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Abstract; As the Hainan endemic plant, Dendrobium sinense was reported rarely about their chemical constituents and
pharmacological activities. In order to comprehensively study the chemical constituents of this species, various column

chromatography including MCI, silica gel and Sephadex LH-20 were conducted, through which ten compounds were
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isolated from the ethyl acetate fraction of ethanol extraction of the whole herb. On the basis of the physical data and

spectral analysis, the structures were identified as matairesinol (1), 4, 5-dihydroxy-2, 3-dimethoxy-9, 10-dihydro-

phenanthrene (2), dendrosinen C (3), 4-methoxy-phenylethanol (4), eis-p-hydroxyl ethyl cinnamate (5), p-

hydroxyphenylpropionic ethyl ester (6), syringaldehyde (7), 3-hydroxybenzaldehyde (8), 3,9-dihydroxy-megastig-
ma-5-ene (9) and (9Z,12Z)-methyl octadeca-9,12-dienoate (10). Compounds 1, 4—6, 8—10 were obtained from

this plant for the first time. The bioactivity results indicated that compounds 2, 4 and 9 showed a certain acetylcho-

linesterase inhibitory activity.
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Structures of compounds 1-10

#H) .Sephadex LH-20 ( 4fi FH 5 | 2ifi G445 A1 & A5 - H s
TRA VR S AR ) BE BT €035 L K2 ODS £ i
(ANFERBL L 9 B K i sh A ) |, Fr.2-1 3 B 7%
FMLE W 10(8.3 mg) , Fr.2-2 5 RLEY 5
(20.5 mg) M1 6(7.7 mg) ,Fr.2-4 535 2LEY 7
(10.1 mg) A1 8(10.1 mg) , Fr.2-12 43 B 15 31L&
% 9(6.0 mg) 1 4(14.2 mg)

AL Fr.4 (3.2 g) Fl Fr.7(8.2 g) i i 4H [7] By
B FBARMEEY 3(56.5 mg) \2(6.7 mg) Al 1
(14.0 mg) .

2 R 59

2.1 HHEE

&YW 1 HEOKAR ESI-MS m/z; [M + Na]®
381.3, 4> ¥ C, H,,0,,' H-NMR ( CD,0D, 500
MHz) : 6, 6.71 (1H, d, J = 8.0 Hz, H-5"), 6.68
(1H, d, J = 8.0 Hz, H-5), 6.65 (1H, d, J =
1.9 Hz, H-2"), 6.56 (1H, dd, J = 8.0, 1.9 Hz,
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H-6"), 6.52 (1H, br s, H-2), 6.47 (1H, br d,
J =8.0 Hz, H-6), 4.10 (1H, m, H-9a), 3.86
(1H, m, H9b), 3.76 (3H, s, 3-OMe), 3.75
(3H, s, 3'-OMe), 2.85 (1H, dd, J = 13.9, 5.4
Hz, H-7'a), 2.77 (1H, dd, J = 13.9, 7.1 Hz, H-
7'b), 2.60 (1H, m, H-8'), 2.45 (3H, m, H-7,
8); "C-NMR (CD,0D, 125 MHz) : &, 130.8 (s,
C-1), 113.2 (d, C-2), 148.9 (s, C-3), 146.2
(s, C-4),116.1 (d, C-5), 122.2 (d, C-6), 38.8
(t, C-7), 42.5 (d, C-8), 72.9 (t, C-9), 131.4
(s, C-1"), 113.8 (d, C-2'), 148.9 (s, C-3"),
146.1 (s, C-4"), 116.1 (d, C-5"), 123.0 (d, C-
6'), 353 (t, C-7'), 47.6 (d, C-8'),181.6 (s,
C-9"), 56.3 (q, 3-OMe), 56.3 (q, 3'-OMe) , %%
4 3CHK (Hodaj et al.,2017) LX), b5 1 N
BIAPIRE

