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4'-0-D-monoglucopyranoside (2). FLMIEER A (3). BEMAEYE (4. FEBEWLEE (5. KBER-7-0-B-D-HEFELE (6).
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Abstract: Objective To investigate the chemical constituents of the #-butanol fraction from the 95% ethanol extracts of Callicarpa
nudiflora and evaluate their in vitro anti-inflammatory activity. Methods A variety of chromatographic techniques, including silica
gel column chromatography, ODS, Sephadex LH-20, and HPLC, were employed for the isolation and purification of the compounds.
Their structures were elucidated based on spectroscopic data and physicochemical properties, while the absolute configurations of the
new compound was determined using electronic circular dichroism (ECD). Results A total of nine compounds were isolated from
the n-butanol fraction of C. nudiflora, which were identified as (3S,7S)-n-butyl tuberonate-12-O-[6-O-(E)-feruloyl]-p-D-

glucopyranoside (1), syringaresinol-4'-O-D-monoglucopyranoside (2), eucommin A (3), verbascoside (4), isoverbascoside (5), luteolin
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7-O-B-D-glucoside (6)~ luteolin-4"-O-B-D-glucopyranoside (7), (7R)-hydroxyeucommic acid n-butyl ester (8). 2-phenylethyl--D-

glucopyranoside (9). Conclusion Compound 1 is a new compound named nudifloside E. Compound 8 was isolated from C. nudiflora

for the first time. /n vitro anti-inflammatory assays demonstrated that compounds 1, 3—5, 7—9 had anti-inflammatory activities in

varying degrees.

Key words: Callicarpa nudiflora Hook. et Arn.; phenylpropanoid; nudifloside; verbascoside; isoverbascoside; anti-inflammatory activity

ALK ER Callicarpa nudiflora Hook. et Arn. /& 1
HEELR} (Verbenaceae) I B Y 1T _E 347,
ZYFIER AL 22 Oy ZEh, AEIRIE A — Rl F i e A 4t
RGEZM, BABOEIEN. FEE L. EXBRIEE
DhR . BAER ) Z A TR E R A,
E AN EEAA T LRI, . RS,
Yot a2 BEAE RRRAE S BRAL 22 B2 0T T O 4
m, KRIHACER P FRZRE, B E k.
TSR =K. MEEERT R, RNRE. KL
MEF R LA RO RAED], A k. PukE. $T
L. DRAT. MR A, e DA SR ELAZ B
WEPE, HSRIBITHALTE IR R G &AL S
PERIUFR . MR T2 BRI GLARES], BRI
BRS T (R EZG 8 2020 SRR, IR PR R 7507
BHE TR AR Bk AR SR, HARASE T
PO NET o ik — DR NI W RRAE 28 BRI 24 R0
fith, 5 HALF S PE, AHE T BRIE E BRI 95%
BRI IE T BERRALHEAT R G050 B TR E
PEFRE, REDTEAE 9 MUAEY, g N
(38,75)-tuberonic-n-butanol ester-12-0-[6'-O-(E)-
feruloyl]-p-D-glucopyranoside (1). syringaresinol-4'-
O-D-monoglucopyranoside (2 ). #: ff filg & A
(eucommin A, 3). EEE/ENEE (verbascoside, 4).
T EBELCVET (isoverbascoside, 5). KJBEE EK-7-0-
B-D-# & HEH (luteolin 7-O-B-D-glucoside, 6). A
B B Z& -4-0-B-D- #i %) #E 1 ( luteolin-4-O-B-D-
glucopyrano-side, 7). (7R)-hydroxyeucommic acid n-
butyl ester (8). 2-phenylethyl-p-D-glucopyranoside
(9. Hr, (L&Y 1 NFEY, i BRI ER
T E: WEY) 8 i IRMBRIE LR 7 455,

1 XFES5HH

AVANCE-400 % 400 MHz #ZRi3EHR1 (FEEH
Bruker A ) ); 6540 Q-TOF ¥ it B¢ FH A% ( 3£ [H Agilent
24 W)); Triple TOF 5600 % 7 B0t e X (SE[H
AB Sciex A F]); FI/IR-480 Plus Fourier Transform £
AM IR (HZR JASCO A F]); Agilent 1640 44T
A HPLC 1 (3£ Agilent A 7] ); LC-20 AT il %4
HPLC ¢ (HARH# A ); COSMOSIL Packed

