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ECD) MM HARBATEM % E . FIAMEZH (LPS) S0 BV-2 /NRRAMM R BT HI & R AR H k. 58  Mhie
HAIEBEZE 95% B KSR IYI 43 B8 3 13 MEEW, A% TR EEFBARE C (D, PHEFFEAEE D (2).
IR FIEM A NREE-9-O-B-IL A AT HETF (3D (H)-FAREE-4-O-B-D-ML IR A FETF (). (H)- T &FNEE (5). tanegoside A (6)+
(E)-3-[(2,3-trans)-2-(4-hydroxy-3-methoxyphenyl)-3-hydroxymethyl-2,3-dihydrobenzo [b] [1,4] dioxin-6-y1]-N-(4-hydroxy-phenethyl)
acrylamide (7). REMEEE B (8). RIA-N-p-FEMAEEEK (9. N-K-FIEEBEEE AL (100 N-C-WnHEBER AZ (1)

B EE K (12) - B BE K (13). K 7 MUEMEAPIMA& KT, 842 B S et amasmiciis
Fvns, HAPEY 1M 2 LAY, 3. 5. 7. 8. 10~13 N RN ZEMFHEER. (bE&Y 9 fl 10 5T
PESTHCK IR 2

KB RARE R KBRE; EWE PREESEARET G REFFEAREE D; KE-Np-F& FBHER R N
L A RE

FESZES: R284.1 NHRFRERE: A NEHS: 0253 - 2670(2018)10 - 2336 - 09

DOI: 10.7501/j.issn.0253-2670.2018.10.014

Two new lignan glucosides from caulis of 7inospora sinensis

JIANG Huan, HUANG Cheng-wei, LIAO Hai-bing, LIANG Dong
State Key Laboratory for Chemistry and Molecular Engineering of Medicinal Resources, School of Chemistry and Pharmaceutical

Sciences, Guangxi Normal University, Guilin 541004, China

Abstract: Objective To study the chemical constituents and anti-neuroinflammatory activity of the caulis of Tinospora sinensis as a
“Yao” medicine. Methods The chemical constituents were isolated and purified by silica gel, Sephadex LH-20, ODS column
chromatographies, and semi-preparative HPLC. The structures of these compounds were elucidated by extensive spectroscopic
analyses and chemical methods. All compounds were evaluated for their anti-neuroinflammatory effect by inhibiting the nitric oxide
(NO) production in lipopolysaccharide (LPS)-activated murine BV-2 microglial cells except for compounds 7 and 8. Results Thirteen
compounds were isolated from the caulis of 7. sinensis. They were identified as tinosposide C (1), tinosposide D (2),
seco-isolariciresinol 9-O-B-glucopyranoside (3), (+)-pinoresinol 4-O-B-D-glucopyranoside (4), (+)-syringaresinol (5), tanegoside A
(6), (E)-3-[(2,3-trans)-2-(4-hydroxy-3-methoxyphenyl)-3-hydroxymethyl-2,3-dihydrobenzo [b] [1,4]dioxin-6-y1]-N-(4-hydroxyphenethyl)
acrylamide (7), thoreliamide B (8), trans-N-p-coumaroyltyramine (9), N-trans-feruloyltyramine (10), N-trans-caffeoyltyramine (11),
grossamide K (12), and cis-grossamide K (13), seven of which exhibited significant anti-neuroinflammatory activity with ICsy values
ranging from 1.46 to 51.25 umol/L. Conclusion Compounds 1 and 2 are new compounds and their absolute configurations are
confirmed by ECD experiments, compounds 3, 5, 7, 8, and 10—13 are isolated from the plants for the first time. The activity of

compounds 9 and 10 is better than positive control minocycline.
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rh A 4R H Tinospora sinensis (Lour) Merr. N
By L& (Menispermaceae) 2 HJ& Tinospora Miers
. e, BAHN “FILL
B A TP A 77 % X, R, R, B
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2 b R TR TR )T IR BT, E A
g N T R R o B E A B R AL G —
W AR RS, AR o AT AT I o
DEEET 13BN R, (HEFTE A
BT RGN Bk, A 7Rt utsh4eE AH
B o e B HG 24 R o R O R IS 1 5 =
WEY), AR th 55 A= JE AL 57 B o 3EAT
I ENT T, WL A S b oy A5 ) 13 M

Y (B D, B 6 MRIREM 7 MW, 55
Y N AR E C (tinosposide C, 1), 1
HEH L HAHEH D (tinosposide D, 2). ZIAFIEM:
A B B -9-O-B- Wit Ve %6 %] W% - (seco-isolariciresinol
9-0-B-glucopyranoside, 3). (+)-¥A 5 HE-4-0-B-D-it;
W & B [(+)-pinoresinol-4-O-B-D-glucopyranoside,