&Y 2 EEEKAR, ESI-MS m/z; [M + Nal®
295.2, 4 X C,H,0,,' H-NMR (CDCl,, 500
MHz) ; §,7.15 (1H, t, J = 8.2 Hz, H-7), 6.97
(1H, d, J = 8.2 Hz, H-6), 6.87 (1H, d, J =
8.2 Hz, H-8), 6.55 (1H, s, H-1), 3.97 (3H, s,
3-OMe), 3.92 (3H, s, 2-OMe) , 2.72 (2H, m, H-
9), 2.68 (2H, m, H-10); "C-NMR (CDCl,, 125
MHz) : 8.105.2 (d, C-1), 146.3 (s, C-2), 136.9
(s, C-3), 140.4 (s, C-4), 118.9 (s, C-4a),
132.0 (s, C-4b), 153.4 (s, C-5), 118.1 (d, C-
6), 128.2 (d, C-7), 119.8 (d, C-8), 120.2 (s,
C-8a), 140.5 (s, C-8b), 31.1 (t, C-9, 10) 56.1
(q, 2-OMe), 61.4 (q, 3-OMe) . %54 SCHk ( Wol-
lenweber et al., 1992) [LXF, 2 E L &H 2 H 4,5-
T2 3R HE-9,10- AR,

&3 FEOBAR,ESI-MS m/z: [M + Nal”
297.3,4r ¥ CH,, 0,,' H-NMR ( CDCl,, 500
MHz); 6,7.18 (1H, d, J = 2.1 Hz, H-2), 7.16
(1H, d, J = 2.0 Hz, H-6), 7.08 (1H, t, J = 7.4
Hz, H-5'), 6.76 (1H, brs, H-2"), 6.76 (1H, d,
J=7.6Hz, H6'), 6.65 (1H, dd, J = 7.4, 1.4
Hz, H-4'), 4.18 (2H, s, H-a'), 3.88 (3H, s, 3-
OMe) ; "C-NMR (CDCI,, 125 MHz) : §.128.5 (s,
C-1), 111.8 (d, C-2), 145.2 (s, C-3), 142.6

(s, C-4), 148.9 (s, C-5), 107.9 (d, C-6),
138.3 (s, C-1"), 117.2 (d, C-2"), 158.7 (s, C-
3y, 114.7 (d, C-4"), 130.6 (d, C-5"), 121.6
(d, C-6"), 199.1 (s, C-a), 46.2 (t, C-a'),
56.8 (q, 3-OMe) , 454G 3CHK( Chen et al.,2014) [t
X BEE Y 3 HREARIE C,

k&Y 4 HEHAE ESI-MS m/z; [M + Nal®
175.2, 4y ¥ C,H, 0,,' H-NMR ( CDCl,, 500
MHz): 6, 7.18 (2H, d, J = 8.5 Hz, H-4, 8),
6.86 (1H, d, J = 8.4 Hz, H-5,7), 3.53 (2H, t,
J =75Hz, H-1), 2.75 (2H, t, J = 7.4 Hz, H-
2); “"C-NMR (CDCl,, 125 MHz) ;: 8. 63.8 (t, C-
1), 38.9 (t, C-2), 138.9 (s, C-3),129.5 (d, C-
4,8), 115.4 (d, C-5), 156.5 (s, C-6), 115.4
(d, C-7), 55.6 (q, 6-OMe) . 445 3CHR (R HE,
2018) buxf, S LG ) 4 X AR BRSO

