¢ %% Chinese Traditional and Herbal Drugs 25 513 28 20 #] 2020 £ 10 A * 5105 »

.« HEBS -
FERRETH 2 MHNSHERERULEY

% Y L2, ZEW? BT Al RERY
1 R EARAABEE TR, LR F 8 266101
2. FEERR AR AR 22 B 20T FU . JERT 100050
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FEARMZEIE TR AR HEET 10 MEEY, 505 5% N (2E,8R)-% f-4,6- —R-1,8- 7 -1-O-B-D- Wk IR - hf 5-
(1—6)-B-D-ML R A FETF (1), (8S)-Zki-4,6- ~kk-1,8- —F%-8-O-p-D-ML W &I WETF (2). (2E,8R)-24475-4,6- —H-1,8- -
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Two new polyacetylene glycosides from rhizomes of Atractylodes lancea
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2. Institute of Materia Medica, Peking Union Medical College and Chinese Academy of Medical Sciences, Beijing 100050, China

Abstract: Objective To investigate the chemical components from the 80% EtOH extract of Atractylodes lancea, as well as the
inhibitory activities of the isolated compounds on LPS-induced NO production of microglia BV2 cells. Methods The
n-BuOH-soluble fraction of the crude extract was successively chromatographed with Diaion HP-20, Sephadex LH-20, and
preparative HPLC Cis-column. At last, the planar and stereochemical structures of these obtained compounds were established on the
basis of extensive spectroscopic data (HRESIMS, NMR, and ECD, etc). Results Ten glycosides were isolated from the
n-BuOH-soluble fraction of the 80% EtOH extract of A. lancea, including (2E,8R)-decene-4,6-diyne-1,8-diol-1-O-B-D-
apiofuranosyl-(1—6)-B-D-glucopyranoside (1), (8S)-decane-4,6-diyne-1,8-diol-8-O-B-D-glucopyranoside (2), (2E,8R)-decene-4,6-
diyne-1,8-diol-8-O-B-D-glucopyranoside (3), (2E,8S)-decene-4,6-diyne-1,8-diol-8-O-B-D-glucopyranoside (4), (2E,8E)-2,8-
decadiene-4,6-diyne-1,10-diol-1-O-B-D-glucopyranoside (5), (7R,8S)-3',9,9'-trihydroxyl-3-methoxyl-1'-propanol-7,8-dihydrobenzo-
funanneoligan-4-O-B-D-glucopyranoside (6), (7'R*,8S",8'S")-lyoniresinol 9'-O-B-D-glucopyranoside (7), (7S,8R)-4,9,9"-trinydroxy-
3’-methoxy-8-0O-4'-neolignan 7-O-B-D-glucopyranoside (8), methyl salicylate 2-O-o-L-xylopyranosyl-(1—6)-B-D-glucopyranoside
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(9), and phenylmethanol 7-O-a-L-rhamnopyranosyl-(1—6)-B-D-glucopyranoside (10). Conclusion Compounds 1 and 2 are named
atractyeneyneglycoside A and atractyeneyneglycoside B, while compounds 6, 8—10 are first isolated from the rhizomes of A. lancea. At
the concentration of 10 umol/L, compound 10 exhibited the strongest inhibitory effects on LPS-induced NO production of microglia

BV2 cells with the value of 31.18%, while compounds 1 and 2 just showed weaker inhibitory effects with values of 22.01% and

14.09%, respectively.

Key words: Atractylodes lancea (Thunb.) DC.; polyacetylene, lignan; atractyeneyneglycoside A; atractyeneyneglycoside B;

microglia BV2 cells; anti-inflammation

AR NFRHE AR Atractylodes DC. Z4F/EH
AAEY), HAH P Rl T (RARL ). |
AR NF A Atractylodes lancea (Thunb.) DC.
KA Atractylodes chinensis (DC.) Koidz. HIF
BAARZE, EAMRIRMEM. PRXESE. HHZ I
DRI TR, G ARBA LS nissn. #
PRYEFSS HORAPERL . LRI $UWEAER. A
IRE F& IUAFE 25 5 THD P 24 B A FH IS, ARG — B
BN THFERKAB A TR, CAHIE
153 — R0 2 AR e S0, ARk
AT Fe kAt b, kSR RSN RS S
AN AT EX PR 80% L BEHE U IE T RE
BT RGO E, OB E] 2 M A
R EY): (2E,8R)-%E Hi-4,6- —HR-1,8- -1
O-B-D- Wk I Fr #i J& -(1—6)-B-D- Mt g % 4 b +F
[(2E,8R)-decene-4,6-diyne-1,8-diol-1-O-B-D-apiofuranosyl-
(1—6)-B-D-glucopyranoside, 1] F1 (8S)-% 4t -4,6-
T e-1,8- [-8-O-B-D-ML M # & i [(8S)-decane-
4,6-diyne-1,8-diol-8- O-B-D-glucopyranoside, 2], LA
J 8 MEHULEY): (2E,8R)-25k¢-4,6- —JR-1,8- -
8-O-B-D- MY I % % 4 ¥ [(2E,8R)-decene-4,6-diyne-
1,8-diol-8-O-B-D-glucopyranoside, 3]. (2E,8S)-%%i-
4,6- —Hk-1,8- . [§-8-O-B-D- Mt IR & HE 15 [(2E,89)-
decene-4,6-diyne-1,8-diol-8-O-B-D-glucopyranoside,
4]. (2E,8E)-2,8-%% —J#i-4,6- . %k-1,10- —[§%-1-O-B-D-
W R % OWE EF [(2E,8E)-2,8-decadiene-4,6-diyne-
1,10-diol-1-O-B-D-glucopyranoside , 5] . (7R,8S)-
3',9,9"- = F4 5k -3- I G Kk -1- TH B2 -7, 8- 2R JF &k
W A Jlig 2 -4-O-B-D- Atk I 4 %) B 5 [(7R,8S)-3",9,9'-
trinydroxyl-3-methoxyl-1'-propanol-7,8-dihydrobenzo-
funanneoligan-4-O-B-D-glucopyranoside, 6] (7'R",
8S",8'S")- g Mt A B4 Jlig By 9'-O-B-D- Atk Mg ] %) R EF
[(7'R*,85",8'S")-lyoniresinol ~ 9'-O-B-D-glucopyrano-
side, 7]+ (7S,8R)-4,9,9'- = J%%k-3'- 5 J£-8-0-4'-
K fig & 7-O-p-D- Ak W #i %) ¥% H [(7S,8R)-4,9,9-
trihydroxy-3'-methoxy-8-O-4'-neolignan 7-O-p-D-gluco-

