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Abstract: The aim was to understand the chemical constituents of Dendrobium hainanense. Fourteen compounds
were isolated from its aerial parts by means of chromatographic techniques. On the basis of spectral data, they
were identified as: 2,6-dimethoxy-p-benzoquinone (1), (+)-dehydrovomifoliol (2), blumenol A (3), erianthridin
(4), nudol (5), 3,7-dihydroxy-2,4-dimethoxy-phenanthrene (6),3-hydroxy-2,4,7-trimethoxy-9,10-dihydro-
phenanthrene (7), 3-hydroxy-2,4,7-trimethoxy-9,10-dihydro-phenanthrene (8), 3,4,7-trihydroxy-2-methoxy-
phenanthrene (9), 3,7-dihydroxy-2,4-dimethoxy-9,10-dihydro-phenanthrene (10), (+)-lyoniresinol (11), (+)-
syringaresinol (12), denchrysan A (13) and nobilone (14). All compounds were isolated from D. hainenense for the
first time. Compounds 4-6, 89, 11 and 14 showed weak inhibitory activity against acetylcholinesterase.
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ARG Ty A sk il 45 45 7 Y. A st A 1Y
27 i 2 AR BN SE FESE AR 2
WA IR A KD, hainanense Rolfe) =834 T
[ RN eI RS [ ea AN 7% L N = DA RN &
b GEZ) S EZ ALK, A T 1000~1700 m 1
IR a7 A i NI (RSl | s N Z E DS R A R 6]
fRHb 22 o R T AR OGRS, S it — 2R RO K A
fRHE ALY 0 25 N EL , A TR 2 0 T p A ffhdEA T T
22 A WIS o AR SCHRIE DT R A R 23 B A
BN 14 MEE Y, I AT T Z T NE BT BE ) 5
TGP

RS IDFRrS

1.1 A4

FERLT 20134 9 J R Tl B VLR Hi T8,
ZRME P KA P 2 PR e R A iR AR S R =B
fist& 5 RS A1 K Dendrobium hainanense Rolfe), FEillpR
A (HNSH201309) /7 T g K2l 2o e ke

1.2 (YR Fnik 7

W2 EATRERSFIAE €3 ik 2 (200~300 H) R i
SR T 7= 5, Sephadex LH-20 & Merck 72y
H A4, ODS (20~45 um)° A Fuji A 872 8. MS 3%
TE Autospec-3000 JFi i %, NMR H Brucker
AV-500 B SR REACIN E , L TMS Sh AR, Rk
[HERT Ao M AWy [ R 7 A 1B S
fR(DNTB) . fib 5o A4 [ Sigma 23 7. 38 FE 5 4F
/5 7] ELX-800 BEFRY , # TAE G A E iR
A BRAFIEIFRERT T

1.3 REFHE

VB A fRHEE TR 5.0 kg, W TR R0 , FH 95% £
IR HRI 3 WK, BRIR 7 d, DR G, 15 LR
) 260.0 g, FEAEEY) o3BT /K b BRSO, A
Tk IR CTE E T B AR, 754 Ik 2 )
37.0 g LR BRI 45.0 g 0F T AU 57.0 go
TR O TR FE U 28 b e AT €6 3 (G- FH I 1002 1~
0 1B BEVEIBE, 20 BOSEAS 21 5 AN 4 (Frl~ Fr.5).
Fr.2 (6.3 g)Z ODS (30%~100% FF i) 5 v i, 15 4
A3 (Fr2-1~Fr.2-4)., Fr.2-1 (50.1 mg)%Z: Sephadex
LH-20 (S f5-H EE 1: DA 1L5 9 1 (9.4 mg). Fr.2-
2 (70.2 mg) 28k e (i (AT -HY B 100 1)PEBEAS:

A 2 (3.9 mg). 3(24.5mg). Fr.2-3 (27.6 mg)%
Sephadex LH-20 (54 {5-H B 1:1), 5 VL A7 il fi- &
1% < TG R ek k- PR D A O IO R 0, I R Mk i A5 Ak
4¥ 4 (6.0 mg). 5(10.5 mg). 6 (10.0 mg), Fr2-4
(200.4 mg) FHAERCHE (3% DA I k- 212 £ B e i
RS, VRS 7 (7.0 mg). 8 (20.0 mg). Fr.3
(13.4 g)% ODS (30%~100% H )66 BE VRN , 75 6 1>
W 77 (Fr.3-1~Fr.3-6), Fr.3-1 (500.7 mg)%: Sephadex
LH-20 (G A5-H B 12 1), P R RE A 5 DA Jii k-
TR TR N VE R S, e 1L &9 9 (4.5 mg).
10 (6.0 mg), Fr.3-2 (700.9 mg)%: Sephadex LH-20
(G- 10 1), P RE S A €38 DA A 31 k- £ TR
TR A Tk k- PR T A R R 4, I R AR A
¥ 11 (15.0 mg). 12 (25.0 mg). Fr.3-5 (800.3 mg)
2% Sephadex LH-20 (H %), P FH Ak fise A €643 DL A
TMBE-Z R CFR(1: 1) Ve R G, el A1k 54 13
(25.0 mg). 14 (5.0 mg).

1.4 Z5H5EE

2,6-— B | & 3t X R (2,6-dimethoxy-p-ben-
zoquinone, 1) AT A5 i ESIMS mi/z: 191 [M +
Na]’, 167 [M — H] ;454 °C NMR F1 DEPT %45
H 4y F =k CH,0,; 'H NMR (CDCL, 500 MHz):
§ 3.80 (6H, s, OCH,-2, 6), 5.84 (2H, s, H-3, 5); °C
NMR (CDCl,, 125 MHz): § 56.6 (OCH;-2, 6), 107.5
(C-3, 5), 157.4 (C-2, 6), 176.8 (C-4), 187.1 (C-1). VA
AR AR 5 O [4] HoE A B R E R 2,6-—
FH S AT

(+)-Dehydrovomifoliol (2) R TR (V1
+138.96° (¢ 0.4, MeOH), ESI-MS m/z: 243 [M + Na]’,
219 [M - H]'; 454 °C NMR FI1 DEPT 4t 5 H 43
F2 K C;H,,05; '"H NMR (CDCl,, 500 MHz): & 5.98
(1H, s, H-4), 2.50 (2H, d, J = 17.2 Hz, H-2), 6.83 (1H,
d, J = 15.8 Hz, H-7), 6.46 (1H, d, J = 15.8 Hz, H-8),
2.33 (3H, s, H-10), 1.02 (3H, s, H-11), 1.10 (3H, s,
H-12), 1.82 (3H, s, H-13); "C NMR (CDCl,, 125 MHz):
8 160.2 (C-1), 49.7 (C-2), 197.6 (C-3), 127.9 (C-
4), 160.6 (C-5), 41.6 (C-6), 145.2 (C-7), 130.5 (C-
8), 197.2 (C-9), 28.6 (CH,-10), 24.5 (CH,-11), 23.1
(CH;-12), 18.8 (CH;-13). DL I #5455 SCHR[S 1R &
— 5, U2 F(+)-dehydrovomifoliol .

Blumenol A (3) F 8 K [a]5+99.8° (¢
0.6, CDCL,), ESI-MS m/z: 247 [M + Na]', 223 [M —
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H]; 454 “C NMR il DEPT & & H 2 7+
C3H,,05; '"H NMR (CDCl,, 500 MHz): 8 1.26 (3H, s,
CH,-10), 0.98 (3H, s, CH,-11), 1.04 (3H, s, CH;-12),
1.25 (3H, s, CH,-13), 2.31 (2H, dd, J = 6.0, 17.1 Hz,
H-2), 5.84 (1H, s, H-4), 5.81 (1H, dd, J = 5.2, 15.6 Hz,
H-8); "C NMR (CDCl,, 125 MHz): § 79.1 (C-1), 48.7
(C-2), 198.9 (C-3), 126.7( C-4), 163.8 (C-5), 41.6 (C-
6), 129.7 (C-7), 135.2 (C-8), 68.1 (C-9), 24.1 (CH,-
10), 23.1 (CH,-11), 23.8 (CH;-12), 19.3 (CH,-13).
DL 85 SCHR 6014 B —2L, iU % A blumenol A .

