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Chemical constituents from Dendrobium aurantiacum var. denneanum
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Abstract: Objective To study the chemical constituents from the herb of Dendrobium aurantiacum var. denneanum. Methods The
chemical constituents were purified by column chromatography over silica gel, macroporus resin AB-8, Sephadex LH-20, and
preparative HPLC, etc. Their structures were identified by spectroscopic data analysis, and their inhibitory activity on tumor cells
growth was investigated by MTT method. Results Nine compounds were isolated from D. aurantiacum var. denneanum and
identified as (—)-(7R,7'R,8R,8'S)-4,4'-dihydroxy-3,3",5,5"-tetramethoxy-7,9'-epoxylignan-7',9-lactone (1), (—)-syringaresinol (2),
(—)-secoisolariciresinol-4-O-B-D-glucopyranoside (3), moscatin (4), gigantol (5), moscatilin (6), (+)-naringenin (7), melilotoside
methy] ester (8), and vanillic acid (9). Among them, compound 1 was a new compound and showed the different extent of cytotoxic
activities against A549, HepG2, and A2780 tumor cells, with 1Csy values of 5.49, 51.2, and 119.3 umol/L, respectively. Conclusion
Compound 1 is a new lignane with the evident cytotoxic activity and named dendroresinol.
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AN 0 e PR R, O T SR R
By, AROTRIZ ST B, ASSE 0 B A fiet
TR AL 2 B MU R e AT T 0EIT, A
SEAFE] 9 MEEYD, ek (-)-(TR,T'R,8R,8'S)-
4.4- 3 HkE-3,35,5"- DY AR E-7,9"- IR AR M e -7",9-
N B [(-)-(7R,7'R.8R.8'S)-4,4"-dihydroxy-3,3",5,5'"-
tetramethoxy-7,9'-epoxylignan-7',9-lactone, 1]. (-)-
T#&NE# [(—)-syringaresinol, 2]. (-)-JF¥RRi& I
FA N 35 -4-O-B-D- i 2 B [(—)-secoisolariciresinol-
4-0-B-D-glucopyranoside , 3]+ #B # R 1 fijt &
(moscatin, 4). £l (gigantol, 5). HIEA Ml
(moscatilin, 6) (+)-#i %3 [(+)-naringenin, 7].
J 2 A RE R B -2-0-B-D- il 45 85 11 (melilotoside
methyl ester, 8). FHIE (vanillic acid, 9). Hr,
a1 A EY), dr R s HIDR A549.
HepG2. A2780 /iy 4 i iy 3 i EL A7 BH B A HIAE H o
1 XFE5HH

Bruker-400. Bruker-500 1 Bruker AVIIIHD-600
WRESCYR B TE A, Waters Synapt G2 15 7 HE UG AN
Hh A 34X (Buachi Gradient Former B-687, RP
Cis» 40~60 pum, Welch A ) ); # 2 (A TEAENS GFas4n
FEOIERER (200~300 H) B0 B 1)
77; Sephadex LH-20 Jy¥ij#f. Amershan Pharmacia 24
H A7 . BEFR{X (Thermo 3001) & Thermo Fisher
Scientific 22 7] 4275 H i 7 MCV-B161F (T) JyH
A SANYO 2 w477 WAl (Primo Vert, AxioCam
ERc 5s) A ZEISS AW/, RPMI1640 £ 574k,
B2 I35 Y204 Hyclone 23wl A== JHeaR (1 g th 26 [
Gibco A7 2E=; MTT A3 [E Amresco 24 7] A=,
JIT FH AR A o A ali o il 40 i AS49. N
i HepG2. ABPHEIEANI A2780 ki T35 H
ATCC A,

SRR DU T 2 ™ M R A R\l 4
ik, 28 R P B 2 R AE SR AT R 4 0 Tk B B A it
Dendrobium aurantiacum Rchb. f. var. denneanum
(Kerr) Z. H. Tsi B T1825, #a4 (SSF-20110410) f7
JECT BB B 25 KA 2577 e v 25 B R G o S T
R FH A8 0 Gt IR K S S 7 A
2 REESE