pyranoside, 8] /KAAEE IR 2-O-o-L-Fhk Wi A -
(1—6)-p-D- it 1 7 %5 # £ [methyl salicylate 2-O-
a-L-xylopyranosyl-(1—6)-p-D-glucopyranoside, 9]+
IR LI T-O-o0-L-MHE I B 2B 5 -(1—6)-B-D- MLt e 7 4
B [phenylmethanol 7-O-a-L-rhamnopyranosyl-
(1—6)-B-D-glucopyranoside, 10], 45t LA 1. 1k
B LA 2 53 A A NG ARG A TG AR bR
B: (&4 6. 8~10 N EHIRMMNFEARF 73 E153;
KHEZHE (LPS) 55/ MK BT BV2 4 AL pF
W T EIPLR G, MHRHAFEE T3 BRI
R KD T LRI 7T
1 UEEHH

i€ 55 AVANCE 1l 500 BURZREIEIRIY (Bt
Bruker A7]); 2548 6520 series Q-TOF LC/MS 74
BT IEREAL; 44 1260series =R R4
(f# [ Agilent 22 %]); Nicolet 5700 {i HLH-ZF 4T 4h
S (SEE Thermo Aw]D; HMiEL 3-815 BUH —
i, P-2000 ALBEoA . V-650 AU AR (H
A% JASCO A7) ); EYELA FDU-1100 #4414 4541
(HA EYELA A7), HP-20 BKFLME (HA
Mitsubishi A #]); Sephadex LH-20 ZU¥tfks (Fi i
Pharmacia A )); Rp-Cis B AHEER: (HA YMC
AT HyiEE LC-20AT AU & s RolAH (i (H
Z Shimadzu A #]); YMC-Pack ODS-A il % %4 7 %4
WA EFE (250 mmX20 mm, 5pm); Apollo Cis
I3 B R v R A (250 mm X 4.6 mm, 5 pum;
Grace Davison),

FHEARMZET 2014 4 6 A HBIALA T X,
22 v [ = B B A W R B 2 B 25 0B 7 B )
M # % % & A Atractylodes lancea (Thunb.) DC.. %
HEYIFA (ID-s-2596) IAFTHCT b [ B R Fe b
MR B 25 Y SRR A =
2 ROSESE

K 100 kg THRISF G AR B, 80% LIFIR
12 h, SRJ57E 85 CImE NEIRIRA 3 Ik, &K
UL 2 he & IHIEMIRBGH AR R IR AR 513 25.6 kg
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1 &4 1~10 HLEH
Fig. 1 Structures of compounds 1—10

BE . H 50 L Z&MACKIRE R0 080 R A
Mk, THIR QRS AIIE T E A IE T BEAC UK & 08E
Wdi . WIETIRET 1.2 kg 2580, F 1.5 L &M
I FE AR IE T BEREEY), IR IE 4 HP-20 KL
PEAERE (120 cmX 15 cm) BEATRAEEVEML, Heli s
W ZEIBK L 15%. 30%. 50%. 95%Z.F%. %%
BRI RBENE 40 L, & FF0 43 Ja JaU TS 7, 73
IKFAL 824.0 gv 15% L FEWVE LT 88.6 g 30% [
TEFHBAZ 106.4 g 50% LEEVHAL 53.3 g 95% LI
WHBA7 19.5 9o %4 30% L EEWHRAL (96.4 9, Fi 'S
Fr. C) #47T Rp-18 A e AHEEE A (50 cm X 8 cm, 50
um) I EREEEBEML, B IK K 10%. 20%-

30%. 50% FHEEEM, BFMEREEGENLL) 4 L iEhAE .
18 500 mL 24 LRI 73 AR FF it , iR 4 HPLC-DAD
Rl 45 A i, 19 10 ANWERAL (Fr. C1~C10).
Fr. C3(10.0 g)£ LH-20 %45 S A &t i 1 (80 X 6 cm)
BT VEML, Ve ZE K, FEA3 3 42 SRR 4
(100 mL/Af, Fr. C3.1~C3.42), Fr. C3.4 H#4 Cus
FOM AR B RE (250 mmX20 mm, 5 pm) 46
1k, HIEE-7K (30 1 70) Pt 53 4E4 9 (7.3 mg).
10 (158.8 mg); Fr. C3.5~C3.6 HBH74: Cus il 45 HWK
FIEERE (250 mmX 20 mm, 5 um) BE{T4lifh, H
fiE-7K (30 : 7TOOVEML, 4L A1 2 F 4 IR AH1(19.0
mg). 3 (79.2 mg); Fr. C3.10~C3.11 i H#%EL
Cus UM VRAH g4, HEE-/K (30 © 70D

Vel e 2L &Y 5 (475 mg). 7 (442 mg); Fr.

