde (2), syringaldehyde (3), a-naphthalenol (4), vanillic acid-4-O-f-D-glucopyranoside (5),
5-hydroxymethyl furfural (6), (3S,5R,6R,7E,95)-3,5,6,9-tetrahydroxy-7-megastigmene (7), (6R,95)-9-hydroxy-
megastigma-4,7-dien-3-one-9-0-4-D-glucopyranoside (8), (3R,9R)-9-0O-f-D-glucopyranosyl-3-hydroxy-7,8-
didehydro-f-ionol (9), cyclomargenol (10), N-p-coumaroyltyramine (11), inosine (12). Of these compounds, 1.
2. 6. 12 were isolated for the first time from this herb, and 4. 5. 7. 8. 9. 10 were isolated for the first time
from Dendrobium genus.
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Jo M I, BREAMLIZEANL, Wil 2541 7] &
Fea M, SO TR B T . 2R E0R
4 M, Bk K R H T R R XA
H AT A 2k B A fRbeef ok . BREESE | Bkl
FRRI | TS — FR B 0

ZEERAE Bk B AT M GE R 24 FHAR A, ARk
XHARS O E A —EWTTE, HRTE Nh%E T
190 Pl AL 2oy, BRIERTER M Ob, FEASEZ
B R, REZE . RIS, WEFURETY . AEYmR A
HAbAL G WA, WG WEA TN b
SGEBEYTEE . SRR AR, R
R T2, BAERGA BT, (HI2 i T8k = £
HALS WU 5 25 B IRN RS 5E, XL REAY
NN, RAEA BT AR, #8531 DX H
VE el e 25, Bl 1 BRI IR 2%
R 20T R R B A R A7 SRR, AR
X8R KA b A 2 0 2R AT T TSE, NH SR
W CTR O TR ZE IR ALy B4 3] 12 MM &
Yy, W HPGEEARIAT T, 0 EEE R 4- SRk
RO (1), XEREFPE 2), THEEQG). o- &
B (4). &FHIR -4-0-p-D- ML HI A (5). 5- &
3L B B (6). (3S,5R,6R,7E,95)-3,5,6,9-tetrahy-
droxy- 7-megastigmene (7). (6R,9S5)-9-hydroxy-
megastigma-4,7-dien-3-one-9-0-f-D-glucopyra-
noside (8). (3R,9R)-9-0O-B-D-glucopyranosyl-
3-hydroxy-7,8-didehydro-f-ionol (9). cyclomargenol
(10), N-p- #& & Mk B % (11). WLTT (inosine, 12).
AW A. 5. 7.8, 9. 10 HERMNAMfHE o
BRAE, (kAW 1L 20 6. 12 FE IR A B A
GEk7/ L IR

1 RS H®
1.1 W8

BR R A R R o B A A R N mI AR, A
ALRA 24 A kAR T B R AE, AR
rh [ Rl 2 e A R AR A el B g AR B M e . B
HE o 95% Tk s S5 vh i R (58407
HEE, Amik, CRROHE. IE TR, NEW . B2 .
EREREE ) R ) MR L AR e TR A R AR
7 B b el £ A AR 3 £ E sigma
oS EVE R HEATEIEAZ TR T B AL T
£ BR 25 ] 77 (80~100 H, 200~300 H );
2 1 B IR YMC ODS-A (50 um) 4 H 24 YMC 2

mlAE P )2 OG5 E M RE SR (HFGF254) A il AR
M BV A RERTT KA R H 77 il ; BERE Sephadex
LH-20 M Amersham Biosciences 23 Bl 77 i o
1.2 {Y&§