TR S WA RZM 10 kg, B#EEH 95%4
P[RR 5 K, RIK 3 he 2P ANERE, A IFHRUR
HF IR IRAEAFIR T 530 go FFIRAEMIR ST 2.5 L 4
K, BJEAKIR CLBER 41 (6X2.5 L) HUKIEAI

IETHEE (6X2.5L) A, BEER LEESAL (240 g)
DAREEE T FEAE, BEATRERAT: (0% 43 15 (200~300 H,
800 g, 10 cmX80 cm), L& HL-HEE (0:1—
120D BATHARFEVEM, IS TLC ik & IF A
gy, L5310 M (A1~A10), Hif, A9 &t
KALK A AB-8 438 (10%~90% L), 1551
13 N4 (A9-a~A9-m). A9-a £ Sephadex LH-20
AR AL 73 B, AR5 A% i RO a1 i3k
et (30% M, 152IMHEY) 3 (6 mg). A9-b
R IRAT 0 3 5, AR &£ 2 (i alik,
2 EY 8 (6 mg). A9-c Ut—iH il Sephadex
LH-20 FM At (ol DL A il 45 2 (il ik, 154k
G 4 (7 mg). A9-e £ 3d f A €4 15 AN &k iR
Sephadex LH-20 7> @ 4lift,, SR LAYl £ a0
itk (45%HED, 19EHEY S (5 mg) 16
(7 mg). A9-h Z:id Sephadex LH-20 Filf: At (i
ALl g A il atidl, #3657 (8 mg). A9+
Zo NIRRT ol R £ 2 Al alidt, 15 3IEY)
9 (5 mg)e A9-m Lt AR RE . R FE (Al
A &R OIS B 5, DA% i RO o 1 3k
ATail (55% D, 344654 1(8 mg) F1 2(5 mg).
3 ST

WEW 1. LEEPIRE S (CEF PO . R
4y % HR-ESI-MS m/z: 455.132 0 [M+Na]”
(CyHy400Na, 51 455.131 8), HHtLEWS T
N CooHpy09, AN 11, 'H-NMR (600 MHz,
CDCL) #i#ls (3 1D SWosv]IHE T 2 SRR HUAR
KI5 5P 6y 6.61 (2H, brs), 6.48 (2H, brs); 2
TR IS S 04 5.53 (1H, 5), 5.47 (1H,s) LAK 4
A5 HFEFEAE S o 3.89 (6H, s), 3.88 (6H, s), &
B o3 G5 R P A AE 2 AN 4-5838-3,5- T AR UK
o A, AW 1 TH-NMR & Bor 2 AN SR
HILES oy 5.32 (d, J = 4.2 Hz), 5.31 (d, J = 4.2
Hz). 1 NMESRTF IS5 4.37(dd, J=9.0, 6.6 Hz),
4.04 (dd, J=9.0, 5.4 Hz) F12 MEWIGIK FIAE S .
BC-NMR (600 MHz, CDCLy) & T 45 LA IR A%
M RRRAR 54k, s 1 ANESIRIE(E S (6c 177.1),
DL i s e pr R AL &0 1 5 7,9 - AR
FE-7',9- I g F B, Bt S 2D NMR S2i ik — 5 e
THAEW 1 8K . B "H-'"H COSY %, #EKr1k
A1 PR AEAE H-7/H-8/H-8'/H-7'F11 H-8'/H,-9" 4B {77 41}
AIEE R B (B 1), 78 HMBC i, H-7 5 C-1.
C-2. C-6. C-8. C-8'. C-9. C-9'#15%; H-7'5 C-1".
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Table 1 NMR data for compound 1
[/ 3VA On dc AL On dc