C3.12~C3.15 #fif L Cag SAH M 2 WA (i A
afifk, HEE-7K (30 @ 70) Yl 513 216&4) 6 (23.2
mg): Fr. C4 (10.2 ) £ LH-20 #4745 S hist e A (80
cmX 6 cm) FEATEEREBE ML, FANAH NZERK, AT
F| 32 I (100 mLAfE, Fr. C4.1~C4.32). Fr.
C4.10~C4.11 FAL EH 4 Cog UMM 2 WA (i A
alifk, HEE-/K (30 1 70) Yl E1326EY) 4 (21.2
mg); Fr. C4.12~C4.13 #hf; FL 4 Cis ARSI &K
O REREZiL, FEE-K (30 700 Pl S AR E
)8 (21.3 mg); Fr. C4.14~C4.16 #HL % Cis fill %
RO s A b T 2tk FFEE-/K (30 0 700 Pl
REMEP 1 (3.5mg),
3 HMm%KE

&Y 1: BT ERBA, [a]d—55.7 [c 0.29,
HEE-K (LD s TR, miETHRE. &0
HE T HRESIMS m/z 481.168 8 [M+Na]* (FEig#H
Xt orF i 481.168 6) 28 H 415N CaaH30011,
ARRFER 7. ZWEDRLIN TSR A
TEFRHE (3372). JR#E (2129, 2207, 2257 cm™)
FfEE (1363, 1608), HEAFIEMILIMATESE R
HoRbRATAEY), HEA T kS Iy
R K H (-C=C-C=C-CH=CH-) 7, Hit
e (£ D B 14 A2 G5 on 6.01, 6.41,
H I MA (16.0 H) Ay A8 2 HHEEA G
5, HimdE 33058 3.0 7.5 Hz; 1 4HESE K H
HEUET on 4.29; 2 HWHIEA(ES on 1.59 (2H),
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#=1 A 1—4 B H-NMR i (500 MHz, DMSO-ds)
Table1 *H-NMR data for compounds 1—4 (500 MHz, DMSO-ds)
BRAL 1 2 3 4
1a 433 (dd, J=16.0, 4.5 Hz) 3.43(m) 4.06 (brs) 4.05(d, J=2.0 Hz)
1b 4.14 (overlapped)

6.41 (dt, J = 16.0, 4.5 Hz)

6.01, (d, J = 16.0 Hz) 2.38 (t, 3= 7.0 Hz)

4.29 (dd, J =12.5,6.0 Hz) 457 (m)
1.59 (m) 1.69 (m)
10 0.90(t,J=75H2) 0.94 (m)
1 4.14(d, J=7.5Hz) 4.24(d,J=75Hz)
2' 2.97 (overlapped) 2.94 (m)
3 3.12 (m) 3.13(m)
4' 3.00 (overlapped) 3.00 (overlapped)
5 3.25(m) 3.08 (m)
6'a 3.83 (brd, J=11.5Hz) 3.65(m)
6'b 3.41(dd, J=115,7.0Hz) 3.43 (overlapped)
17 4.85(d, J=3.0Hz)
2" 3.75(dd, J = 6.0, 3.0 Hz)
4"a 3.85(d, J=9.5Hz)
4"b 3.58(d, J=9.5Hz)
5" 3.33 (overlapped)

1.62 (dt, J = 13.0, 6.5 Hz)

6.54 (dt, J = 16.0, 4.5 Hz)
5.83(d, J=16.0 Hz)

467 (t, J=6.5Hz)

1.70 (m)

0.95 (t, J = 7.5 Hz)
4.34(d, J=75Hz)

2.95 (m)

3.15(m)

3.00 (m)

3.09 (m)

3.66 (dd, J = 11.5, 5.5 Hz)
3.41(dd, J = 115, 5.5 Hz)

6.51 (dt, J = 16.0, 4.5 Hz)
5.82 (dt, J = 16.0, 2.0 Hz)
457 (t, 3 = 6.0 Hz)
1.70 (m)

0.94 (t, J=7.5Hz)

424 (d,J=75Hz)

2.94 (t, J=85Hz)

3.11 (m)

3.06 (m)

3.08 (m)

3.65 (dd, J = 11.5, 5.5 Hz)
3.45 (dd, J = 11.5, 5.5 Hz)

4.14 (1H), 4.33 (1H); 1 HHEREEIES 04 0.90. &4
HSQC %, BiEdd (38 2) mrEWr 2 /M sl
G5 dc 108.5, 144.6; 4 AN AEARMIBERIE S oc
76.5, 73.6, 67.6, 85.8; 1 NMEARHIEMES oc
62.1; 2 M HEMRIES oc 30.3, 67.3; 1 4> HIFLRk
55 oc 95 LA 1 Mt 2B IE S oc 102.1,
73.3,76.4,70.2, 75.6, 67.6 Al 1 L1tk /74 SE(E 5 oc
109.2, 75.8, 78.8, 73.2, 63.1, HAHX A4 7Y 43 5 by
S8 A (7.5Hz,3.0Hz) HiE N B MRS, TZaxtie
RGE 5 O FAZREEE T E R RAR N D e,

