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1-O-(4-F2 B L HE 4 H)-6-0- R A HEBE-B-D-F B B HF (14). militarine (15). bletistroside D (16). KFKZE (17). 1-[4-0-(p-
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Abstract: Objective To study the main chemical constituents of Pleione bulbocodioides and the anti-inflammatory activities.
Methods The main compounds were analyzed by LC-MS; Silica gel column, Sephadex LH-20 gel column chromatography,
preparative thin-layer chromatography and semi-preparative liquid chromatography were used to isolate and purify these compounds.
The structures of the isolated compounds were identified by spectroscopy (MS and NMR) methods; All the isolates were tested for the
anti-inflammatory activities using the lipopolysaccharide (LPS)-activated of RAW264.7 cells. Results A total of 20 compounds were
isolated and identified as p-hydroxybenzyl ethyl ether (1), p-hydroxybenzaldehyde (2), 4-(methoxymethyl)benzene-1,2-diol (3), 3,4-
dihydroxybenzaldehyde (4), p-hydroxylbenzyl alcohol (5), (E)-ferulic acid (6), batatasin III (7), 3,3"-dihydroxy-5-methoxy-2,6-bis(p-
hydroxybenzyl)bibenzyl (8), 3'5-dihydroxy-3-methoxy-2-(p-hydroxybenzyl)bibenzyl (9), 3,3'-dihydroxy-5-methoxy-2-(p-
hydroxybenzyl)bibenzyl (10), bletistrin D (11), 4-allyl-2,6-dimethoxyphenyl glucoside (12), 1-O-(4-hydroxymethylphenoxy)-2-O-
trans-cinnamoyl-f-D-glucoside (13), 1-O-(4-hydroxymethylphenoxy)-6-O-trans-cinnamoyl-p-D-glucoside (14), militarine (15),
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bletistroside D (16), gastrodin (17), 1-[4"-O-(B-D-glucopyranosyloxy) benzyl)-2-O-(B-D-glucopyranosyloxy)-4-{4"-O-[(3""-O-(E)-
feruloyl)-p-D-glucopyranosyloxy] benzyl}-(2R)-2-isobutylsuccinate (18), bletistroside C (19) and dactylorhin A (20). Compounds 7,
8, 15, 16, 18—20 are screened for anti-inflammatory activity. Compounds 7, 15 and 20 showed 42.5 %, 23.1 % and 23.6 % inhibition

of NO at 50 umol/L. Conclusion Compound 18 is identified as a novel compound and named bletistroside M; Compounds 8, 11—

14, 16 and 19 are obtained from this plant for the first time; LC-MS showed that the main chemical constituents were batatasin III (7),

militarine (15) and dactylorhin A (20). In addition, compound 7 showed the best anti-inflammatory effects.

Key words: Pleione bulbocodioides (Franch.) Rolfe; anti-inflammatory activity; glucosyloxybenzyl 2-isobutylmalates; batatasin III;

bletistroside M

P77 == Pleione bulbocodioides (Franch.) Rolfe 5
=%} (Orchidaceae) M35~ J& Pleione D. Don 184
(R EZG ) W5 22 . R MRS FLRS 22 BT AR
Btk 24 Dy rh 24 1L 280 TR RV, A% 48 T i
B IR, L L RIR et IR A,
MR = FIEYAG I RIS 8 R, FE
RN A PR IR RS IR B R U S Britbz
HNEA DB IR AR R R . B
RATFRFW R, SEs = AR = B A Bt
e, Priadl. B, R DU AR Ry ST
PEBL b Ah, Dl #& s 3 1) Hh 24 07 77 32 2N H T
WP R GE . MR RGE . THA RGN A R 5
PRIRHNAYT . (PEZGH) 2020 SRR A IR T 5 HEY)
s Pl A PRIRAN B B B S, B L 2
Tk 240 () JOR B S I A v AR U AL A A 1) R
o N T g1l TE FORF 2GR iR A R IR AR
R, ASLHRA LC-MS X Alss 2 B 25 95% 2,
R SR I EAT E o 3 b, IR R AT 40
HE, LA E] 20 MEEW, 73l e R R
RIEELEE (p-hydroxybenzyl ethyl ether, 1), X Fad&
KHE (p-hydroxybenzaldehyde, 2). 4-(F4&HEH
F)7K 1,2- ¢ [4-(methoxymethyl)benzene-1,2-diol,
3]s 3.4- " FRILIEHEE (3,4-dihydroxybenzaldehyde,
4). XEIIKLEE (p-hydroxylbenzyl alcohol, 5)+
AFIERIR [(E)-ferulic acid, 6] 11124 % 11 batatasin
I, 70+ 3,3~ FR2E-5-H A 3E-2,6- (R R 2L 28 Bk
“F [3,3-dihydroxy-5-methoxy-2,6-bis(p-hydroxybenzyl)
bibenzyl, 8] 3'5-FR3E-3-H I 2-(X IR LTI
X 7% [3",5-dihydroxy-3-methoxy-2-(p-hydroxybenzyl)
bibenzyl, 9] 3,3-FRlE-5-H A IE-2-(X IR LTI
X 7% [3,3-dihydroxy-5-methoxy-2-(p-hydroxybenzyl)
bibenzyl, 10]. bletistrin D (11). 4-J# K FE-2,6- - F
SR R L H & BEF (4-allyl-2,6-dimethoxyphenyl
glucoside, 12). 1-O0-(4-FH AR A F)-2-0- ) XA
FERE-B-D- & FETF [1-O-(4-hydroxymethylphenoxy)-

2-O-trans-cinnamoyl-B-D-glucoside, 13]. 1-O-(4-#2
HY 35 2 48 0k )-6-0- S 3 1A I -B-D- 3] 46 B [1-0-
(4-hydroxymethylphenoxy)-6-O-trans-cinnamoyl-f-
D-glucoside, 14]. militarine(15) . bletistroside D(16) .
KR 2 (gastrodin, 17)+ 1-[4"-O-B-D-ntk 1 3 2 B 55 )
N 2 1-2-O-(B-D- L i 7] % B 25 )-4-{4"-0-[(3""-O- %
FUBAT BRI )-B-D- ML i 78] 6] 3 L 1R 3 3 -2R)-2-52 T
I8 I R fie ( 1-[4-O0-(B-D-gluco- pyranosyloxy)
benzyl)-2-0O-(B-D-glucopyranosyloxy)-4-{4"-O-[(3""-
O-(E)-feruloyl)-B-D-glucopyranosyloxy] benzyl}-(2R)-
2-isobutylsuccinate, 18). bletistroside C (19) Fl
dactylorhin A (20). HH{LAEY) 18 #FEY), Hr
ZONE MIEANSH M (bletistroside M); HAL A W)
8. 11~14.16 A1 19 £J2 H XMW 7y B3 2.
RIS 7+ 8+ 15, 16, 18~20 AT T LG
PEGRIE, FERSILZ5E 1 (7). militarine (15)
Al dactylorhin A (20) Xt NO FI4= i E A #HI4E A,
HA B RIGETE . LRS5O0 s 22 ik — 2
TERAA S 7835 1L 2% 10 BT E I h iR R e 4t 7 21ie
WA -
1 X5