1 — 131.7 || 2 6.48 (brs) 102.1
2 6.61 (brs) 1022 |f 3’ — 147.4
3 — 147.6 | 4 — 1345
4 — 1353 5' — 147.4
5 — 147.6 | 6 6.48 (brs) 102.1
6 6.61 (brs) 1022 || 7 5.31(d,J=4.2Hz) 83.6
7 5.32(d,J=4.2Hz) 848 | & 3.22 (m) 50.4
8 3.42 (dd,J=9.0, 3.6 Hz) 53.7 || 9a 4.37 (dd, J=9.0, 6.6 Hz) 73.1
9 — 177.1 9b 4.04 (dd, J=9.0, 5.4 Hz)

3,5-OMe 3.89(s) 56.7 | 3',5-OMe 3.88 (s) 56.6
Iy — 130.5

1 = H-'HCOSY = HMBC

1 &Y 1MEHMREE 'H-'H COSY #1 HMBC 3%
Fig.1 Structure and correlations between key "H-'H COSY
and HMBC of compound 1

C-2'. C-6'. C-8. C-8'. C-9. C-9'Hx (B 1),
EEY) 1 [PPFIE R 4,4'-—)383£-3,3",5,5'-D4
AIE-7,9- IR NRLE-7'.9- N B

WHEALA Y 1 h H-7/H-8 A1 H-7'/H-8' [ B4
 (J = 4.2 Hz), °TLAEWT 2 053850515 H-8 Fl
H-8'4b T (o7 8 0. a3k — 25 0 52 Ak A 0 1 L i
JEN [y —5.2° (¢ 0.26, MeOH), XJ Lt HoAt 7,97-34
AARNEE-7.9- R, KIS P 1 I EL e S BAT
7R, 7'R,8R.8'S Ky [F] (—)-aptosimon — %, 5 HAF
78,7'S,.8S,8'R K] (+)-aptosimon™ F1 (+)-3,4,3",
4'-tetrahydroxy-9,7'a-epoxylignano-70,9"-lactone’ #H
Ko Pk, th& 1 B TRTR8R,8'S MR, 4iky
Y€ N (—)-(TR,TR.8R,8'S)-4,4'- —F23-3.3" 5 5-l]
SAIL-7,9 IR EANERE-T,9- R, A 1 ARG,
(REZYSEEY i[5

a2 A A, [0l —94° (c 0.24,
MeOH), HR-ESI-MS m/z: 441.152 6 [M+ Na]
( CyHyONa, il 5 fH 441152 50, RN

C2Hy605. "H-NMR (600 MHz, CDCl;) : 6.56 (4H, s,
H-2, 6, 2', 6"), 4.71 (2H, d, J = 3.6 Hz, H-7, 7'), 4.26
(2H, m, H-9a, 9'a), 3.89 (2H, m, H-9b, 9'b), 3.88
(12H, s, 3, 5, 3', 5'-OCHj3), 3.07 (2H, m, H-8, 8'). L1 I
K 5 ocrdoE — 80, WSt asm 2 (-1
FhE.

WAEY) 3: AR . HR-ESI-MS m/z: 547.216 1
[M+Na]" (Cy6H3601Na, 15144 547.2155), 712
N Ca6H36011. "H-NMR (500 MHz, CD;0D) 4: 7.03
(1H, d, J = 8.4 Hz, H-5), 6.67 (1H, d, J = 1.2 Hz, H-2),
6.66 (1H, d, J = 8.4 Hz, H-5"), 6.64 (1H, dd, J = 8.4,
1.2 Hz, H-6), 6.60 (1H, d, J = 1.2 Hz, H-2'), 6.54 (1H,
dd, J = 8.4, 1.2 Hz, H-6), 4.84 (1H, d, J = 7.2 Hz,
H-1"), 3.75 (3H, s, 3-OCHs), 3.74 (3H, s, 3'-OCHj3),
2.71 (1H, dd, J = 13.8, 6.6 Hz, H-7a), 2.67 (1H, dd,
J =13.8, 6.6 Hz, H-7'a), 2.60 (1H, dd, J = 13.8, 7.8
Hz, H-7b), 2.56 (1H, dd, J = 13.8, 7.8 Hz, H-7'b), 1.93
(1H, m, H-8), 1.90 (1H, m, H-8); “C-NMR (125
MHz, CD;OD) §: 150.5 (C-3), 148.8 (C-3"), 146.1
(C-4), 145.5 (C-4), 137.4 (C-1), 133.8 (C-1"), 122.8
(C-6), 122.7 (C-6"), 117.7 (C-5), 115.8 (C-5"), 114.1
(C-2), 113.4 (C-2'), 103.1 (C-1"), 78.2 (C-5"), 77.8
(C-3"), 74.9 (C-2"), 71.4 (C-4"), 62.5 (C-6"), 62.1
(C-9), 62.0 (C-9"), 56.5 (3'-OCH;), 56.3 (3-OCHj),
44.2 (C-8), 44.0 (C-8"), 36.1 (C-7), 36.0 (C-7"). VLI
Kot b ScmkaRoE SEA S, MO e A 3 8 (-)-
FFIR 5 95 AL I 22 -4-O-B-D-F1 ZE FE Y -