H-H COSY #t (K 1) kI Ho-1/H-2. H-2/H-3
Z I Az H-8/H2-9. H2-9/H3-10 2 )45 B BAH 5%,
i & 45 K 1 17 /£ Ci(H2)OR-Cy(H)=Cs(H)
Cs(H)OH-Co(H2)-Cao(H3) I 7 Bt . HMBC i (& 1)
BRH-15 C-3#%, H-8 5 C-6 /5%, H9 5 C-7
XK, $RIGEY 1N 4,6- —Hlm B 4,

BT R IVE AR A on 414 5 C-1
i 6c 67.3 HHIE, M FrHERE M 24 on 4.85 5 C-6'
i 6c 67.6 FHIC. [RItL, LAY 1 P45 M1 %
K (2E)- %8 45 -4,6- — B -1,8- i -1-O-B-D- W IR 5 K
H-(1—6)-B-D-ML I A W . &4 1 544+ C-8
RIS AR R @ L — il (ECD) 7 VEM

F2 WA 1~4# BC-NMR ¥ (125 MHz, DMSO-ds)

Table 2 8C-NMR data for compounds 1—4 (125 MHz,
DMSO-ds)

BAL 1 2 3 4
1 67.3 59.2 60.8 60.8
2 144.6 30.9 150.0 149.8
3 108.5 151 105.7 105.8
4 76.5 818 715 775
5 73.6 64.3 72.9 73.0
6 67.6 704 70.0 69.2
7 85.8 75.0 81.6 824
8 62.1 69.3 67.5 69.3
9 30.3 21.6 28.2 21,6
10 95 9.0 95 9.0
1 102.1 1015 100.0 1015
2! 733 73.6 733 735
3 76.4 76.7 76.8 76.7
4 702 69.3 70.2 69.9
5 75.6 77.0 772 770
6’ 67.6 61.0 61.2 61.0
1" 109.2

2" 758

3 788

4 732

5" 63.1
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tEd
/N HMBC — 'H-'HCOSY
OH 1o, HO
HO,, WOH % 2oy
A
\,% 0”0 070
HO \_A
1
N

El1 L& 1F12# HMBC. 1H-1H COSY 4ty k42
HXES

Fig. 1 Key HMBC and 'H-'H COSY correlations of
compounds 1 and 2

. &Y 1 4E 200~400 nm 5 (2E,8R)-Zki-4,6-
TB-1,8- % -8-O-B-D-HH R R A B (3) FY) Cotton
RBFEAR—F (] 2), T 51EY) (2E,8S)-%k¢-4,6-
TBR-1,8- - E-8-O-B-D- Mt e A T (4) AR O,
P C-8 i R &Y, Bk, e 1A~
(2E,8R)- 2% J5-4,6- — H-1,8- - [-1-O-B-D- Wk s 7+ bk
H-(1-6)-p-D-HELEHIEHE T . 2R, &1 N
W&, TR A,

5.0 7
——Exp. CD spectrum of (8R)-1
—emeee Exp. ECD spectrum of (8R)-3
- - - -Exp.. ECD spectrum of (8R)-4
2.5 4

5.0 + . T : ‘
200 250 300 350 400

Alnm

2 k&Y 1. 3F0 4 BYSLIE ECD Bt

Fig. 2 Experimetnal ECD spectra of compounds 1, 3 and 4

ARSLBE S BARE] TG 2 ORI &Y 4
RS ZIREV BT ERHR AR, 5iETK,
AT HIEE . LIRS LH-20 BERA
Cig S TS HEXZIR S HEAT IR 7, (HIARESE
Oy E . DRI, ARSCES B AT TR AT .
7 HETUEE HRESIMS SRz A i h B 5 1 2 ML
AW, miz 5514 373.150 2 [M+HCOO]~ (FEitHH

XF 4y 373.149 9) A1 371.134 7 [M+HCOO]
CERAB M 20 75 & 371.134 2), #4722 3l 9
CisH2407 (2) F1 CiH207 (4). H 1 BC-NMR i
ERoR, PERARTSEL48 10 1. MiZFES I H
15 BC-NMR B HIR 2 A6 &4 4 FIA SEdE, B
BE TEY 2 1 H K BC-NMR $iiE (% 1. 2),

EAEDY) 2 IEIE B 1 AREREES, K
i dE 3) {EH N 7.5 Hz; 1 HERXKFREAET on
457; 4 HIWHIEAES on 1.62,1.69,2.38,3.43; 1
HHILA(ES on 9.0 456 HSQC i, Acih o T4k
Wik 4 A RASARET RS 5 oc 81.8, 64.3, 70.4,
75.0; 1 /MEAXFIEIRIE S oc 69.3; 4 AT FH Lk
&5 0c 15.1, 27.6, 30.9, 59.2; 1 MHILRIE S 5¢ 9.0
PAR 1 AHNLmgw & B S5 oc 1015, 73.6, 77.0,
69.3, 76.7, 61.0, HAHXI#47 thoi B UK SI H (7.5
Hz) Htfe i B M8, et Rt S5ardie &
YIRS XS B FE RN D WA, *H-IHCOSY i
(E DEIR Ho-1/H-2 . Ho-2/H2-3 Z 8] L 2 H-8/Hp-9.
H2-9/H3-10 2[RI A77E B ARG, i 8 45 04 A7 A
C1(H2)OH-C2(H2)-C3(H2)F1 Ca(H)OR-Co(Ha2)-Cio(Hs3)
A B, HMBC i (1) IR H-2 5 C-4 M55,
H-3 5 C-5 #13%, H-8 5 C-6 M15%, H-9 5 C-7 #1%,
PNEEY) 2 8 4,6- R RIE SRR,
T HMBC i & Bl H-1'5 C-8 ik, ik, th&w 2
()~ T 45 1 % 8 9 % b -4,6- — H-1,8- — IF -8-
O-B-D-MImHi A HEE . (L&Y 2 45497 C-8 {7
PRy A AL A A RS B T AR E . A LT
(2E,8R)- % 5t -4,6- — bh-1,8- — [8-8-O-B-D- it I 4] %
WELF (3) [ C-8 fifL2:hifE oc 675, &2 1)
C-8 itk 2~ F% oc 69.3 5 (2E,8S)-% 4ii-4,6- —Jk-1,8-
TWg- 8-O-B-D-MtmH E M (4) 1 C-8 HILFAL
% 6c 69.3 e —EE, FHit, LAY 2 ML %EE
N (8S)-24 J5E-4,6- —Jk-1,8- % -8-O-B-D- it IR 7] 4
W, 2R, AW 2 A EY, W AEAR
R B