Column 73 ##E (250 mmX4.6 mm, 5pm); Inertsil
PREP-ODS #l|%# (250 mmX20 mm, 10 um); #¥
O RERERL (60~80.100~200 H , F &AL T) ),
ODS HHEl (HA YMC 2 #]); Sephadex LH-20 %
HEER (Bifit: Fluka A F]D; &R0 A 6
el (fEE Merck A H]); HAth Ak 23R8 /b2l
(RIEEREAT]); FreeZol ikif). HiScript®ll Q RT
SuperMix {7l &+ SYBR Premix Ex Taq™II PCR iR
PG MR AEHEAR (D ARAF]; HEFEE
S (ETAMIRE (L BRBAERAR];
/N BR B EL ST D (RAW264.7, SE[E ATCC A#]);
M ZE 2K #3  ( dexamethasone , DEX ) . Jig £ ¥
(lipopolysaccharide, LPS) ¥ H 3% [E Sigma-Aldrich
AF.

MACEERZM T 2021 45 10 HREWRA LZ
AR, 2R ORI S AR
B C. nudiflora Hook. et Arn., FEA (K5
20211010201) LRAFE T M A BE 25 K 22 [ bR ER 24
AL R T T
2 RRESNE

EURTE BR300 33.5 kg TR, 95% 4
B (AR AREL 3 Wk, BHR 2h, JRJEIRYE S TCREk, 15
PR EL 2.5 kg KHBFIZERE, HLRREXL
AR /N B R ek o BEPR Ol IR T
HATRERUS 4 %, GIFFERUAW, DR IRYE 5 5 5l
PAFAMBEELAL 56 g« BEFR LWL 210 gv 1E T E
AL 600 go

¥ 600 g 1E T BEHALH R RE 78 /I AR fa . FREX
930 g FEfR (60~80 H) #FE, RAETIE&KH
FREX 3.0 kg fEfE (100~200 H) Ak, @ik,
Tk bR, & B e-HEE (100 0 0. 9812, 96 ¢
4,94:6.92:8.,90:10. 87 : 13, 85: 15, 83 :
17. 80 :20. 75:25. 50 :50) NRzhAH, FFAEE
FEBEME 4~5 MFEAAFR,  [FES A TLC kil risc g
Wor, AIFREMRBE SRS, RAEH 9N
45 (Fr. A~D. R¥E TLC KR 45 FIEEAE T Fr. D
A Fr. Fib—505.

Fr.D (30.0g, S Hbe-HEE 94 1 6~92 1 8 ¥k
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B, SRAVEER BB T 7 By, DL S - T
(100 :0. 98:2. 97:3. 96:4. 95:5. 94: 6.
92:8.90: 10, 87 : 13,83 :17.80:20. 75 : 25,
0:100) BEHATEEETEM, TLC KRG &AM
BE RIS, 193] 8 MRS Fr. D1~D8. Fr. D52(3.0
g, R BE-HEE 95 LS VR, SRR A
AT B, LS H be-F I (100 004 98 12,97 :
3,96 4. 95:5. 94:6) HHATEEEVEM, TLC &
Wa & HBA MR MR, B3 2 Mg Fr
D5A 1 Fr. D5B. Fr. D5B (1.3 g, & -z
94 1 6 Yeli¥), KH ODS H: 435, LLHFEE-7K (20%-
25%. 30%-+ 40%-. 50%. 60%) BEEEHEM, TLC &
WG & BA AP SRS, 832813 N Fro
D5B1~D5B13. K il & 84 & R0l AH XS Fr. DSB3.
Fr.D5B5. Fr. D5B12 #474lifk., M Fr. D5B3 3K151k
448 (15.8mg, r=65min, 30%FEE) 19 (9.1
mg, ®rR=60min, 30%H L), Fr.D5BS5 U AEY)
2 (7.6 mg, ®rR=60min, 18%ZfE) 13 (5.1 mg,
=65 min, 18%ZJE), Fr. D5B12 L&Y 1
(12.0 mg, =16 min, 60%F ).