2,7- £ E-34-“HEFEE-9,10-—=3E (Erian-
thridin, 4) B0 B K3 ESI-MS m/z: 295 [M +
Nal’, 271 [M — H]; 454 C NMR F1 DEPT it 5
HA7 K €\ H, O, '"HNMR (acetone-d,, 500 MHz):
8 8.07 (1H, d, J= 8.4 Hz, H-5), 6.73 (1H, d, J = 6.7 Hz,
H-6), 6.71 (1H, s, H-8), 6.56 (1H, s, H-1), 3.85 (3H,
s, OCH,-4), 3.71 (3H, s, OCH,-3), 2.62 (4H, m, H-9,
10); °C NMR (acetone-d,, 125 MHz): & 111.8 (C-1),
149.7 (C-2), 140.2 (C-3), 152.1 (C-4), 125.3 (C-4b),
120.5 (C-4a), 129.1 (C-5), 114.1 (C-6), 156.6 (C-7),
115.3 (C-8), 140.8 (C-8a), 30.8 (C-9), 30.7 (C-10),
135.1 (C-10a), 61.1 (OCH,-3), 60.2 (OCH;-4), V) I
BOE 5 SCHR[ 71038 — 3, B e o 2,7- - F8 383 ,4-
TR RE9,10- &,

2,7-—HEE34-"HEETE (Nudol, 5) &
H AR s ESI-MS m/z: 291 [M + Nal', 267 [M — HJ ;
454 °C NMR I DEPT ji#fE 3 H 70k C\oH.04;
'H NMR (acetone-ds, 500 MHz): & 7.15 (1H, s, H-1),
9.32 (1H, d, J = 9.2 Hz, H-5), 7.19 (1H, dd, J = 2.7,
9.2 Hz, H-6), 7.24 (1H, d, J = 2.7 Hz, H-7), 7.53 (2H,
q, J = 8.8 Hz, H-9, 10), 4.00 (3H, s, OCH,-3), 3.97
(3H, s, OCH,-4); "C NMR (acetone-d,, 125 MHz):
8 109.7 (C-1), 149.9 (C-2), 142.8 (C-3), 152.2 (C-4),
124.3 (C-4a), 119.1 (C-4b), 128.9 (C-5), 117.6 (C-
6), 156.8 (C-7), 112.4 (C-8), 130.3 (C-8a), 127.1 (C-
9), 127.1 (C-10), 134.5 (C-10a), 61.2 (OCH;-3), 60.1
(OCH;-4). DA %8s 5 SCHR 814l — 3, il 4
2,7- " Hk-3,4- WA SR,

3,7-Z 8 E-24- " AR EFE (3,7-Dihydroxy2,4-
dimethoxy-phenanthrene, 6) FRTE MK ; ESI-
MS m/z: 293 [M + NaJ', 269 [M — HJ ; 454 "C NMR I
DEPT 4 S Hr 1720 C,(H,,0,; 'H NMR (acetone-
d,, 500 MHz): 8 7.22 (1H, s, H-1), 7.45 (1H, d, J =

9.2 Hz, H-5), 7.19 (1H, dd, J = 2.7, 9.2 Hz, H-6), 7.24
(1H, d, J=2.7 Hz, H-8), 9.34 (1H, d, J = 9.0 Hz, H-9),
7.59 (1H, d, J = 9.0 Hz, H-10); "C NMR (acetone-d,
125 MHz): 8 105.9 (C-1), 145.3 (C-2), 141.1 (C-3),
155.9 (C-4), 134.9 (C-4a), 119.9 (C-4b), 125.3 (C-
5), 112.2 (C-6), 148.4 (C-7), 117.3 (C-8), 123.9 (C-
8a), 129.1 (C-9), 128.0 (C-10), 126.4 (C-10a), 56.3
(OCH;-2), 59.6 (OCH,-4), L I H¥i 5 3Chik[9]4H:E
— 5, MU E R 3,7- -2, 4- AR FE