&) 3: KRETEERH K ECD (MeOH) Amax
(Ag) 200 (-5.67), 250 (-0.61), 267 (—0.63), 286
(-0.47) nm; HRESIMS m/z 371.134 3 [M+COOH]"
(TH5{H 371.134 2, Ci17H2309). *H-NMR (500 MHz,
DMSO-ds) d: 4.06 (2H, brs, H-1), 6.54 (1H, dt, J =
4.5, 16.0 Hz, H-2), 5.83 (1H, d, J = 16.0 Hz, H-3),
4.67 (1H, t, J = 6.5 Hz, H-8), 1.70 (2H, m, H-9), 0.95
(3H, t, J = 7.5 Hz, H-10), 4.34 (1H, d, J = 7.5 Hz,
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H-17), 2.95 (1H, m, H-2"), 3.15 (1H, m, H-3"), 3.00
(1H, m, H-4"), 3.09 (1H, m, H-4"), 3.66 (1H, dd, J =
5.5, 11.5 Hz, H-6'a), 3.41 (1H, dd, J = 5.5, 11.5 Hz,
H-6'b); 3C-NMR (125 MHz, DMSO-ds) J: 60.8 (C-1),
150.0 (C-2), 105.7 (C-3), 77.5 (C-4), 72.9 (C-5), 70.0
(C-6), 81.6 (C-7), 67.5 (C-8), 28.2 (C-9), 9.5 (C-10),
100.0 (C-1"), 73.3 (C-2"), 76.8 (C-3"), 70.2 (C-4'), 77.2
(C-5"), 61.2 (C-6"); LA b3l 5 STk — 3500, ik
BEEY 3 A (2E8R)-%Eki-4,6- —Hk-1,8- -
8-O-B-D- It i ] &7 B 17

WEY 4. BaaEimAR, ECD (MeOH)
Amax (A€) 213 (+2.52), 268 (+0.67) nm; HRESIMS m/z
371.135 4 [M -+ COOH]" (it % {4 371.134 2,
Ci17H2309). H-NMR (500 MHz, DMSO-ds) : 4.05
(2H, d, J = 2.0 Hz, H-1), 6.51 (1H, dt, J = 4.5, 16.0
Hz, H-2), 5.82 (1H, dt, J = 2.0, 16.0 Hz, H-3), 457
(1H, t, J = 6.0 Hz, H-8), 1.70 (2H, m, H-9), 0.94 (3H,
t, J = 7.5 Hz, H-10), 4.24 (1H, d, J = 7.5 Hz, H-1"),
2.94 (1H, t, J = 8.5 Hz, H-2'), 3.11 (1H, m, H-3"), 3.06
(1H, m, H-4", 3.08 (1H, m, H-4"), 3.65 (1H, dd, J =
5.5, 11.5 Hz, H-6a), 3.45 (1H, dd, J = 5.5, 11.5 Hz,
H-6'b); 3C-NMR (125 MHz, DMSO-ds) J: 60.8 (C-1),
149.8 (C-2), 105.8 (C-3), 77.5 (C-4), 73.0 (C-5), 69.2
(C-6), 82.4 (C-7), 69.3 (C-8), 27.6 (C-9), 9.0 (C-10),
101.5 (C-1"), 73.5 (C-2'), 76.7 (C-3"), 69.9 (C-4'), 77.0
(C-5"), 61.0 (C-6"); LA FH¥m 5 SOk — 2001, iy
KB 4 N (2E,8S)-28 J5t-4,6- HR-1,8- -
8-O-B-D- Mt i ] &7 B 1

&Y 5: PR TEE RN R ESI-MS m/z: 347.2
[M+Na]* (i 54 347.1, C1sH2007Na) . *H-NMR (500
MHz, DMSO-ds) o: 4.35 (1H, dd, J = 4.5, 16.0 Hz,
H-1a), 4.17 (1H, dd, J = 5.0, 16.0 Hz, H-1b), 6.43
(1H, dt, J = 5.0, 16.0 Hz, H-2), 6.06 (1H, d, J = 16.0
Hz, H-3), 5.87 (1H, d, J = 15.5 Hz, H-8), 6.50 (1H, dt,
J=45,15.5 Hz, H-9), 4.06 (2H, d, J = 4.5 Hz, H-10),
414 (1H, d, J = 7.5 Hz, H-1"), 2.97 (1H, m, H-2'),
3.12 (1H, m, H-3"), 3.04 (1H, m, H-4'), 3.07 (1H, m,
H-5"), 3.65 (1H, dd, J = 6.0, 11.5 Hz, H-6'a), 3.42 (1H,
m, H-6'b); 3C-NMR (125 MHz, DMSO-ds) o: 67.4
(C-1), 144.7 (C-2), 108.5 (C-3), 80.0 (C-4), 74.0
(C-5), 73.4 (C-6), 80.7 (C-7), 106.1 (C-8), 149.5
(C-9), 60.8 (C-10), 102.4 (C-1'), 73.5 (C-2'), 76.6
(C-3"), 70.0 (C-4"), 77.0 (C-5"), 61.0 (C-6"); VL %4