Fr.F (79.1 g, S He-HEE 87 © 13~85 : 15 ¥t
DD, SRR BASARAT 8, & - H
(100 0. 96 : 4. 94:6. 92:8, 90 :10. 87 : 13,
85 115, 80 : 20, 75:25) MW, TLC Kilf56
HEAFARIBE SRS o K28 3L S A Fr
FO (& P he-HEE 80 20 Vel HEfT4litk, RS
&Y 4 (30.7mg, rR=25min, 20%ZME) 5 (10.2
mg, ®R=35min, 20%ZME). 6 (5.2mg, r=32min,
20%Z0E) 7 (6.8 mg, =60 min, 20%Z M)

3 PBEMRBATRE
3.1 Eg/KER

FE BRI 3 mg (b &P 1 T RN, 12 mol/L
AR (BURELER 1 mL Ii/K#BEZE 6 mL) 5 mL,
KIEINH 2 he FEYIHEEER O BR-/KAEEL, BUR Z
Wl ET155%E . KB RBUbERE D-&PEF1 L-
HIEFES 3mg, FRIE . D-FIEPEFN L6 & 50 2
mL PEBE AR, FEIIN 2 mg L-2F- e UL 6 2h R G
60 C/AKWIMH 1 h, FFRMEEREHIMA 5 uL 26
HOR BIRAERRS, 60 C/KIBIIFA 1 h.

3.2 HPLC ©$#h

LG m AR 3 B, BB A Welch
Materials XB-Cis (250 mmX4.6 mm, 5um), iis)
IR ZHE-0.1%HER/K (25 1 75) SV, BRI

& 1.0mL/min, K 270 nm. SFrUERERTAEY)
(YRR R RE T (R BEAT LR, AR B A4 1
Y X I BIN D-A %0
4 MBRTEMHAR
4.1 HpEEEF REHETEN

RAW264.7 4l KT ATCC, 7E 37 C. 5%
CO, %M F, BTH 10%62F 1% (fetal bovine
serum, FBS) M 1% % &= /# % 2% (Invitrogen,
Carlsbad, CA, 3£[E) [ Dulbecco’s Modified Eagle
Medium (DMEM) #5575, B53% 24 h JBOSEUEK
W, ZHMIRE N 1 X104 AN /mL, &L 100 pL $22
Bl 96 L, AHMINGEEfS, 43Xt IEZH . FHMERT R
DEX #4120 pmol/L) Z5 Zj2H (il A1) 20 pmol/L),
B4 3 AL, B59E 24 ho I 10% CCK-8 ¥,
HREREIR 4h, 1F 450 nm AN EROEE (4) fH.
4.2 ECBPEE PCR (RT-qPCR) 74

IoF 1 X HE L AN 25 2520 P 20 pmol/L Ak & W TRk B
1 h, RGBT 1 ug/mL LPS, 153% 24 h.
b, IR FreeZol aGfI42 I
RNAs, f#] HiScript®l1 Q RT SuperMix (& gDNA i
7)) XA BN cDNA. {8 BGI A a5t
[R5 S 519081 SYBR Premix Ex Tag™II PCR ikl
S AR A BB IR F-a (tumor necrosis factor-a, TNF-
o) FAYIA%-6 (interleukin-6, IL-6)+ IL-1f VAKX
ACTB (] mRNA FIEKF. 5, ¥ HAR mRNA 7K
P4k ACTB mRNA 7P UAFEME (R 1.
5 #R
5.1 S$HEE

AP 1 BEEETIRYD, [l —34.5 (¢ 1.00 CH;0H),
HR-ESI-MS m/z 629.257 4 [M + Na]* (it 5 {8
629.256 8) , 44y 'H-NMR Al 3C-NMR ¥#E1L &4