Avance 11T 500 MHz % #3459 ik (&
Bruker A F]D); B 7% KA (4EE Heidolph A ] ;s
Autopol VI JEA (HEEEIE K AF); Agilent
UPLC/Q-TOf Wik HAX (3R Agilent A H]);
Shimadzu UV2401PC A5 4MAT W73 Jee REA CH A
Shimadzu 2 7]); NICOLET IS10Thermo #1441
TEAC (FEER KR A AE]D; Agilent1100 JRAH (L REY
([ Agilent A #]); Zorbax SB-Cis - fiill % to i 4%
(250 mm X 9.4 mm, 5pum, 3K[E Agilent AF]); fif
IR GFasaC 75 & V.28 25 ek I T A IR A DD
200~300 HFEEIEEER G5 el a8 25 kR T%
FIERAT ); Sephadex LH-20 ¥t/ #E it (GE
Healthcare BioSciences AB AH] ). /N A% BRI AL
RAW264.7 Il H R 402, DMEM B55RHEA1
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G- IMIEME H VivaCell A7 . Griess Reagent. LPS

YRR Z54) 55 NOS 115751 (NS-monomethyl-L-arginine,
monoacetate salt, L-NMMA, L5 0000192702) & E
Sigma A #F . STAHE. L. BKOE
(GENERAL-REAGENT A ], TolkZkHEE. BER
Lls At HEE (SEATREERARD, T
WP S0 CRIUFRENR A AR AT,

M 5 AR % 25 0 1 2 e P O 25 A Ol BB
RAEWR AT, 2 EFRE R R0 8 ik
IR TISAE Scly s e o e = = 7/ L e o
bulbocodioides (Franch.) Rolfe.

2 FE

2.1 BESRIESEH

211 kA ik SN BP-Cis Plus (250 mm X
4.6 mm, 5um); WM RNLHE (A 7K (B); #6
FEVEML 2. 0~60min, 10%~100%A; FEFERF
SuL; MK 224 nm; AFRE 0.8 mL/min;
730 C.

2.1.2 JFIEZM REAINES % N EST f s AR
X AR 350 C; TEUiE 8 L/min; 5
b 2% 77 206.84 kPa; BAHE LK 3500V; fFZ4H
JE-175V; HEFLHE: —65V; MX T &
m/z 50~1 700,

22 EELESE

MR 2 R 2L N 18 kg BERESRHXH 20 L
95% L BEHGIR (30 C) FRHL3 R, FFRFEH 3 he
BIRBUGRIES . &0 WIEIRYEE, KK SRR
A BERR QR AIE T REAEE, f3RAENE T
32 g, BEFR OBRIRE 50 g IE T HEIRE 100 go

BERR BRI E (50 g) LIEMRERIE G (&
Pi-FEE 90 @ 1~1: 1) BEFEBEME. TLC Rl & IFH
F45y, B3 74N A (1g). B (6g). C (8
g). D (2¢g). E (4g). F (4g). G (9g). 4B
(6.g) DAAHEE-BEIR 40 (10 0 1~0 & 1) AishtH
BEAT IEARRE R AE (B 2 85, 3BLE 1 (B11, 77
mg), W45 B 17 (60 mg) £ Sephadex LH-20 #
AR CRAT-FEE L D) HEAREY 2 (5
mg). 1) C (8 g) @it MCI A% (30% -
100%HEE) 55 11 MWL (C1~Cl1). WH
C2(1.5 ) Ml R EHLA M ENAEY 5(1 g,
W2H % C3 (157 mg) il Sephadex LH-20 #tfiAE
Rt CEU-FEE LD HEAEEY 3 (3mg)
A4 (23mg). W C6 (1.3g) Lt EELE W

BREAY 6 (300 mg). WAL C9 (1.2 g) &t
Sephadex LH-20 #tfli kit (43l (FEE) 4rBE 21L&
Y7 (741.6 mg). 5 E (4 g) @ik MCI A3
(30%~100%H ) 193] 3 NI 5 (E1~E3). E2
(1.7g) Zit2F#14% HPLC (60% I 4y BE4ifhis
FMELEY 9 (11 mg, ,R=26.1 min) A110 (8 mg,
®k=28.8 min). 44 F (4g) &l Sephadex LH-20
BERAT R (CEAT-HEE 10 D) EAR 3 N4
7y (F1~F3). W45 F2 (2.9 ) KRERAEGRE (&
Pi-HEE 20 0 1D HEARENEY 8 (2 g). H4 G
(9g) JEIL MCIHEHE (30%~100%H ) 1535
MEHS (G1~GS5). WS Gl (222mg) Lt
% HPLC (60% H ) 7 B4k 2549 12 (4
mg, ®R=10.1 min). W45 G2 (353 mg) i
Sephadex LH-20 #EfAE s CHEEE). il & RERAR
(RMh-HEE 150 D UAELERBEILEY 13 4
mg) 1 14(7 mg) . .4 5) G4(200 mg)ifid Sephadex
LH-20 #Eepk it (FPED. il & mEiiik (-
B 150 D HEMLEY 11 (21 mg).

IETESR (100g) SRERAEERE (G5 HE-
AK10:1:0.1~1:1:0.1) BEEWEH, TLC K&
FAFIL Sy, 138]5 M A (472, B (13 ).
C (112g). D (3.6¢). E (13.7g). 44 B (13 g)
i 734% Sephadex LH-20 #EAE A% (FHEE) 75945
B 7 NMEHS (BI~B7). W4 B2 (2 g) &t
RP-8 ¥, BAEEEHM (20%~100%F E) 15511k &4
16 (1.1g). W45 B3 (9g) ZlkEk: il (&
f5-FEE 12 0 1)+ RP-8 #EEREVEME (20%~100% H
)| il S RER AR CRUG-FEE 10 0 D S 2 E 17
(22mg). 4 C (11.2g) it Sephadex LH-20 ##
A (95%HEE) 73 B8998 6 M4 5> (Cl~
C6). WA C3 (4.6 g) £&iL RP-8 Kb B
(20%~100%H ) 1F2MAEM 15 (3.4g). W5
C4 (4.7 g) #4r25T RP-8 FEERE VIR (20% FH
IK-100%F ) . fERAE GRS (G- EE-BSR 41
7:2:D) B34LEY 18 (10mg) A1 19 (44 mg).
M4y E (13.7g) 23t RP-8 BT (10%~100%
HEE) 192116E420 (72
23 AW 18 HIBR/KEEFAITE L

