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One New Picrotoxane-type Sesquiterpene from Dendrobium nobile

DU Guoxin', CAI Caihong?, XIA Yihua!,
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(1. College of Forestry, Hainan University, Haikou 570228, China; 2. Key Laboratory of Natural Products Research and Development of Li Folk Medicine of

HUANG Shengzhuo?, MEI Wenli?, DAI Haofu?",

Hainan Province Institute of Tropical Bioscience and Biotechnology, Chinese Academy of Tropical Agricultural Sciences & Key Laboratory for Biology and

Genetic Resources of Tropical Crops of Hainan Province, Hainan Institute for Tropical Agricultural Resources, Haikou 571101, China)

Abstract: In order to study the chemical constituents in butanol fraction of ethanol extract of Dendrobium nobile,
column chromatographic techniques including silica gel, Sephadex LH-20, revised silica gel and HPLC were used
to separate the compounds, and spectroscopic techniques including NMR and MS were implied to determine the
structures. Totally 3 compounds were isolated, and their structures were identified as 2,11-epoxy-11,13-dihydro-
xypicrotoxano-3(15)-lactone (1), 2,4,6-trimethoxyphenol-1-O-4-D-glycoside (2), 3-methylbutan-1-ol S-D-gluco-
pyranoside (3). Compound 1 was a new picrotoxane-type sesquiterpene, which is one of the representative
components in D. nobile. However, none of the compounds showed a-glucosidase and tyrosinase inhibitory
activity, none of them showed activity, and compound 1 show no neuroprotective activity either.

Key words: Dendrobium nobile; Chemical constituent; Sesquiterpene; New compound
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1.1 #8

RIGEE ST 2018 4F 4 AR Fifg & A1
B, R [ R RO R B BT AR )RR A P
2 FE 5w A 2= BUA LR 80 B (Dendrobium
nobile), FEUFFRAS(HUANGO0021)FE T [ #hits
AR} 2 Bt By ARV AR T AT o
1.2 5

ZAEAR 1260 73 Y = HORAH 1S A (S [ Agi-
lent A 7]); 22 HEAE 1260 il £ 24 = 20 g 4%
(32 Agilent /A ]); Bruker AV-500 it S A% A4 (1
Bruker A #); Jii #4% (Bruker amazon SL ‘A #]); i€
FeA MCP 5100 (B35 Anton Paar A FRA 7]); CA-
1111 AHIZKIEASE (2 ES A TR A F]); BSA-
100A H 2 WSS (LT IS ), ek
K RAX (% F Heidolph Laborota A ); METT-LER
TOLEDO ME204 ¥ & F i RV [Jior 2 —, MR
BB 2R () AR HEFTEER G (H, 200~
300 H, 60~80 H, & &AL T ); & Sephadex
LH-20 (& Merck 22 ), ELX-800 Fbr{X (3 F Bio-
Tek AF]). S50 & FURA 9 704t
1.3 RME5H