5 A8CVRR e ] 5 5 b T 6 e fE B R A
FR 2> w] 19 HPLC il & R 48, A5 4 P3000,
W 28 > UV3000UV-VIS, {4 3 3 4 Fuji-C18
(10 um~100 A); HPLC % JH H A & H: /A &) LC-
20AT HU 35 AH {43 /L . SPD-M20A £ il %5 1 Shim-
Pack PRC-ODS & 3% ¥ ( %742 5 pm, L2 12 nm,
250 mm x 20 mm); AR 4E SR H AR R AL
7y H) N-1000 Ji€ 5% 75 % A%, CCA-1110 1 5 X %
HIFH A0 SB-1000 HE #ACIH MR K IR 85 S A 635 4
(400 mm x 25 mm, 500 mm x 50 mm, 50 pm);
W %% JF 1% (ESI-MS) MDS SCIEX API 2000LC/MS/
MS X, LAH AR, R ; 'H NMR
7 F1 °C NMR 1% % FH| Bruker DRX-500 #% i 4t 4
A, JIF LADY R ak e S N AR A s B e
Perkin-Elmer 341 JEYGAUME .
1.3 RIS EH

BRI A b (F 11,0 ke) By REJE L 95% &
B 4 K, FR 3K, AIFHRBUR; 20k
AR R 2% OB S I3 e KA L AR AR, KU
FEE . LR TR AN IE T B4 A 3 ¥k IR Ik
245 5 43 A5 B A T Bk ARG (715.0 @) LR 4T
WG (130.0 g) LIE T EEAHGER (456.0 g).o

BR KA i £ TR TR ER LE (130.0g) 28 i i
HEJZ BT (200~300 H ), AR LAGADT - HEE (100:1,
90:10, 80:20, 70:30, 60:40, 50:50, 0:100) A F& V5 i,
28 TLC W2 Akl & Jf F SRR s, 153
LE~LE,, 3£ 10 1~4H14). LE, LA il : 28R LT =
80:1 P Mk, £ Sephadex LH-20 ¢ i A ( & A
[ B =1/4) 53 & alifk, 15 24659 10 (8.6 mg).
LE, Z ) MW EAE (ODS) J2 M43 B 4lifk, Kk LA
B / /K (25:75, 45:55, 55:45, 65:35, 85:15, 100:0)
Sk Sl AH B R R G, 45 3] 8 AN 4 4y, Hivh,
LE,, %4 Sephadex LH-20 #¢ & #£ ( & 1) / H B¢ =
V4, &5/ WEE=1/1) sy 4ifk, 24 TLC W22
BRI A 9 = AR R 99 45 LEs. F HPLC il
7%, LAOIE /7K (18:82) M i sh AHAF FEVEIRE, 15 %
L& W6 (13.5 mg); LE;,, A HPLC | £, LLH
Pt / 7K (25:75 — 80:20) My Uik BN AH AR BE BRI, 5
52 % Sephadex LH-20 HEleA: (405 / HEE=1/4) 43
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Haiftk, 2R RkEY 3 (28 mg). 1 (2.2 mg).
2 (3.7 mg); LE,, £ Sephadex LH-20 #¢ & # ( &
15/ I =1/4) sy s alifh, KRR A : IR =
5:1, AW E W =2:1. Ak NEH =100:1
VEL, 1534LA Y 4 2.2 mg); LE, X B £ Sepha-
dex LH-20 BEfAH: (G5 / HEE=1/4. Ef5 / HlE=
11) 5y & alifh, HB24E% 11 2.6 mg). LE, £
KA EAE (ODS) JZ M43 B 2lifh, ARk DL /
7K (20:80, 30:70, 40:60, 50:50, 60:40, 70:30, 75:25,
100:0) A i shAHES BEVEE, 28 TLC )2 )2 A il
Gf E SRR ST, R VR AR 2 6 44
1y LE,, ]2 & % Sephadex LH-20 & it £ (510 /
HEE =1/4) rEs4lifk, 2 TLC 22 MR &9F.
LE¢,, VA 05« BB =85:15 e i, B 3k&Y 5
(3.7 mg), tbEW 7 (3.0 mg); LE,, LIAilk : 1§
MR =10:1 PEL, 15 F1L-5 P 12 (4.8 mg); LE. &
Sephadex LH-20 #EfcAE (&5 / HEE =1/4) 4y &4k
fb, F HPLC #il#%, DLHEE /7K (35: 65) K iish
FHAEREVEL, HEIE Y 9 (5.9 mg) FIfL& ) 8
(4.1 mg)-
1.4 ZEHEE