FEIRSCHRTTVEM, FREL 3 mg A0 18 R T
0.5 mL HE, A 1 mL [ 2 mol/L =% IR,
90 C/Kf# 2 h, BERR CHERAEL 3 IR, A IFKIZHRST,
WAEZET . BB 18 IR H) 2 mg D-Hi
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EIMERN 2 mg LB & HE AT 58 S mg LR
R PR 1 mL IEREIS M, T 60 CRS1 h,
IO 1 mL = Sk SR 70 A (RIS R B 1
ho R 5EEEfE AT GC 43#7 .
2.4 GEMEN

K FH LPS 3N BB 41 RAW264.7, 630
RRALA DI NO BRI S50 1 B AR A 4H
(1 pg/mL LPS)  FHHEZM4H (1 pg/mL LPS+50
pumol/L L-NMMA) FitE 4l (1 pg/mL LPS+50
umol/L Frillltk &4 , LLE NOS #il55) L-NMMA
(50 pumol/L) SMBH X R . 40 B it 5 1% 37 J HUks 77
ARG NO AR, 1E 570 nm AL E OB (A) 1H.
FEFN R BEFEIE PN MTS HEAT 4 A A7 5 A0,
HEBR A A DX 40 B I BE P52

NO A= RAIHI R = (A sn—A wa)/A o
3 #R
3.1 UPLC-Q-TOF-MS &ifEIMRERETENLF

FEA BB N RAEMFE AR, W 1.
SZEAHFER HPLC B, 0 1, 20 3 @ hr=2 )3 2t
RSy, 51N 1510 19.2 F129.6 min, 715
TN g D T B 10 m/z 887321 5 [M—
H] . m/z725.267 5 [M—H] M m/z243.103 1 [M—
H]» ¥ 5w 1 &Y 20, W 2 HbE 15,
U 3 AWAEY) T,

2

L | 3

JJL JIJ{J\IJ ” iu. M

2 8 14 20 26 32 38 44 50 56
t/min

1 HBEFERATHEBTFRE
Fig.1 Total ion current chromatogram in negative ion

mode

32 ZEHETE

&P 18: AEERY) . 1EF ESI-MS 4 H
WS> T8 170§ m/z 1063 [M—H], &2 JiLk
(-) HR-ESI-MS (m/z1063.3657 [M—H]~, &1l
1063.3664), HEWi7rT XA CsoHeaOo2s, AEFEH
19, IR (KBr) SR &HRHAE (3424em™D), FEfk
B (1728 cm™), FFEH (1630, 1513 ecm ™D [o])
~15.91(c0.132, MeOH); UV (MeOH) Amax (loge) 222
(+5.5); ECD (MeOH) Amax (4€) 219 (+8.3) nm. 7}

Hr 'TH-NMR £l BC-NMR #£/&, 6 0.90 3H, d, J =
6.3 Hz, H-7), 0.81 (3H, d, J = 6.3 Hz, H-8), 1.77 (2H,
m, H-5b, 6), 1.68 (1H, m, H-5a), #&5RA 1 M7 T3
TETE; on7.29 (4H,d,J=8.7 Hz, H-2", 6", 2", 6"), 7.09
(4H, d, J = 8.7 Hz, H-3", 5, 3", 5", 5.11 (1H, d, J =
11.9 Hz, H-7b), 5.04 (1H, d, J = 11.9 Hz, H-7'), 5.03
(1H, d, J = 11.9 Hz, H-7"b), 4.93 (1H, d, J = 11.9 Hz,
H-7"a) $&/~A 2 MW RIERIAEAE; on7.21 (1H, d,
J=2.1 Hz, H-Cin-2), 7.09 (1H, dd, J= 2.1, 8.5 Hz, H-
Cin-6), 6.83 (1H, d, J = 8.5 Hz, H-Cin-5) 1 6y 7.69
(1H, d,J=15.9 Hz, H-Cin-7), 6.46 (1H, d, /= 15.9 Hz,
H-Cin-8) MIHE/RA 3,4- HUR Y Jse 0 Je i 2L A7
TEo L7 H NMR #¥5, on4.93 (1H,d,J=7.3
Hz, H-1""), dc 102.2; 0n 5.05 (1H, d, J="7.9 Hz, H-1""),
8¢ 102.2; 6 4.84 (1H, d, J=7.8 Hz, H-1"""), ¢ 100.1,
PRE 3 MEICAAE. F BC-NMR 1, 3 MhEH
JCIIRHIE (3R 1) 5 ie 2 257 H B IR RFAE — 35000, AL
AR H-1, H-1"", H-1"" 8 &5 50y
W8 7.3,7.9,7.8 Hz, AJ%N 3 A& (Gle™, Gle"”,
Gl UL B BT JCEREC, &) 18 FR/KAE
PV = R IR AT AE A GC 0T =
18.770 min (f74E4L 1) D-gle, tr=18.774 min; L-glc,
tr=19.425 min) i & b &4 BT A I 228 D
A, @t HMBC B3 (K] 2): H-5a f1 5b 5
C-1, 2 #H5%, H-3 A C-1, 2, 4 Al e 57 T 3
SERBR T, H-1"""5 C-2 e, al LAHEN ) Gl
5 C2 tHi%E. LAz, H-1"F1 C-4', H-
1" C-4"2 8] [) HMBC R HAEAE 4"-0-(B-D-
WEE Tt ] 267 B 5 ) S LA 47-O-(B-D-Phk Wi 7 2 3 k) %
F¥56; H-7'A1 C-1, H-7"F1 C-4 ) HMBC M55
BHIX 2 AN 4-O-(B-D-NH i i 22 B 2k )R 2 B2 0 40 il A
C-1 f C-4 4bfsfk . H-3""F1 C-Cin-9 2 [f] ) HMBC
AR R I R A B E R S Gle™MHiZE; -OCH3 (du
3.88,3H,s) 1 C-Cin-3 (5c 149.4) [JiLfE HMBC #H
%L f-OCH; Al H-Cin-2 (6n 7.21) HJ ROESY #H3%
T HHELL T C-Cin-3, R 2 E N A7 T C-Cin-
4, BTV EHES, b5 18 &2 bletistroside D
(R, FLDXRIAE T S e e R L 1Y) 3 4 47 E 4y
SE HAREAR IR N T — P E & 18
LAEXTH B, WA EEATIOK AR, BT A =
A R A 153 2-isobutylmalate acid . LA 5] SCHR AT
S H RTSCERIRIE ) 5 T B R IR A C2 1
Yyt B35y RIS, TR AR 5 A OS2 AR 1Z 4k
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#x1 &4 18 B9 'H- 0 BC-NMR ##E (500/125 MHz, CD;0D)
Table 1 'H- and'*C-NMR(500/125 MHz, CD30D) date of compound 18
AL OH dc AL o ic
174.9 6"a 3.70 (dd, J =12.1,5.5 Hz) 62.5
815 6"b 3.88 (dd, J=12.1,2.2 Hz)