4], (H)-THFHNBE [(+)-syringaresinol, 5]. tanegoside
A (6). (E)-3-[(2,3-trans)-2-(4-hydroxy-3-methoxy-
phenyl)-3-hydroxymethyl-2,3-dihydrobenzo [b] [1,4]
dioxin-6-yl1]-N-(4-hydroxy-phenethyl) acrylamide(7)+
TR B (thoreliamide B, 8). &KX -Np-FE
Mt L g i (trans-N-p-coumaroyl tyramine, 9). N-
A -FIER RS % (N-trans-feruloyltyramine, 10).
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Fig. 1 Chemical structures of compounds 1—13
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N-J -INMEEE % % (N-trans-caffeoyltyramine, 11)+
B % K (grossamide K, 12). iizl-78 2l iz K
(cis-grossamide K, 13). HA G 1 8 2 JEk
Y, BT ELRLEY T RS, FrEE Yt
T feZHE (LPS) 5 SRI/NR I — %4k
A (NO) BEuEt N, &I 7 MEEPXF LPS
TEA IR B /N R 20 B B T NO 2L A B 2 R ) v
PE, 1Cs0 N 1.46~51.25 pmol/L, 2/~ EA BRI
FRLEJIEIGE, (L& 9 A1 10 FITEME R T BHPEXT
BURIEIRZ .
1 UESHR

Bruker AVANCE 400 MHz & 500 MHz ¥}t
#AX S Bruker HCT &1 B {X (Bruker BioSpin
AGFacilities A7) ); Thermo-Scientific Exactive /7>
HEJF 154 (Thermo Finnigan Inc. A #]); Shimadzu
LC-20AT & R AH 4% B SPD-M20A 55 7l 2%
J SIL-20A HzhitFESs (Shimadzu A F]); P3000
T RO (A B UV3000 K6 2s (A6 ot il i iE
BHEAH RA R D; JASCO 7 — )i (JASCO Co.
AF]D; YMC ODS Cyg i #: (250 mmX 20 mm, 5
um); AEEIERERE (200~300 H) KR il ik
GFpsq YN B FEAL T A 7= i R0 5t e
Sephadex LH-20 A%t Pharmacia Biotech /A ]/~
as SOAEAEEIEEER RPig (50 pm) AHA YMC
ANFE A NURIE (MCD CHP20 (75~150 um)
JyHZ Mitsubishi A 77 BT 2 B 2850 R vh
BIEAL T 0 AT PR 2 &1 7= b st it a5 9 25 [ Tedia
F1 Fisher 22 7] 7= i o

FEanT 2014 4F 5 JREETT TURERK, B PEIm
0K EE A R B S 2R S e o AR R R A
Y AEF4H Tinospora sinensis (Lour) Merr., FrAs
(TS-2014016) TRAFT) PIMTE K540 5 5 24522 2B
BIILEE A IR E S AT TR B E
2 REESSE

AR E AR TR ZE 173 kg, VI, 95%4
FE K [FIR IR 3 K, & IRBGR, SR k4i15 2
RE 2.2 kgo FREBEIET KA, KA H
Tk A R O BRZE AL . 193 BIBETR LR ZEHGHAL (226.1
g), SRERAE B, DLAHEE-TAEE (12 0—0 -
Do 4k & H b (81 1—2: 1) BREMAESR 7
ANHSY Fr. 1~7. Fr. 5 (472 g) £ MCI ki, H
fig-7K (50 © 50—~100 : 0) BHFEBEML, 43 Fr. 5.1~5.8,

Fr. 5.8 & ODS #:thiaiiflf5, P s+ HPLC
I3, LLZHE-/K (30 @70, 8 mL/min) # &5k 4
Y5 (21.8 mg, ;=228 min). Fr. 6 (24.8 g) &
MCI 3, FIEE-7K (50 © 50—100 : 0) KA BEM,
533 Fr. 6.1~6.8, Fr. 6.2 22 ODS #1143 ik 8 M
4y Fr. 6.2.1~6.2.8. Fr. 6.2.6 F-iHid - H % HPLC 41
th, LLZJE-7K (14 : 86, 8 mL/min) Hl& 34L&
6 (5.1 mg, =533 min). Fr. 6.3 £ ODS i)
2, KRS EE Ve A5 2 Fr. 6.3.1~6.3.8. Fr. 6.3.4
2 2F4i] % HPLC 4lifk, PLZSE-/K (251 75) +0.1%
TFA (8 mL/min) f#&AHEY 11 (322 mg, =
27.8 min). Fr. 6.3.8 £:4fil % HPLC 4iifk, LLZJi-
7K (20 : 80, 8 mL/min) JEMiFEILAY) 3 (4.3 mg,
1r=23.7 min) . Fr. 6.5 % Sphadex LH-20 ¥t/ f ik
(HED 4ifk)fs, F@di+4 HPLC 4ift, L&
E-7K (23 1 77, 8 mL/min) P 2LEY) 4 (27.2
mg, =213 min). Fr. 6.6 (2.5 g) & AHRERA:
i, BERR OER-LFE-/K (64 12018121 1) #f
FEVERL, 153 5 /NEX Fr. 6.6.1~6.6.5. Fr. 6.6.1(261.2
mg) £l HPLC 4hift, LLASE-/K (27 :73) +
0.1% TFA (8 mL/min) HEMifFEMLAY 1 (23.6 mg,
tr=>54.1 min) 1 2 (12.0 mg, tr=>55.8 min). Fr. 6.6.4
(131.2 mg) @14 HPLC 2iifk, LR (22
78, 8 mL/min) PWHFEEW 9 (203 mg, =
57.2 min) 110 (50.3 mg, #x=55.8 min). Fr. 6.7
(2.4 ) & JxfH ODS #%, HEE-7K (10 © 90—>90 : 10)
Ve, 193] 7 /NEE Fr. 6.7.1~6.7.7. Fr. 6.7.6 (174.8
mg) % Sphadex LH-20 AT il (HEE) 4lifh )5,
ISP %% HPLC 2lift, LLHEE-/K(30 © 700+0.1%
TFA (8 mL/min) ¥EM/FEMLAEY 12 (273 mg, =
50.1 min) A1 13(4.5 mg, tx=237.3 min) . Fr. 6.8(381.7
mg) LGRS, BERES-OIE-K (6412 1—
812 DBREVEM, 433 9 1~/ Fr. 6.8.1~6.8.9.
Hob Fr. 6.8.3 (34.5 mg) 4% HPLC 2iifk, LA
ZME-/K (221 78) +0.1% TFA (8 mL/min) ¥fifs
FULAEY T (5.0 mg, x=39.6min) A8 (4.0 mg,
rR=45.2 min)o
3 H#m%KE