4- FEFIK R (4-Hydroxy acetopenone, 1) G
B AR, 41N CHO,; ESI-MS m/z: 135 [M—
H]; '"H NMR (500 MHz, CD,OD): 6 7.89 (2H, d,
J=8.8 Hz, H-2,6), 6.84 (2H, d, J=8.8 Hz, H-3,5), 2.53
(3H, s); "C NMR (125 MHz, CD,0OD): 6 199.6 (C-
7), 164.5 (C-4), 132.3 (C-2,6), 130.2 (C-1), 116.5 (C-
3,5), 26.4 (C-8). i yGiE%dE 15 Scik il 3
A2, BRE R EY R 4- FREIR TN,

X 2 L OK B (p-Hydroxy benzaldehyde, 2)
H @8 K, 4 F X K CHO,; ESI-MS m/z:
245 [2M+H]", 121 [M—H] ; 'H NMR (500 MHz,
CD,0D): 6 9.77 (1H, s, H-7), 7.78 (2H, d, J=8.6 Hz,
H-2,6), 6.92 (2H, d, J=8.6 Hz, H-3,5); "C NMR (125
MHz, CD,0D): 6 193.0 (C-7), 165.4 (C-4), 133.6 (C-
2,6), 130.5 (C-1), 117.0 (C-3,5). FiGis%ds 53
ik U RAE B AR, WO AR A Y R
AR

T & W% (Syringaldehyde, 3) H A8 K, 7
F X M CH,,0,; ESI-MS m/z: 205 [M+Na]’, 221
[M+K]", 181 [M—H]; '"H NMR (500 MHz, CDCL,):
5 9.80 (1H, s, CHO), 7.14 (2H, s, H-2, 6), 3.96 (6H,
s, OCH,), 3.47 (1H, s, OH); "C NMR (125 MHz,

CDCLy): 6 190.9 (CHO), 147.6 (C-3, 5), 141.1 (C-4),
128.7 (C-1), 106.9 (C-2, 6), 56.7 (OCH,)., Fit)it:i%
Holla 55 3k P GE R 2, B ez A
J T

a- 25 (a-Naphthalenol, 4) H ¥ A, 70T
A N C,,HyO; ESI-MS m/z: 143 [M—-H]; 'H NMR
(500 MHz, CD,0D): ¢ 7.98 (1H, m, H-8), 7.90 (1H,
m, H-5), 7.75 (1H, d, J=8.3 Hz, H-4), 7.54-7.49 (2H,
m, H-6, 7), 7.47 (1H, m, H-3), 7.25 (1H, dd, J=7.5,
0.9 Hz, H-2); "C NMR (125 MHz, CD,0D): J 148.4
(C-1), 136.3 (C-10), 129.2 (C-9), 129.1 (C-3), 127.6
(C-7), 127.5 (C-6), 126.7 (C-4), 126.7 (C-5), 122.4
(C-8), 119.6 (C-2). iyl %ids 5 3¢k © B iy
A, e G Hh o- 250 .

R -4-O-B-D- i IR 48] %4 B¥ 4 (Vanillic ac-
id-4-O-B-D-glucopyranoside, 5) H & ¥ K, 4
¥ i N CH0y; ESI-MS m/z: 353 [M+Na]’, 329
[M—H]; 'H NMR (500 MHz, CD,0D): 6 7.63 (2H,
m, H-2, 6), 7.19 (1H, d, J=8.2 Hz, H-5), 5.00 (1H,
d, J=7.5 Hz, H-1"), 3.90 (3H, s, 3-OMe), 3.87 (1H,
dd, /=12.1, 1.9 Hz, H-6’a), 3.70 (1H, dd, J=12.1, 5.4
Hz, H-6’b), 3.55-3.38 (4H, m, H-2’, 3°, 4, 5°); °C
NMR (125 MHz, CD,0D): 4§ 167.9 (C-7), 151.6 (C-
4), 150.3 (C-3), 127.8 (C-1), 124.6 (C-6), 116.6 (C-
5), 114.7 (C-2), 102.2 (C-1"), 78.4 (C-5"), 78.0 (C-3"),
74.9 (C-27), 71.4 (C-4’), 62.6 (C-6"), 56.8 (3-OMe).
RIS EE S Sk U HRE A — B, o e
AL B B EIR -4-0-B-D- MG 2