&4 4: A0 A CESI-MS m/z: 240 [M—H] .
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'H-NMR (400 MHz, CD;COCDs) d: 9.55 (1H, s,
5-OH), 9.26 (1H, s, 2-OH), 7.63 (1H, d, J = 8.8 Hz,
H-9), 7.49 (1H, d, J = 8.8 Hz, H-10), 7.43 (1H, t, J =
7.6 Hz, H-7), 7.40 (1H, dd, J = 7.6, 2.0 Hz, H-6), 7.11
(1H, dd, J = 7.6, 2.0 Hz, H-8), 7.01 (1H, d, J= 2.4 Hz,
H-1), 6.99 (1 H, d, J = 2.4 Hz, H-3), 4.15 (3H, s,
4-OCHy). VA b-¥dis 5 Seikaiis i A —50, i
Y B 4 IR R

WES: HIEMARAAE . ESI-MS m/z: 274
[M—H] . '"H-NMR (400 MHz, CDCl;) J: 6.83 (1H, d,
J=17.2Hz, H-5"), 6.69 (1H, d, J = 7.2 Hz, H-6'), 6.62
(1H, s, H-2"), 6.31 (1H, s, H-4), 6.25 (2H, s, H-2, 6),
3.84 (3H, s, 3-OCH3), 3.75 (3H, s, 5-OCH;), 2.81
(4H, m, o, o/-CHy)o LA %5 5 SCiika s S A —5,
WS A 5 A 5 .

& 6: FEA (Z& H ). ESI-MS m/z:
304 [M—H] . 'H-NMR (400 MHz, CDCl;) J: 6.83
(1H, d, J = 8.0 Hz, H-5'), 6.68 (1H, dd, J = 8.0, 1.6
Hz, H-6'), 6.61 (1H, d, J = 1.6 Hz, H-2'), 6.35 (2H, s,
H-2, 6), 3.84 (6H, s, 3, 5-OCH;), 3.83 (3H, s,
3-OCH3), 2.81 (4H, s, a, a/-CH,); “C-NMR (100
MHz, CDCly) 6: 146.8 (C-3), 147.2 (C-5), 146.3
(C-3"), 143.7 (C-4"), 133.6 (C-4), 132.8 (C-1"), 132.8
(C-1), 121.0 (C-6'), 114.1 (C-2"), 111.2 (C-5"), 105.1
(C-2), 105.1 (C-6), 56.2 (3, 5-OCH3), 55.8 (3'-OCHs3),
38.4 (C-a), 37.9 (C-a). LA FHdi Y SR HE A —
FP, WE A 6 KIS 2

&Y 1 WHEOKA. 'H-NMR (400 MHz,
CD;COCDs) 6: 7.39 (2H, d, J = 8.4 Hz, H-2', 6), 6.90
(2H, d, J = 8.4 Hz, H-3", 5), 5.95 (1H, d, J = 2.4 Hz,
H-8), 5.94 (1H, d, J = 2.4 Hz, H-6), 5.44 (1H, dd, J =
12.8, 2.8 Hz, H-2), 3.18 (1H, dd, J = 16.8, 12.8 Hz,
H-3a), 2.74 (1H, dd, J = 16.8, 2.8 Hz, H-3b);
BC-NMR (100 MHz, CD;COCD;) 6: 197.2 (C-4),
167.3 (C-7), 165.3 (C-5), 164.4 (C-9), 158.7 (C-4"),
130.8 (C-1'), 129.0 (C-2', 6'), 116.2 (C-3', 5), 103.2
(C-10), 96.8 (C-6), 95.8 (C-8), 80.0 (C-2), 43.5 (C-3).
DA E i ek SR — 8, et sy 7
N ()Rl E

