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Chemical constituents from Dendrobium hancockii
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Abstract: Objective To study the chemical constituents from Dendrobium hancockii. Methods The compounds were isolated
and purified by column chromatography and preparative HPLC, and their structures were elucidated by spectral analysis. Results A
total of nine compounds were isolated from D. hancockii and the structures were identified as 3,a-dihydroxy-4,5,3'-
trimethoxybibenzyl (1), 3,4',5-trihydroxy-3-methoxybibenzyl (2), 4,4'-dihydroxy-3,5,3'-trimenthoxybibenzyl (3), 4,3'-dihydroxy-
3,5'-dimethoxybibenzyl  (4),
2,5-dihydroxy-4,9-dimethoxyphenanthrene (7), nobilone (8), and crepidatuol B (9). Conclusion Compound 1 is a new compound

7-hydroxy-2-methoxy-1,4-phenanthrenequinone  (5), 2,5-dihydroxy-4-methoxyphenanthrene  (6),
named dendrohanol A, and compounds 2—9 are isolated from this plant for the first time.

Key words: Dendrobium hancockii Rolfe; bibenzyls; dendrohanol A; 3,a-dihydroxy-4,5,3'-trimethoxybibenzyl; 7-hydroxy-2-methoxy-
1,4-phenanthrenequinone; 2,5-dihydroxy-4-methoxyphenanthrene
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G181 3R LR 25 T R R, A S0 4 A figh
AL RS U REAT T IR AR 4> B 4lid, Mgy
BRI T 9OMEEW, 73 N 3,0- 5 HE- 4,5,3'-
= H & & Bt % ( 3,a-dihydroxy-4,5,3'-tri-
methoxybibenzyl, 1). 4,3",5-=F%L-3-H A FLELF
(3,4',5-trihydroxy-3-methoxybibenzyl, 2). 4,4’- %%
33,53 = HUE Y (4,4-dihydroxy-3,5,3'-
trimenthoxybibenzyl, 3). 4,3"- —#%t-3,5"- A
K (4,3-dihydroxy-3,5'-dimethoxybibenzyl, 4).
T-¥2 R 2-F A F-1,4-FEBR  (7-hydroxy-2-methoxy-
1,4-phenanthrenequinone, 5). 2,5- —F2%k-4- F 5 g
3F (2,5-dihydroxy-4-methoxyphenanthrene, 6). 2,5-
TR A -49- = H R B FE (2,5-dihydroxy-4,9-
dimethoxyphenanthrene , 7 ) . nobilone ( 8)
crepidatuol B (9). 9 /MEEWIEE M 1E IR N4 A it
HAEARE, KA 1 R R G,
a4 N A Y A

1 N5

Agilent DD2400-MR HUZHEILIRAC, TMS AW
Fr (£E Agilent A 7] ); LTQ Orbitrap XL 25T 154X
(3£ [ Thermo Fisher /A 7] ); Autopol IIT 8 JiE 6 (3£
Rudolph 2 #]); LC3000 % & R0mkH B4 (b
HAIHTNEEAFD; Daisogel CisHPLC il %4 (250
mmX 30 mm, 10 um, HA Daiso HEL); YMC Cjq
HPLC 245250 mmX 10 mm, 5 um, H 74 YMC
A7]); SP ODS-A Cis HPLC il &4 (250 mm X
10 mm, 10 pm, FEAEERLE S RHEARARD;
TR OISRENR GFasy FIFEGIRRER (300~400 H)D
( ET B T )5 Sephadex LH-20 &R (14
Merck 2 F] ).
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Dendrobium hancockii Rolfe, FEfhtrA (20170731)
TRAF T8 LERR B E R IRA A L %
2 RRSESE

HYUF 8 4m mA ffHA B 900 g, Ky it e B A B2 [l
PRI 3 R, IR IR AE SR AT R SR I 74.5 g
ZIRP A RERAE A Ch il BE-BE IR £ Ta 1R U
JBi), 1351 40 4153 Fr. 1~40,Fr. 22 424l % HPLC
At (Cig, HIEE-/K 52 148, 6.0 mL/min) 3
FUEM 1 (r=7.8 min). 2 (xg=16.1 min) 3