5- F2 WL BE % (5-Hydroxymethyl furfural, 6)
Bk, 4 F Xk CHO;; ESI-MS m/z: 149
[M+Na]" ; '"H NMR (500 MHz, CD,0D): J 9.56
(1H, s, H-6), 7.40 (1H, d, J=3.5 Hz, H-3), 6.61 (1H,
d, J=3.5 Hz, H-4), 4.61 (2H, s, H-7); "C NMR (125
MHz, CD,0D): 6 179.6 (C-6), 163.4 (C-2), 154.0 (C-
5), 125.0 (C-3), 111.0 (C-4), 57.8 (C-7). R
Hodle 5 ok U A A2, M e e s
h 5- 5 S

(3S,5R,6R,7E 95)-3,5,6,9-Tetrahydroxy-7-mega-
HeEmAR, 5+ K C;3H,0,; ESI-
MS m/z: 267 [M+Na]’, 283 [M+K]", 279 [M+CI];
'"H NMR (500 MHz, CD,OD): J 6.07 (1H, dd,
J=15.9, 1.0 Hz, H-7 ), 5.79 (1H, dd, J=15.9, 6.3 Hz,
H-8), 4.34 (1H, qd, J=6.4, 1.0 Hz, H-9), 4.05 (1H,

stigmene (7)
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m, H-3), 1.77 (2H, m, H-4), 1.65 (1H, t, J=12.0 Hz,
H-2a), 1.45 (1H, ddd, J=1.6, 4.0, 12.0 Hz, H-2b), 1.27
(3H, d, J=6.4 Hz, H-10), 1.22 (3H, s, H-11), 1.10 (3H,
s, H-13), 0.87 (3H, s, H-12); "C NMR (125 MHz,
CD,0D): 6 136.2 (C-8), 131.2 (C-7), 79.1 (C-6),
77.9 (C-5), 69.7 (C-9), 65.4 (C-3), 46.6 (C-2), 45.8
(C-4), 40.9 (C-1), 27.2 (C-11), 27.2 (C-13), 26.3 (C-
12), 24.3 (C-10). b3R5 £ 5 Scik U HiiE iy
FEAR -, W EZ G (3S,5R,6R,TE9S )-
3,5,6,9-Tetrahydroxy-7-megastigmene

(6R,95)-9-Hydroxy-megastigma-4,7-dien-3-
H R, o
F 2 M CyH;,0,; ESI-MS m/z: 393 [M+Na]’, 405
[M+CI]; 'H NMR (500 MHz, CD,0D): § 5.92 (1H,
s, H-4), 5.78 (1H, dd, J=15.3, 9.4 Hz, H-7), 5.62
(1H, dd, J=15.3, 7.5 Hz, H-8), 4.51 (1H, m, H-9),
4.32 (1H, d, J=7.8 Hz, H-1"), 3..88 (1H, dd, J=11.9,
2.1 Hz, H-6"a), 3.66 (1H, dd, J=15.9, 6.2 Hz, H-6’b),
2.72 (1H, d, J=9.4 Hz, H-6), 2.50 (1H, d, J=16.8,
H-2), 2.08 (1H, d, J=16.8, H-2), 3.32-3.15 (4H, m,
H-2°,3°,4°,5%),2.01 (3H, s, H-13), 1.32 (3H, d,
J=6.5, H-10), 1.06 ( 3H, s, H-12), 1.02 (3H, s, H-11);
“C NMR (125 MHz, CD,0D): ¢ 202.2 (C-3), 165.8
(C-5), 137.0 (C-8), 131.7 (C-7), 126.3 (C-4), 101.4
(C-17), 78.5 (C-3"), 78.3 (C-5), 74.9 (C-9, 2°), 71.9
(C-4"), 63.0 (C-6"), 57.0 (C-6), 37.3 (C-1), 28.2 (C-
12), 27.5 (C-11), 24.0 (C-13), 22.4 (C-10), ikt
TR 5 Sk M R AR — 2, SOtk B YR
(6R,95)-9-Hydroxy-megastigma-4,7-dien-3-one-9-O-
S-D-glucopyranoside.

