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Chemical Constituents from Dendrobium sinense
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Abstract: In order to understand the chemical constituents of Dendrobium sinense, ten compounds were isolated
from whole herb by column chromatography. On the basis of spectral data, their structures were identified as
chrysotoxine (1), 2',4'-dihydroxy chalcone (2), 2,5,7-trihydroxy-4-methoxy-9,10-dihydrophenanthrene (3), 4,7-
dihydroxy-2,3-dimethoxy-9,10-dihydrophenanthrene (4), 2,5-dihydroxy-3,4-dimethoxy-9,10- dihydrophenanthrene (5),
2,7-dihydroxy-3,4,6-trimethoxy-9,10-dihydrophenanthrene (6), (£)-coniferyl aldehye (7), trans-p-hydroxylethyl
cinnamate (8), p-hydroxyphenylpropionic methyl ester (9) and lasiodiplodin (10). All the compounds were
obtained from this plant for the first time. Compounds 2, 6, 7 and 10 had a certain inhibitory activity on acetyl-
cholinesterase.
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Fig. 1 Structures of compounds 1-10
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ML ER AR ZBEAE A ELX-800 BEbr{ W 35 [ 5 4
NEIP

A RHAE) T 2015 4F 11 AR B & 108,
FH ¥ T K 2 [l 2 el b 27 Bt R A e AR 4 8 S = R
(Orchidaceae) 1 fiit J& 4 fift (Dendrobium sinense T.
Tang et F. T. Wang), #54<(4%i 5~ TCY20151109)1F
) G R N T e 7 N

1.2 R/BRHE

HEAMAELB.0 ko)W TR fE, H 95% LREE
(20 L) T 80°C /K # I 3 ¥k, HHXFAMBI 3 h, ik
AR RNRE - KX A LR CBE
IE TR, 58] R OB 7=5E 80.0 9.

¥ O R E R (200~300 H)AE g7y
B, LA MEE- 2B ZBR[8 1 2~2 1 8, VIV, FIA]
TGV FIBE R Ve, 193] 8 M4 (Fr.l~Fr.8). Fr.l
(10.2 9)& MCI Z#r, HEeli, frEmasE,
2 [# EAH N ODS C-8 AR A HES, AK-HE(7 -
3~1: Q)REVEFIBLE B, SRR G A k-
LIROTE(8 1 2~2 : 8)BhE Ve 7 R 2L G 6
(5.7 mg)- 4 (16.2 mg). 7 (4.0 mg)F1 8 (30.1 mg). Fr.2
(8.6 9)& MCI JE#r, HEEseh, FREmtaxR)s, H
Z2[# 2 AH N ODS C-8 R AHSE A HE , AK-HIEE(9 -
1~1: Q)R EIAFIBAE 7 By, GorEoA: (il v ik -
LIRCER(T © 1~3 : V)BRFESMS, 948 Sephadex LH-
20 (FHE) B2 B EIE-E4 5 (2.0 mg)Fl 9 (12.0 mg).
Fr.3 (16.5 g)%& MCI Z#T, HEEDEM, B4R )a,
FA[E AN ODS C-8 AHE Ak, LLK-FEE
(8 1 2~1: 9)IRAVEFIEALE /B, SRERAT Bl i
lik- R TE(9 © 1~3 1 T)BEEYS, T34 Sephadex
LH-20 (FEE)BEM 7 B 24654 1 (20.0 mg). 3
(7.5 mg). 10 (20.0 mg)F1 2 (3.0 mg).

13 giEe

BHEA R (Chrysotoxine, 1) LIk
&, ESI-MS m/z: [M + Na]" 355, %12\ C1gH240s.
'H NMR (CDCls, 500 MHz): § 7.00 (1H, d, J =
2.14 Hz, H-2"), 6.75 (1H, d, J = 9 Hz, H-5"), 6.64 (1H,
dd, J = 9, 2.14 Hz, H-6'), 6.39 (2H, s, H-2, 6), 3.76
(9H, s, 3/4/5-OMe), 3.71 (3H, s, 3'-OMe), 3.71 (3H, s,
4-OMe) 2.75 (4H, s, H-1", 2"); **C NMR (CDCls,
125 MHz): § 139.3 (s, C-1), 106.8 (d, C-2/6), 144.5 (s,
C-3/5), 134.6 (s, C-4), 137.0 (s, C-1"), 110.2 (d, C-2",

1435 (s, C-3), 148.3 (s, C-4"), 113.5 (d, C-5'), 110.2
(d, C-6), 39.0 (g, C-1"), 38.7 (g, C-2"), 56.3 (q, 3-
OMe), 56.3 (g, 4-OMe), 56.5 (g, 5-OMe), 56.3 (q, 3'-
OMe), 56.3 (q, 4'-OMe). LA I % 5 SCHR[12]4R 18
R—5, MERIZEY 1 NEREA R,

