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Sesquiterpenes from Dendrobium nobile
ZHANG Xue''?*, GAO Hao'**, HAN Hui-ying®, LIU Hong-wei*, WANG Nai-li"?,
YAO Xin-sheng®, WANG Zhao®
(1. Key Laboratory for Research & Development of New Drugs from Traditional Chinese Medicine & Natural Products
in Shenzhen, Research Institute of Tsinghua University in Shenzhen, Shenzhen 518057, China; 2. Medical School,
Tsinghua University, Beijing 100084, China; 3. College of Chinese Materia Medica, Shenyang Pharmaceutical
University, Shenyang 110016, China; 4. School of Chemical Biology and Pharmaceutical
Sciences, Capital Medical University, Beijing 100069, China)

Abstract; Objective To study the chemical constituents from the 60% ethanol extract of the stems of
Dendrobium nobile. Methods Compounds were isolated through various chromatographic methods and
identified by spectroscopic data. Results Eight sesquiterpenes were obtained. Their structures were char-
acterized as dendronobilin J ( I ), dendrobane A ( I ), dendrodensiflorol (I ), bullatantirol (V¥ ), dendro-
biumane A (V), 6a, 10, 12-trihydroxypiéi-otoxane (V1), 10, 12-dihydroxypicrotoxane (VI), and 108,
13, 14-trihydroxyalloaromadendrane (VI), respectively. Conclusion Compound I is & new compound
named as dendronobilin J. Compound W is reported for the first isoiation from the plants of Dendrobium
Sw. Compounds I and V are isolated from this plant for the first time.
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BY R EED 8 MEXBERLED. FREER
2 9UH B K ) (dendronobilin J, 1 ),dendrobane A
( I ), dendrodensiflorol ( I ), bullatantirol (V).
dendrobiumane A (V). 6a, 10, 12-trihydroxypi-
crotoxane (VI ), 10, 12-dihydroxypicrotoxane ( VI ),
108, 13, 14-trihydroxyalloaromadendrane (VII) , ¥
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Bt BRI B & Jasco P—1020 B BE AN E .
41 5p 3% Al H & Shimadzu FTIR 8400 B4 4563
L W E (KBr K K ¥). £ # B i A Bruker
AVANCE 400 #8388 3t B U0 2 - B R
Bruker Esquire 2000 B, 347 S B M BAHEG
# X% H A& Shimadzu A &= f GREF RN
#2),4r 913R F§ Shim-pack VP-ODS 43 #7 4 (4. 6
mm X 250 mm ) Fl Shim-pack PREP-ODS %] &t
(20 mm X 250 mm) H &% H60 AR M#ZEE
AR G B EREHMLT) P 5. Sephadex™
LH-20 % % $it Amersham Biosciences AB /A &) &
7 ,0DS(60~ 80 pm) ¥ H & YMC CO. ,LTD. 24
AL,

GHMRECZHEMX . 2FBRERERSBHEY
REEREEE. ZRLERAEHLEE I ZRaf
BHEDSPAM D. nobile Lindl. B2 7K RFTF
HYCIFPHRRARGYHARERELRE.
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EPAMBTHRES kg, H1I0FR 6012
s E R 2 K, B 2 h, & H R BOR, W B
L. EEEEBNEEREQCIOY. BEBEBERET 10
FEAKS, ASEBRNEERZEEMIET B4 5 R
SUGBEREHBIABMIEEBRY (3 DOMET
BERYUS g), MERIZEBERYHTHRERES
W4y B, E - B BE (100 = 00 = 100) 4% B ¥ bt , 15
F] Fr.1~12, Fr. 7(6. 9 g)% Sephadex LH-20 H:,
HECEG-FEL s DS HTERPEREREGES

