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Abstract: Objective To study the chemical constituents and biological activities from the n-butanol extract of Lizhihe (Litchi
Semen). Methods The compounds were systematically isolated and purified by using various chromatographic separation and
analysis techniques, including silica gel, D101 macroporous resins, MCI, ODS, Sephadex LH-20 chromatographies and

semi-prepative HPLC. The structures were identified on the basis of physicochemical properties and spectral data. The inhibitory
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effect of the compound on nitirc oxide production in LPS-induced mouse macrophage RAW264.7 cells was evaluated by Griss assay.
Moreover, the antioxidant activities in vitro were tested by DPPH assay. Results A total of 15 compounds were isolated and
identified as naringenin-7-O-(2",6"-di-O-0-L-thamnopyranosyl)-B-D-glucopyranoside (1), litchioside D (2), isorhamnetin-
3-0-(2",6"-di-O-0-L-rhamnopyranosyl)-p-D-glucopyranoside  (3), kaempferol-3-O-[(6-caffeoyl)-B-glucopyranosyl(l — 3)-a-
methyl ester (5), 5-O-B-D-
glucopyranosyloxyjasmonic butyl ester (6), 5-O-B-D-glucopyranosyloxyjasmonic acid (7), pinoresinol-4-O-f-D-glucopyranoside

rhamnopyranoside]-7-O-a-thamnopyranoside  (4), 5-O-p-D-glucopyranosyloxyjasmo-nic
(8), epipinoresinol-4-O-B-D-glucopyranoside (9), pyrafortunoside A (10), phenylethyl-rutinoside (11), benzyl alcohol-O-B-D-
glucopyranoside (12), methyl-1-(B-D-ribofuranosyl)-imidazolin-2-one-4-carboxylate (13), methyl shikimate (14), and shikimic acid
(15). Amoung them, compound 13 showed strong inhibitory activities against LPS-induced NO production in RAW264.7
macrophages, with ICso value of (27.942.8) pumol/L, 15 exhibted obvious activities with ICso value of (62.4+9.7) pumol/L.
Additionally, compound 4 displayed a degree of DPPH radical scavenging activities with ICso value of (109.8 +-1.5) pmol/L.
Conclusion Compounds 1, 3—6, 9—15 are isolated form Litchi Semen for the first time. Compound 13 had strong
anti-inflammatory activity in vitro and 15 possessed moderate anti-inflammatory activity. Moreover, Compound 4 was found to have
moderate anti-oxidant activity.

Key words: Litchi Semen; glycoside; anti-inflammatory activity; anti-oxidant activity; kaempferol-3-O-[(6-caffeoyl)-p- glucopyranosyl

(1—-3)-a-rhamnopyranoside]-7-O-a-rhamnopyranoside; shikimic acid

IHAZ AT TR (Sapindaceae) 74 JBHEY)
A% Litchi chinensis Soon [T RGAFI T, N7
120 Kpkzs wiz. BosE, Hstl+s, 17T
KE AP SR, DA AR A G
PrE M, SRR T BA B R MEMATE
Gb, HRI P an BZiE BAA R 2 e .. 75
Botegirh 2ibt, ik (hE 20 BAeE, H
PR, BRHL e, A BS, BITAREYE. #
FEILJRETIR, TR 7 3R . S8 R R SR
ARk, E NS AT T RGN, B
WGy 2B E L ImRRLHT . DRAB T REE T 1HI .
Forb, A2 W FUaR B, 3 B 2 25 A T 2K
= RBEER . A5 LR KA S EEE100, B
REGETEVER TR, Hh B BA PR . Sra L.
Ut FEIURE. AR SE 2 7 S TR 14, g B R
NWFF IR 7 BTG B2y, i R 2 AT
R IR AR AR o AR S0 7 BOZAE T IRk AT
TSI RETE, A2y B3] 15 MEEY, 535
%58 AR R -7-0-(2",6"-—.-O-a-L- R A= HE 3k )-B-D-
e W R 4 BE FF [naringenin-7-O-(2",6"'-di-O-0-L-
rhamnopyranosyl)-B-D-glucopyranoside, 1]. litchioside
D (2). B R&F&K-3-0-2"6" = -0-0-L- i 2= f
5 )-B-D- Mk Wi % %) B B [isorhamnetin-3-O-(2",6"-
di-O-0-L-rhamnopyranosyl)-p-D-glucopyranoside, 3]+
LL1 25 193 -3-0-(6-O- MF 19t 5= )-B- ] %) B 5= -(1-3)-0- iR
25 B -7-0-a- iR 25 1 [kaempferol-3-O-[(6-caffeoyl)-
B-glucopyranosyl(1 — 3)-a-rhamnopyranoside]-7-O-a-
rhamnopyranoside, 4]+ 5-O-B-D-7%5 %) §# 1 5 Fi] Bl R