3a 3.03(d, J=17.9 Hz) 43.6 1 5.05(d, J=7.9 Hz) 102.2
3b 3.19(d,J=179Hz) 2" 3.69 (overlapped) 73.3
4 172.0 3 5.18 (t, J = 9.4 Hz) 78.8
5a 1.68 (m) 49.9 4 3.67 (overlapped) 69.6
5b 1.77 (overlapped) 5 3.58 (overlapped) 78.0

1.77 (overlapped) 24.9 6" 3.75(dd, J =12.1,5.3 Hz) 62.2

0.90 (d, J =6.3 Hz) 24.7 6" 3.91(dd, J=12.1,2.2 Hz)

0.81(d, J=6.3 Hz) 24.2 (R 484 (d,J=7.8Hz) 100.0
1 130.6 A 3.20 (overlapped) 75.5
2'.6' 7.29 (d, J =8.7 Hz) 1315 3 3.30 (overlapped) 78.3
35 7.09 (d, J =8.7 Hz) 117.9 4 3.30 (overlapped) 70.9
4 159.2 5 2.93 (overlapped) 779
T'a 5.04 (d, J=11.9 Hz) 68.3 6""a 3.56 (overlapped) 62.3
7b 5.11(d, J=11.9 Hz) 6""'b 3.56 (overlapped)
1" 131.0 Cin-1 127.8
2".6" 7.29 (d, J =8.7 Hz) 131.4 Cin-2 7.21(d, J=2.1Hz) 111.8
3"5" 7.09 (d, J=8.7 Hz) 117.9 Cin-3 149.4
4" 159.2 Cin-4 150.6
7"a 493 (d, J=11.9 Hz) 67.4 Cin-5 6.83 (d, J=8.5Hz) 116.5
7'b 5.03 (d, J = 11.9 Hz) Cin-6 7.09 (dd, J =8.5, 2.1 Hz) 124.1
1 4.93 (d, J=7.3 Hz) 102.2 Cin-7 7.69 (d, J =15.9 Hz) 147.0
2" 3.47 (overlapped) 74.9 Cin-8 6.46 (d, J =159 Hz) 115.8
3™ 3.47 (overlapped) 78.1 Cin-9 169.1
4™ 3.40 (overlapped) 71.3 Cin-OCHs 3.88 (s) 56.1
5 3.47 (overlapped) 77.6

— COosYy /77N HMBC
2 {L&%) 18 #9 'H-'H COSY H3%FN5% /) HMBC #H3%
Fig.2 'H-'H COSY correlations and key HMBC

correlations of compound 18

YN C-2 XS TIIR N R Bk i RAE WL
18 (K125 KA 1-[4'-O(B-D-PH MR 7] 4 M %) S ik -
2_0'(B'D'HHS Lk %ﬁ%)—él-— {4"-0-[(3 " O-Jz AR

T 555 )-B-D- WLt Wi 61 6 W R R R 1 -2R)-2- 2 T B 5 3
fl, SRR N VARG, fdha RIRHEE
H M.

B 1: EEHRY); ESI-MS m/z: 153 [M+
H]; CoH1202; 'H-NMR (500 MHz, CD;OD) 6: 7.17
(2H, d, J= 8.5 Hz, H-2, 6), 6.74 (2H, d, J = 8.5 Hz, H-
3,5), 443 (2H, s, H-7), 3.54 (2H, q, J = 7.0 Hz, H-8),
1.23 (3H, t, J = 7.0 Hz, H-9); '*C-NMR (125 MHz,
CD;0D) d: 155.6 (C-4), 129.9 (C-1), 129.7 (C-2, 6),
115.4 (C-3, 5), 72.5 (C-7), 65.6 (C-8), 15.1 (C-9). LA
FERE S SRR IE A B, MR A LN
POEE S = VA

&Y 2: AR A ; ESI-MS m/z: 123 [M+H]';
C7HsO2: 'H-NMR (500 MHz, CD;0D) d: 9.75 (1H, s,
H-7), 7.76 (2H, d, J = 8.6 Hz, H-2, 6), 6.90 (2H, d, J =
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8.6 Hz, H-3, 5); 3C-NMR (125 MHz, CDs;OD) 6:
192.8 (C-7), 165.2 (C-4), 133.4 (C-2, 6), 130.3 (C-1),
116.9(C-3,5). LA %¥a 5 sk ikiE B4 — 20, i)
KRWAEY) 2 IXTREIR .

b &Y 3: KRk K ESI-MS m/z: 155 [M+H]*;
CsH1003; 'H-NMR (500 MHz, CDCls) d: 6.84 (1H, s,
H-3), 6.80 (1H, d, J= 8.0 Hz, H-6), 6.75 (1H, d, J=8.0
Hz, H-5),4.35 (2H, s, H-7), 3.38 (3H, s, 7-OCH3); 13C-
NMR (125 MHz, CDCls) d: 143.9 (C-4), 143.8 (C-3),
130.5 (C-1), 121.2 (C-6), 115.5 (C-5), 1152 (C-
2),74.7(C-7), 57.9 (7-OCH3). LA % 5 ik 5
AU, M A 3 N 4- (FEFEFIL) 2K
1,2-—f%.

b &4 4: AR R ; ESI-MS m/z: 139 [M+H];
C7H603; 1H-NI\/IR (500 MHZ, CD3OD) 0:9.67 (lH, S,
H-7), 7.30 (1H, d, J = 2.0 Hz, H-2), 7.28 (1H, dd, J =
8.0, 2.0 Hz, H-6), 6.80 (1H, d, J = 8.0 Hz, H-5); 3C-
NMR (125 MHz, CD;0D) §: 193.1 (C-7), 153.8 (C-4),
147.2( C-3), 130.8 (C-1), 126.4 (C-6), 116.2 (C-5),
115.3 (C-2). LA EE#E 5 Sk B A —5 0, iy
WA 4 N 3.4- " FRIEIE TR,

tEY) 5. Atagsin (FEE; ESI-MS m/z: 125
[M+H]"; C7HzO2; 'H-NMR (500 MHz, CD;0D) ¢:
7.17 (2H, d, J = 8.0 Hz, H-2, 6), 6.76 (2H, d, J = 8.0
Hz, H-3, 5), 447 (2H, s, H-7); '*C-NMR (125 MHz,
CD;0D) ¢: 157.8 (C-4), 133.5 (C-1), 129.9 (C-2, 6),
116.1(C-3,5),65.1 (C-7). LA bAb&W5 SChikfkiE 5
A2, WEENEY) S N R R