WED 1: REEAMRY, [a]) —50° (¢ 0.1,
MeOH); UV AN (nmy): 230 (4.49), 286 (4.28), 326
(430); TRve> (em™'): 3 331, 2 931, 1 705, 1 515,
1 261, 1 032; ECDANO" (nm): 228.5 (-3.8), 275.0
(—0.3); HAE =5 HR-ESI-MS FHES TR T4y
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WU T B T miz 723262 7 [M+Na]™ GiHE1E
723.262 3, Ci¢HusO1sNa), 0 LAHfiE KA TRA
CsHuOr4e 'H-NMR $i#lE (£ 1) B9 FHAE7E

FT1 HEW1 2 WRIEMRIERE (500/125 MHz, MeOH-d,)
Table 1 'H- and *C-NMR data of compounds 1 and 2 (500/125 MHz, MeOH-d,)

3 1,2,4-=HURHIER 0y 7.21 (1H, brs, H-2"), 7.15
(1H, d, J = 8.5 Hz, H-5"), 7.12 (1H, dd, J = 8.5, 1.5
Hz, H-6"), 6.66 (2H, d, J = 8.0 Hz, H-5, 5'),

ek 1 z
dc Ou dc Ou
1 133.3 1332
2 113.4 6.57 (brs) 113.5 6.59 (brs)
3 148.8 148.9
4 145.6 145.7
5 115.9 6.66 (d, J=8.0 Hz) 116.0 6.67 (d, J=8.0 Hz)
6 122.7 6.54 (dd, J=8.0, 1.5 Hz) 122.8 6.65 (dd, J=8.0, 1.5 Hz)
Ta 36.0 2.69 (dd, J=13.5, 7.0 Hz) 36.0 2.69 (overlapped)
7b 2.59 (dd, J=13.5, 8.0 Hz) 2.64 (overlapped)
8 40.7 2.24 (m) 40.9 2.22 (m)
9a 66.2 4.33 (dd, J=11.0, 6.0 Hz) 66.0 4.33 (dd, J=11.0, 6.0 Hz)
9b 4.09 (dd, J=11.0, 6.5 Hz) 4.09 (dd, J=11.0, 6.5 Hz)
Iy 133.7 137.3
2’ 113.5 6.61 (brs) 114.5 6.72 (d,J=1.0 Hz)
3 148.8 150.6
4 145.6 146.3
5 115.9 6.66 (d, J=8.0 Hz) 118.0 7.02 (d, J=8.0 Hz)
6 122.7 6.55 (dd, J=8.0, 1.5 Hz) 122.7 6.53 (dd, J=8.0, 1.5 Hz)
7'a 354 2.61 (m) 355 2.69 (overlapped)
7 2.64 (overlapped)
8’ 44.6 1.96 (m) 44.5 2.00 (m)
9'a 62.8 3.68 (overlapped) 62.8 3.70 (overlapped)
9b 3.54 (dd, J=11.0, 6.5 Hz) 3.55(dd, J=11.0, 6.5 Hz)
I 130.5 127.7
2" 112.5 7.21 (brs) 111.8 7.17 (d, J=2.0 Hz)
3" 151.0 149.4
4" 150.1 150.7
5" 117.4 7.15(d,J=38.5) 116.5 6.80 (d, J=8.0 Hz)
6" 123.5 7.12 (dd, J=8.5, 1.5 Hz) 124.2 7.05 (dd, J = 8.0, 1.5 Hz)
7" 146.0 7.55(d,J=16.0 Hz) 146.8 7.56 (d, J=16.0 Hz)
8" 117.4 6.41 (d,J=16.0 Hz) 115.6 6.34 (d,J=16.0 Hz)
9" 168.9 169.2
3-OMe 56.3 3.71 (s) 56.4 3.73 (s)
3'-OMe 56.3 3.71 (s) 56.6 3.74 (s)
3"-OMe 56.8 3.87 (s) 56.6 3.88(s)
Gle-1" 102.2 4.96 (d,J=7.5Hz) 103.2 4.82(d,J=7.5Hz)
2" 74.8 3.52(dd,J=9.0,7.5 Hz) 75.0 3.46 (overlapped)
3 77.8 3.47 (dd, J=9.0, 8.5 Hz) 77.8 3.46 (overlapped)
4 71.3 3.40 (dd,J=9.5, 8.0 Hz) 714 3.39 (overlapped)
5" 78.2 3.43 (m) 78.2 3.39 (overlapped)
6"'a 62.5 3.87 (dd, J=12.0, 2.0 Hz) 62.6 3.86 (brd, J=11.5 Hz)
6"b 3.68 (overlapped) 3.68 (overlapped)
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6.61 (1H, brs, H-2"), 6.57 (1H, brs, H-2), 6.55 (1H, dd,
J = 8.0, 1.5 Hz, H-6"), 6.54 (1H, dd, J = 8.0, 1.5 Hz,
H-6); 1 X e RECHEE oy 7.55 (d, J = 16.0 Hz,
H-7"), 6.41 (d, J = 16.0 Hz, H-6"); 3 N F 4 3 oy 3.87
(3H, s, 3"-OMe), 3.71 (6H, s, 3, 3-OMe); LA & 1 4> B-
HEEH R 5 oy 496 (1H, d, J = 7.5
Hz). “C-NMR ¥#E (£ 1) SR FH3Ea 36 4
fE5, HAPARE 1 AN (Oc 168.9) FNE R
PR B 6 AR (0 102.2, 78.2, 77.8, 74.8, 71.3,
66.2). EI LB KN EY 1 5 b &GP R
AR Z-9-0-B-HI AT (3) T NMR $dfzE
WAL, XAETEW1 27T 1 AN RA3-0-F13
FRMEFE . HMBC it (B 2) 1 H-9 (6 4.33,4.09) 5
C-9" (6c 168.9) K, KRUIFTELIREEEA T C-9 fir;
M H-1"" 0y 4.96) 5 C-4" (6c 150.1) H%, FH
B-D-MHt IR & B IEAL T C-47. &b, th&W 1 1T
[EEY AR E R il