(tg=22.4 min); Fr. 20 & Sephadex LH-20 #EfZHE: 4
B, FHERLEAL, TLC SO &N 5 AN
Fr. 20.1~5; ¥ Fr. 20.1 Z22£414% HPLC 7 B4l
b (Cig» WIEE-7K 55 45, 5.0 mL/min) 28L&
Y4 (g=16.0 min); H Fr. 20.2 £ 4% HPLC &
B4tk (Cig, HEE-7K 60 © 40, 4.0 mL/min) 3%
&) 5(tg=12.5 min); ¥4 Fr. 20.3 £l % HPLC
B (Cigr OME-7K 60 40, 4.0 mL/min) 7554k
A8 (1,=20.0 min). 6 (=20.0 min) F17 (=
245 min). Fr. 8 ZHill% HPLC 7 & 4ifk (Cyg,
L JE-7K 55 145, 5.0 mL/min) BEMLEW 9 (=
18.1 min)o
3 SHEE

WEY 1 N EBORY); [a]) +10° (¢ 0.08,
MeOH): CD (c 0.12, MeOH) 4 (Ag) 211 (-2.11), 232
(—2.07) nm. HR-ESI-MS %5 HH k> T 57 [M—
H] m/z: 303.127 8 (iF54H 303.123 3, Cy7H;905 ),
W H 713008 Ci7Hp00s, A 8 MAWAIEE .,
'H-NMR (400 MHz, CDCl;) (% 1) ZR{&XA 1
ANMALL BRI ZE IR A R 0y 7.20 (1H, t, J = 7.8 Hz,
H-5"). 6.79 (1H, brd, J = 7.8 Hz, H-6). 6.77 (1H, brd,
J=17.8 Hz, H-4"). 6.73 (1H, brs, H-2") K 2 4 ¥k
FEEAMES oy 6.61 (1H, brs, H-2). 6.47 (1H, brs,
H-6). =i 1 AR S E 6y 2.89 (1H, dd, J =
13.6, 8.5 Hz, H-o") #12.97 (1H, dd, J = 13.6, 4.4 Hz,
H-o), LU 1 DMESEIEA 04 4.77 (1H, dd, J = 8.5, 4.4
Hz, H-a). C-NMR (100 MHz, CDCl;) 454
HSQC i 8~ A 17 MwfE 5, BihA 3 ARG
5 0c 554, 56.1. 61.2; 12 NF5EMIE T oc 101.9,
105.8, 112.4, 115.3, 122.0, 129.8, 135.0, 139.8, 140.3,
149.4,152.5, 159.9; 1 MEFEWIE S 6c 75.3 F 1 4
HARAE T Oc 46.3 AFAHXT LA BTG E4 1 (1) NMR
AR R IR G 4,0- —FFE-3,5,3"- = IS8 JE B¢
EELEAR DL, AR IR SR S Y. HMBC 1
t H-2. H-6 fll C-o HAHK, H-a Ml C-1. C-2. C-6,
C-1"\ C-o/HAHIKT] LA 5 SR A0 TE C-o £ b, TR
C-o'fi ks 3'-OCH; 1 C-3"F#H5%, H-2'\ H-4'\ H-5'
N C-3"#845 M 9%, W LARARIE 1 ANHESEAT C-3 ks
IR A AN 2 AR SRTE C-3.C-4 B
C-5 L, BN TIAXTFREEH, FTE HAsALE C-3
M C-4 F; HMBC #% (& 1) 1, 3-OCH; #1 C-3
HHXK, 4-OCH; f1 C-4 HHHK, H-6 fl C-4. C-5
FHHR, #E—DUEsE C-3 f1 C4 LiEFFHEME,
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#1 LAY 15 NMR B3R
Table 1 NMR spectral data of compound 1

ZIA O éc  DEPT
1 140.3 C
2 6.61 (1H, brs) 1058  CH
3 1494 C
4 1350 C
5 152.5 C
6 6.47 (1H, brs) 101.9 CH
o 477 (1H,dd,J=8.5,44Hz) 753 CH
1 1398 C
2/ 6.73 (1H, brs) 115.3 CH
3 1599 C
4 6.77 (1H, brd, J = 7.8 Hz) 1124  CH
5 7.20 (1H, t,J="7.8 Hz) 1298  CH
6’ 6.79 (1H, brd, J = 7.8 Hz) 1220 CH
o 297 (1H,dd,J=13.6,44 Hz) 463 CH,

