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A pair of new lignan glycosides from Tibetan medicine Lancea tibetica
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Abstract: Objective To study the chemical constituents of Lancea tibetica. Methods The chemical constituents were isolated
and purified by silica gel, Sephadex LH-20 column chromatography and preparative RP-HPLC. Their structures were elucidated by
analysis of NMR and HR-ESI-MS spectroscopic data. Zebrafish model was used to evaluate the anti-inflammatory activity of
compounds. Results A pair of new tetrahydrofuran-type lignan glycosides (1a and 1b) and a known compound (tibeticoside) were
isolated from the EtOAc-soluble partition of the aqueous ethanolic extract of L. tibetica. Conclusion Compounds 1a and 1b are
new compounds, a pair of epimeric and indivisible compounds, named (7R,8R,8'S,9'S)-9'-hydroxyl tibeticoside and
(7R,8R,8'S,9'R)-9'-hydroxyl tibeticoside, respectively. And compound 1 shows anti-inflammation activity.
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1a R=B-OH
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1 &4 1a 0 1b U ZLEH
Fig.1 Chemical structures of compounds 1a and 1b

1 UBESHR

Bruker Avance I #Z% W3R (400 MHz, i
+ Bruker /A %]), Nikon SMZ800N /A4 2 s (H
A Nikon 4 7)), Sephadex LH-20 (Fii#t Amersham
Pharmacia A 7] ); ZORBAX SB-Cis HPLC il &4+
(250 mmX21.2 mm, 7 pm, FE[E Agilent A A]);
ZORBAX SB-Cig HPLC 73 #fr#E (250 mm X 4.6 mm,
5um, EH Agilent AF]); HZEEIEHER (GFass,
10~40 pm) FFEEERER (100~200. 200~300
H, &5EF0 T D, i FE CREETT RRMER}
FAWRAFD; HARRFII A4l ; KNG s 4l
HK; BRI M AK L #[Tg (corola: EGFP) ],
HRERFREERRBEHAERML), K2
(lipopolysaccharide, LPS) i5f] (3% [# Sigma-Aldrich
N, E3#3R%E (5 mmol/L NaCl. 0.17 mmol/L
KCI. 0.33 mmol/L CaCl,. 0.33 mmol/L MgSO4).

PR BT 2021 4 8 H REE T 1744 1 e ik H
BIEELR, 2FE 25 Aok il B i ik £ A
YN E RN LSRN R BN RS L. tibetica
Hook. f. et Thoms 4%, FrA (21258201) &7
TH WA 25 ik A I e ook 245 b5 AR
2 Rk
21 ERESE

WIRE (7.8kg) H 95% LT =HAR 2 JH,
SRJG IR 95% 60% L BE S INFA R HREL 2 ¥X,
BRI 2 ho B IFHRBUH, 80E MR 4515 25 I 2.9 ke,
PR S B 2R KIR A, R AR BEIR &
Bie IE TR0, 20 )45 3 A ALY (240 @),
BEHR 2B ZEHU) (670 @) FIIE T BEAEHY) (1000 g
IR IR ZLBE 25 U 650 g, ARERFEOIE /3B, — &
FE-F I (100 © 0—98 : 2—94 : 6—90 : 10—84 :
1674 © 26) BREEVEML, &F 500 =FHU 1 AN,

53] 163 ML, &9 Frs. 107~109 (23 g), &
FERRAE (il it — 20y, & W bE-HEE (94 :
6—92 1 8590 : 10) BAEEWEML, 15 IXZA 5 SubFrs.
1~116, &3 SubFrs. 6~13 (0.77 g), B4 2 &
Sephadex LH-20 #: 4 15%p Bgalifh,, FHRESEN, 53]
&4 2 (290 mg); SubFr. 99 (0.48 g) £ Sephadex
LH-20 Aty gsaith, R, HEham 1
(80 mg): L&MW1 4 HPLC 78T (45%F E-/K,

Zorbax SB-Cis £, fallP 4 254 nm) #7854 2 ML
HEVIRREY), AR5 7 min (1a) Al
16 min (1b), #f—4 HPLC 455 &3 1a A1 1b
X RAE BRI A5 REY.

2.2 ER/KHRSCLE

&1 (1a F1 1b) 7K AR 2 03 23 Arel:
BAEY 1 (1a fl 1b) SFEERER TLC R |, B
TRAWERIR P B A, iR HCL Z&S0KAE 30
yhh, BURTEENR, SIRBETERW, K AR bR
HE S SRETE [ —REAR TLC M b, S H b H - /K-
VKBS (35015037 @ 3 JBIT, AW
Kighth, ERRHAED 1 (a Al 1b) BRAKAE
YR b N R (RAER 0.41).