&Y 6. HEOEHIRE & (HEE; ESI-MS m/z:
195 [M + HJ"; CioH1004; 'H-NMR (500 MHz,
CD;0D) d: 7.58 (1H, d, J=15.9 Hz, H-7), 7.17 (1H, d,
J=1.8 Hz, H-2), 7.06 (1H, dd, J = 8.1, 1.8 Hz, H-6),
6.80 (1H, d, J=8.1 Hz, H-5), 6.30 (1H, d, J=15.9 Hz,
H-8), 3.89 (3H, s, 3-OCH3); '*C-NMR (125 MHz,
CD;0D) o: 171.1 (C-9), 150.5 (C-3), 149.4 (C-4),
146.9 (C-7), 127.8 (C-1), 124.0 (C-6), 116.5 (C-5),
116.0 (C-2), 111.7 (C-8), 56.4 (3-OCH3). LA b ¥4
5 SRR B I A — 2, MUEEAEY) 6 At
P BRR -

a7 AEMRY); ESI-MS m/z: 243 [M—
H]; CisHi603: 'H-NMR (500 MHz, CD;0D) ¢: 7.05
(1H, t, J= 7.7 Hz, H-5"), 6.65 (1H, d, J = 7.6 Hz, H-6"),
6.62 (1H, s, H-2"), 6.59 (1H, dd, J = 8.0, 2.5 Hz, H-4"),

6.23 (1H, d, J= 1.9 Hz, H-2), 6.21 (1H, d, J= 1.9 Hz,
H-6), 6.18 (1H, t, J = 1.9 Hz, H-4), 3.69 (3H, s, 3-
OCH3), 2.76 (4H, m, H-a, B); '3C-NMR (125 MHz,
CD;0D) §: 162.2 (C-3), 159.4 (C-5), 158.3 (C-3"),
145.5 (C-1), 144.7 (C-1"), 130.3 (C-5"), 120.8 (C-6"),
116.3 (C-4"), 113.8 (C-2'), 109.0 (C-2), 106.5 (C-6),
99.9 (C-4), 55.5 (3-OCH3), 39.2 (C-a), 38.9 (C-B). LA
RS SCERIRIE AR — 04, MUE R A T N
ITEZS I

WEY) 8: ABHPRY); EI-MS m/z: 456 [M]';
C29H2805; 1H-NI\/IR (500 MHZ, CD3OD) 0:7.00 (lH,
t,J=7.8 Hz, H-5), 6.92 (2H, d, J= 8.5 Hz, H-2"", 6""),
6.85 (2H, d, J= 8.5 Hz, H-2", 6"), 6.62 (2H, d, J=8.5
Hz, H-3"",5"), 6.61 (4H, d, J= 8.5 Hz, H-3", 5"), 6.55
(1H, brd, J = 2.0 Hz, H-2"), 6.49(1H, brs, H-4), 6.45
(2H, d, J = 7.8 Hz, H-4’, 6'), 3.93 (2H, s, H-7"), 3.89
(2H, s, H-7""), 3.75 (3H, s, 5-OCH3), 2.67 (2H, m, H-
a), 2.27 (2H, m, H-p); '*C-NMR (125 MHz, CD;0D)
J5: 158.4 (C-5), 158.3 (C-3), 156.0 (C-3"), 155.9 (C-4"),
155.9 (C-4""), 145.2 (C-1'), 142.7 (C-1), 134.4(C-1"),
134.3 (C-1"), 130.3 (C-5, 130.1 (C-2", 6", 129.9 (C-
2" 6™, 120.5 (C-6'), 120.3 (C-2), 119.5 (C-6), 115.9
(C-4"),115.9 (C-3",5"),115.9 (C-3"",5""), 113.7 (C-2"),
98.0 (C-4), 55.9 (5-OCH3), 37.7 (C-P), 33.3 (C-a1), 31.2
(C-7"),31.1(C-7")o LA Hidis 5 Sk aE 2L AR — 509,
% EL G 8 N 3,3 RS- IE-2,6- (%t
FREETRI) IR

&4 9: A A s ESI-MS m/z: 351 [M~+H]*;
CH»04: 'H-NMR (500 MHz, CD;0D) §: 7.03 (1H,
t,J=8.0 Hz, H-5", 6.87 (2H, d, J = 8.5 Hz, H-2", 6"),
6.63 (2H, d, J = 8.5 Hz, H-3", 5"), 6.58 (1H, brd, J =
2.1 Hz, H-2"), 6.54 (2H, brd, J= 8.0 Hz, H-4', 6"), 6.34
(1H, d, J=2.3 Hz, H-4), 6.28 (1H, d, J= 2.3 Hz, H-6),
3.84 (2H, s, H-7"), 3.74 (3H, s, 3-OCH3), 2.70 (2H, dd,
J=10.6, 5.8 Hz, H-0), 2.55 (2H, dd, J = 10.6, 5.8 Hz,
H-B); BC-NMR (125 MHz, CD;OD) d: 160.2 (C-3),
158.3 (C-3"), 157.5 (C-5), 155.9 (C-4"), 144.9 (C-1"),
143.7 (C-1), 134.2 (C-1"), 130.2 (C-5"), 129.9 (C-2",
6"), 120.7 (C-6", 119.9 (C-2), 116.2 (C-4"), 115.9 (C-
3"5" 113.7 (C-2"), 109.3 (C-6), 97.9 (C-4), 55.9 (3-
OCH3), 38.6 (C-B), 36.5 (C-0), 30.5 (C-7"). LA %
5o A — 80, MUt E 9 N 35-
PR3- H A B 2-(X R AR A R
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&P 10: AHERA; ESI-MS m/z: 351 [M+
H]+; C22H2204; '"H-NMR (500 MHz, CD3OD) 0:7.03
(1H, t, J= 8.0 Hz, H-5'), 6.94 (2H, d, J = 8.5 Hz, H-2",
6"), 6.65 (2H, d, J = 8.5 Hz, H-3", 5"), 6.58 (1H, brd,
J=2.0 Hz, H-2'), 6.54 ( 2H, brd, J = 8.0 Hz, H-4', 6"),
6.31 (1H, d, J= 2.5 Hz, H-4), 6.24 (1H, d, J = 2.5 Hz,
H-6), 3.87 (2H, s, H-7"), 3.70 (3H, s, 5-OCH3), 2.72
(2H,dd, J=9.7, 6.7 Hz, H-a), 2.54 (2H, dd, J=9.7, 6.7
Hz, H-B); '3C-NMR (125 MHz, CD;0D) J: 159.9(C-
5), 158.3 (C-3"), 157.5 (C-3), 156.0 (C-4"), 144.0 (C-
1), 143.9 (C-1), 134.3 (C-1"), 130.2 (C-5", 130.1 (C-
2" 6", 120.8 (C-6", 119.7 (C-2), 116.3 (C-4"), 115.9
(C-3",5"), 113.7 (C-2"), 107.3 (C-6), 100.2 (C-4), 55.9
(5-OCH3), 38.5 (C-B), 36.6 (C-), 30.7 (C-7"). LA_E%L
P 5 SCR R TE FE A — 300, i s e & 10 93,3 -
TSRS HAE L2 ORI B