~—x HMBC

- COSY

2 AW RXRBTYHEEX
Fig. 2 Selected 2D-NMR correlations of compound 1

B 2.0mg (b &Y 1, lid 6% EER 80 C FIR
IKAR 4 h, R RPESPRES LRI (B £ 18-
CIE-K 720D, RESH &M, HEeeE
N [a]ly +54.6° (c 0.05, H,0), 5 D-7 % —#. &
EHBC T g (16.0 Hz) £ W C-7"5 C-8" 2 [ ) Xk
NRAMAL. B TR, AR eI
ST A 3 —8. AEALEY 159 mg @it
5% NaOH Bl 7K i S B, 15 21 H 7K fig =4 1a(1.8 mg,
[a]y —27°). HAZHEHEE S ke —5"®. ECD
i 230 2 280 nm P} @ 75 61 Cotton BN, 5 (—)-
I FIEH AR A, LA 1 4
BHEN 8R8R. b NHHEFLIEARE C
(tinosposide C).

B 2: I EAMRY, [o]y —37° (¢ 0.1,
MeOH). UV AMM (nm): 230 (4.51), 286 (4.32), 326

(435); IRver(em™'): 3 324, 2 932, 1 688, 1 513,
1 272, 1 030, 820; ECD A'" (nm): 228.5 (—6.8),
275.0 (-1.1); 454 HR-ESI-MS ) IE B TR R4S Y
W T8 T8 m/z 723.262 6 [M+Na]™ (it 14
723.262 3, CiHyyO14Na) Al PC-NMR #35, #i5E
HA TR C3eHauOrsr 5 1 MR, "H-NMR
HE (R D BRI FHAEAE 34 1,2,4-=HORIE,
1 R B LK 3 N HESE. PC-NMR i
BRI 36 AN, AR 1 ANERIE AR RIS
R 6 Mk B BRI AP 2 5 1 1) NMR
AR H AL, XAE T &9 2 16 B-D-H &1 hE
£ F C-4'fz, HMBC (& 3) i H-1"" (6 4.82) Al
C-4' (oc 146.3) FHIRUESE TiX—HEWT, @it 546
W1 [FIRE ORI K AR S B &5 & 06 B 3L ECD 3 (K]
4), AIHERT LAY 2 A o a4 iR S5 A1
—3, NSRSR. KUk, &2 drs N H
AJEFF D (tinosposide D).

WEY) 3: IRFEEIRYY, ESI-MS m/z: 559 [M+

~—x HMBC
3 AP 2 KRB TYRX
Fig. 3 2D-NMR correlations of compound 2

8[ 1
6k RN

- COSY

Mol: CD

—8- L 1 L 1 . 1 L ]