H g (5-0-B-D-glucopyranosyloxyjasmonic methyl
ester, 5). 5-O-B-D-Hi G HEH RFIMRAEL T B (5%-O-
B-D-glucopyranosyloxyjasmonic butyl ester, 6) .
5-O-B-D- 7 & BE B SR A AR (5-0-B-D-glucopyra-
nosyloxyjasmonic acid, 7). ¥AHEZ-4-0-B-D-81 %) ¥
H (pinoresinol-4-O-B-D-glucopyranoside, 8). FAx
fIg % -4-O-B-D- ] % §% # ( epipinoresinol-4-O-B-D-
glucopyranoside, 9). pyrafortunoside A (10). 7K/,
HZEH T (phenylethyl-rutinoside, 11). 2K H [f-
O-B-D- Mt T % %] # 7 ( benzyl alcohol-O-B-D-
glucopyranoside, 12). methyl-1-(B-D-ribofuranosyl)-
imidazolin-2-one-4-carboxylate (13). Z¥ ¥R F fig
(methyl shikimate, 14)+ ZF 5 R (shikimic acid, 15).
WEW 1. 3~6. 9~15 NERNH 7 B
. R 2 T BRI RAW264.7 1E TR
BRI & AT RSN R TEYEDT IT, 45
K, AL EY) 13 X5 NO BBURA B M 1%, 3
FHAMHRE  (median inhibition concentration, 1Cso)
9 (27.9£2.8) pmol/L, AW 15 HE/RH —E 1
e, o ICso N (62.449.7) umol/L; FiH L
WIS IREY], (a4 B —ER 1,1- 28K %-2-
—AHEZRE (1,1-diphenyl-2-trinitrophenylhydrazine,
DPPH) H HIAE RGN, H ICso N (109.8+£1.5)
pmol/L.
1 5N

Bruker Avance III 400 MHz. Bruker DRX 500
MHz. Bruker Avance III 600 MHz i FAZ 3L ARAX
(f# [ Bruker 2A7)); Agilent 1260 HERGBAR A
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(3EH Agilent AF]D); Cig il il AE (250 mmX 10
mm, 5um, E[E Agilent AF]); EIGEER (200~
300 H, F ST ); GFoss 2 iRk (F
B VEAL T ) LH-20 ¥2 79 3 E 5 ORE B R
(Sephadex LH-20, 3[E Pharmacia 2] ); MCI #
fE (HAZZEWSRAFD; [RAH Cis b5 K
(ODS, £ Merck A 5] ); D101 KFLILFH# i (K
A RBRHARAFD; #E AR AR (10%60
B OO WEE. O B, IETRE. 4R
i =& HLE. ARy E 2 Tolkakih 2%
aisy); R (R R EAERIE R AFD;
Synergy2 £ IhAEMEFRI (3E[E BIOTEK); HP8O %Y
YR FEM (5[ Eppendorf A F]); LPS. NO &
W& L-FR SRR (L-NMMA, o R4E
VIR AIRAF)D; DMEM 1:55% (3£[E Hyclone
AFD; JadeimE (SEE Gibeo AF]); R/
. R At e NSAEMHEAREGRAFD; =
FILEHA (DMSO, ([ Sigma AF]); 4E4:% C
A O RIEARFIZ AR AR, B2 H44021171,
5 201001 ).

FHBAZ LM T 2017 929 F T B TSR0 245 44 i
Y, EIVE, Ham PR RS TR S
TENTCETRHEM KL L. chinensis Sonn ) T-J5 %
BT, AR T oA R R i 2 et
FE LS = (D2017-001).
2 REES59E