& 11: KEEHRR; ESI-MS m/z: 471 [M—
H]: Ca9Hz06: 'H-NMR (500 MHz, CD;OD) : 7.06
(1H, t, J= 8.0 Hz, H-5'), 6.86 (2H, d, J= 8.5 Hz, H-2",
6"), 6.79 (1H, d, J = 8.5 Hz, H-2"", 6, 6.65 (2H, m,
H-4', 6%, 6.61 (2H, d, J= 8.5 Hz, H-3", 5"), 6.59 (2H,
d, J=8.5Hz, H-3"",5"), 6.57 (1H, m, H-2"), 6.47 (1H,
s, H-4), 4.54 (1H, t, J= 6.8 Hz, H-1a’), 3.92 (1H, d, J =
15.0 Hz, H-7"a), 3.88(1H, d, J= 15.0 Hz, H-7""a), 3.72
(3H, s, -OCH3), 3.60 (2H, m, H-7"b, 7"b), 2.97 (1H,
dd,J=13.7, 6.5 Hz, H-1ax), 2.75 (1H, dd, J=13.7, 6.5
Hz, H-1ag); '3C-NMR (125 MHz, CD;OD) ¢: 158.2
(C-5, 3'), 155.9 (C-4""), 155.9 (C-4"), 155.7 (C-3),
147.9 (C-1"), 139.2 (C-1), 134.3 (C-1"), 134.2 (C-1"),
130.0 (C-5", 129.9 (C-2", 6, 129.8 (C-2"",6""), 121.6
(C-6),120.7 (C-2), 118.4 (C-27), 115.8 (C-3",5"), 115.8
(C-3",5"), 115.1 (C-4"), 113.8 (C-6"), 98.6 (C-4), 75.8
(C-1a’), 55.9 (5-OCH3), 40.6 (C-1a), 31.0 (C-7"), 30.9
(C-7")o LA EEE 5 ORI IE HE AR — 307, W
&%) 11 A bletistrin Do

& 12: HERA; FAB-MS m/z: 379 [M+
Na]*; C17H240s; "H-NMR (500 MHz, CD;0D) : 6.53
(2H, s, H-3, 5), 5.96 (1H, m, H-8), 5.08 (2H, m, H-9),
3.34(2H, d,J=6.9 Hz, H-7), 3.83 (6H, s, -OCH3), 4.82
(1H, d, J = 7.5 Hz, glu-H-1"), 3.79 (1H, dd, J = 12.0,
2.4 Hz, glu-H-6"), 3.67 (1H, dd, J = 12.0, 5.3 Hz, glu-
H-6'), 3.48 (1H, m, glu-H-3"), 3.42 (2H, m, glu-H-2',
4'), 321 (1H, m, glu-H-5"; 'C-NMR (125 MHz,

CD;0D) ¢: 154.2 (C-2, 6), 138.7 (C-8), 138.4 (C-1),
134.7 (C-4), 116.2(C-9), 107.5 (C-3, 5), 56.9 (-OCH3),
41.4 (C-7), 105.6 (glu-C-1"), 78.3 (glu-C-3"), 77.8 (glu-
C-5"), 75.7 (glu-C-2"), 71.3 (glu-C-4"), 62.6 (glu-C-6".
DL b ds 5 STk T8 Fe A — 08, W e S 12
N AN 2E-2,6- — F AR SR ORI A A T

&) 13: FEPPRES & (D ; ESI-MS m/z:
439 [M + Na]*; CxpHOs: 'H-NMR (500 MHz,
CDsO0D) d: 7.77 (1H, d, J = 16.0 Hz, H-7"), 7.63 (2H,
dd,J=17.5,3.0 Hz, H-2", 6", 7.42 (3H, m, H-3"~5"),
7.29 (2H,d,J=8.7Hz,H-3",5"),7.10 (2H, d, J= 8.7Hz,
H-2',6"), 6.58 (1H, d, J = 16.0 Hz, H-8"), 4.99 (2H, m,
H-1,2),4.55 (2H, s, H-7"), 3.76 (1H, d, J= 12.0 Hz, H-
6b), 3.72 (1H, m, H-3), 3.68 (1H, d, J= 12.0 Hz, H-6a),
3.58 (2H, m, H-4, 5); BC-NMR (125 MHz, CD;0D)
5: 167.9 (C-9"), 158.4(C-1"), 147.0(C-7"), 136.8(C-4"),
135.7(C-1"), 131.7 (C-4"), 130.8 (C-3", 5", 129.4 (C-
2".6"), 129.3 (C-3", 5'), 118.6 (C-8"), 117.7 (C-2", 6"),
102.4 (C-1), 76.2 (C-5), 75.7 (C-3), 75.0 (C-2), 72.5 (C-
4),64.8 (C-7"),62.2 (C-6). LA LHd55 SRR IE FEA
—F 0, WEELEY 13 7 1-0- A-FRHEER
) -2-0-J X AHEBE-B-D-H & HET -

&M 14: HEPPRES & (WERD; ESI-MS m/z:
439 [M + Na]*; Cx»H2Os; 'H-NMR (500 MHz,
CDs0D) d: 7.69 (1H, d, J = 16.1 Hz, H-7"), 7.60 (2H,
dd, J=17.5,3.0 Hz, H-2", 6", 7.42 (3H, m, H-3"~5"),
7.20 (2H, d, J = 8.6 Hz, H-3", 5", 7.04 (2H, d, J = 8.6
Hz, H-2', 6", 6.54 (1H, d, J=16.1 Hz, H-8"), 4.89 (1H,
d, J=7.7Hz, H-1), 4.55 (1H, dd, J = 11.9, 2.3 Hz, H-
6b), 4.42 (2H, s, H-7"), 4.37 (1H, dd, J=11.9, 7.0 Hz,
H-6a), 3.72 (1H, m, H-5), 3.48 (2H, m, H-2, 3), 3.41
(1H, m, H-4); BC-NMR (125 MHz, CD;OD) 6: 168.4
(C-9"), 158.3 (C-17), 146.6 (C-7"), 136.7(C-4"), 135.8
(C-1"), 131.7 (C-4"), 130.1 (C-3", 5"), 129.5 (C-2",
6"), 129.3 (C-3', 5'), 118.7 (C-8"), 117.7 (C-2', 6",
102.3 (C-1),77.9 (C-3), 75.5 (C-5), 74.9 (C-2), 71.9 (C-
4),64.9 (C-7"), 64.8 (C-6). LA % 5 k4R JE A
— 309, W S B G 14 4 1-0-(4-F8 I FL IR 5L)-
6-0-J A FERE-B-D-H Z il 1