#z 1 RT-qPCR 3|¥IFF5)
Table 1 Primer sequence of RT-qPCR

GRS 51975
GAPDH ER:
GTGAACCACGAGAAATATGACAAC
R Ii: AGTGATGGCATGGACTGTG
TNF-a IEA: CAGGCGGTGCCTATGTCTC
S Il CGATCACCCCGAAGTTCAGTAG
IL-18 1E[a: TTCAGGCAGGCAGTATCACTC
S I GAAGGTCCACGGGAAAGACAC
IL-6 1E[A: TAGTCCTTCCTACCCCAATTTCC

S TTGGTCCTTAGCCACTCCTTC
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1 5 FAN C3HpOn, AEFE 11, IR ERRE
A% (3427 em ). XUEE (1625,1508cm™) Z5kF
FIE MR AT U

'H-NMR (% 2) B 1 MR ABX &
#%; 0u 7.04 (1H, d, J = 2.0 Hz, H-2"), 6.78 (1H, d,
J=8.2Hz H-5"),6.94 (1H, dd, J= 8.2, 2.0 Hz, H-6"),
1 Hx AXEEESE S on 7.57 (1H, d, J = 15.9 Hz, H-
7", 6.29 (1H, d, J=15.9 Hz, H-8"), 1 MR EHA
{55 0u5.49 (1H,dt,J=11.0, 7.2 Hz, H-9). 5.37 (1H,
dt, J = 11.0, 6.7 Hz, H-10), 14> B-D-%i % i3 A
=5 on4.31(d,J=8.0Hz, H-1), 1 MNELE A
%5 on3.80 (1H, dt,J=9.8,7.0 Hz, H-12a). 3.60 (1H,
dt,J=9.7,7.1 Hz,H-12b). *C-NMR (& 1) il DEPT-
135 SRt 31 Mk(ES, B 6 Mk, 14 4
YR, 10 AN F RN 1 AN 3L, Horpog 1 ANER 3R
5 oc 221.5, 2 ANERFRIEE oc 174.1, 169.1, 1 M%)
B HERK oc 104.6. AW 1 MEAEEHE S S Atk
A% (3R,7R)-tuberonic-acid-12-O-[6"-O-(E)-feruloyl]-
B-D-glucopyranosidel® 15 i £ 45 HE H AL, X A7E
TG 11 C-1 KA, & T 1 AN IET A,
HMBC i (& 1) 41, 014.80 (Ho-1")5 6c 174.1 (C-
1) HZEfEFZR, on 1.36 (H2-3") 5 ¢ 65.5 (C-1"").
31.8 (C-2"). 14.1 (C-4" ¥JfFmFEFH, £ C-1
PrpRE R A TR . 28 BorMr, B THRED 1
(P giie (B 2D,

TSR IR EE, H-3 (6n 2.30)F1 H-7 (6
1.94)LL K NOESY &+ H-3/H-8 #H=<F1 H-2/H-7
FHOCHI A, H-3/H-7 X # 84 J XA B [1rans
isomer: ou 2.24 (H-3). ou 1.91 (H-7); cis isomer: dn
2.80 (H-3). 6n2.35-2.45 (H-7), i@t ECD 1543
H, A1 K CD 35 38,78 /AL i 115 ECD
A R (-3, #Eith ey 1 4t i
N 38,78, 4 SciFinder 2 [ Hl, L&Y 1 Nk
GV, AN ERE E.

tEY 2: AEMA, [als—5.3 (c0.1, MeOH),
HR-ESI-MS m/z 579.209 5 [M—H] (calcd.for
579.207 2), 5+ T 3 A CasH36013. "H-NMR (400 MHz,
CD;0D) ¢: 6.72 (2H, s, H-2", 6), 6.66 (2H, s, H-2,6),
4.87 (1H,d,J=7.3 Hz,H-1"),4.77 (1H, d, J= 3.9 Hz,
H-7%, 4.72 (1H, d, J = 4.3 Hz, H-7), 4.29 (1H, m, H-
9'b), 4.26 (1H, m, H-9b), 3.92 (1H, m, H-9a), 3.90 (1H,
m, H-9a), 3.86 (6H, s, 3, 5-OCH3), 3.84 (6H, s, 3", 5
OCHs), 3.11 (2H, m, H-8, 8"); 3C-NMR (100 MHz,