2" 4'-—FRFAE/REH (2',4’-Dihydroxy chalcone,
2)  HAMEEEMA, ESI-MS m/z: [M + Na]
263, 4373 CisH1203. "H NMR (CDCl3, 500 MHz):
8 8.74 (s, 2'-OH), 8.35(s, 4'-OH), 8.17 (1H, d, J =
15.1 Hz, H-1"), 7.97 (1H, d, J = 16 Hz, H-2"), 7.87
(2H, m, J = 7.8 Hz, H-3/5), 7.74 (2H, m, H-2/6), 7.52
(1H, m, H-2"), 7.48 (1H, m, H-5'), 7.44 (1H, m, H-6'),
6.50 (1H, d, J = 8.0 Hz, H-4); *C NMR (CDCls,
125 MHz): § 136.4 (s, C-1), 130.1 (d, C-2/6), 129.7 (d,
C-3/5), 131.6 (d, C-4), 114.4 (s, C-1'), 167.0 (s, C-2'),
104.0 (d, C-3'), 165.9 (s, C-4'), 109.7 (d, C-5'), 133.6
(d, C-6), 121.9 (d, C-1"), 145.0 (d, C-2"), 193.2 (s,
C-3"). VA ¥R 5 BRI RIE A —3, WL E
BALEW 2 Ry 20 4 IR FE IR

2,5,7-=8&-4-FEHE-9,10- =& (2,57-
Trihydroxy-4-methoxy-9,10-dihydrophenanthrene,
3) AT EM A, ESI-MS m/z: [M + Na]”
281, 43T CisHwO4. "H NMR (CDCl3, 500 MHz):
8 6.50 (1H, d, J = 2.34 Hz, H-8), 6.45 (1H, d, J =
2.34 Hz, H-6), 6.31 (1H, d, J = 2.51 Hz, H-1), 6.26
(2H, d, J = 2.51 Hz, H-3), 3.88 (3H, s, 4-OMe), 2.56
(4H, s, H-9/10); **C NMR (CDCls, 125 MHz): 5 110.2
(d,C-1), 158.0 (s, C-2), 100.5 (d, C-3), 155.6 (s, C-4),
156.1 (s, C-5), 114.1 (d, C-6), 158.0 (s, C-7), 108.5 (d,
C-8), 32.3 (t, C-9), 32.4 (t, C-10), 115.5 (s, C-4a), 143.0
(s, C-4b), 114.1 (s, C-8a), 143.9 (s, C-8b), 57.7 (q, 4-
OMe). VA XG5 CHR[14)RIE A —5, #kw
ZAEY) 3K 2,5,7- =2 H-4-H 4 FE-9,10- — & FE.

4,7- 28 F-2 3-“HEHE-9,10- = 3FE4,7-
Dihydroxy-2,3-dimethoxy-9,10-dihydrophenan-
threne, 4)  GEIUREAE, ESI-MS miz: [M +
Na]* 295, 43T CigH1604. '"H NMR (CD;OD,
500 MHz):  8.23 (1H, d, J = 9.4 Hz, H-5), 6.68 (2H,
m, H-6/8), 6.40 (1H, s, H-1), 3.83 (3H, s, 3-OMe),
3.81 (3H, s, 2-OMe), 2.66 (4H, s, H-9/10); *C NMR
(CD;0D, 125 MHz): & 104.2 (s, C-1), 151.7 (d, C-2),
135.2 (s, C-3), 148.6 (s, C-4), 116.5 (s, C-4a), 126.3
(d, C-4b), 130.0 (s, C-5), 113.6 (s, C-6), 156.2 (d,
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C-7), 115.1 (d, C-8), 140.2 (g, C-8a), 31.3 (q, C-9),
31.5 (q, C-10), 136.3 (g, C-8b), 56.2 (q, 2-OMe), 62.0
(9, 3-OMe)o LA FE 5 SCHR1SHRE— 8 #% e 1%
&) 4 8 4,7-—F50,3- — WA FE-9,10- — & E.