W s FEBAESI-MS m/z: [M - H]~
191.2, %+ ¥ C,, H, 0,.,' H-NMR ( CDCl,, 500
MHz): 8, 7.63 (2H, d, J = 8.2 Hz, H-2, 6),
6.86 (1H, d, J = 12.8 Hz, H-7), 6.81 (2H, d,
J =82Hz, H-3,5),5.82 (1H, d, J =12.8 Hz,
H-8), 4.19 (2H, q, J = 7.1 Hz, H-10), 1.28
(3H, t, J = 7.1 Hz, H-11); “C-NMR (CDCI,,
125 MHz) ; 8, 127.5 (s, C-1), 132.5 (d, C-2,
6), 115.1 (d, C-3, 5), 156.8 (s, C-4), 143.4
(d, C-7), 117.4 (d, C-8), 166.8 (s, C-9), 60.6
(t, C-10), 14.5 (q, C-11), Z5H SCHR (AL SCMS
85 ,2015) Lbxt, A6 5 O 58 6 1R A 12
LTR .

e 6 Tk ESI-MS m/z: [M - H]™
193.2,4rF C,,H,,0,.,' H-NMR ( CD,0D, 500
MHz) : 8, 7.01 (2H, d, J = 8.3 Hz, H-2, 6),
6.69 (2H, d, J = 8.3 Hz, H-3,5), 4.09 (2H, q,
J = 7.1 Hz, H-10), 2.81 (2H, t, J = 7.5 Hz, H-
8),2.56 (2H, t, J = 7.5 Hz, H-7), 1.20 (3H,
t, J = 7.1 Hz, H-11); “C-NMR (CD,0D, 125
MHz) ; 6. 132.7 (s, C-1), 130.2 (d, C-2, 6),
116.2 (d, C-3, 5),156.7 (s, C-4), 37.3 (t, C-
7), 31.2 (1, C-8), 175.0 (s, C-9), 61.5 (t, C-
10), 14.5 (q, C-11), #54 3CHR( HAE,2002) L
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&7 AWK ESI-MS m/z: [M - H]”
181.1, 4 ¥ C,H,,0,.,' H-NMR ( CD,0D, 500
MHz) : 8,,9.74 (1H, s, CHO), 7.21 (2H, br s,
H-2, 6), 3.91 (6H, s, 3, 5-OMe); “C-NMR
(CD,0D, 125 MHz) ; &, 129.2 (s, C-1), 108.2
(d, C-2, 6), 149.6 (s, C-3, 5), 143.6 (s, C-
4),193.0 (d, C-7), 56.8 (q, 3, 5-OMe) , 454
SCHR (H B SESE,2009) X, Stk AW T o8 T
R,

&8 Tk, ESI-MS m/z: [M - H]~
121.1, 4+ 5L C, H, 0,,' H-NMR ( C4D4N, 500
MHz) : 8, 12.22 (1H, s, 3-OH), 10.09 (1H, s
H-7), 7.76 (1H, s, H-2), 7.50 (1H, d, J = 7.1
Hz, H-4), 7.44 (1H, t, J = 7.1 Hz, H-5), 7.41

(1H, d, J = 7.1 Hz, H-6); “"C-NMR (C,D,N,
125 MHz) ; 6. 139.1 (s, C-1), 116.1 (d, C-2),
160.0 (s, C-3), 121.9 (d, C-4), 130.6 (d, C-

5), 123.0 (d, C-6), 193.1 (d, C-7), &5& 3CHk
(7K & ,2006) HXE, 822054 8 O 3R ALK
T,

a9 ik, ESI-MS m/z: [M + Na]®
235.3,4r 3L C,H,,0,,' H-NMR ( CD,0D, 500
MHz) . 6,,3.85 (1H, m, H-3), 3.70 (1H, m, H-
9),2.20 (2H, m, H-4a, 7a), 1.92 (2H, m, H-
4bh, 7b) 1.69 (1H, m, H-2a), 1.64 (3H, s, H-
13), 1.49 (2H, m, H-8), 1.38 (1H, dd, J =
11.0, 12.2 Hz, H-2b), 1.17 (3H, d, J = 6.2 Hz,
H-10), 1.05 (3H, s, H-12), 1.04 (3H, s, H-
11); "C-NMR (CD,0D, 125 MHz) : 8. 38.8 (s,
C-1), 49.2 (1, C-2), 65.6 (d, C-3), 42.9 (t, C-
4), 125.4 (s, C-5), 138.3 (s, C-6), 25.6 (i, C
7), 40.7 (t, C-8), 69.2 (d, C9), 23.3 (q, C-
10), 28.9 (q, C-11), 30.3 (q, C-12), 20.0 (q,
C-13) . 4543 3CHR (1 93 38h 45, 2013) EEXT, 2 5 1k
AW 9 K 3,9-dihydroxy-megastigma-5-ene ,