2.89 (1H, dd, J = 13.6, 8.5 Hz)
4-OCH; 3.86 (3H, s) 612  CH;
5-OCH; 3.86 (3H, ) 56.1 CH;
3OCH; 3.77 (3H,s) 554  CH;
H,C0 o~ OCH;
REsas s
< on

1 £&%1 8 HMBC #8X
Fig.1 Key HMBC correlations of compound 1

— BT A 1 1) CD B B 211 nm A1 232 nm &b
AR Cotton 287, I A SCHRFRAE " Ot L
H C-o MBS R, 5L, (LAY 1 KIS HHEN
(R)-3,0- —F2%:-4,53-—HEARELET. &ER, N1
ASEACEYD, 4 N A R A

& 2. EEGRIRY; HNMR (400
MHz,CDCls) d: 6.77 (1H, d, J = 8.0 Hz, H-5), 6.62
(1H, brd, J = 8.0 Hz, H-6), 6.58 (1H, brs, H-2), 6.15
(3H, m, H-2', 4, 6'), 3.79 (3H, s, 3-OCH3), 2.73 (4H,
m, H-a, ); “C-NMR (100 MHz, CDCl;) &: 157.6
(C-3', 5", 146.8 (C-3), 144.5 (C-1'), 143.8 (C-4),
133.9 (C-1), 120.8 (C-6), 114.7 (C-5), 111.8 (C-2),
107.4 (C-2, 6'), 100.3 (C-4"), 55.8 (3-OCHj3), 38.2
(C-"), 37.2 (C-a0) WEENEN) 2 9 4,3,5-=F2FE-3-
SRS S SR

a3 ERAEERY); "H-NMR (400 MHz,
CDCly) 6: 6.82 (1H, d, J = 8.0 Hz, H-5"), 6.66 (1H, dd,
J=8.0, 1.8 Hz, H-6'), 6.60 (1H, d, J = 1.8 Hz, H-2"),
6.34 (2H, s, H-2, 6), 3.82 (6H, s, 3, 5-OCHj3), 3.81
(3H, s, 3'-OCHj3), 2.80 (4H, s, H-0, a'); >C-NMR (100
MHz, CDCls) d: 147.0 (C-3, 5), 146.3 (C-3"), 143.9
(C-4"), 133.8 (C-1), 133.0 (C-1'), 132.9 (C-4), 121.2
(C-6"), 114.3 (C-2"), 111.4 (C-5'), 105.3 (C-2, 6),
56.4 (3, 5-OCH3), 56.0 (3'-OCHj3), 38.7 (C-a), 38.1
(C-0). WEENEY) 3 N 4,4 - 353,53 -—H
E=E- 9178 SAE

WEY) 4: BFEOMARY; "H-NMR (400 MHz,
CDCl;) 6: 6.84 (1H, d, J = 8.0 Hz, H-5), 6.68 (1H, brd,
J = 8.0 Hz, H-6), 6.63 (1H, brs, H-2), 6.32 (1H, brs,
H-2'), 6.26 (2H, brs, H-4', 6'), 3.84 (3H, s, 3-OCHj3),
3.75 (3H, s, 5-OCHj), 2.80 (4H, brs, H-0, o);
BC-NMR (100 MHz, CDCly) 6: 160.5 (C-5"), 157.7
(C-3"), 146.6 (C-3), 144.6 (C-1'), 143.7 (C-4), 133.6
(C-1), 120.8 (C-6), 114.5 (C-5), 111.5 (C-2), 108.2
(C-2), 105.7 (C-6'), 98.9 (C-4"), 55.7 (3-OCH3), 55.1
(5'-OCHj3), 38.3 (C-a), 37.2 (C-a). #HEENEY) 4
b it = W (s T 95 S

a5 kEthikY; "H-NMR (400 MHz,
DMSO-d) d: 10.51 (1H, brs, 7-OH), 9.35 (1H, d, J =
9.5 Hz, H-5), 8.06 (1H, d, J = 8.6 Hz, H-9), 7.95 (1H,
d, J = 8.6 Hz, H-10), 7.33 (1H, dd, J = 9.5, 2.3 Hz,
H-6), 7.21 (1H, d, J = 2.3 Hz, H-8), 6.27 (1H, s, H-3),
3.86 (3H, s, 2-OCH;); "“C-NMR (100 MHz,
DMSO-ds) 6: 188.4 (C-4), 180.2 (C-1), 158.3 (C-2),
157.8 (C-7), 139.0 (C-8a), 132.3 (C-9), 129.7 (C-10),
1282 (C-10a), 126.8 (C-4a), 123.3 (C-4b), 122.6
(C-6), 121.8 (C-5), 111.1 (C-3), 109.8 (C-8), 56.4
(2-OCH3). MU AEY S AN T-F2HE-2-F 5 -1 4-
SERRNY,