5ol — 3, e G 5 N (2E,8E)-2,8-
%& Jfi-4,6- —k-1,10- [ -1-O-B-D-MHk ie A1 47 B £ o

& 6: HEJEERHAR: ECD (MeOH) Amax
(Ag) 242 (+2.77) nm; ESI-MS (m/z): 507.9 [M—H]"
(514 507.2, CzsH3101). H-NMR (500 MHz,
DMSO-ds) d: 6.93 (1H, d, J = 2.0 Hz, H-2), 3.74 (1H,
s, 3-OCHj3), 6.76 (4H, overlapped, H-5, 6, 2', 6"), 5.41
(1H, d, J = 6.5 Hz, H-7), 3.40 (1H, overlapped, H-8),
3.68 (1H, dd, J = 5.5, 11.0 Hz, H-9a), 3.46 (1H, m,
H-9b), 2.50 (2H, m, H-7"), 1.67 (2H, m, H-8'), 3.61
(2H, m, H-9"), 5.04 (1H, d, J = 7.5 Hz, H-1"), 3.13~
3.26 (4H, overlapped, H-2"~5"), 3.61 (1H, overlapped,
H-6"a), 3.40 (1H, overlapped, H-6"b); 3C-NMR (125
MHz, DMSO-dg) d: 134.8 (C-1), 110.4 (C-2), 146.3
(C-3), 55.6 (3-OCHys), 147.5 (C-4), 115.3 (C-5), 117.6
(C-6), 86.9 (C-7), 53.3 (C-8), 63.0 (C-9), 129.6 (C-1"),
115.7 (C-2'), 140.6 (C-3"), 145.7 (C-4"), 132.5 (C-5"),
118.6 (C-6'), 34.6 (C-7"), 31.5 (C-8'), 60.2 (C-9"), 99.8
(C-1"), 73.3 (C-2"), 77.0 (C-3"), 69.5 (C-4"), 76.8
(C-5"), 60.5 (C-6"); LA LA 5 SCikfiE — 551229,
S ENAY 6 N (TR,89)-3',9,9- = HE-3-H 4
Fe-1-TA i Hk-7 8- 2R I AWk K I 25 -4-O-B-D-filk
Ve 1 e A Y

WEY 7. AICE K K ESI-MS m/z: 605.3
[M+Na]* (it%1{4 605.2, CasH3sO13Na). *H-NMR
(500 MHz, DMSO-dg) J: 3.76 (3H, s, 3-OCHs), 3.27
(3H, s, 5-OCHj3), 6.54 (1H, s, H-6), 2.63 (1H, dd, J =
4.5, 15.0 Hz, H-7a), 2.50 (1H, overlapped, H-7b), 1.49
(1H, m, H-8), 3.50 (1H, m, H-9a), 3.25 (1H, dd, J =
3.5, 10.5 Hz, H-9b), 6.34 (2H, s, H-2', 6'), 3.63 (6H, s,
3',5'-OCHs), 4.29 (1H, d, J = 5.5 Hz, H-7"), 1.96 (1H,
m, H-8"), 3.66 (1H, m, H-9'a), 3.32 (1H, m, H-9'b),
4.16 (1H, d, J = 7.5 Hz, H-1"), 3.00 (1H, m, H-2"),
3.15 (1H, m, H-3"), 3.03 (1H, m, H-4"), 3.08 (1H, m,
H-5"), 3.68 (1H, dd, J = 5.5, 11.5 Hz, H-6"a), 3.41
(1H, dd, J = 5.5, 11.5 Hz, H-6"b); BC-NMR (125
MHz, DMSO-dg) J: 128.5 (C-1), 124.9 (C-2), 146.9
(C-3), 58.9 (3-OCHs), 137.3 (C-4), 146.5 (C-5), 55.7
(5-OCHs), 106.7 (C-6), 32.5 (C-7), 39.1 (C-8), 63.9
(C-9), 137.5 (C-1"), 105.9 (C-2', 6'), 147.5 (C-3, 5"),
133.3 (C-4'), 40.7 (C-7"), 44.4 (C-8'), 69.6 (C-9"), 56.1
(3", 5'-OCHg), 103.5 (C-1"), 73.6 (C-2"), 77.0 (C-3"),
70.1 (C-4"), 77.0 (C-5"), 61.1 (C-6"); LA E¥di 53¢
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BRI IE — Y, MR EY T N (TR',857,8'S)-
B AR Y 9'-O-B-D-NHL it 7 A HE o