200 250 300 350 400
A/nm

B4 wAY152HECDE
Fig. 4 Experimental ECD spectra of compounds 1 and 2
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CI]". "H-NMR (500 MHz, CD;0D) ¢: 6.66 (1H, d, J =
3.0 Hz, H-2), 6.64 (1H, d, J = 3.0 Hz, H-2"), 6.63 (1H,
d, J = 1.8 Hz, H-5), 6.61 (1H, d, J = 1.8 Hz, H-5"),
6.57 (1H, dd, J = 4.5, 1.9 Hz, H-6), 6.56 (1H, dd, J =
4.5,1.9 Hz, H-6'), 4.18 (1H, d, J = 7.8 Hz, H-1"), 3.88
(1H, dd, J = 8.3, 3.9 Hz, H-9a), 3.86 (1H, dd, J =
10.3, 1.3 Hz, H-6"a), 3.74 (6H, s, 3, 3'-OMe), 3.66
(1H, d, J = 5.3 Hz, H-6"b), 3.63 (1H, m, H-9'a), 3.56
(1H, dd, J = 5.7, 1.5 Hz, H-9'b), 3.54 (1H, d, J = 6.0
Hz, H-9b), 3.34 (2H, overlapped, H-3", 4"), 3.25 (1H,
m, H-5"), 3.20 (1H, dd, J = 9.1, 7.8 Hz, H-2"), 2.69
(1H, dd, J = 13.7, 7.8 Hz, H-7a), 2.61 (2H, m, H-7"),
2.59 (1H, dd, J = 11.6, 5.0 Hz, H-7b), 2.06 (1H, m,
H-8), 1.99 (1H, m, H-8). "“C-NMR (125 MHz,
CD;0D) 6: 148.83 (C-3), 148.78 (C-3"),145.5 (C-4),
145.4 (C-4"), 134.0 (C-1), 133.96 (C-1"), 122.8 (C-6),
122.7 (C-6'), 115.7 (C-5, 5", 113.5 (C-2), 113.4
(C-2"), 104.6 (C-1"), 78.2 (C-2"), 78.0 (C-3"), 75.2
(C-5"), 71.7 (C-4"), 70.4 (C-9), 62.8 (C-9"), 62.7
(C-6"), 56.2 (3-OMe, 3'-OMe), 44.0 (C-8'), 41.6
(C-8), 35.5 (C-7, C-7")o LA b %5 5 ki — 5",
WS EEY) 3 R FVE A NREE-9-O-B- Mt IR 7
T

&) 4: LI OTCEEHK K, ESI-MS m/z: 555
[M—+CI]". 'H-NMR (500 MHz, CD;0D) ¢: 7.13 (1H,
d, J = 8.0 Hz, H-5), 6.89 (1H, dd, J = 8.0, 1.5 Hz,
H-6), 7.01 (1H, d, J = 1.5 Hz, H-2), 6.93 (1H, d, J =
1.5 Hz, H-2'), 6.79 (1H, dd, J = 8.0, 1.5 Hz, H-6'),
6.76 (1H, d, J = 8.0 Hz, H-5"), 4.88 (1H, d, J = 7.5 Hz,
H-1"), 473 (1H, d, J = 3.0 Hz, H-7), 4.68 (1H, d, J =
4.5 Hz, H-7), 422 (2H, m, H-9a, 9'a), 3.85 (3H, s,
3-OMe), 3.83 (3H, s, 3'-OMe), 3.84 (2H, m, H-9b,
9'b), 3.68 (1H, m, H-5"), 3.48 (1H, m, H-2"), 3.49 (1H,
m, H-3"), 3.47 (1H, m, H-6"a), 3.39 (2H, overlapped,
H-4", 6"b), 3.10 (2H, s, H-8, 8'). *C-NMR (125 MHz,
CD;0D) &: 150.9 (C-3), 149.1 (C-3), 147.4 (C-4),
147.3 (C-4"), 137.4 (C-1), 133.7 (C-1"), 120.0 (C-6"),
119.8 (C-6), 118.0 (C-5), 116.1 (C-5"), 111.6 (C-2),
111.0 (C-2"), 102.8 (C-1"), 87.4 (C-7"), 87.0 (C-7),
78.2 (C-5"), 77.8 (C-3"), 74.9 (C-2"), 72.67 (C-9),
72.65 (C-9'), 71.3 (C-4"), 62.5 (C-6"), 56.7 (3-OCHj),
56.4 (3'-OCHjs), 55.5 (C-8"), 55.3 (C-8). LA ¥R
SCHERIRE — B, M E T 4 N (DTl EE-4-

O-B-D- M i 58] 2 B

WG 5: R OTETEH K, ESI-MS miz: 417
[M—H] . 'H-NMR (400 MHz, CD;0D) 8: 6.65 (4H, s,
H-2, 6,2', 6"), 4.70 (2H, d, J = 4.0 Hz, H-7, 7'), 4.25
(2H, dd, J = 9.0, 6.6 Hz, H-9a, 9'a), 3.87 (2H, dd, J =
9.0, 3.2 Hz, H-9b, 9'b), 3.83 (12H, s, 3, 5, 3', 5'-OMe),
3.13 (2H, dd, J = 6.0, 4.4 Hz, H-8, 8). *C-NMR (100
MHz, CD;0OD) 6: 149.3 (C-3, 5, 3', 5), 136.2 (C-4, 4"),
133.1 (C-1, 1'), 104.5 (C-2, 6, 2/, 6), 87.6 (C-7, 7",
72.8 (C-8, 8, 56.8 (3, 5, 3', 5'-OMe), 55.5 (C-9, 9").
LSt S5 scmkaE — 5, S a s N
(H-THEMEE.