WA 6: BEEAERY); 'H-NMR (400 MHz,
CDCly) 6: 7.59 (1H, d, J = 8.8 Hz, H-8), 7.46 (1H, t,
J=17.6 Hz, H-7), 7.40 (2H, m, H-9, 10), 7.21 (1H, d,
J =17.6 Hz, H-6), 6.95 (1H, d, J = 1.9 Hz, H-1), 6.81
(1H, d, J= 1.9 Hz, H-3); "C-NMR (100 MHz, CDCls)
5: 107.6 (C-1), 154.6 (C-2), 101.9 (C-3), 155.6 (C-4),
114.6 (C-4a), 119.0 (C-4b), 154.6 (C-5), 116.8 (C-6),
129.6 (C-7), 121.0 (C-8), 134.3 (C-8a), 127.2 (C-9),
126.1 (C-10), 136.2 (C-10a), 58.5 (4-OCH3). #%EE
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WA 6 N 2,5- —FrdE-4-FAILIE,

WEW 7: HEHAEARY: "H-NMR (400 MHz,
CDCl3) d: 7.93 (1H, d, J = 8.0 Hz, H-8), 7.48 (1H, t,
J = 8.0 Hz, H-7), 7.23 (1H, overlapped, H-6), 6.83
(1H, d, J= 1.8 Hz, H-1), 6.67 (1H, s, H-10), 6.64 (1H,
d, J= 1.8 Hz, H-3), 4.00 (6H, 4, 9-OCH;). #% &1k
EWT N 2,5- T HE-4.9- IR EN,

& 8: 4Ltk K; 'H-NMR (400 MHz,
acetone-dg) 0: 7.88~7.18 (2H, m, H-5, 8), 6.95 (1H,
dd, J = 7.5, 1.5 Hz, H-6), 6.81 (1H, d, J = 1.8 Hz,
H-1), 6.79 (1H, d, J = 1.8 Hz, H-3); *C-NMR (100
MHz, acetone-dg) J: 193.4 (C-9), 161.0 (C-2), 153.6
(C-4), 151.7 (C-7), 137.3 (C-9a), 135.9 (C-8a), 130.3
(C-5), 128.0 (C-4b), 125.1 (C-6), 122.7 (C-4a), 116.9
(C-8), 106.3 (C-3), 106.1 (C-1), 57.6 (4-OCH3). %
SEALEY) 8 4 nobilone!' .

&Y 9: LIAFEHEIRY): "H-NMR (400 MHz,
acetone-dy) 0: 7.03 (1H, brs, H-19), 6.88 (1H, brd, J =
8.0 Hz, H-23), 6.82 (2H, overlapped, H-2, 22), 6.74
(1H, d, J = 8.0 Hz, H-5), 6.69 (1H, brd, J = 8.0 Hz,
H-6), 6.42 (1H, d, J = 2.4 Hz, H-10), 6.27 (1H, d, J =
2.4 Hz, H-12), 459 (1H, d, J = 8.1 Hz, H-17), 4.04
(1H, m, H-16), 3.85, 3.80, 3.75 (% 3H, s, 3, 11,
20-OCH3), 3.00 (1H, dd, J = 15.7, 5.2 Hz, H-15a),
2.79 (4H, m, H-7, 8), 2.66 (1H, dd, J = 15.9, 8.9 Hz,
H-15b); “C-NMR (100 MHz, acetone-dg) o: 134.1
(C-1), 112.8 (C-2), 1482 (C-3), 145.7 (C-4), 115.5
(C-5), 121.5 (C-6), 36.9 (C-7), 36.0 (C-8), 143.0
(C-9), 109.1 (C-10), 159.8 (C-11), 99.9 (C-12), 156.5
(C-13), 112.4 (C-14), 31.8 (C-15), 68.5 (C-16), 82.9
(C-17), 131.7 (C-18), 111.8 (C-19), 148.2 (C-20),
147.4 (C-21), 115.4 (C-22), 121.4 (C-23), 55.4 (C-24),
56.2 (C-25), 56.3 (C-26). W% &Y 9 N
crepidatuol B',
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