&Y 8: HETERKIAR; ECD (MeOH) Amax
(Ag) 241 (—2.03), 280 (+0.80) nm; ESI-MS m/z: 538.6
[M—H]" (IF5{H 539.2, Ca6Has012)- *H-NMR (500
MHz, DMSO-dg) §: 7.10 (1H, d, J = 1.5 Hz, H-2),
3.73 (3H, s, 3-OCHy), 6.68 (1H, d, J = 8.0 Hz, H-5),
6.81 (1H, dd, J = 1.5, 8.0 Hz, H-6), 4.98 (1H, d, J =
4.0 Hz, H-7), 4.33 (1H, t, J = 4.0 Hz, H-8), 3.67 (1H,
overlapped, H-9a), 3.05 (1H, overlapped, H-9b), 6.77
(1H, J = 2.0 Hz, H-2"), 3.72 (6H, s, 3’-OCHj3), 6.94
(1H, d, J = 8.0 Hz, H-5"), 6.64 (1H, dd, J = 2.0, 8.0
Hz, H-6"), 2.51 (2H, overlapped, H-7"), 1.68 (2H, m,
H-8"), 3.40 (2H, m, H-9"), 4.02 (1H, d, J = 7.5 Hz,
H-1), 3.00 (1H, m, H-2"), 3.17 (1H, m, H-3"), 3.06
(IH, m, H-4"), 3.07 (1H, m, H-5"), 3.67 (1H,
overlapped, H-6"a), 3.45 (1H, m, H-6"b); 3C-NMR
(125 MHz, DMSO-ds) 0: 128.8 (C-1), 111.6 (C-2),
147.1 (C-3), 55.6 (3-OCHs), 145.6 (C-4), 114.7 (C-5),
119.8 (C-6), 76.7 (C-7), 83.0 (C-8), 60.2 (C-9), 135.2
(C-1), 112.8 (C-2"), 149.4 (C-3"), 55.4 (3’-OCHjs),
145.6 (C-4"), 115.9 (C-5"), 120.2 (C-6'), 31.3 (C-7),
34.5 (C-8), 60.2 (C-9"), 100.9 (C-1"), 73.5 (C-2"),
76.8 (C-3"), 70.3 (C-4"), 76.1 (C-5"), 61.3 (C-6"); LA
B S SRR — B, i e 8
(7S,8R)-4,9,9"- = ¥5 5 -3"- 1 45 5 -8-0-4"- Hi K fE &=
7-O-B-D-AH e %8 2 B 17

a9 HEBTEE RN AR ESI-MS m/z: 469.2
[M+Na]* G514 469.1, CigHz6012Na). H-NMR
(500 MHz, DMSO-ds) ¢0: 7.34 (1H, d, J = 8.0 Hz,
H-3), 7.53 (1H, t, J = 8.0 Hz, H-4), 7.08 (1H,t,J=8.0
Hz, H-5), 7.62 (1H, dd, J = 2.0, 8.0 Hz, H-6), 3.80
(3H, s, 7-OCHz3), 4.86 (1H, d, J = 7.5 Hz, H-1"),
3.21~3.31 (3H, overlapped, H-2"~4"), 3.56 (1H,
overlapped, H-5"), 3.96 (1H, brd, J = 10.5 Hz, H-6'a),
3.56 (1H, overlapped, H-6v), 4.18 (1H, d, J = 7.5 Hz,
H-1"), 2.96 (1H, overlapped, H-2"), 3.17 (1H, m,
H-3"), 3.05 (1H, m, H-4"), 3.66 (1H, dd, J = 5.5, 11.5
Hz, H-5"a), 2.93 (1H, brd, J = 11.5 Hz, H-5"b);
13C-NMR (125 MHz, DMSO-dg) J: 116.6 (C-1), 156.1
(C-2), 121.0 (C-3), 133.7 (C-4), 121.6 (C-5), 130.3
(C-6), 166.5 (C-7), 52.0 (7-OCHgs), 100.8 (C-1"), 73.4
(C-27), 76.5 (C-3"), 69.6 (C-4"), 76.1 (C-5'), 68.2

(C-6), 104.0 (C-1"), 73.4 (C-2"), 76.4 (C-3"), 69.6
(C-4"), 65.7 (C-5"); VA 33 5 il — 35,
WS B A 9 /K IR F S 2-O-o- LML IR AR 55-
(1—6)-B-D-Hk e ] %7 B £ o

A 10: BT E UK K ; ESI-MS m/z: 439.2
[M+Na]* G514 439.2, CigHzs010Na). H-NMR
(500 MHz, DMSO-ds) 0: 7.40 (2H, brd, J = 8.0 Hz,
H-2, 6), 7.34 (2H, t, J = 8.0 Hz, H-3, 5), 7.28 (1H, t,
J =8.0 Hz, H-4), 4.76 (1H, d, J = 12.0 Hz, H-7a), 4.55
(1H, d, J = 12.0 Hz, H-7b), 4.20 (1H, d, J = 7.5 Hz,
H-1"), 3.01 (1H, overlapped, H-2"), 3.12 (1H, m, H-3"),
3.03 (1H, m, H-4'), 3.26 (1H, m, H-5"), 3.84 (1H, d,
J = 11.5 Hz, H-6"), 3.49 (1H, overlapped, H-6'b),
4.63 (1H, d, J = 1.0 Hz, H-1"), 3.65 (1H, m, H-2"),
3.44 (1H, overlapped, H-3"), 3.19 (1H, m, H-4""), 3.46
(1H, overlapped, H-5"), 1.13 (3H, d, J = 6.0 Hz,
H-6"); 1BC-NMR (125 MHz, DMSO-ds) 4: 137.8
(C-1), 128.2 (C-2, 6), 127.9 (C-3, 5), 127.5 (C-4), 69.6
(C-7), 101.0 (C-1"), 73.4 (C-2'), 76.6 (C-3"), 70.7
(C-4"), 75.6 (C-5"), 67.1 (C-6), 102.0 (C-1"), 70.3
(C-2"), 70.6 (C-3"), 72.0 (C-4"), 68.4 (C-5"), 18.0
(C-6"); LA BEHE 5 scikdiE — 88, s
) 10 N ZEE 7-0-0-L-MH IR R 2505 -(1—6)-p-D-
YL et ] 26 AR
4 EMIFIELD
4.1 X BV2 {RpaRYEM