A 8: LIRSS CREE) .. 'H-NMR (400
MHz, CDCly) d: 8.15 (1H, d, J = 16.4 Hz, H-7), 7.65
(1H, dd, J = 8.0, 1.6 Hz, H-6), 7.39 (1H, ddd, J = 8.8,
8.0, 1.6 Hz, H-4), 7.26 (1H, d, J = 8.0 Hz, H-3), 7.06

(1H, t, J = 7.6 Hz, H-5), 6.58 (1H, d, J = 16.4 Hz,
H-8), 5.0 (1H, d, J = 7.6 Hz, H-1"); “C-NMR (100
MHz, CDCly) 6: 169.9 (C-9), 157.6 (C-2), 141.3
(C-7), 133.0 (C-4), 131.5 (C-6), 128.8 (C-5), 123.6
(C-1), 122.7 (C-8), 118.8 (C-3), 52.2 (C-10), 102.3
(C-1"), 78.3 (C-5"), 78.1 (C-3"), 74.9 (C-2'), 71.2 (C-4"),
62.5 (C-6'). LA ¥udls 5 cikapis A —8", #%
ENAY) 8 K X R FERR H G-2-O-B-D-F Bl AT -

&Y 9: Totadsdlh AN . ESI-MS m/z: 168
[M—H] . 'H-NMR (400 MHz, CD;COCD3) ¢: 7.60
(1H, dd, J = 8.0, 1.6 Hz, H-6), 7.56 (1H, d, J = 1.6 Hz,
H-2), 6.91 (1H, d, J = 8.0 Hz, H-5), 3.90 (3H, s,
-OCH3); “C-NMR (100 MHz, CD;COCD3) &: 167.7
(-COOH), 152.0 (C-3), 148.0 (C-4), 124.9 (C-1), 122.8
(C-6), 115.5 (C-2), 113.4 (C-5), 56.3 (-OCH3). PL_-%¥
5 SCRRIE A S, A 9 IR
4 PPIETEIER R

O SR TR AR RS R AS49.
HepG2. A2780 JMPedifi, Hlpsan e, 40
5% K 3X10° ANmL, R 96 LA, BEFLINA
i M0 EIR 100 uL, & T 37 C, 5% CO, BEFRM N K
7% 24 ho RJGIMAAF BTEIRERIAED, BEFLN
245100 pL, AP R 3 DM AL FHIM A
BRI, IR A 3 73 5 DMSO [R5
TR, 2 6 FRA R AN 4 M 1 35 TR BRI B 72 h
Jii s BECAAE FREFLIIN MTT %3 (5 g/L) 15 uL,
GO E IR 40 )G, W BN, BFLINA 100 pL
DMSO, B TH#K g3 AREA: 10 min, I #E50
Wi FABEAR OGN 570 nm %K ARG E (4D
B, % T A X540 M G GE 5

FIHIZE=1—(A4 25— A 5a)/(A m— A 201)

ERRW], 1AW 16 3 PR AN AS49.
HepG2+ A2780 I3 FE HAT AN [RI T2 R4 il i 2
Xl A549 W1E M s W e, ICso (HA N 5.49
umol/L, X%} HepG2 Fl A2780 (1] 1Cso {4 5K 51.2
A1 119.3 pmol/L, 1y PHAHEXS B2 A2 ) LA L= 3 Fp
i 98 40 9 1) TC s (L4391 49 3.15.1.39 F10.12 pmol/L.
PAEAIF 5 A A R S FH A A i R AR

e
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