S BT Z2(13.0 k)W Ja H CBEIR 2 3

B 1 a9 1~3 FIg5H

Fig. 1 Structures of compounds 1-3

W, RBURAIRSE G 5K 101 # g ki, KIKH
k. OFR CBE. T REHATRERG, UK IRYE S
1FEFHRIAERA) . 1B T BEREHU(126.5 g) & hE M
REAE A, DLEG-FHEE[100:1—-0:1, V/V (RE)]
TRA AR T R B YR, 23 2 EHT(TLORM, &
H G316 MR (Fr.1~Fr.16). i%&H Fr.3 (24.7 g)
i H ODS JeAHF:, FEE:7K(10:90—~100:0)3E4T 6
FEVEML, 155 15 MR (Fr.3.1~Fr.3.15); Fr.3.3 (4.0 g)
2t Sephadex LH-20 A t4 1% (H B2 AT sl AH) Be i s 15
3] 6 MY (Fr.3.3.1~Fr.3.3.6); Fr.3.3.2 (67.9 mg)Z&:
Tk G £ 3 (S0 - PP =251 — 15 1)K 3 e i 45 31
A 2 (8.2 mg) LA K 3 AN (Fr.3.3.6.1~Fr.3.3.6.3);
Fr.3.3.6.2 (15.6 mg)Z& -1l % HPLC (Cis ¥, 15% H -
KNRENAE, % 4 mL/min, RIEKN 210 nm)Zl
WASEMAEY 1 (1.8 mg, =141 min), Fr.l (7.5 9)&
ODS SAHREGE, LLFFEE: 7K (10:90—100:0)3H T 16
Pelbt, 1598 12 AN (Fr.1.1~Fr.1.12); Fr.1.8 (321.9 mg)
2¢ Sephadex LH-20 A3 t4 1% (H BE AT sl AH) Be i s 15
B 4 ANFA(Fr.1.8.1~Fr.1.8.4); Fr.1.8.2 (133.2 mg)&
Tk JRE A i (G0 - PR =302 1 — 52 1)K B 3 fii 45 )4k,
EY 3 (2.0 mg). HEW 1~3 &5 WA 1.
1.4 AEYTEHEDNR

o REPEEEHIRNEYE R PNPG 7:El,
B 100 pL ¥ T BERZZ M E(PBS, pH=6.8, 0.1 mol/L)
0.2 U/mL 1] -] ) $5 H B 5 10 1L V5T DMSO
A DR SR GRS R R 2 96 FLIRH, DA
&8 I 9 RH IR R, IR S B SRR
DMSO AAE M FE S . 96 FLB T 37 CHINE
15 min J&5, RN 40 uL PNPG %7k, oA
BN 40 uL PBS ¥, T 37 CRAE 15 min J5 T
405 nm AP EROGEEAE, TR .

EERBREEIIHIEYE K 130 oL W5 TRERRLE
MYET(PBS, pH=6.8, 0.1 mol/L) I F& % B2 K V&
(50 U/mL)5j 20 uL ¥&T DMSO HFIR5F IR SR A&
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ROV E R R 96 FLAH, LARIER M PHMEXT IR, ]
M5 2% (4 R AR R DMSO AR B B IEE i K 96
AT 37 CTHWE 5 min J5, FFMAINAN 50 4L
B R RVEWL 25 AL 50 uL PBS ¥k, T 37 C
FACE 20 min 5T 475 nm A EBOGEAE, tHE
2100,

MEFRPTENE R MTT RS 15
A2 BEH R 20 B SH-SYSY 3t Ho0, 5 4L
NSRS E M, SH-SYSY ZHMI(1.2x10* cells/mL)
1E37 C 5% COx %614 5 T 96 FLH H (BFFL 100 L),
B35 24 h JeESLION 1 4L 100 umol/L 5, LA
YEA R E BHPEXTIE, B AN [R) S AR AR
DMSO. #7% 3 h JG I 50 uL 1 000 umol/L H,0,,
IEFAMNFRSEER TR 4 8~12 h JFIA
20 uL MTT, #5374 h f5 LB B3, 0N 100 uL
DMSO, k% #5) . HEEFR G E & FL 490 nm 4bH
WG RE, DLIE S 40 MAE 5 38 100%, 1FE 5
HAMIAFTE R, PL%EIR.

2 SRR B

2.1 &M% E
HEM1 AR, W T HE. [a]r +9.0
(c=0.10, MeOH). HR-ESI-MS 7E m/z: 305.136 0 25
H M + Na] W (5B A 305.1359), 45 &t fl A
WHEE (R DAHEI 47208 CisH2Os. 2 TH NMR
EEE R RIEEES, K2 %
%5 [on 1.54 (3H, s, H-10), 1.02 (3H, d, J = 6.6 Hz,
H-14)], 3 MEF IR HFIE(E 501 4.06 (1H, d,J=3.7 Hz,
H-2), 4.69 (1H, dd, J = 5.5, 3.7 Hz, H-3), 5.29 (1H, d,
J = 2.9 Hz, H-1)A 1 ANEE IS S on 3.52
(1H, dd, J = 11.0, 5.3 Hz, H-13a), 3.43 (1H, dd, J =
11.0, 5.3 Hz, H-13b)]. .54 1 (1] *C-NMR F1 DEPT