2,5- "% HE-3,4-ZHEE-9,10-—&FF (2,5-
Dihydroxy-3,4-dimethoxy-9,10-dihydrophenan-
threne, 5)  WOITEEHM A, ESI-MS m/z: [M +
Na]" 295, 73 Ci4His0s. 'H NMR (CDCls,
500 MHz): & 7.08 (1H, dd, J = 7.50, 7.69 Hz, H-7),
6.69 (1H, d, J = 7.50 Hz, H-6), 6.68 (1H, d, J =
7.69 Hz, H-8), 3.87 (3H, s, 3-OMe), 3.68 (3H, s,
4-OMe), 2.64 (2H, m, H-9), 2.55 (2H, m, H-10); °C
NMR (CDCls, 125 MHz): & 113.7 (d, C-1), 150.3 (s,
C-2), 138.3 (s, C-3), 151.1 (s, C-4), 118.6 (s, C-4a),
121.0 (s, C-4b), 154.4 (s, C-5), 119.8 (d, C-6), 129.1
(d, C-7), 119.2 (d, C-8), 32.2 (t, C-9), 31.6 (t, C-10),
61.7 (q, 3-OMe), 62.7 (q, 4-OMe). LA %¥E 530k
[l6RiEEEA—8, WEEI%EY 5 H 2,5- 25
HE-3,4- U IE9,10- & FE.

2,7- 5 H-3,4,6- = HEH-9,10-—E3FE (2,7-
Dihydroxy-3,4,6-trimethoxy-9,10-dihydrophenan-
threne, 6) H &k K, ESI-MS m/z: [M + Na]
325, 4313 C7H;30s5. 'H NMR (CDCls, 500 MHz):
87.91 (1H, d, J=8.37 Hz, H-5), 6.73 (H, s, H-8), 6.84
(1H, m, H-1), 2.83 (4H, q, J = 7.0 Hz, H-9/10), 3.97
(3H, t, J = 7.0, 3-OMe), 3.92 (3H, t, J = 7.0 Hz, 4-
OMe), 3.75 (3H, t, J = 7.0 Hz, 6-OMe); °C NMR
(CDCls, 125 MHz): & 110.1 (d, C-1), 146.5 (s, C-2),
143.9 (s, C-3), 150.1 (s, C-4), 124.8 (s, C-4a), 131.0 (s,
C-4b), 113.8 (d, C-5), 144.8 (s, C-6), 144.8 (s, C-7),
113.8 (d, C-8), 134.4 (s, C-8a), 128.9 (s, C-8b). LA L
ol 5 SCER 7RG A B, iz E ) 6
N 2,7-FHE-3,4,6- = HEHE-9,10- A FE,

(E)fA¥3EE [(E)-Coniferylaldehye, 7] &4
A, ESI-MS m/z: [M +H] 179, 43 73X C1oH; 050
'H NMR (CDCls, 500 MHz): & 9.67 (1H, d, J =
7.75 Hz, H-9), 7.41 (1H, d, J = 15.8 Hz, H-7), 7.16
(1H, dd, J = 1.90, 8.19 Hz, H-6), 7.09 (1H, d, J =
1.90 Hz, H-2), 6.98 (1H, d, J = 8.19 Hz, H-5), 6.64
(1H, dd, J = 7.75, 15.8 Hz, H-8), 3.97 (3H, s, 3-OMe);
C NMR (CDCls, 125 MHz): § 126.8 (s, C-1), 109.6
(d, C-2), 147.1 (s, C-3), 149.1 (s, C-4), 115.1 (d, C-5),
124.2 (d, C-6), 153.3 (d, C-7), 126.6 (d, C-8), 193.8 (d,

192

C-9), 56.2 (q, 3-OMe). VA Hdf 5 SCHR[ 184k 18 2%
R—8, MEEEIZAEY T NEAHEE.

RAFZENERES (trans-p-Hydroxylethyl
cinnamate,8) L&A, ESI-MS m/z: [M+H]
193, 43 F 3 C;;H205. 'H NMR (CD;0D, 500 MHz):
8 7.46 (2H, dd, J = 8.6, 1.8 Hz, H-2/6), 7.43 (1H, d,
J=15.6,7.72 Hz, H-7), 6.81 (2H, dd, J= 8.6, 1.8 Hz,
H-3/5), 6.32 (1H, m, J = 15.6 Hz, H-8), 4.22 (2H, q,
J =17.17 Hz, H-10), 1.33 (3H, t, J = 7.17 Hz, H-11);
C NMR (CD;0D, 125 MHz): § 127.1 (s, C-1), 131.1
(d, C-2/6), 116.8 (d, C-3/5), 161.4 (s, C-4), 146.4 (d,
C-7), 115.2 (d, C-8), 169.4 (s, C-9), 61.4 (t, C-10),
14.6 (q, C-11). PA & 5 R 194 IE — 3, i
TEZMNAEY) 8 R AN dk ARG TR -