WG 6: IRFOTCETLH AR, ESI-MS m/z: 573
[M+CI]". 'H-NMR (500 MHz, CD;0D) ¢: 7.11 (1H,
d J = 1.6 Hz, H-2"), 6.89 (1H, d, J = 1.6 Hz, H-2),
6.83 (1H, dd, J = 8.1, 1.5 Hz, H-6'), 6.82 (1H, dd, J =
8.1, 1.5 Hz, H-6), 6.77 (1H, d, J = 8.0 Hz, H-5"), 6.76
(1H, d, J = 8.0 Hz, H-5), 4.84 (1H, d, J = 9.5 Hz,
H-7'), 4.58 (1H, d, J = 9.0 Hz, H-7), 4.01 (1H, d, J =
7.5 Hz, H-1"), 3.87 (3H, s, 3-OMe), 3.84 (3H, s,
3-OMe), 3.84 (1H, dd, J = 11.8, 2.2 Hz, H-6"), 3.79
(1H, dd, J = 11.3, 4.7 Hz, H-9a), 3.77 (1H, m, H-9'a),
3.63 (1H, dd, J = 11.3, 6.3 Hz, H-9b), 3.58 (1H, t, J =
8.6 Hz, H-9'b), 3.22 (3H, overlapped, H-2", 3", 4"),
3.05 (1H, m, H-5"), 2.78 (1H, m, H-8"), 2.29 (1H, qd,
J=12.0, 4.0 Hz, H-8). *C-NMR (125 MHz, CD;0D)
5: 149.3 (C-3), 149.0 (C-3'), 147.8 (C-4"), 147.4 (C-4),
134.1 (C-1), 132.1 (C-1"), 122.4 (C-6"), 120.9 (C-6),
116.0 (C-5), 115.8 (C-5"), 112.4 (C-2"), 111.6 (C-2),
99.9 (C-1"), 85.8 (C-7), 82.0 (C-7"), 78.0 (C-3", 5"),
75.2 (C-2"), 71.9 (C-4"), 70.8 (C-9'), 62.9 (C-6"), 62.4
(C-9), 56.6 (3-OMe), 56.4 (3'-OMe), 55.3 (C-8). AL
B 5ok — s, WS ENREY 6 N
tanegoside A

a1 At ERMAK, ESI-MS m/z: 476
[M—H] . 'H-NMR (400 MHz, DMSO-ds) 6: 9.18
(1H, s, 4"-OH), 9.16 (1H, s, 4-OH), 8.04 (1H, t, J =
5.2 Hz, -NH), 7.32 (1H, d, J = 15.7 Hz, H-7), 7.13
(1H, d, J = 1.2 Hz, H-2), 7.07 (1H, d, J = 8.4 Hz,
H-6), 7.01 (2H, d, J = 8.3 Hz, H-2", 6”), 7.00 (1H, s,
H-2'), 6.93 (1H, d, J = 8.4 Hz, H-5), 6.85 (1H, dd, J =
8.0, 1.0 Hz, H-6"), 6.80 (1H, d, J = 8.0 Hz, H-5'), 6.68
(2H, d, J = 8.3 Hz, H-3", 5"), 6.46 (1H, d, J = 15.7
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Hz, H-8), 4.93 (1H, d, J = 7.8 Hz, H-7'), 4.19 (1H, m,
H-8'), 3.77 (3H, s, 3-OMe), 3.75 (1H, m, H-9'a), 3.53
(1H, m, H-9'b), 3.32 (2H, overlapped, H-8"), 2.65
(2H, t, J = 7.4 Hz, H-7"). “C-NMR (100 MHz,
DMSO-dg) d: 165.1 (C-9), 155.6 (C-4"), 147.6 (C-3"),
147.0 (C-4"), 144.9 (C-4), 143.4 (C-3), 138.2 (C-7),
129.5 (C-2", 6"), 129.3 (C-1"), 128.5 (C-1), 127.3
(C-1), 120.55 (C-6), 120.52 (C-6'), 120.4 (C-8), 117.3
(C-5), 115.8 (C-2), 115.3 (C-5"), 115.1 (C-3", 5"),
111.7 (C-2"), 78.0 (C-8"), 76.1 (C-7"), 60.1 (C-9"), 55.7
(3-OMe), 40.7 (C-8"), 34.4 (C-7"). VL EHdE 5 Crikdk
", M EAE T N (E)-3-[(2.3-trans)-2-
(4-hydroxy-3-methoxyphenyl)-3-hydroxymethyl-2,3-
dihydrobenzo[b][ 1,4]dioxin-6-yl]-N-(4-hydroxy-phenethyl)
acrylamide.

& 8: HOTEK AR, ESI-MS m/z: 506
[M—H] . 'H-NMR (400 MHz, DMSO-ds) J: 9.20
(1H, s, 4"-OH), 8.54 (1H, s, 4'-OH), 8.05 (1H, t, J =
5.2 Hz, H-NH), 7.32 (1H, d, J = 15.7 Hz, H-7), 7.13
(1H, d, J = 1.8 Hz, H-2), 7.07 (1H, dd, J = 8.4, 1.8
Hz, H-6), 7.01 (2H, d, J = 8.4 Hz, H-2", 6"), 6.95 (1H,
d, J = 8.4 Hz, H-5), 6.72 (2H, brs, H-2', 6'), 6.68 (2H,
d, J = 8.4 Hz, H-3", 5"), 6.47 (1H, d, J = 15.8 Hz,
H-8), 4.92 (1H, d, J = 7.9 Hz, H-7), 422 (1H, ddd,
J =174, 45,25 Hz, H-8"), 3.76 (6H, s, 3, 5-OMe),
3.73 (1H, m, H-9'a), 3.56 (1H, m, H-9'b), 3.34 (2H,
overlapped, H-8"), 2.65 (1H, t, J = 7.3 Hz, H-7").
BC-NMR (100 MHz, DMSO-d;) J: 165.1 (C-9), 155.6
(C-4"), 147.9 (C-3"), 144.8 (C-4), 143.4 (C-3), 138.2
(C-7), 135.8 (C-4), 129.5 (C-1"), 129.5 (C-2", 6"),
128.5 (C-1), 126.3 (C-1'), 120.4 (C-8), 117.3 (C-5),
155.6 (C-4"), 147.9 (C-3", 5"), 105.3 (C-2', 6"), 77.9
(C-8"), 76.4 (C-7"), 60.1 (C-9), 56.1 (3, 5-OMe), 40.7
(C-8"), 34.4 (C-7"). bA_EH¥E 5 srmkipaE —z!t,
MU B 8 NARITEEEE B.