&Y 15: AN AR; FAB-MS m/z: 749 [M+
Na]*; C34H46017; 1H—NMR (SOOMHZ, CD3OD) 0:7.27
(2H, d, J=8.7 Hz, H-2', 6), 7.23 (2H, d, J= 8.7 Hz, H-
26", 7.07 (2H, d, J= 8.7 Hz, H-3", 5"), 7.05 (2H, d,
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J=8.7Hz,H-3",5"),4.99 (4H, s, H-7,7""), 4.89 (2H,
d,J=172Hz, H-1",1""), 3.88 (2H, dd, J = 12.1, 2.3
Hz, H-6"b, 6""b), 3.70 (2H, dd, J = 12.1, 5.3 Hz, H-
6"a, 6""a), 3.47 (4H, m, H-3", 5", 3" 5", 3.43 (2H,
m, H-2", 2", 3.41 (2H, m, H-4", 4", 2.93 (1H, d,
J = 15.6 Hz, H-3b), 2.64 (1H, d, J = 15.6 Hz, H-3a),
1.72 (1H, m, H-6), 1.65 (1H, dd, J = 14.1, 6.3 Hz, H-
5b), 1.57 (1H, dd, J = 14.1, 6.3 Hz, H-5a), 0.92 (3H, d,
J=6.7Hz, H-8), 0.79 (3H, d, J = 6.7 Hz, H-7); 13C-
NMR (125 MHz, CD;0D) &: 176.0 (C-1), 171.7(C-4),
159.2 (C-4"), 159.1 (C-4""), 131.2 (C-2', 6", 131.2 (C-
1), 131.1 (C-2""6"), 130.8 (C-1"), 117.8 (C-3", 5", 3",
5™, 102.3 (C-1",1""), 78.1 (C-5"), 78.1 (C-5""), 77.9
(C-3",3""), 76.6 (C-2), 74.9 (C-2", 2", 71.3 (C-4",
4", 67.9 (C-7"), 67.2 (C-7"), 62.5 (C-6", 6""), 49.1
(C-5), 46.2 (C-3), 25.0 (C-8), 24.7 (C-7), 23.9 (C-6).
DA b 25040 5 SRR AR — B0, i e & 15
N militarine.

WEPI16: AERIIRY); ESI-MS m/z: 1041 [M+
Na]*; C49H52023: '"H-NMR (500 MHz, CD;0D) 8: 7.77
(1H, d,J=16.0 Hz, Cin-H-7), 7.63 (2H, dd, J="7.1,2.5
Hz, Cin-H-2, 6), 7.42 (3H, m, Cin-H-3~5), 7.29 (4H,
d,J=8.7Hz, H-2',6,2",6"),7.10 (4H, d, J= 8.7 Hz,
H-3', 5", 3", 5"), 6.63 (1H, d, J = 16.0 Hz, Cin-H-8),
5.19 (1H, t, J = 9.4 Hz, H-3""), 5.11 (1H, d, J = 11.9
Hz, H-7b), 5.03 (3H, m, H-7"a, 7"b, 1""), 4.93 (1H, d,
J =173 Hz, H-1"), 491 (1H, d, J = 11.9 Hz, H-7"a),
4.84 (1H, d,J=7.8 Hz, H-1"""), 3.90 (2H, dd, J=12.0,
2.4 Hz, H-6"b, 6""b), 3.75 (2H, m, H-6""a, 6"""a), 3.68
(2H, m, H-2"", 4", 3.58 (3H, m, H-5"", 6""""a, 6"""b),
3.49 3H, m, H-2"", 3", 5", 3.40 (1H, m, H-4""), 3.34
(1H, m, H-4""", 3.28 (1H, m, H-3"""), 3.20 (2H, m, H-
2" 3b), 3.03 (1H, d, J= 17.7 Hz, H-3a), 2.94 (1H, m,
H-5""), 1.78 (2H, m, H-5b, 6), 1.68 (1H, m, H-5a),
0.90 3H, d, J= 6.3 Hz, H-7), 0.81 (3H, d, J = 6.4 Hz,
H-8); *C-NMR (125 MHz, CD;OD) d: 174.9 (C-1),
171.9 (C-4), 168.4 (Cin-C-9), 159.3 (C-4"), 159.2 (C-
4"), 146.5 (Cin-C-7), 135.9 (Cin-C-1), 131.5 (C-2",
6"), 131.4 (C-2', 6", 131.0 (C-1"), 130.7 (C-1", 130.1
(Cin-C-3, 5), 129.4 (Cin-C-4), 129.3 (Cin-C-2, 6),
119.2 (Cin-C-8), 117.9 (C-3', 5", 117.9 (C-3", 5",
102.2 (C-1"), 102.2 (C-1""), 100.1 (C-1""), 81.5 (C-
2), 79.0 (C-3""), 78.3 (C-3"""), 78.1 (C-5""), 77.9 (C-

5", 77.9 (C-3", 77.6 (C-5"""), 75.5 (C-2""""), 74.9 (C-
2, 73.3 (C-2"""), 71.4 (C-4""), 70.9 (C-4""", 69.5 (C-
4", 68.3 (C-7", 67.4 (C-7"), 62.5 (C-6""), 62.3 (C-
6", 62.2 (C-6""), 49.3 (C-5), 43.6 (C-3), 24.9 (C-6),
24.7 (C-7), 24.2 (C-8). VA % 5 R IfIE S A —
W, WS e A 16 N bletistroside Do

&Y 17: ALK AR; ESI-MS m/z: 309 [M+
Na]*; C13His07; 'H-NMR (500 MHz, CD;0D) 8: 7.28
(2H, d, J= 8.6 Hz, H-3, 5), 7.08 (2H, d, J = 8.6 Hz, H-
2, 6),4.90 (1H, s, H-1", 4.54 (2H, s, H-7), 3.89 (1H,
dd, J=12.0, 2.1 Hz, H-6'b), 3.70 (1H, dd, J= 12.0, 5.3
Hz, H-6'), 3.46 (2H, m, H-3", 5'), 3.43 (1H, dd, J=5.3,
2.1Hz, H-4%,3.40 (1H,d,J=8.9 Hz, H-2"); '3C-NMR
(125 MHz, CD;0D) d: 158.5 (C-1), 136.6 (C-4), 129.4
(C-3, 5), 117.7 (C-2, 6), 102.4 (C-1"), 78.1 (C-3", 77.9
(C-5%, 74.9 (C-2), 71.4 (C-4"), 64.8 (C-7), 62.5 (C-6").
DA b 2H 5 SRR E AR — Y, S e A 17
NREER