MEREXARFEE (p-Hydroxyphenylpropionic
methyl ester, 9) TR, ESI-MS m/z: [M +
Na]® 203, 2+ 7= CioH205. 'H NMR (CDCl,
500 MHz): & 7.10 (2H, d, J = 8.3 Hz, H-2/6), 6.75 (2H,
d, J = 8.3 Hz, H-3/5), 3.68 (3H, s, -OCH3), 2.90 (2H, t,
J = 7.6 Hz, H-8), 2.59 (2H, t, J = 7.6 Hz, H-7); °C
NMR (CDCls, 125 MHz): & 132.0 (s, C-1), 129.6 (d,
C-2/6), 115.4 (d, C-3/5), 154.3 (s, C-4), 30.3 (t, C-7),
36.4 (t, C-8), 173.3 (s, C-9), 51.0 (q, 9-OMe). DL b¥
W 5 SCHR201IE — 3, WS e a9 xR
BRI R S .

+ZJCNFFES (Lasiodiplodin 10)  F k)
A, ESI-MS m/z: [M +Na] 301, 7312\ Ci16HpO40
'H NMR (CDCls, 500 MHz): & 6.25 (1H, d, J =
1.9 Hz, H-14), 6.22 (1H, d, J = 1.9 Hz, H-12), 5.32
(1H, m, H-3), 3.75 (3H, s, 15-OMe), 2.53 (2H, m,
H-10), 1.25-2.18 (12H, m, H-4/5/6/7/8/9), 1.35 (3H, d,
J = 6.4 Hz, H-17); °C NMR (CDCl;, 125 MHz): §
169.2 (s, C-1), 72.4 (d, C-3), 32.4 (t, C-4), 21.4 (4,
C-5), 26.5 (t, C-6), 24.3 (t, C-7), 25.6 (t, C-8), 30.2 (t,
C-9), 30.5 (t, C-10), 143.1 (s, C-11), 108.5 (d, C-12),
158.0 (s, C-13), 97.1 (d, C-14), 158.0 (s, C-15), 117.3
(s, C-16), 19.6 (q, C-17), 55.9 (q, C-18). LA_E-%¥i 53¢
BRI21 B A —2, WS & 10 v+t
SEZNIER

1.4 Z BB B EE ] vE 1
R Li 25205 000 5 Ak & W0 i) 2 Tk EL sk G
(AChE, Sigma 2~ aD)MHIEM. &Y 1~10 H
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DMSO % fi#, TCHI 50 pg mL ™ BIARIIRE F o Rk
FEHY 110 uL BERR 2% 11 (PBS, pH 8.0). 10 pL £Fl
BESRAT0.02 pg mL™ ZBEARARES A 40 uL T 96 FLIRK
H, 7E 30°C FIRE 20 min J5 0N hR REIESEH
(Dithiobisnitrobenzoic acid, DTNB, 2.48 g L', Sigma
2w AL BT AR T I IEB(A cetylthiocholine, ATch,
Sigma A7, A 50 mmol L' PBS [i#l, pH 8.0,
1.81 g L YSABIRA 40 uL, T 30°C FRR
30 min, £ 405 nm A HEEFRCGHAT R BHE
Xt IR Mt AR (US89 M 0.333 pumol L), [ 1
X B8 DMSO (ZKFEN 0.1%), &FANFE M R i 3
ASPATINR, BCPIAME . (AP ACKE (]2 =
(E-S)/Ex100%, E ANBIYEXRRISFIRAE, SR
RO S T RO

ZEREW, LAY 2. 6. 7 F1 10 X} AChE (1)
25350 25.32%- 21.98%. 53.10%H1 30.22%,
TR B —E I AE .

2 LERAIIHE

MAEA BRI BARE] 10 MEEP, 5l
WHEARIER 1), 204-RERRE (2). 2,5,7-=
R4 E-9,10- A FE 3). 47-—FE-23-
F4IE-9,10- ~FJE (4) 2,5- - F2FE-3,4-— FAH JE-
9,10- ~&FE (5)~ 2,7--FH-3,4,6-—HEHHE-9,10-
TEEE (6). (B)MAHEEE (7). SRR A RE R I
(8) X FRFER IR T ()T ZIJTc MR (10).
H WA 1~2 R EAEY, LEY 3~6 1
R EY, LAY 8~9 N IR, FERILEW
B R PR S, TR TS 1R A i
R BES] L AN IERRSAL AR 4 NS
HP, I B A BT s RIS T
T8 2 P P AP AA IR B 1 S . AN A
A MW E, FE THEAaRIA R A
B WO DUS R RS T BRI A4, LAY
2. 6+ 7 A1 10 XEHA —E 1 LI HE A B P 40 )
.
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