a9 HETERM A, ESI-MS m/z: 282
[M—H] . 'H-NMR (500 MHz, CD;0D) : 7.43 (1H,
d, J =15.7 Hz, H-7), 7.38 (2H, d, J = 8.6 Hz, H-2, 6),
7.04 (2H, d, J = 8.4 Hz, H-2', 6'), 6.78 (2H, d, J = 8.6
Hz, H-3, 5), 6.71 (2H, d, J = 8.4 Hz, H-3', 5), 6.37
(1H, d, J = 15.7 Hz, H-8), 3.45 (2H, t, J = 7.4 Hz,
H-8'), 2.74 (2H, t, J = 7.4 Hz, H-7"). “C-NMR (125
MHz, CD;OD) ¢: 169.2 (C-9), 160.5 (C-4), 156.9

(C-4"), 141.8 (C-7), 131.3 (C-1"), 130.7 (C-2', 6"),
130.5 (C-2, 6), 127.8 (C-1), 118.5 (C-8), 116.7 (C-3',
5", 116.3 (C-3, 5), 42.5 (C-8'), 35.8 (C-7"). LA %
HcmioE —3"Y, et a i 9 NRA-N-p-
7 T SR T

&M 10: AL EEHAR, ESI-MS m/z: 312
[M—H] . 'H-NMR (500 MHz, CD;0D) §: 7.42 (1H,
d, J = 15.7 Hz, H-7), 7.10 (1H, d, J = 1.7 Hz, H-2),
7.04 (2H, d, J = 8.4 Hz, H-2', 6'), 7.01 (1H, dd, J =
8.2, 1.8 Hz, H-6), 6.78 (1H, d, J = 8.2 Hz, H-5), 6.71
(2H, d, J = 8.4 Hz, H-3', 5'), 6.39 (1H, d, J = 15.7 Hz,
H-8), 3.86 (3H, s, 3-OMe), 3.46 (2H, t, J = 7.4 Hz,
H-8'), 2.74 2H, t, J = 7.4 Hz, H-7"). "“C-NMR (125
MHz, CD;OD) §: 169.2 (C-9), 156.9 (C-4'), 149.9
(C-4), 149.3 (C-3), 142.0 (C-7), 131.3 (C-1"), 130.7
(C-2, C-6"), 128.3 (C-1), 123.2 (C-6), 118.8 (C-8),
116.5 (C-5), 1163 (C-3', 5, 111.7 (C-2), 56.4
(3-OMe), 42.5 (C-8'), 35.8 (C-7"). LA % ¥E 5 Uk
T, e E LA 10 D N-F - P BRI A

&Y 11: BELE K AR, ESI-MS m/z: 298
[M—H] . '"H-NMR (400 MHz, DMSO-dg) ¢: 8.02
(1H, t, J = 5.2 Hz, -NH), 7.22 (1H, d, J = 15.7 Hz,
H-7), 7.00 (2H, d, J = 8.4 Hz, H-2', 6"), 6.93 (1H, d,
J = 1.4 Hz, H-2), 6.82 (1H, dd, J = 8.1, 1.7 Hz, H-6),
6.73 (1H, d, J = 8.1 Hz, H-5), 6.68 (2H, d, J = 8.4 Hz,
H-3',5"), 6.31 (1H, d, J = 15.7 Hz, H-8), 3.31 (2H, q,
J = 6.8 Hz, H-8), 2.63 (2H, t, J = 7.4 Hz, H-7').
BC-NMR (100 MHz, DMSO-dq) J: 165.3 (C-9), 155.6
(C-4"), 147.3 (C-4), 145.6 (C-3), 139.0 (C-7), 129.6
(C-1"), 129.5 (C-2', 5"), 126.4 (C-1), 120.4 (C-6), 118.6
(C-8), 115.7 (C-5), 115.1 (C-3', 5"), 113.8 (C-2), 40.7
(C-8'),34.5 (C-7")o LA % 50t — 2%, %
SEAL A 11 g N-Js - v o 7 e