TR TEERE R 30 kg, FHESE T 85%M) 2. 1%
[FIRERE 3 WK, &9F15 5.2 L 200, WRIRYE1S
2E 3.4 kgo REMMKREFAMBAER 3K, A
JE R BE R R AN IE T BEAEEL 6 Ik, IR IRYE1S
FIAMBERAL (729.7 @) BEER LERIBAL (522.9 gD\
IE TEEERAL (558.6 g) FI/KEBAL (1665.4 g). HFIE
TEEHAL (558.6 g) i D101 KALBHAELA (30%.
50%- 70%F1 90%) ZEE-/KEEEVERL, 15 6 M5
Bt (Fr. 1~6). Fr. 1 (120.8 g) &R MIRE, DU
ZEHE-FEE (40 1 1~1 1) BREEVEm, 153 6
My (Fr. 1.1~1.6). Fr. 1.2 (102 g) &RERF:A
i, DL=FFkE-FEE (30 0 1~0: 1) BAEEVRM,
B3] 5 My (Fr. 1.2.1~1.2.5). Fr. 122 (4.8 g)
28 MCI FEERELLFFEE-K (10 2 90~100 & 0) B
Yelbi, F| 6 ANF4r (Fr.1.2.2.1~12.2.6). Fr. 1.2.2.5
(130.8 mg) &¥:Hil#&wiAH [ 27K (8:192)] &
HJaiftk, BEY 14 (20.8 mg, =8 min). Fr.

1.2.2.6 (903.6 mg) LM AT (A1l DL =5 FH e- HH
(20 1~0: 1) BREESEMASMHAEY 15 (228 mg).
Fr. 1.5(17.3 @) SRk AE (il DL =& FF e- FR 2 (20
1~0: 1), EERBEMLEY 13 (120 mg). Fr2
(47.0 g i D101 RALMARLL (30%- 50%. 70%AH
90% L) Ve, 43 7 Miisr (Fr.2.1~2.7), Fr.2.3
(27.5 @) SRERAE AL, D=8 FlE-HEE (20 1 1~
0: WM, 55 Mg (Fr.2.3.1~2.3.5), Fr. 2.3.2
(7573 mg) 4 JxAH ODS i, DIFEL-/K (10 :
90~100 : 0)FEEVENL, 2 Sephadex LH-20 il ( H
B dHATdith, HEMLEY S (32.4 mg), Fr.23.4
(2.8 g) &< fH ODS HE i, DLHEE-7/K (10 0 90~
100 : 0) ¥iMit, £ Sephadex LH-20 i, DL=&H
Fe-FEE (10D gifh, [3E0E%10 (9mg). Fr.
4(135.8 @) SRERAE il DL =& e- FHHEBE (20 & 1~
0:1) P, 1959 M (Fr.4.1~4.9), Fr.4.5
(1.2 g) Z&JxtH ODS ik LFFEE-7K (10 : 90~
100 : 0) 435, £ Sephadex LH-20 t&i% (FE) )5,
BELL AT (60.8 mg), L&A [ ZHE-/K
(12 1 88) ] /a5 EMLA9 11 (382 mg, w=27
min), ZHEWAH [ ZME-/K (17 2 83)] st
18 FMLEY) 8 (10.6 mg, tr=2 min) 19 (1.8 mg,
=8 min). Fr. 4.8 &AM [ 2LHE-K (21
791 EA A EINEY 1 (70.8 mg, =21 min).
3(3.7 mg, r=10 min), & -l & MHAHL 257K (17 -
83) 14> B AT B S 4 (10.8 mg, rr=26 min).
Fr. 5 (52.1 g) ZRERH: il DL =S H be- I (20 -
1~0 : DL, 433 5 M5 (Fr. 5.1~5.5), Fr. 5.2
28 Jx A ODS At 3% DLHIEE-7K (10 2 90~100 : 0),
Sephadex LH-20 i (HEL) 4lifb)5, fFEMLAY
6 (6mg) Al 12 (2.7 mg). Fr. 5.4 &[4 ODS F: 4
i DV EE-7K (10 £ 90~100 : 0), Sephadex LH-20
ik (HED 4ifb)s, B[REEY 2 (42.9 mg).
3 HHMEE