B FOm-BBZEEG: 20 DEFRK. B3
IANTHRM. R ¢ 3 —H 17 ODS A2
B 40% M- K B B 3R 4 2l & B HPLC (3501
B aifbEEBkS Y VI(32. 7mg) Fr. 8(6. 4 g)&
Sephadex LH-20 &, (Z{5-F 8,1 : D)E,H#HT
HRPEREEGHESE, R H-NHH®: 2>0: 1
BESR, BB 8 ANERMG. LRb 43— Pi#T
ODS B %4 B, 0% F - KB H 2 H &R
HPLC(45% RO difb 5 /LAY (2. 7 mg).
Fr.9(3.8 g) £ Sephadex LH-20 ¥ &% (& {5-F
B,1: D)E  H TR P REREGHESH,FC k-
ARG : 20 DBERE . BB 7/ M ERHE . TR
# 3 #—H#4T ODS-H: 34 85,50 % FF BE-/K ¥k
BB 2448 HPLCGS % BB dib /58 Bk E
YIVI(8.9 mg)., WH M 4 ODS i BIA 40%
BB KEE R B2 &6 & 8 HPLC (45 % H B 4L
EBBEEY V(201 mg), Fr.10(4.7 g) &
Sephadex LH-20 {5 3% (8 {5-F #,1 : g, #47
BT EEHAES B, FOE-TEHG: 2>0: D
BEER,. B8 8N ERME. Tib 3 £#FT ODS
Baiga i, 0% B - KSR # & 4 &8 HPLC
UYL HEOAMLERBLEYN (6.6 mg). LHRH
4 2 ODS A 5% 4 B, 30 % B MR- /K Bk B 38 4 2 3
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I fl X (39.4 mg,528.0 mg)., Fr.11(5.4 g) &
Sephadex LH-20 A& 3% (& f5-FME,1: D), #fT
ODS #: 8 14> B, 40 % FF BE- K B 30 o & 1) & A
HPLC(30% F B 4ifb /5B BL&% 1 (1. 8 mg)
3 HH¥E

HEY 1 EBRY, [«Jf*+16.8°( 0.2,
MeOH), ESI-MS 4 Him/z 619[2M +Na]*, 297
(M—H] ,#EHALS M FRER 298. Z8
'H-NMRA“C-NMREEHEHLEYWH FRH
C1sH2,06. '"H-NMR (CD,0D, 400 MHz) 8 7~ 19 4~
A BB 2 M EFERETHRLENERFS 0
4.70(1H,m,H-3),4.57(1H,d,J=1.7 Hz,H-2),3
HEREA(EE 6 1.32(3H,s,H-14 5 H-13),1.31
(3H,s,H-13 8% H-14),1.12(3H,s,H-10), L1 % 8
MEFEMKAEESRFS ¢ 3.38(1H, m, H-9),
3.00(1H,m,H-6),2. 51(1H,m,H-5),2. 38(1H,m,
H-4),2. 23(1H,m,H-83),2. 11(1H,m,H-78),1. 94
(1H,m,H-8a),1. 84(1H,m,H-7¢), *C-NMR¥ ‘
W% 1.8 4 H-"H COSYA HSQC H# a4
oM EHEH T EEMT HBRERE W .C.-Cs-
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Table 1 “C-NMR Data for compounds I — Il
and V —VII
B I 1 | ye Ve it i