EM 12: BRI ETCE LM AR, ESI-MS m/z: 490
[M—H] . 'H-NMR (500 MHz, CD;0D) ¢: 7.45 (1H,
d, J = 15.6 Hz, H-7"), 7.12 (1H, s, H-2'), 7.07 (1H, s,
H-6'), 7.04 (2H, d, J = 8.4 Hz, H-2", 6"), 6.93 (1H, s,
H-2), 6.81 (1H, brd, J = 8.2 Hz, H-6), 6.76 (1H, d, J =
8.2 Hz, H-5), 6.71 (2H, d, J = 8.4 Hz, H-3", 5"), 6.42
(1H, d, J = 15.6 Hz, H-8), 5.55 (1H, d, J = 6.4 Hz,
H-7), 3.87 (3H, s, 5’-OMe), 3.85~3.75 (2H, m, H-9),
3.80 (3H, s, 3-OMe), 3.51 (1H, q, J = 6.2 Hz, H-8),
3.45 (2H, t,J = 7.3 Hz, H-7"), 2.74 (2H, t, J = 7.3 Hz,



¢ £ % Chinese Traditional and Herbal Drugs

493 F 108 20184E5 7 ©2343 -

H-8"). “C-NMR (125 MHz, CD;0D) : 169.1 (C-9),
156.9 (C-4"), 151.3 (C-4"), 149.1 (C-3), 147.7 (C-4),
145.7 (C-5'), 142.0 (C-7'), 134.2 (C-1), 131.3 (C-1"),
130.9 (C-2", 6"), 130.7 (C-3'), 130.2 (C-1"), 119.8
(C-8'), 119.2 (C-6), 118.5 (C-2), 116.3 (C-3", 5"),
116.2 (C-5), 113.4 (C-6), 110.6 (C-2), 89.7 (C-7),
64.7 (C-9), 56.7 (5-OMe), 56.4 (3-OMe), 54.8 (C-8),
42.5 (C-8"), 35.8 (C-7")o ALt 5 ki —z'™,
WU ELEY) 12 7 B R K.

A 13: ESI-MS m/z: 490 [M—H] . 'H-NMR
(500 MHz, CD;OD) &: 7.21 (1H, s, H-2"), 7.05 (1H, s,
H-6'), 6.95 (2H, d, J = 8.4 Hz, H-3", 5"), 6.92 (1H, d,
J =1.5 Hz, H-2), 6.81 (1H, dd, J = 8.0, 1.5 Hz, H-6),
6.74 (1H, d, J = 8.0 Hz, H-5), 6.67 (2H, d, J = 8.4 Hz,
H-2",6"), 6.66 (1H, d, J = 13.0 Hz, H-8"), 5.84 (1H, d,
J =13.0 Hz, H-7"), 5.56 (1H, d, J = 6.0 Hz, H-7), 3.85
(3H, s, 5'-OMe), 3.84~3.73 (2H, m, H-9), 3.78 (3H,
s, 3-OMe), 3.52 (1H, q, J = 6.4 Hz, H-8), 3.45~3.30
(2H, m, H-8"), 2.66 (2H, t, J = 6.4 Hz, H-7").

BC-NMR (125 MHz, CD;0D) 6: 170.2 (C-9"), 156.9
(C-4"), 150.1 (C-4"), 149.1 (C-3), 147.6 (C-4), 145.1
(C-5"), 138.3 (C-7'), 134.4 (C-1), 131.2 (C-1"), 130.7
(C-2", 6"), 130.4 (C-3"), 129.9 (C-1"), 122.3 (C-8),
120.1 (C-6), 119.7 (C-2'), 1163 (C-3", 5"), 116.2
(C-5), 115.4 (C-6'), 110.5 (C-2), 89.5 (C-7), 64.9
(C-9), 56.7 (5'-OMe), 56.4 (3-OMe), 55.1 (C-8), 42.4
(C-8"),35.6 (C-7") LA E¥UIRE 5 ek —s™,
W e A 13 NIRRT B kL K.
4 EYITEMENER

T EAELEY T M8, FTE SR
Griess JEU RIS LPS % 519 BV=2 /MBS T 41 g
HNO B, R MTT P 54k &
st/ BT A0 M S R I . S5 R EOR, 7 ML
AV ICs N 1.46~52.15 pmol/L (£ 2), R
BA R E s, JF A& 9 Al 10
(3E P T B MR K TR R R (MINOD . FTH &
WIAE LR AT AN A FH (3 Y0 1R A 38 A R i /N e S
HARAFIE

&2 FHMAHEDINE LPS FSH BV-2 NER4EM S NO BRI 1Cs, &
Table 2 ICs, values of tested compounds on LPS-induced NO production in BV-2 cells

tEY) ICso/(umol-L ™) tEY) ICso/(umol-L ™" &Y ICso/(umol-L ™)
1 >100 5 33.38+2.70 1 8.02+1.60
2 >100 6 >100 12 50.50+3.20
3 52.15+1.50 9 1.46+0.70 13 35.98+2.40
4 >100 10 4.72+1.20 MINO 5.41%+1.10
5 g WEAE [9]. RERFPWIBE 5L 5TF K, 2008, 20(2): 278-282.

AHT TN AT - 2R S RE K S IR B IR
LEEABGRAL P 2 % T 6 MARBER K& 7 MED
BRI &Y, WIS 2 SFEY, JEEE T el
XM, RKILT 7T MEEERSN R BRI
M2 JRETEYE . RS FUR GRS AL S Y
TERPLE], SRS AH RGE N BERE, fEANZ
B EA R EF T ST T — D
T8 1 PR ARG PR GRS, D9 M
P N A LI A S AR 2 SR8 (A
MZIBITEIR) RRES%.
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