=2 &4 1 87 '"H-NMR F1 3C-NMR #1#E (400/100

MHz, CD:;OD)

Table 2 'H-NMR and 3C-NMR data for compound 1
(400/100 MHz, CD30OD)
BRAL o dc
1 174.1
2 2.67 (1H, m), 2.27 (1H, m) 39.8
3 2.30 (1H, m) 39.2
4 1.48 (1H, m), 2.15 (1H, m) 28.1
5 2.07 (2H, m) 386
6 2215
7 1.94 (1H, m) 55.0
8 2.35 (2H, m) 26.3
9 5.49 (1H, dt, J = 11.0, 7.2 Hz) 129.0
10 5.37 (1H, dt, J =11.0, 6.7 Hz) 128.9
11 2.40 (2H, m) 29.2
12 3.80 (1H, dt, J=9.8, 7.0 Hz) 70.5
3.60 (1H, dt, J=9.7, 7.1 Hz)
gle-l'  4.31(d, J=8.0Hz) 104.6
gle-2"  3.21 (m) 75.0
gle-3'  3.38(m) 77.9
gle-4'  3.35(m) 718
gle-5"  3.54 (m) 75.4
glc-6'  4.49, 4.34 (m) 64.7
1" 127.7
2" 7.04 (1H,d, J=2.0Hz) 115.2
3" 146.8
4" 149.7
5" 6.78 (1H, d, J =8.2 Hz) 116.5
6" 6.94 (1H, dd, J=8.2, 2.0 Hz) 123.0
7 7.57 (1H, d, J =15.9 Hz) 147.2
8" 6.29 (1H, d, J = 15.9 Hz) 114.9
9" 169.1
1 4.08 (2H, 1, J = 6.6 Hz) 65.5
2" 1.60 (2H, m) 318
3" 1.38 (2H, m) 20.2
4™ 0.93 (3H,t,J=7.4Hz) 14.1
(0]
) (6]

HO . \8_/4 90 o o C )l OWM

el

E1

k&4 1 89 'H-'"H COSY (=) #g5%1 HMBC

H~C) %

Fig.1 '"H-'H COSY (===) and HMBC (H —€)

correlations of compound 1
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Fig.2 Structures of compound 1

exptl.for 1
6 1 - - - calcd.for BR,7R)-1
..~~~ calcd.for (35,75)-1

CD [mdeg]

200 300 400
A/nm

3 L&Y 18 ECD EE
Fig. 3 ECD spectra of compound 1

CD;0D) o: 154.4 (C-3',5"), 149.4 (C-3), 149.4 (C-5),
139.5 (C-1"), 136.2 (C-4), 135.6 (C-4"), 133.1 (C-1),
105.3 (C-1"), 104.8 (C-2), 104.8 (C-6), 104.5 (C-2/,
6"), 87.6 (C-7", 87.2 (C-7), 78.3 (C-3"), 77.8 (C-5"),
75.7 (C-2"),72.9 (C-9), 72.9 (C-9", 71.3 (C-4"), 62.6
(C-6"),57.1(3',5"-OCHz), 56.8 (3, 5-OCH3), 55.7 (C-
8), 55.5 (C-8"). LA & ¥a 5 CmkdliE — 87, MM
EAAEY 2 N syringaresinol-4'-O-D-monogluco-
pyranoside.

& 3: AEKAK, [0, —8.6 (c0.1, MeOH),
HR-ESI-MS m/z 549.198 5 [M — H]™ (calcd. for
549.196 7), 4T3 C27H34012. 'TH-NMR (400 MHz,
CD;0D) ¢: 6.95 (1H, d, J=1.9 Hz, H-2), 6.83 (1H, dd,
J=28.1, 1.9 Hz, H-6), 6.77 (1H, d, J = 8.1 Hz, H-5),
6.72 (2H, s, H-2', 6", 4.87 (1H, d, J = 7.5 Hz, H-1"),
4.76 (1H, d, J=3.9 Hz, H-7"), 4.72 (1H, d, J = 4.4 Hz,
H-7), 4.28 (1H, m, H-9b), 4.25 (1H, m, H-9'b), 3.90
(1H, m, H-9'a), 3.88 (1H, m, H-9a), 3.86 (9H, s, 3, 3/,
5'-OCH3), 3.14 (2H, m, H-8, 8"); '3C-NMR (100 MHz,
CD;0D) o: 154.4 (C-3', 5", 149.3 (C-3), 147.4 (C-4),
139.6 (C-4"), 135.6 (C-1"), 133.8 (C-1), 120.1 (C-6),
116.1 (C-5), 111.0 (C-2), 105.3 (C-1"), 104.8 (C-2'6",
87.5 (C-7), 87.2 (C-7", 78.3 (C-5"), 77.8 (C-3"), 75.7