32 E-24,7-ZHEE-9,10- — 5 3E (3-Hydroxy-
2,4,7-trimethoxy-9,10-dihydro-phenanthrene, 7)

B {4 [ 1A ; ESI-MS m/z: 309 [M + Na]’, 285
[M — HT; 454 °C NMR #il DEPT j k5 =413
J C,;H,40,; '"H NMR (CDCl,, 500 MHz): § 6.63 (1H,
s, H-1), 8.19 (1H, d, J = 8.7 Hz, H-5), 6.81 (1H, dd,
J =27, 8.7 Hz, H-6), 6.77 (1H, d, J = 2.7 Hz, H-8),
2.76 (2H, dd, J = 4.3, 8.5 Hz, H-9), 2.69 (2H, dd, J =
4.3, 8.5 Hz, H-10), 3.97 (3H, s, OCH;-4), 3.84 (3H,
s, OCH,-7), 3.74 (3H, s, OCH,-2); "C NMR (CDCl,,
125 MHz): & 110.2 (C-1), 147.6 (C-2), 139.1 (C-3),
146.6 (C-4), 120.5 (C-4a), 125.5 (C-4b), 128.5 (C-5),
111.2 (C-6), 158.1 (C-7), 113.3 (C-8), 139.1 (C-8a),
30.2 (C-9), 30.3 (C-10), 139.6 (C-10a), 55.3 (OCH;-
7), 56.4 (OCH,-2), 61.2 (OCH;-4)., LA %t ¥i 5 3¢
BRI1OTHR 18 — 3k, il %5 5 o 3-52 5E-2,4,7-— H 4
39.10- Ak,

3-8 E-24,7-= B | & §E (3-Hydroxy-2,4,7-
trimethoxy-9,10-dihydro-phenanthrene, 8) T
A ; ESI-MS m/z: 307 [M + Na]', 283 [M — HJ;
454 “C NMR 1 DEPT 4 5 372Uk € H,0,;
'H NMR (CDCl,, 500 MHz): § 7.09 (1H, s, H-1), 9.36
(1H, d, J = 9.2 Hz, H-5), 7.29 (1H, dd, J = 2.3, 9.2 Hz,
H-6), 7.26 (1H, d, J = 2.3 Hz, H-8), 7.56 (1H, d, J =
8.7 Hz, H-9), 7.60 (1H, d, J = 8.7 Hz, H-10), 3.97 (3H,
s, OCH;-2), 3.98 (3H, s, OCH,-7), 4.05 (3H, s, OCH;-
4); "C NMR (CDCL,, 125 MHz): 8 104.8 (C-1), 143.9
(C-2), 139.2 (C-3), 146.7 (C-4), 118.9 (C-4a), 123.6
(C-4b), 128.2 (C-5), 116.6 (C-6), 157.3 (C-7), 108.6
(C-8), 133.8 (C-8a), 125.2 (C-9), 127.3 (C-10), 125.9
(C-10a), 55.3 (OCH,-2), 56.1 (OCH,-7), 59.8 (OCH,-
4), VL b3R5 SCmRHRGE — 2 s e o 3-5%
H-2,4,7- = HE IR,