5P 10 BEEMAR,ESI-MS m/z: [M + H]”
295.3,4r F & C,,H,,0,,' H-NMR ( DMSO-d,, 500
MHz) ; §,,5.31 (4H, m, H-9, 10, 12, 13), 3.57

(3H, s, H-OCH,), 2.73 (2H, t, J = 6.4 Hz, H-
11), 2.28 (2H, t, J = 7.4 Hz, H-2), 2.00 (4H,
m, H-8, 14), 1.50 (2H, m, H-3), 1.18-1.35
(14H, m, H4, 5,6, 7,15, 16, 17), 0.85 (3H,
t, J = 6.9 Hz, H-18); "C-NMR ( DMSO-d,, 125
MHz) : 6.173.3 (s, C-1), 33.3 (t, C-2), 24.4
(t, C-3), 28.4-29.0 (t, C-4, 5,6, 7, 15), 26.6
(1, C-8, 14), 129.7 (s, C-9, 13), 127.8 (s, C-
10, 12), 30.9 (t, C-16), 22.1 (t, C-17), 13.9
(q, C-18), 51.1 (q, C-OCH,) ., 4G 3CHR () 1%
t,2013) LX), 25 10 8 (92, 122)-9,
2- b\ R H R
2.2 EMEMIR

AR i oy e 15 2 4k & 4 1-10 1 H
Ellman 7% ( Ellman et al., 1961 ; Yang et al.,2014 ) il
TRHORT 2 Tt RF Bk 6 e 05 7 10 52 o) 00 5 o 2 Uk
FEH 50 pg - mL7', SEE ST RO S 3 R SE R
PIE AR MEZE, P<0.05 TR ER B E, LR
T LAY 2.4 F19 Xt £ Tk IR B T 6 0 55 1A
AFIFRERZm (R L),

x1 LEW2.4 9N ZEIEESESINETEE
ik 45 R

Table 1  Test results of AChE inhibitory activities of
compounds 2, 4 and 9
ez} EEES
Compound Inhibition ratio (%)
25 I I Control 0
2 30.26 £ 0.15 =
4 20.13 = 1.36 *
9 17.55 £ 1.33
3T Tacrine' 64.60 + 0.85 *

H: o 7RR P<0.05; 1 R RFPEXT IR (0.08 pg
Note: “ # ” means P<0.05; “'”

pg - mL').

~mL") .
means positive control (0.08

3 W54 #

14w TR BT IR B, 58 TR A e e
BT I 5T 38 A AR K28 B A BIFSEAE RPN T A 5
fiti_E AR A fif £ BB RO 1Y) £ PR £ g 20 vP 0
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TR AT, HAA R G 0 25 BEAE T, e i /)N B e
£ HMRE B DU PUR S AEBE IR 2
S EA ) IZ IR (B EE,2019)

AT ST 38 I il O A L g R R A
Y12 .4 F9 fEuE REAR 2 Bt H 5 R B A1 S, A
A EXT A R 2F 43 R AT I T A R T AE
MAEA R B2 4 MeB .2 4 - TR A
JREA 2,7-— K3 4, 6-— 4 -9, 10-— & FE .
(E)-FARAE R+ 70 P9 B TR , o 6B 96 10 i £ BE AR
i T T P 905 7, £ AR 9 5 R U W A AR 2 R
2T ALk G e 0 0 590 A F 9 o B R B R
Wi,
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