KHEH 10%FME1ME. 100 U/mL H& R Al
100 mg/L ) DMEM-F12 ¥:3:3E, ¥ BV2 4ififE
37 C. 5% CO MANE =TI TR, e
I F T HE IR0, THAS 7890 TRFT B4
B UG R 2 X 104 AN mL, R T 96 FLEE 97
BRH, BEFL 100 pL. ¥ 96 FLEGFRIRE T 37 C. 5%
CO IR R FRAR T R F% 24 h 5, IMAFRIIML &
) (EZREE A 10 pmol/L), [R5 7% B 4.,
TR 3 PATIL. fEH 48h 5, FFEIEFRM,
FLIIA MTT (0.5 mg/mL) ¥ 100 pL, k228555 4 h,
F5 MTT W, LI DMSO 150 uL, JRBFI#R
PR, TEEFAX 570 nm KA EROLEE (A
1B, THEAMAEE 2 45 R 2R, 10 umol/L IRFE T,
FACE AR A NAFIE I KT 90%, ARt
TR HEAT J5 22 i B A MR
42 {RIMRZETEM

PR ER Sz B, EEFRI BB IR BV2 4
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JL, INNA RIS B A DU i R BH P X R 24 22 3
I h /A LPS, fi 25T E# Y 300 ng/mL, 4k
GiigR 24 h 5, BB SRI LTS 10 pL, MG
AR Griess 71 (LAZETE/KELH] 0.1%2% 2 —J%, LA
5% BT ] 1960 2 i AR R, P& ZE I A AT A 1
1 25K RUR S, BN Griess i), S IR# & 20 min,
AUAKAE, THEEAMY 540 nm 4b5E A {E, [FE
DARHBREN bR AE S, W5E A B IFTHE RIS & IE
SR EE (NO2) [k (c=AX373.28—7.849 2)
R NO & & . dhimia i o ot B 2.,

HHHIZE=1—(C tramr—C 2:e:)/(C mm—C 1)

£ 10 pmol/L FIRFE T, 4b&%) 1. 2 71 4 (IR
EY ORELLL 11 1) XN AL NO fr4)
#2350 5A 22.01%. 14.09%, FKILHEFHIIPT A IE
P A0E W 10 08 /)N 57 240 . 7336 NO [ 28 fe e
N 31.18% (% 3).
#3 A 1~10 7 10 pmol/L 3RE T xt/\BR B BB K
NO HHIHIZ
Table 3 Inhibitory rates of compounds 1—10 on NO
productions of LPS-induced BV2 cells

A %1%
1 22.01
2f4 JRENRZL 1D 14.09
3 11.27
4 13.57
5 0.00
6 0.00
7 4.72
8 5.90
9 0.00
10 31.18
5 g

A SEI6 N 55 1 ARARZE K 80% £ BESE U1k 2
BT AT A AN E, MRS E 2 AN C10
AU AT LU 8 DAL &Y (3~10).

TEXFERBAT R TR SRR, AR
B B B AR TAL G 3 A 418, S e o
ML, K 3 F0 4 AT R K AR, FEIRRE T m)
Ui, FEAE RV R R 5 Ok 3R B SR AT X
(8R F18S #4244, H A mosher iA3HT T #fiE )R,
Wi T 31 4 FooRIIARM AL FRECAR R E I AT AR
A GC 73 M (M) F Bt e 1 SLARK Y FEARB i,
NArEE TieEY 1M 2, BB NMR #iE T
THEWCFES, (HET 1R ERD, i,

SR TR IR T 2 A S AT T R 5
FERTIASEEG T, KRB 3 A 4 GRS 524 kR
EHBLAEWR, & E 200~400 nm I
Cotton Z8. (JEIH @ 1Ef R R AMR WK 200~225
nm XKD, #HAER 3 14 7E 200~225 nm X3
ff) cotton R 1E. 5 C-8 Ay BRI B IAHE, TS5
PRI 2 A . BRI, AHIF T ad it bl A s
[ — 3% 7 e A L Lk . TR
BRI 7Y, AR BT 3 A5 AR 43 B
15 338 5 A R IR 7 - (1 6)- P R ) 2 38 (10 7 2%
AW, FEXR A R EWIRAT T K ART A
b, &8 B 0 IR A B SR R S 1 O D-AIE), AR S
I rR LAY LR 1BC-NMR 085 5 i 9155 7¢ 4
—3, MMNEFIRGEEE, WA 1 iR Y
N B-D-IK I R -(1—6)-B-D - e 4 25 0 -

Heatkay 4 Mtk, tka¥ 21 Cc-25C-3
NS Ay B R, ARG 25K A LH-20
BRIBEFN Cog M ERERT 2 MEAWIHEAT IR, H
BIARIB RN FE A BRI . ZIRTFES R, AL
IR PRkl ot AT alif, ikt IR APk AT T v
T JE SN SRR A I R ) R RO
FEX AT BRI A0 85 . TR AT o
BB A 3 A 4, TERZEER LR AE T,
ARSI MAZIR A FES Y H 5 BC-NMR &Rk 2
LAY 4 B SEHE, BIEEI THEY 2 1) TH-
I BC-NMR #df »
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