(C-2"), 72.9 (C-9), 72.7 (C-9"), 71.3 (C-4"), 62.6 (C-
6"), 57.1 (3", 5-OCH3), 56.4 (3-OCHj), 55.8 (C-8),
55.3 (C-8). LA E¥a 5 ClfiE —5®, M etl
G 3 N RER A

&Y 4. GHEOMIRYI, HR-ESI-MS m/z623.199 8
[M_HT (calcd. for 623.197 1), ﬁj\%ﬁy\j C29H360155
'H-NMR (400 MHz, CDs;0D) é: 7.61 (1H, d, J=15.9
Hz, H-8""), 6.97 (1H, dd, J = 8.2, 2.0 Hz, H-6""), 6.80
(1H, d, J = 8.1 Hz, H-2), 6.71 (1H, d, J = 1.9 Hz, H-
5", 6.69 (1H, d, J = 8.4 Hz, H-2""), 6.58 (1H, dd, J =
8.0, 2.0 Hz, H-6), 6.56 (1H, d, J = 2.0 Hz, H-5), 6.29
(1H, d, J=15.9 Hz, H-7""), 5.21 (1H, d, J= 3.9 Hz, H-
1"), 4.40 (1H, d, J= 7.9 Hz, H-1'), 3.70 (2H, m, H-7),
2.81 (2H, t, J = 7.4 Hz, H-8), 1.11 (3H, d, J= 6.1 Hz,
H-6"); BC-NMR (100 MHz, CD;OD) ¢: 168.3 (C=0),
149.8 (C-3""), 148.0 (C-8"), 146.8 (C-4""), 146.1 (C-
4), 144.7 (C-3), 131.4 (C-1), 127.6 (C-1""), 123.2 (C-
6", 121.3 (C-6), 117.2 (C-2), 116.5 (C-5""), 116.3
(C-5), 115.2 (C-2""), 114.7 (C-7""), 104.2 (C-1"),
103.0 (C-1"), 81.6 (C-3"), 76.2 (C-2"), 76.0 (C-5"),
73.8 (C-4"), 72.3 (C-2"), 72.2 (C-7), 72.0 (C-3"),
70.6 (C-5"), 70.4 (C-4"), 62.3 (C-6"), 36.5 (C-8), 18.4
(C-6")o LA FHHE 5 SOkl — 8, HMUE e s
V) 4 REEIEHEL .