3 MEE

a1 BHELERMA. UV (m):
204.9 (3.18), 235.5 (1.20), 286.8 (1.05), [0]¥ —66.0 (¢
0.01, MeOH), HR-ESI-MS (m/z 585.137 2 [M~+CI] ",
THEAA 585.138 00 FF&5 G xMETE 2R, e E 5
TN CagH30013, AHFIE AN 12, IR Rz &
YIrsaRE (3383 ecm™). SRR E 1 2L
Bl 20112 MUEEWIIREY), 456 HPLC 4
PR, ¥EENNEYI TN 1a, EINIE
V45N 1b.

&) 1a YA, 61 6.75~7.09 F 2 4RI
2GS, 2N [ 6.87 (1H, d, J = 1.3 Hz, H-2),
6.85 (1H, dd, J = 8.0, 1.3 Hz, H-6), 6.75 (1H, d, J =
8.0 Hz, H-5)] Al [64 6.93 (1H, d, J = 1.3 Hz, H-2"),
6.91 (1H, dd, J = 8.0, 1.3 Hz, H-6'), 6.77 (1H, d, J =
8.0 Hz, H-5"], 4i& 12 N EWES (Oc 149.2,
149.0, 148.5, 148.1, 139.3, 139.1, 121.6, 119.9, 109.0,
108.9, 108.4, 107.3), #E/RIFALE 2 4 1,2,4-=HUR
R, SiBfE5 6 5.91, 591 (4H, s, H-10, 10), 4i&
WRIEAE S (6c 102.37, 102.33), FH] 1a G5khE 2
AP A S0EE S [on 4.44 (1H, t-like, J= 8.9
Hz, H-9a), 4.15 (1H, dd, J= 8.9, 3.9 Hz, H-9b)], 454
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RIE(S S oc 70.8, K 1a 5 H 1 ANEIEH
e, Si55 [6n5.26 (1H, d, J=2.1 Hz, H-7), 4.69
(1H, d, J = 10.1 Hz, H-7"), 491 (1H, d, J = 4.3 Hz,
H-9)], Z&HKIEES (6c 85.0,71.5,99.6), £ 1a
S 3 MNMEIRREE, H54EY 2 MLk, E
Y1 B H-9MEA B8 2060 1, C-9MRIANMI L 5¢ 28,
FoREY 2 I COfLERERIE; Ailthou 4.41
(1H, d,J=7.7 Hz, H-1") ANBHEIGEEE S,

SEEWES (0c 104.2,78.3,78.2,75.3,71.7, 62.9),

AWK IRERERINED) 1a 4 1 A B-D-Hi %k
R HELF (TH-AI BC-NMR #5085 W& . DL EE SR

AEY) 1a 9 1 AU SR YR R 276 &R
H 'H-'"H COSY # (F 2), wnf W23
H-7/H-8/H-9. H-7'/H-8'/H-9'VL K% H-8/H-8'2Z [M471E
BB AHSE, 454 H-7 (8a 5.26)/C-2 (6c 107.3), C-6 (&¢
119.9), C-9 (&c 70.8)« H-7' (Su 4.69)/C-2' (&c 108.4),
C-6' (&c 121.6), C-9' (¢ 99.6) i HMBC 5%, #—
W IZA &) 1a B N 7-0-9 WU A R BUK IR =
(B 2):H-9 (61 4.44, 4.15)/C-1" (6 104.2) ¥] HMBC
FHI, B C-9 ERHIE ML, H-10, 10" (Su
5.91)/C-3 (& 148.1), C4 (& 149.0), C-3' (&c148.5),
C-4' (& 149.2) 1 HMBC #H2%, e 2 NIEH 5%

=1 1A% 1a F11b B9 '"H-NMR 1 3C-NMR ##E (400/100 MHz CD30D)
Table 1 'H-NMR and 3C-NMR data of compounds 1a and 1b (400/100 MHz CD30OD)