50.9,s 42.8,d 51.4,s 51.9,d 39.5,d 38.3,d 53.4,d
73.6,d 22.3,d 73.1,d 24.8,t 40.1,d 38.8,d 24.5,t
85.4,d 24.8,s 86.2,d 30.5,t 21.1,t 19.8,t 29.0,t
54.5,d 26.8,d 54.7,d 40.2,d 30.9,t 27.2,t 38.4,d
47.0,d 79.3,d 47.6,d 40.6,d 47.4,s 41.8,s 38.9,d
46.2,d 51.2,d 46.3,d 20.6,d 86.8,s 53.8,d 19.4,d
27.1,t 50.4,s 26.5,t 24.9,d 34.2,t 25.4,t 25.7,d
26.5,t 76.5,d 28.2,t 20.3,t 21.6,t 22.3,t 17.9,t
51.5,d 33.5,t 46.7,d 33.7,t 45.7,d 48.2,d 31.7,t
10 24.0,q 38.1,d 22.3,q 77.3,s 64.3,t 64.2,t 76.2,s
11 178.1,s 39.9,d 63.5,t 25.8,s 27.9,d 26.8,d 26.0,s
12 69.8,s 66.4,t 69.9,s 12.0,q 66.6,t 64.2,t 11.7'.q
13 30.3,q9 15.4,9 30.1,q 73.2,t 17.8,q9 23.7,q 73.6,t
14 30.2,q 15.8,q 30.4,q 70.0,t 21.9,q 21.6,q 70.6,t
15 181.2,s 12.6,q 181.9,s 16.6,q 15.6,q 15.3,q 16.3,q

a-F CD;OD 48 b-F CDCls ¥
a-measured in CD;0D  b-measured in CDCl;

C,-C;-C4-C;-C4-Cy, HMBC &5, 7] It H-10 f1 C-1,
C-2,C-6,C-9;H-13.14 F1 C-4,C-12;H-3 H1 C-15;
H-6 A1 C-15;H-9 A1 C-11 Z [ f:m B A % , i1 e #
BEY 1 W E LW A BEF picrotoxane B F4
M AE LB, NOESY i+, 5] £ 8 H-2 f1 H-3,
H-10,H-13;H-6 $1 H-5,H-78,H-10,H-14; H-88 f1
H-78 Z B #) NOE %, B B E S&HW P& C-9
SRR FHBRNEMNAE. B TZLEAYHBER
2>, B WAR Yy, A E AT H AL R, ik B 3T ¥ Kk
PEC-OMMMMME K8 LRI LEH I B
ZHMBEEN 20, 30-12-trihydroxypicrotoxane-3
(15a)-olid-11-oic acid, ZFRLEXMBR . HEX R
— N H R A picrotoxane MBI FE W XRLE
W ARERAMET L H
(dendronobilin J), k2% & WK 0
WHE 1. Hom,
AW L. EERK, o W
+36.6°Cc 1.0,MeOH), IR vaii
(m™):3 309 RGN T AR E
FifE, ESI-MS A im/z 275[M+ 1
Nal*,503[2M —H] ™, LG
WM FREN 252. BE
'H-NMR F1 °C-NMR ¥ 3 B8 & 4 5
&Y FRHIC:H,0;.'H-NMR Fig.1 Chemical

00 ~1 & U W DN e

©

(CD;0D, 400 MHz) 87~ 21 14, structure
F5,. 8% 4 MERA AR THK of com-
pound I

LHEEE 6 3.78(1H, brs, H-

5),3.56 (1H,dd, J=10.7, 3.7 Hz, H-12a), 3. 49
(1H,m,H-8),3.39(1H,dd,J=10.7, 6.0 Hz, H-
12b),3 HE HEH {5 S 6 1.32(3H,s,H-14),1. 19
(3H,s,H-15),0. 95(3H,d,J=6. 4 Hz,H-13), A &
BATHEMKEREMES 6 1.81(1H, m, H-9a),
1. 74(1H,brs,H-1),1. 48(1H,m,H-11),1. 46 (1H,
m,H-10),1.42(0H,m,H-98),1. 21 (1H,m,H-6),
0.94(1H,m,H-4),0. 92(1H,m,H-2), “C-NMR#
#RE 1, FEax1H-H COSY # HSQC B i i4:
AN ATHREEHTEENTHRRERAN:Co-
C;-C;-C4-C5-C4-C1, Cy=Cy-C1p-Cy,-(C15)-Cy; . HMBC
%, 7 % H-14 # C-3,C-6,C-7,C-8; H-15 Fl C-
2,C-3,C-4,C-7 Z M EBA X, LB EY
I WRHEEH N EH cyclopacamphane &l & 38 £%
g, NOESY %+, f & % H-1 #1 H-2,H-4,
H-5,H-65H-11; H-8 1 H-6,H-9«, H-14; H-15 i