WEYS: SENIRY), HR-ESI-MS m/z623.198 3
[M—H] (calcd. for 623.197 1), 5> F A CoH36015.
'H-NMR (400 MHz, CD;OD) é: 7.58 (1H, d, J=15.8
Hz, H-8""), 7.05 (1H, dd, J = 8.0, 2.1 Hz, H-6""), 6.90
(1H, d, J = 1.9 Hz, H-5""), 6.79 (1H, d, J = 8.7 Hz, H-
2, 6.70 (1H, d, J= 8.1 Hz, H-2), 6.65 (1H, d, J=2.0
Hz, H-5), 6.55 (1H, dd, J= 8.1, 2.2 Hz, H-6), 6.30 (1H,
d, J=15.8 Hz, H-7"), 5.20 (1H, d, J = 3.9 Hz, H-1"),
4.51 (1H, d, J= 7.2 Hz, H-1"), 3.73 (2H, m, H-7), 2.79
(2H, t, J = 7.4 Hz, H-8), 1.27 (3H, d, J = 6.2 Hz, H-
6"); BC-NMR (100 MHz, CD;0D) J: 169.1 (C=0),
149.6 (C-4""), 147.2 (C-8"), 146.7 (C-3""), 146.1 (C-
4), 144.6 (C-3), 131.3 (C-1), 127.6 (C-1""), 123.2 (C-
6", 121.3 (C-6), 117.0 (C-2), 116.5 (C-5""), 116.3 (C-
5), 115.1 (C-2""), 114.8 (C-7""), 104.3 (C-1"), 102.7 (C-
1”), 83.9 (C-3"), 75.6 (C-5'), 75.3 (C-2"), 74.0 (C-4"),
72.4 (C-3"), 72.3 (C-7), 72.2 (C-2"), 70.3 (C-5"),
70.0 (C-4"), 64.6 (C-6"), 36.6 (C-8), 17.9 (C-6"). Lk
e S SRR IE — 2, SR A Y 5 AR
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B 6: R CHRYAR, HR-ESI-MS m/z447.093 7
[M—H]" (calcd. for 447.092 2), 4+ 3 H C21H20011-
IH-NMR (400 MHz, DMSO-ds) 6: 12.99 (1H, s, 5-
OH), 7.45 (1H, d, J = 2.4 Hz, H-2"), 7.44 (1H, dd, J =
2.4, 8.4 Hz, H-6"), 6.90 (1H, d, J = 8.3 Hz, H-5"), 6.79
(1H, d, J=2.2 Hz, H-8), 6.75 (1H, s, H-3), 6.44 (1H, d,
J=12.2Hz, H-6), 5.08 (1H, d, J= 7.1 Hz, H-1"); 13C-
NMR (100 MHz, DMSO-de) J: 181.9 (C-4), 164.5 (C-
7), 163.0 (C-2), 161.2 (C-5), 157.0 (C-9), 150.0 (C-4"),
145.8 (C-3"), 121.4 (C-1", 119.2 (C-6"), 116.0 (C-5%,
113.6 (C-2"), 105.4 (C-3), 103.2 (C-10), 99.9 (C-1"),
99.6 (C-6), 94.7 (C-8), 77.2 (C-5"), 76.4 (C-3"), 73.1
(C-2"), 69.6 (C-4"), 60.6 (C-6")o LA F%¥5 5 0 lkAR
E—H00, e A 6 KR E K -7-0-B-D-7
TIREH o

&Y 7. FR R, HR-ESI-MS m/z 447.093 4
[M—H] (calcd. for 447.092 2), 43 H C21H20011-
'H-NMR (400 MHz, CD;OD) §: 7.44 (1H, dd, J=2.1,
8.1 Hz, H-6"), 7.42 (1H, d, J = 2.0 Hz, H-2"), 7.30 (1H,
d, J=8.1 Hz, H-5"), 6.58 (1H, s, H-3), 6.43 (1H, d, J =
2.1 Hz, H-8), 6.20 (1H, d, J = 2.1 Hz, H-6), 4.94 (1H,
d,J=7.0Hz, H-1"); '3C-NMR (100 MHz, CD;0D) §:
183.8 (C-4), 166.2 (C-2), 165.4 (C-7), 163.2 (C-5),
159.4 (C-9), 150.0 (C-4"), 148.6 (C-3"), 127.2 (C-1),
119.8 (C-6"), 117.9 (C-5%, 114.8 (C-2'), 105.4 (C-10),
105.0 (C-3), 103.2 (C-1"), 100.3 (C-6), 95.1 (C-8), 78.5
(C-5"),77.55 (C-3"), 74.8 (C-2"), 71.3 (C-4"), 62.4 (C-
6. DL EHE S SCkikaE — 80, MeS AT
AR B H R -4"-O-B-D-H &I HEF -