. 1a 1b

e

on dc (type) ou oc (type)
1 139.3 (C) 138.2 (C)
2 6.87 (1H, d, J=1.3 Hz) 107.3 (CH) 7.09 (1H, d, J=1.3 Hz) 108.3 (CH)
3 148.1 (C) 148.4°(C)
4 149.0% (C) 149.2¢ (C)
5 6.75 (1H, d, /= 8.0 Hz) 108.9 (CH) 6.75 (1H, d, J= 8.0 Hz) 108.9 (CH)
6 6.85 (1H, dd, J=8.0, 1.3 Hz) 119.9 (CH) 6.95 (1H, dd, J=8.0, 1.3 Hz) 121.3 (CH)
7 5.26 (1H,d, J=2.1 Hz) 85.0 (CH) 5.04 (1H, d, J= 6.6 Hz) 84.0 (CH)
8 2.59 (1H, m) 48.9 (CH) 2.70 (1H, m) 50.5 (CH)
9a 4.44 (1H, t-like, J = 8.9 Hz) 70.8 (CH2) 4.19 (1H, dd, J=9.7, 5.8 Hz) 68.6 (CH2)
9b 4.15 (1H, dd, J=8.9, 3.9 Hz) 3.97 (1H, dd, J=9.7, 6.4 Hz)
10 5.91 (2H, s) 102.37¢ (CHa) 5.92 (2H, s) 102.44¢ (CH2)
I 139.1 (C) 138.9 (C)
2! 6.93 (1H,d,J= 13 Hz) 108.4 (CH) 6.88 (1H, d, J= 1.2 Hz) 108.2 (CH)
3 148.5 (C) 148.6" (C)
4’ 149.22 (C) 149.3¢ (C)
5 6.77 (1H, d, J= 8.0 Hz) 109.0 (CH) 6.79 (1H, d, J= 8.0 Hz) 108.7 (CH)
6’ 6.91 (1H, dd, J=8.0, 1.3 Hz) 121.6 (CH) 6.81 (1H, dd, J=8.0, 1.2 Hz) 121.6 (CH)
7' 4.69 (1H, d, J=10.1 Hz) 71.5 (CH) 4.73 (1H, d, J=9.8 Hz) 72.6 (CH)
8 2.63 (m, 1H) 54.1 (CH) 2.53 (1H, m) 56.1 (CH)
9’ 491 (1H, d,J=4.3 Hz) 99.6 (CH) 499 (1H, d, J=3.3 Hz) 101.6 (CH)
10 5.91 (2H, s) 102.3¢ (CH>) 5.92 (2H, s) 102.4¢ (CH2)
1" 4.41 (1H,d, J=7.7 Hz) 104.2 (CH) 4.31 (1H, d, J=7.8 Hz) 104.5 (CH)
2" 3.26 (1H, t,J=8.0 Hz) 75.3 (CH) 3.21 (1H, t,J=8.0 Hz) 75.2 (CH)
3" 3.32 (1H, overlapped) 78.3 (CH) 3.31 (1H, overlapped) 78.0 (CH)
4" 3.34 (1H, overlapped) 71.7 (CH) 3.33 (1H, overlapped) 71.6 (CH)
5" 3.38 (1H, m) 78.2 (CH) 3.38 (1H, m) 78.2 (CH)
6"a 3.91 (1H, dd, J=12.0, 1.5 Hz) 62.9 (CHy) 3.87 (1H, dd, J=11.9, 1.6 Hz) 62.8 (CH2)
6'"b 3.72 (1H, m) 3.67 (1H, m)

a,b,c,d, e FRNAT5

a, b, ¢, d, e may be interchanged in each column.
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2 LAY 1a HEE 'H-'H COSY # HMBC #%
Fig. 2 Key 'H-'H COSY and HMBC correlations of

compound la
RIS ZRIA C-3, 4 1 C-37, 4AHIE .

7£ NOESY ##&H, 1a 1 NOE F2&(E5 (K 3):
H-7 (i 5.26)/H-9' (6 4.91), H-8 (S 2.59)/H-9' (S
4.91), H-7' (61 4.69)/H-9 (Su 4.44, 4.15), WHLED
1a (¥ H-7, H-8, H-8'F1 H-9'f T PU S EIEgEA [F100],
A5, 7 ECD #1250 nm A1 300 nm 4b¥) Eon 7
Cotton 2. (& 4), 4562 CHREHRE - OHEN 1L
HW) 1a P4t BN TR,8R,8'S,9'S, “SE N
(7R,8R,8'S,9'S)-9'-hydroxyl tibeticoside. &%) 1a

3 &1 1a A 1b BYEZE NOESY %
Fig.3 Key NOESY correlations of compounds 1a and 1b

TS

~101
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—20-

T T
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4 L&Y 1a B9 ECD
Fig.4 ECD of compound 1a

L5 WL 1, 28 Sci-Finder K8 Z B &Y, 4
PR A

&Y 1b: LAY 1b FIEIE FBE 51059
la JEHE AL GR D, AF4050 47 1b 1) HSQC. COSY
AT HMBC i, /8 bAY) 1a F1 1b 9% 205,
HE TR P g E, 2 —2 50T H NOESY i
(E3), (AW 1b 18 H-7' (64 4.73)/H-9' (5u 4.99) H
NOE, iiM&% 1b i) H-9'5 H-7. H-8. H-8'4b T
VUZRARIRI S . f ) %558 E LB W) 1b (251
A (7R,8R,8'S,9'R)-9'-hydroxyl tibeticoside, . &l
1, £ Sci-Finder 0 & G, drd N RE
1 B