* 1 LG 11 TH (500 MHZ) M BC-NMR (125 MHz) i34 (CD;0D)

RN 15 MG S, A3 2 NS Foc 181.2
(C-15), 52.2 (C-1)], 8 MKHIEEIAS 5 3 MER
WAE5[oc 83.8 (C-2), 81.9 (C-3), 48.4 (C-4), 44.8
(C-5), 44.6 (C-6), 64.9 (C-9), 105.8 (C-11), 33.2 (C-
12)], 3 AN RS 5 B8 1 MRS S [oc 33.0
(C-7), 29.4 (C-8), 66.4 (C-13)]LAK 2 NHIERE S
[dc 32.4 (C-10), 15.2 (C-14)]. HHELL A5 57T DL
MRz &P —A~5 C A1k &% dendronobilin CU'2
SERIFRARBS OBt B kU, XM AE T4k
AW RAST L NERER, 27 1 NRPRES
[dc 64.9/612.25 (1H, m, H-9)]. #%& '"H-'H COSY ¥
H H-9 5 H-8 F1 H-11 A #HX(5 5, HMBC i+ H-9
5 C-6 A1 C-10 HHHKRAE 5T LM E &) 1 1 9 AL
BERE, B, @it 'H-"H COSY il (5415
5 H-2/H-3/H-4/H-5/H-6/H,-7/H,-8/H-9/H-11 F H-4/
H-12/H>-13 (H3-14), UL HMBC i+ H-10 5 C-1.
C-2. C-6 M1 C-9 AHK(ES, H-11 5 C-1. C2 M
C-8 HHIFKMES, H-14 5 C4. C-12 fil C-13 HHIx%
59, H3 5 C-1 M C-5 HHARMES, HS5C15FH
FHIRAS 5 0] LA e JLP T S5 /4 AN 2 fizR. ROESY
i R B R A 9515 5 H-11/H3-10/H-2. H-2/H-14/H-3.
H-5/H,-13. H-9/H3-10/H-6, i8] H-2. H-3. H-5.
H-6. H-9. H3-10 Ml H-11 A F45 FAER R
ST P10 & 0% VA 2 Rt 1 PO 115 0 Y O €73 : ek A ey
YA R (B 1), 444 2,11-epoxy-11,13-dihy-
droxypicrotoxano-3(15)-lactone.

&2 ALK, HR-ESI-MS m/z: 369.114 0
[M + Na]", 2> F& N 346, 413N CisHnO0o. 'H
NMR (CD;0D, 500 MHz): oy 6.49 (2H, s, H-3, 5), 4.81
(1H, d, J= 7.0 Hz, H-1"), 3.92 (1H, m, H-2'), 3.81 (6H,
s, H-7, 8), 3.70 (3H, s, H-9), 3.65 (1H, dd, J= 12.0, 6.7
Hz, H-4'), 3.44 3H, m, H-3', 5', 6'a), 3.33 (1H, d, J =
12.8 Hz, H-6'b); '*C NMR (CD;OD, 125 MHz): dc

Table 1 'H (500 MHz) and *C-NMR (125 MHz) spectral data of compound 1 (CD;0D)

Positive oy (J in Hz) dc, type Positive oy (Jin Hz) dc, type

1 52.2,C 9 2.25 (1H, m) 64.9, CH
2 4.06 (1H,d,J=3.7) 83.8, CH 10 1.54 (3H, s) 32.4, CH;
3 4.69 (1H, dd, J=5.5,3.7) 81.9, CH 11 5.29 (1H,d,J=2.9) 105.8, CH
4 2.39 (1H, m) 48.4,CH 12 1.89 (1H, m) 33.2,CH
5 2.64 (1H, dd, J=6.3,4.2) 44.8, CH 13 3.52 (1H, dd, J=11.0, 5.3) 66.4, CH,
6 2.23 (1H, m) 44.6, CH 3.43 (1H, dd, J=11.0, 5.3)