(3R, 9R)-9-0-p-D-Glucopyranosyl-3-hy-
droxy-7,8-didehydro-f-ionol (9) 1 {4 ¥y K, 4
T 2 CHy0,; ESI-MS m/z: 393 [M+Na]', 405
[M+CI]; '"H NMR (500 MHz, CD,OD): ¢ 1.99 (1H,
dd, J=17.5, 9.6 Hz, H-2a), 2.35 (1H, dd, J=17.5, 4.0
Hz, H-2b), 3.87 (1H, m, H-3), 1.99 (1H, dd, J=9.6,
17.5 Hz, 4-Ha), 2.35 (1H, dd, J=4.0, 17.5 Hz, 4-Hb),
4.96 (1H, q, J=6. 6 Hz, 9-H), 1.49 (3H, d, J=6.6
Hz, H-10), 1.8 (3H, s, H-11), 1.11 (3H, s, H-12), 1.88
(3H, s, H-13), 4.68 (1H, d, J=7.8 Hz, H-1"), 3.36 (1H,
t,J=8.8 Hz, H-2"), 3.30-3.22 (3H, m, H-3", 4, 5°), 3.87
(1H, dd, J=11.9, 2.3 Hz, H-6’a), 3.67 (1H, dd, J=11.9,
5.6 Hz, H-6’b); "C NMR (125 MHz, CD,0D): J 37.5

one-9-0-f-D-glucopyranoside (8)

(C-1), 47.6 (C-2), 62.9 (C-3), 42.1 (C-4), 139.5 (C-5),
124.6 (C-6), 85.0 (C-7), 93.8 (C-8), 65.3 (C-9), 22.8
(C-10), 29.1 (C-11), 31.2 (C-12), 22.8 (C-13), 101.3
(C-17), 75.1 (C-2%), 78.3 (C-3"), 71.8 (C-4"), 78.3 (C-
5), 64.6 (C-6") i GiEHds 5 Sk ' i 3
R—F, HHE 3R,9R)-9-0-B-D-Glucopyranosyl-3-
hydroxy- 7,8-didehydro-f-ionol.

Cyclomargenol (10)  JG 22 AU IR B (o [E 1K,
F 2 K Cy,H4,0; ESI-MS m/z: 477 [M+Na]’, 489
[M+CI] ; "C NMR (125 MHz, CDCl,): ¢ 32.2 (C-1),
30.0 (C-2), 79.1 (C-3), 40.7 (C-4), 47.3 (C-5), 21.3 (C-
6), 27.2 (C-7), 48.2 (C-8), 20.2 (C-9), 26.3 (C-10), 26.2
(C-11), 33.1 (C-12), 49.0 (C-13), 45.5 (C-14), 35.8 (C-
15), 28.3 (C-16), 52.4 (C-17), 18.3 (C-18), 30.2 (C-19),
36.6 (C-20), 18.7 (C-21), 34.3 (C-22), 30.6 (C-23), 50.0
(C-24), 148.2 (C-25), 18.2 (C-26), 111.3 (C-27), 25.7
(C-28), 14.2 (C-29), 19.5 (C-30), 26.2 (C-31), 12.2 (C-
32), RIS S ok U HraE g A2, i)
izt &4 Cyclomargenol,