&Y 1a 71 1b 1 C-OPLERE AR, 5
RAZR TN, ANREr B, & —XTAn ik
1, IR BRI A S e Hgh -1,

a2 ABEERHE. UV (om):
209.8 (3.54), 235.5 (1.72), 286.2 (1.47), [o]* —54.0 (¢
0.01, MeOH). 'H-NMR (400 MHz, CD;0D) 6: 6.82~
6.81 (2H, overlapped, H-2, 2'), 6.80 ~6.72 (4H,
overlapped, H-5, 5', 6, 6"), 5.12 (1H, d, J = 2.8 Hz,
H-7), 2.56 (1H, m, H-8), 4.25 (1H, dd, J=9.8, 7.3 Hz,
H-9a), 3.95 (1H, dd, J = 9.8, 4.7 Hz, H-9b), 5.89 (2H,
s, H-10), 4.63 (1H, d, J = 10.4 Hz, H-7"), 2.68 (1H, m,
H-8"), 3.52 (1H, dd, J=10.5, 8.3 Hz, H-9'a), 3.47 (1H,
t, J = 8.3 Hz, H-9'b), 5.90 (2H, s, H-10"), 4.36 (1H, d,
J =177 Hz, H-1"), 3.89 (1H, dd, J = 12.0, 1.6 Hz,
H-6"a), 3.67 (1H, dd, J = 12.0, 5.5 Hz, H-6"b), 3.24
(1H, t, J= 7.8 Hz, H-2"), 3.28 (2H, overlapped, H-3",
4, 338 (1H, m, H-5"); C-NMR (100 MHz,
CD;0D) ¢: 139.0 (C-1), 107.1 (C-2), 1482 (C-3),
149.3 (C-4), 109.0 (C-5), 119.8 (C-6), 85.5 (C-7), 49.5
(C-8), 69.0 (C-9), 102.4 (C-10), 139.6 (C-1"), 107.5
(C-2), 148.8 (C-3"), 149.5 (C-4"), 109.1 (C-5'), 120.9
(C-6"), 72.8 (C-7"), 50.2 (C-8"), 71.5 (C-9), 102.5
(C-10"), 104.6 (C-1"), 75.4 (C-2"), 78.3 (C-3"), 71.9
(C-4"), 78.3 (C-5"), 63.0 (C-6"). LA - HfE 5 kR
0, WS EY 2 NRRET.
4 MRTEMIFIE

FERAL B (Nikon SMZSOON) T, BEHLIE
PG 3d (dph) KB IEH MBS ARG 24
LB KB Pl 3 H: FEHAH, B
MG . ST T2AH, 3 dpf KIRRRAk4E(E B3 £
FREEPIERE R R, STEAA, ¥ 3 dpf MR
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#& T LPS (10 ug/mL) 4 h, i B F ) JOREAR A
XFSRsG, ok 3 dpf IR R EE T LPS (10
pg/mL) 4h, FFHAFEIKEE (50, 100 F1200 pmol/L)
a1 Qa Ml 1b) ALHBEDtE 4 h, 5N E3
BRIk ST IR X} 4 dpf (BT, Fbf TR, Mg
HHBENLERA DT 6 23T IGCR AR

K H LPS 5 546 BRI BE 1 9 REA Y, Jl it 4t
T B W20 -5 Hh PR A R P 5 S T AR R 6 e e

08 a 4

TGN
2
1

2 M 50 100 200

&1 (1a+1b) /(umol-L )

P B E A Image T BCAFaEAT 2048 70 dr
Graphpad prism 9.0 3 fF2x gt K, Hdf LA xts
For, B BTG 2558020 S LPS 551 %
hEZH AT SR 2 A AT RPN P s 1, S g 4 AR
T, 1E 3 MAZIRE 50, 100 A1 200 pmol/L F,
SIS SRRV AR L, SO AR R LR B
SBEMER (P<0.05. 001, B 5, L&MW1 (a
A1b) R —E PRGN
154 b

##

*k
10 4 L e

TGHEE

£H KA 50 100 200
&1 (1a+1b) /(umol-L )

a-PEHMRLET b-TRE ST 5 AdItkE: *P<0.05 #P<0.01; SHAMAKE: *P<0.05 **P<0.01
a-fluorescence area  b-fluorescence intensity #P<0.05 * P <0.01 vs blank group "P<0.05 **P<0.01 vs model group
BE5 A% 101aF1b) NI ERERRFEM (xt5,n=6)
Fig. 5 Anti-inflammatory effect of compound 1 (1a and 1b) on LPS induced zebrafish inflammation model (} ts,n=6)

5 g
NS YNAP S U S BOE i IERUR
RN R RS, 0l R RE T A H
WIRE B, & XA FHZERFEE, Hiztl
EVEATRIENE, NAREIE DRI Rt
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MBAR AR EARELEAZFR
EE P
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