7 1.98-2.13 (2H, m) 33.0, CH, 14 1.02 3H, d, J=6.6) 15.2, CH;
8 1.84-1.88 (2H, m) 29.4, CH, 15 181.2,C
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2 k&)1 () HMBC. 'H-'H COSY A1l ROESY <8 AH%(5 5

Fig. 2 The key HMBC, 'H-'H COSY and ROESY correlations of compound 1

156.0 (C-4), 154.8 (C-2, 6), 134.5 (C-1), 103.2 (C-1"),
96.2 (C-3, 5), 78.4 (C-5"), 78.1 (C-3"), 75.0 (C-2'),
71.7 (C-4"), 62.7 (C-6"), 61.2 (C-9), 56.6 (C-7, 8). LA
S SBR[ 14]400E — 3 HUETE N 2.4,6- =1
FIK-1-0-p-D-F G BT

wEY3 sk, HR-ESI-MS m/z: 273.130 8
[M + Nal", 2 FEN250, TN CiiH206. 'H
NMR (CDsOD, 500 MHz): o 4. 23 (1H, d,J=7.7 Hz,
H-17), 3.94 (1H, td, J = 8.1, 5.9 Hz, H- 1a), 3.85 (1H,
d, J=11.8 Hz, H-6'a), 3.65 (1H, dd, J= 12.0, 4.8 Hz,
H-6'b), 3.55 (1H, td, /= 8.7, 6.6 Hz, H-1b), 3.23~3.35
(3H, m, H-3', 4, 5"), 3.14 (1H, t, J = 8.5 Hz, H-2),
1.73 (1H, m, H-3), 1.50 (1H, q, J= 7.0 Hz, H-2), 0.91
(6H, dd, J = 6.8, 1.9 Hz, H-4, 5); >*C NMR (CD;0D,
125 MHz): dc 104. 4 (C-1"), 78.2 (C-3"), 78.0 (C-5"),
75.1 (C-2"), 71.7 (C-4"), 69.3 (C-1), 62.8 (C-6"), 39.7
(C-2), 26.1 (C-3), 23.0 (C-4, 5). LA E#¥E 5 CHR[15]
WIEFEA—F, M E N 3-methylbutan-1-0l B-D-
glucopyranoside.
2.2 FEHENR

XF 3 A EYIHEAT o % B Bl A0 P 2R g 1)
FE PRI, RIS 1 BT LR3I R
e GERKIALE 100 umol/L IRFE R, 3 MbEHY
AU A RS o

ERAMIE RN AR EZLPNEDZ
=, HAL R — E LSRR T SRR
THAEEHPME . BIERRR A, HiloE
BT« DRAGSE SR 2 A H o AHIEF0 0 6 B0F fit
ORI IE T BEASBOE 70 BEAT 1AL o
B 19380 7 3MEEW, 30 2,11-epoxy-11,13-dihy-
droxypicrotoxano-3(15)-lactone (1) 2,4,6- = H % %
#-1-O-B-D-H E WL (2)F1 3-methylbutan-1-ol S-D-
glucopyranoside (3), HFLED 1 AH—AHHIAL]

~~ X HMBC
= 'H-'H COSY

#~ " "X ROESY

CORAM G, 5 7 HA R . Bl HAT,
MEBCH 7 B AT A 40 24, FE 5N
4 NRB, AFEAPS CLEE S AL | allo-aroma-dendrane
. cyclocopacamphane ¢ #l copacamphane %Y, H
KRB QR R B E 20 AR 2 B 2
54E& 1 S5 2Rk, DOIMNAE T 25k
UM 11 SRS H 13 S AR AR, 2l
W EA— M o~ ZFE T B0 VS, (AR
B 1 FEAR I HAHSGTE I, 4] §e 5 W3 45
FE A Ko
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