3,4,7-= £ E-2-FAFEIE (3,4,7-Trihydroxy-2-
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methoxy-phenanthrene, 9) B0 8 K ESI-
MS m/z: 279 [M + Na]", 255 [M — H]; 454 "C NMR
il DEPT i #ft % H: 23 T 50 N C,;H,,0,; 'H NMR
(CDCl,, 500 MHz): & 7.14 (1H, s, H-1), 9.09 (1H, d,
J=8.8 Hz, H-5), 7.34 (1H, m, H-6), 7.32 (1H, s, H-8),
7.74 (1H, d, J = 8.8 Hz, H-9), 7.62 (1H, d, J = 8.8 Hz,
H-10), 4.11 (3H, s, OCH;-2); "C NMR (CDCl,,
125 MHz): 5 103.8 (C-1), 149.4 (C-2), 122.3 (C-3),
148.3 (C-4), 112.3 (C-4a), 132.9 (C-4b), 127.8 (C-
5), 117.5 (C-6), 153.9 (C-7), 111.7 (C-8), 131.1 (C-
8a), 127.4 (C-9), 126.2 (C-10), 130.1 (C-10a), 56.1
(OCH;-2). VA b %5din 55 SCmR[12] 408 — 3, i e
h 3,4,7- =¥ 2- AR

37-“H E 24— B | E-9,10-— = FE 3,7-
Dihydroxy-2,4-dimethoxy-9,10-dihydro-phenan-
threne, 10) T {08 K ; ESI-MS m/z: 295 [M +
Na]’, 271 [M — H]; 454 “C NMR #I DEPT 5
Hor 13k € ¢H, O, "HNMR (acetone-d,, 500 MHz):
8 6.66 (1H, s, H-1), 8.11 (1H, d, J = 8.0 Hz, H-5), 6.73
(2H, m, H-6, 8), 2.65 (2H, s, H-9), 1.36 (2H, s, H-10),

H5CO l

OCH,

R; R,

R,=R =OCH,
R,=OH
R;=R;=OCHj

4 R,=R,=OH
7 R;=R3=R4=OCHj
10 R,=R,=OH

OCH;4

H,CO

HO™ 4

OCH; 12
K 1A 1~14 25K
Fig. 1 Structures of compounds 1-14

3.66 (3H, s, OCH,-4), 3.84 (3H, s, OCH,-2); "C NMR
(acetone-d,, 125 MHz): 8 107.3 (C-1), 146.5 (C-2),
138.6 (C-3), 145.4 (C-4), 120.5 (C-4a), 124.4 (C-4b),
128.2 (C-5), 114.4 (C-6), 155.9 (C-7), 113.2 (C-8),
139.5 (C-8a), 29.7 (C-9), 30.1 (C-10), 129.6 (C-10a),
59.8 (OCH,-2), 56.4 (OCH,-4), DA I %idi 5 SCHik[9]
R — 3, WO E R 3,7- R A2, 4- — 4R 5L-9,10-
—&HE

(+)-Lyoniresinol (11) ERE R Y5 [l
+32.8° (¢ 0.8, MeOH), ESI-MS m/z: 443 [M + Na]’,
419 [M —HJ; 454 °C NMR #l DEPT % S HAo 7
M C,,H,40g; 'H NMR (CD,0D, 500 MHz): § 6.56
(1H, s, H-8), 6.36 (2H, s, H-2', 6), 429 (1H, d, J =
5.6 Hz, H-4), 3.48 (1H, m, H-2a), 3.58 (2H, m, H-30)),
1.64 (1H, m, H-3), 2.61 (2H, m, H-1), 1.61 (1H, m,
H-2), 3.72( 6H, s, OCH,-5, 7), 3.84 (6H, s, OCH,-3',
5"); "C NMR (CD,0D, 125 MHz): & 33.6 (C-1), 40.8
(C-2), 64.1 (C-2a), 42.3 (C-4), 66.7 (C-3a), 48.9 (C-
3), 148.9 (C-5), 138.5 (C-6), 147.4 (C-7), 107.1 (C-8),
130.1 (C-9), 126.2 (C-10), 139.3 (C-1), 106.8 (C-2’,

R; R,
R=OH 5 R,=R,=OH R,=R;=0CH;
R=H 6 R,=R;=OCH; R,=R,=OH
8 R,=R;=R,=OCH,; R,=OH
9 R,=R;=R,=OH  R,=OCH;
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6'), 148.9 (C-3', 5), 134.4 (C-4"), 60.3 (OCH,-5), 56.6
(OCH;-3, 5"), 56.7 (OCH;-7). VA L%tk 5 SCiik[13]
il —2k, B e R (+)-lyoniresinol .