N-p- 7 5.0t % (N-p-Coumaroyltyramine, 11)
HEA, 737N C,H,,NO,; ESI-MS m/z: 283;
'H NMR (500 MHz, CD,0OD): § 7.58 (1H, d, J=15.8
Hz, H-8’), 7.45 (2H, d, J=8.6 Hz, H-2", 6°), 7.17 (2H,
d, J=8.5 Hz, H-3, 5), 6.81 (2H, d, J=8.6 Hz, H-3’, 5"),
6.74 (2H, d, J=8.5 Hz, H-2, 6), 6.29 (1H, d, J=15.8
Hz, H-7), 3.46 (2H, t, J=7.5, H-8), 2.80 (2H, t, J=7.5
Hz, H-7); "C NMR (125 MHz, CD,0D): 6 169.2 (C-
9%), 161.2 (C-4), 157.5 (C-4), 146.5 (C-8"), 131.7
(C-17), 131.2 (C-3", 57), 130.0 (C-3, 5), 127.5 (C-1),
116.9 (C-7°), 116.2 (C-2’, 67), 115.9 (C-2, 6), 42.5
(C-8), 33.2 (C-7)o i YGiE%dE 5 Sk U i 1)
FEAR—H, Wz B Y Nop- & S BERE I

AT (Inosine, 12)  HEkA, 7 F=k C\H-
2N,Os; ESI-MS m/z: 291 [M+Na]', 269 [M+H]", 303
[M+CI], 267 [M—H] : 'H NMR (500 MHz, CD,0D):
5832 (1H, s, H-8), 8.20 (1H, s, H-2), 5.99 (1H, d, J=6.3
Hz, H-1°), 4.74 (1H, dd, J=6.3, 5.3 Hz, H-3"), 4.34 (1H,
dd, J=5.3, 2.6 Hz, H-2"), 4.18 (1H, q, J=2.6 Hz, H-4"),
3.89 (1H, dd, J=12.5, 2.6 Hz, H-52"), 3.76 (1H, dd,
J=12.5,2.6 Hz, H-5b"); "C NMR (125 MHz, CD,0D):
5 157.2 (C-6), 152.8 (C-2), 150.1 (C-4), 142.4 (C-8),
121.1 (C-5), 91.3 (C-17), 88.3 (C-4"), 75.7 (C-3"), 72.7
(C-2%), 63.5 (C-57) LR eitHidhs 55 3k ' B iy
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SR B, e IS YOI

2 #R51L

AWEFEH IS 2 B T B, Bk
A R O B AR B O £ TR R RS A rh 2t
e AR 12 eE Y, Ok B o b
55 SCHR B R IR, M E B AT R S5 A AL AR S A
My R 25 Ak & W) B 4- BRI 2R S (1), XF & kR
HEE Q). THEQG). a- 25 (4). & 5 R -4-
O-B-D- Nk I 4 25 B 11 (5), 3~ KL &
B (3S,5R,6R,7E,95)-3,5,6,9-tetrahydroxy-7-me-
gastigmene (7). (6R,95)-9-hydroxy-megastig-
ma-4,7-dien-3-one-9-0-4-D-glucopyranoside(8) .
(3R,9R)-9-0O-p-D-glucopyranosyl-3-hydroxy-7,8-di-
dehydro-p-ionol (9), 1 4§ fLAH) cyclomargenol
(10), —DHENFREAEY) Np- T SRR (1),
DL 2 AN HAZE R 5- % MRS (6) AL (ino-
sine, 12), H:H' cyclomargenol (10) M E 4~ HEK A
FFR A3 B AR B Y SRSy, SOk aE H B AR
SRR SN TG, BRI B ARSETH 28 25 AR
A A BTG, 76 10 pm W T Bos ) Hong)
e & = S SR A F R s 1 L Ak G 4. 5. 7. 8.
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