&Y 8: KR MARY), HR-ESI-MS m/z
273.135 3 [M—H] " (caled. for 273.133 3), 71N
C13H206. 'H-NMR (400 MHz, CD;0D) §: 4.67 (1H,
d, J=5.6 Hz, H-8), 4.28 (2H, dd, J = 12.9, 7.8 Hz, H-
10), 4.14 (2H, m, H-1), 4.10 (2H, t, J = 6.6 Hz, H-1),
3.88 (1H, dd, J= 5.6, 4.6 Hz, H-9), 3.10 (1H, m, H-5),
2.67 (1H, q, J = 15.6 Hz, H-4b), 2.40 (1H, q, J= 15.6
Hz, H-4a), 1.63 (2H, m, H-2"), 1.41 (2H, m, H-3"), 0.95
(3H,t,J=7.4 Hz, H-4"); BC-NMR (100 MHz, CD;0D)
9: 174.7 (C-3), 142.6 (C-9), 139.9 (C-8), 76.6 (C-6),
75.8 (C-7), 65.6 (C-1%), 57.4 (C-10), 56.8 (C-1), 49.5
(C-5), 36.3 (C-4), 31.8 (C-2"), 20.2 (C-3"), 14.0 (C-4").
DA b B 5 ek — 800, S AT 8 8

(7R)-hydroxyeucommic acid n-butyl ester.

WA 9: FHEMIRY), HR-ESI-MS m/z283.1196
[M—H]" (calcd.for 283.117 6), 4 TN C14H20060
'H-NMR (400 MHz, CD;0D) ¢: 7.26 (2H, s, H-2,6),
7.25 (2H, s, H-3, 5), 7.17 (1H, m, H-4), 4.30 (1H, d,
J=17.8 Hz, H-1"), 4.10 (1H, m, H-8a), 3.74 (1H, m, H-
8b), 2.94 (2H, m, H-7); 3C-NMR (100 MHz, CD;0D)
J5:140.1 (C-1), 130.0 (C-2, 6), 129.3 (C-3, 5), 127.2 (C-
4), 104.4 (C-1", 78.1 (C-3"), 78.0 (C-5"), 75.1 (C-2"),
71.7 (C-8), 71.6 (C-4"), 62.7 (C-6"), 37.2 (C-7). LA E
s 5 oCuRE — 50, WM ENET 9 N 2-
phenylethyl-B-D-glucopyranoside.

52 RIMRSRIEMIEMN

X o B AL S VAT RSN RIS TR L, S
A RIFPL RIS ED) . K H CCK-8 1Ll 2
tERERAEMEEN, LR REN, Yis
YIRIE N 20 pmol/L B, FrE AN RAW264.7
IS R I E T 85%. SRS KA LPS BN
RAW264.7 ERRA AR RS AR, DEX
NBHTEZG, BRI LPS 551 R IE R T TNF-a.
IL-1B T IL-6 ) mRNA ik /K-F, vFEEYIRIHT
HAEH - K H Bonferroni #5615 4T B[R 2 7 2 0 #r .
WK 4 s, tha 1. 3~5. 7~9 BEEAERLRE
i TNF-a« IL-1B F1 IL-6 ] mRNA Fik. HHb
EW) 4 S RILH B PR BR
6 i1t

BRAC BRI ZE I M AN 20, EE0 N
T = B ORI R IEEEE S, AR
I RIE R R 95% L REFR U IE T B 3Lk AT
SIEAETE, 33 9 MRARLEY, HiikEm
JEACEY, AV 8 NERAE S Bk i I 543 31
HAAEENZ, HaY 1 1E C-1 kAT st
% 8B AW FAE o B AR AT T IR T REAE RV
A, HARo B IR ReP KOGk, I AR 1%
PR B AR DU AR P il C-1 AR EE S IR T K
= Fischer Ba Ak 5N T T i) AT e«

ST, HENAEY 1 AT RE N IREOT R AR R
2 N Tredn. Rk, HEmrpmatei g
—ERAANE, FERTZIE RIS 1 2 AP AN
N TRt 2% .

b, ZAMMCED BRI EY) 1 BReIN ] 2 5E
KF TNF-on IL-1B F11 IL-6 [f] mRNA Fik/KF, &
WHEAMLFEE TR R BRI P, oy FLdk
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4 9 MELAIRS LPS R RAW264.7 BEIRAEN RIFSHFM (X +s,n=3)
Fig. 4 Effects of nine compounds on LPS-induced production of inflammatory mediators in RAW264.7 cells (X £ s, n=3)
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