(+)-T & B8 & [(+)-Syringaresinol, 12] H
0, 8y K5 [als+42.2° (¢ 15.4, MeOH : H,0=40:60),
ESI-MS m/z: 441 [M + Na]', 417 [M — H] ; 454 "°C
NMR #l DEPT i #f § 3 43 F Xk C,,H, O 'H
NMR (CDCl,, 500 MHz): § 6.58 (4H, s, H-2, 2/, 6,
6'),4.73 (2H, d, J = 4.1 Hz, H-7, 7'), 4.28 (2H, dd, J =
6.7, 9.0 Hz, H-9, 9), 3.92 (12H, s, OCH;-3, 3', 5, 5"),
3.10 (2H, m, H-8, 8'); °C NMR (CDCl,, 125 MHz):
8 147.3 (C-3, 3, 5, 5'), 134.4 (C-4, 4), 132.2 (C-1,
1), 102.2 (C-2, 2, 6, 6"), 86.2 (C-7, 7"), 71.5 (C-9, 9"),
56.5 (OCH;-3, 3', 5, 5'), 54.5 (C-8, 8"), LA e
SCER[1414RE — 3, B e (4)- TR IR % .

Denchrysan A (13) 21 B /NEF s ESI-
MS m/z: 281 [M + Na]’, 257 [M — H]; 454 "C NMR
1 DEPT i¥% # & H: 4> 7 X & C,H,,05; 'H NMR
(acetone-d,, 500Hz): 8 6.76 (1H, d, J = 1.9 Hz, H-1),
6.74 (1H, d, J = 1.9 Hz, H-3) , 6.64 (1H, d, J = 2.1 Hz,
H-8), 6.49 (1H, d, J = 2.1 Hz, H-6), 4.10 (3H, s,
OCH;-5); "C NMR (acetone-d,, 125 MHz): § 193.4
(C-9), 160.2 (C-7), 159.8 (C-2), 152.6 (C-4), 152.7
(C-5), 137.2 (C-8a), 137.1 (C-9a), 123.4 (C-4a), 119.9
(C-4b), 109.9 (C-3), 106.4 (C-6), 106.1 (C-8), 105.4
(C-1), 57.5 (OCH;-5). VA %4k 5 SCk[ 151438 —
B, HCERE N denchrysan A

Nobilone (14)  ZL{AKK; ESI-MS m/z: 265
[M + Na]’, 241 [M — H]; 454 ""C NMR # DEPT
S H 72k ¢, H,,0,; 'H NMR (acetone-d,,
500 MHz): & 7.12 (1H, d, J = 7.2 Hz, H-5), 7.11 (1H,
d, J=1.9 Hz, H-8), 6.94 (1H, dd, J = 1.9, 7.2 Hz, H-6),
6.82 (1H, d, J = 2.0 Hz, H-1), 6.80 (1H, d, J = 2.0 Hz,
H-3), 4.13 (3H, s, OCH;-4); "C NMR (acetone-d,,
125 MHz): § 193.4 (C-9), 161.2 (C-2), 153.6 (C-4),
151.6 (C-7), 137.2 (C-9a), 135.9 (C-8a), 130.2 (C-5),
128.0 (C-4b), 125.0 (C-6), 122.5 (C-4a), 116.8 (C-8),
106.3 (C-3), 106.1 (C-1), 57.6 (OCH,-4). VA I %i#%
5 SCHR[16]4R1E — 25, 4 E F nobilone.

1.5 1 Z Bt BB A S Bl v 14 HO I RE
52 A6 & Wt £ Tk A8 03 g B 06 1 7 v 2 iR
Elmann 2517 #5900 2¢ 5 33 F DMSO # 17 % f# .

HU 110 uL 85 1R 2% vl W (pH 8.0), 10 pL #f I A
(50 pg mL")F1 40 pL ZMEAH ARG E(0.02 pg mL )
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