'H-14 Z @9 NOE #3%, fi lb 5552 T /b & W HIHXF

wﬂegﬁiﬁﬁﬁ#éﬂﬁiﬁﬁiﬁm,ﬂ:%% ;)
% M B %X =& K 5B, 88, 12-trihydroxycy-

" clopacamphane , #8 4% 3% dendrobane A,

AW L. AEH K, [« + 55 1.0,
MeOH)., “C-NMRt#EHHERE 1. &4 IR.ESI-
MS,1D-NMR#2D-NMR ¥ , 3 £ 2 C iR E 7,
#ibEY 1 554 % £ R dendrodensiflorol ,

HEY NV . EEMRY, [«]82+26.1°( 0.8,
MeOH), “C-NMR (100 MHz, in CD;OD)d: 40. 2
(C-1),33.4(C-2),33.0(C-3), 60.3(C-3a), 72-6
(C-4),42.0(C-5),28. 6(C-6),80. 7(C-7),48. 1(C-
7a),52.1(C-8),72. 4(C-9),30.0(C-10), 30.3(C-

'11), 32.0 (C-12), 15.0 (C-13). £ & ESI-MS,

1D-NMR#12D-NMR¥$E , 3 2 % ORI E ™, 1k
YV G % E N bullatantirol , v

HEWV:BEB R, [«JF°—0.3°(c 1.0,
MeOH). “C-NMR $(# L % 1. & & ESI-MS,
1D-NMRAI2D-NMRE(#E , # &% OB 1L &
Y1V 85 % E N 10a, 13, 14-trihydroxyal-
loaromadendrane, {4 & dendrobiumane A,

HEYV: EEHRY, [«]5*—38.3°(c 1.0,
MeOH). “"C-NMR # # WL % 1. & & ESI-MS,
1D-NMR il 2D-NMR 30 #% , 3 £ % Xk #3807, ¥
HEY VIR EWEENR 6a,10, 12-trihydroxypi-
crotoxane,

AW ERMWRY, [(«IF*—30.6°(c 0.5,
MeOH), *C-NMR¥(#E R 1. ¥ZA Yok
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MBERESE A4 &Y 10, 12-dihydroxypi-
crotoxane 47Xt D, BB A — B MATELE
Yy Vi % £k 10,12-dihydroxypicrotoxane,

ey TEMRY, B +3.7°(c 1.0,
MeOH), “C-NMREH#ERE 1. HEMAS YK
MBS RESEmLSY 108,13, 14- trihydroxyal-
loaromadendrane 47 % MY, BB B A —F, AT
¥ AL A& Y I K E N 108, 13, 14-trihydroxyal-
loaromadendrane,

Bl - R LA IR CHYBHBRT L,
ERFERTFFHERLGH ARELATHLR
A Ko PeT st KB R KE,
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Chemical constituents in stem of Lonicera japonica

ZHAO Na-xia!*?

» HAN Ying-mei', FU Xiao-li'

(1. Tianjin Institute of Pharmaceutical Research, Tianjin 300193, China; 2. School of Pharmaceutical

Seience and Technology, Tianjin University, Tianjin 300072, China)

Abstract: Objective

carry out a systematic study on the chemical constituents of the plant. Methods

To find out the bioactive constituents in the stem of Lonicera -japonica and to

Three compounds were

isolated from the plant by means of solvent extraction and column chromatography, and their structures

were elucidated by spectral analyses. Results

- A H 8. 2007-05-10

EERA RBE A9, ), HIEBERE XA YE LR BB,

All these compounds were identified as luteolin (I ), loga-
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