AW 19: AGBRRYI; ESI-MS m/z: 1041 [M+
Na]*; C49He2023: '"H-NMR (500 MHz, CD30D) : 7.68
(1H, d,J=16.0 Hz, Cin-H-7), 7.60 (2H, dd, J= 6.6, 3.2
Hz, Cin-H-2, 6), 7.43 (3H, m, Cin-H-3, 4, 5), 7.21 (4H,
d, J=8.7Hz, H-2',6',2",6"),7.05 (4H, d, J= 8.7 Hz,
H-3', 5", 3", 5"), 6.53 (1H, d, J = 16.0 Hz, Cin-H-8),
5.00 (1H, d, J = 12.0 Hz, H-7"b), 4.96 (2H, d, J = 12.0
Hz, H-7'a, 7), 4.93 (1H, d, J = 7.6 Hz, H-1"""), 4.90
(1H, d,J=7.6 Hz, H-1""), 4.83 (1H, d, J= 12.0 Hz, H-
7"a), 4.82 (1H, d, J= 7.6 Hz, H-1"""), 4.55 (1H, dd, J =
11.8, 2.3 Hz, H-6""), 4.37 (1H, dd, J = 11.8, 7.1 Hz,
H-6""a), 3.89 (1H, dd, J = 12.1, 2.3 Hz, H-6""b), 3.73
(1H, m, H-5""), 3.70 (1H, dd, J=12.1, 5.5 Hz, H-6"""a),
3.54 (2H, m, H-6"""), 3.49 (1H, m, H-2""), 3.49 (1H, m,
H-3', 3.48 (1H, m, H-2""), 3.47 (1H, m, H-3""), 3.47
(1H, m, H-5"", 3.41 (1H, m, H-4""), 3.40 (1H, m, H-
4", 3.29 (2H, m, H-3""", 4", 3.18 (1H, m, H-2""""),
3.13 (1H, d, J = 17.9 Hz, H-3b), 2.93 (1H, d, J=17.9
Hz, H-3a), 2.90 (1H, m, H-5"""), 1.75 (1H, m, H-6),
1.70 (1H, dd, J=13.9, 5.8 Hz, H-5b), 1.59 (1H, dd, J =
13.9, 5.8 Hz, H-5a), 0.87 (3H, d, J= 6.4 Hz, H-7), 0.77
(3H, d,J=6.5Hz, H-8); 3C-NMR (125 MHz, CD;0D)
5:174.9 (C-1), 171.9 (C-4), 168.3 (Cin-C-9), 159.2 (C-
4", 159.1 (C-4'), 146.6 (Cin-C-7), 135.7 (Cin-C-1),
131.7 (Cin-C-4), 131.5 (C-2", 6", 131.3 (C-2", 6",
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131.0 (C-1"), 130.6 (C-17), 130.2 (Cin-C-3, 5), 129.4
(Cin-C-2, 6), 118.7 (Cin-C-8), 117.9 (C-3", 5", 117.9
(C-3',5",102.2 (C-1"", 102.1 (C-1""), 100.1 (C-1""),
81.4 (C-2), 78.4 (C-3"""), 78.1 (C-3""), 77.9 (C-3""),
77.8 (C-5"""), 77.6 (C-5"""), 75.5 (C-5""), 75.5 (C-2""),
74.9 (C-2""), 74.8 (C-2""), 71.9 (C-4""), 71.4 (C-4""),
70.9 (C-4""), 68.1 (C-7"), 67.3 (C-7"), 64.9 (C-6""),
62.5(C-6""), 62.3 (C-6"""), 49.9 (C-5), 43.6 (C-3),24.9
(C-6), 24.7 (C-7), 24.2 (C-8). VL E¥HE 5 ChkIRiE
FHAR—FM, WEENEY 19 4 bletistroside C.

&9 20: FHEKER; FAB-MS m/z: 911 [M+
Na]*; C40H56022; 1H-NN[R (500 MHZ, Pyridine-ds) 0:
7.43 (4H, m, H-2', 6/, 2", 6"), 7.40~7.34 (4H, m, H-3’,
5" 3" 5", 5.68~5.61 (3H, m, H-1"", 1", 1", 5.36
(1H, d, J = 12.0 Hz, H-7'a), 5.28 (2H, d, J = 12.0 Hz,
H-7%,7"a),5.17 (1H, d,J=12.0 Hz, H-7"b), 4.55 (2H,
m, H-6""a, 6""), 4.44~4.25 (12H, m, Glc-H), 4.14
(2H, m, H-5"", 5", 4.05 (1H, t, J = 8.0 Hz, H-2""),
3.80 (1H, m, H-5"), 3.49 (1H, d, J = 17.7 Hz, H-3b),
3.30 (1H, d,J=17.7 Hz, H-3a), 2.01 (1H, m, H-6), 1.91
(2H, m, H-5), 0.93 (3H, d, J = 6.6 Hz, H-8), 0.85 (3H,
d,J=7.6Hz, H-7); '3C-NMR (125 MHz, Pyridine-ds)
5:174.0 (C-1), 171.5 (C-4), 159.2 (C-4"), 159.1 (C-4"),
131.1 (C-2', 6"), 131.1 (C-2", 6"), 130.2 (C-1"), 129.9
(C-1"), 117.4(C-3",5", 117.4 (C-3",5"), 102.6 (C-1""),
102.5 (C-1""), 100.7 (C-1""), 80.9 (C-2), 79.3 (C-5"",
5", 79.2 (C-3""), 78.9 (C-3"", 3", 78.6 (C-5""), 76.2
(C-2""), 75.4 (C-2""", 2", 71.7 (C-4""), 71.6 (C-4""),
71.6 (C-4"), 67.8 (C-7"), 67.1 (C-7"), 63.0 (C-6""), 62.7
(C-6""), 62.7 (C-6"""), 48.3 (C-5), 43.2 (C-3), 25.0 (C-
6),24.5(C-7),24.4 (C-8). VL L2 5 3CHRHfE A
— B0, W TE A S 20 O dactylorhin A
33 MARIEMFIRER

AR SLIG SR LAY 7. 8. 15, 16, 18~
20 FAT TARSMIURIETERTIE, 4R (K 2) EoR 50
umol/L FAL&H 7. 15 F1 20 ¥ HAA—E M NO 4
BAPHIE, R —E MRS ENE, K
H T LR IE A .
4 g

ARSI LC-MS 20 #r 1 BhEs = R =R 95%
IR E RSy, N B E] 20 ML
EW, KRB REY 5 A AR AR
FEHF R G 5 A BB 10 4. (LEW

R2 USRI NO & Bms=R

Table 2 Inhibition rate of compounds on NO production

FE it W (umol L1 NO ZE s 21%
L-NMMA 50 56.84+0.98
7 50 42.48+3.48
8 50 98.60+0.88
CH Y EEM)
125 27.38+£3.54
16 50 7.12+1.23
15 50 23.13+1.38
18 50 17.4340.69
19 50 6.400.62
20 50 23.6210.69

18 Nk &%, EY) 8. 11~14. 16 F1 19 ¥
HIXMNZAEY B85 54, ARSZIEXHFRE
E T AMEEY) (7. 8. 15, 16, 18~20) 4T T
PRANIT 2 TG VAL, A A & P40 ] LPS 5
1) RAW264.7 41l NO BEBUKF-HEHTHI 2 TG VT
fii, LLL-NMMA NBHPEZG IR . 45 R oR, 7RIk
[ 50 pmol/L i), fb&W 7 HAHALH NO A hl
M#IVE ;. &% 8 1E 50 umol/L I B A 4 i 2544,
£ 12.5 pmol/L N RILH —E PURSMITRIEH . A
SEGHE S TR S A sy, N AN
E R TR AL 1 LA
RBAR ALY FRAREEF SR
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