& 1. HEaLERKE KR, 7+ N
C33H42013, m/z: 725 [M—H] TH-NMR (400 MHz,
CD;0D) 6: 7.25 (2H, dd, J = 8.6, 1.5 Hz, H-2', 6"),
6.78 (2H, d, J = 8.5 Hz, H-3', 5", 6.13 (1H, d, J= 1.7
Hz, H-8), 6.07 (1H, d, J= 1.8 Hz, H-6), 5.29 (1H, ddd,
J =128, 72, 3.0 Hz, H-2), 522 (1H, t, J = 3.5 Hz,
H-1""),5.05 (1H, dd, J=7.7, 5.1 Hz, H-1"), 4.67 (1H,
brs, H-1""), 1.16 (3H, d, J = 6.7 Hz, H-6""), 1.13 (3H,
d, J=6.7 Hz, H-6""); 3C-NMR (100 MHz, CD;0D)
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J: 198.4 (C-4), 166.4 (C-7), 164.9 (C-9), 164.3 (C-5),
158.9 (C-4", 130.7 (C-1"), 129.1 (C-2', 6'), 116.4
(C-37, 5%, 105.0 (C-10), 102.1 (C-1""), 102.0 (C-1"),
99.6 (C-1"), 97.8 (C-6), 96.9 (C-8), 80.5 (C-2), 80.4
(C-2"), 78.3 (C-5"), 76.9 (C-3"), 74.0 (C-4"), 73.5
(C-4""), 72.3 (C-2""), 71.9 (C-2""), 71.6 (C-4"), 71.0
(C-3"),70.4 (C-3""), 69.7 (C-5"""), 68.0 (C-5""), 67.3
(C-6"), 43.8 (C-3), 17.9 (C-6""), 16.8 (C-6""). LA %k
P55 kA E — 30, HUE AT 1 R &
7-0-(2",6"-—.-O-0-L- 58 2= 5 )-B-D- bk Wei 7 26 A o

&Y 2. O LERKE KR, 7N
C33H4017, m/z 709 [M_H]fo TH-NMR (400 MHz,
DMSO-ds) §: 12.0 (1H, brs, OH-5), 7.47 (2H, d, J =
7.3 Hz, H-2', 6", 7.38 (2H, t, J = 7.3 Hz, H-3", 5,
7.33 (1H, m, H-4'), 6.08 (1H, d, J = 2.4 Hz, H-8), 6.06
(1H, d, J = 2.1 Hz, H-6), 5.60 (1H, dd, J = 12.6, 3.2
Hz, H-2), 5.10 (1H, d, J= 7.6 Hz, H-1"), 5.02 (1H, d,
J=3.5Hz, H-1"), 4.57 (1H, brs, H-1""), 3.84 (1H, d,
J = 6.9 Hz, H-5"), 3.73 (1H, d, J = 11.1 Hz, H-6"),
3.13 (1H, d, J = 15.1 Hz, H-3a), 3.15 (1H, m, H-4""),
2.79 (1H, dd, J = 17.2, 3.3 Hz, H-3b), 1.02 3H, d, J =
6.5 Hz, H-6""), 0.97 (3H, d, J = 6.4 Hz, H-6"");
3C-NMR (100 MHz, DMSO-ds) 6: 196.8 (C-4), 164.9
(C-7), 163.0 (C-9), 162.5 (C-5), 138.4 (C-1"), 128.7
(C-4"), 128.6 (C-3',5"), 126.8 (C-2’, 6", 103.5 (C-10),
100.7 (C-1", 100.6 (C-1""), 97.6 (C-1"), 96.5 (C-6),
95.3 (C-8), 79.8 (C-2"), 78.5 (C-2), 76.5 (C-3"), 75.5
(C-5"), 72.1 (C-4""), 71.7 (C-4", 70.7 (C- 3", 70.3
(C-2""), 69.7 (C- 3"), 69.3 (C-4"), 68.6 (C-2"), 68.4
(C-5""), 66.4 (C-5"), 65.9 (C-6"), 42.1 (C-3), 17.9
(C-6""), 16.5 (C-6". LA_LHu 5 cikikiE —ael,
S EAL A 2 N litchioside Do

&Y 3. M LERKE K, »F+XN
C34H42020, ESI-MS m/z 769 [M—H] ", 'H-NMR (600
MHz, CD;0D) §: 7.71 (1H, dd, J = 8.6, 2.2 Hz, H-6"),
7.59 (1H, d, J=2.2 Hz, H-2'), 7.04 (1H, d, J= 8.6 Hz,
H-5"), 6.37 (1H, d, J = 2.1 Hz, H-8), 6.18 (1H, d, J =
2.1Hz, H-6), 5.62 (1H, d, J= 7.7 Hz, H-1"), 5.21 (1H,
d,J=1.7 Hz, H-1""), 4.50 (1H, d, J = 1.7 Hz, H-1"""),
3.93 (3H, s, 4-OCHj3), 1.05 (3H, d, J= 6.2 Hz, H-6""),
0.95 (3H, d, J= 6.2 Hz, H-6""); '3C-NMR (150 MHz,
CD;0D) 6: 179.3 (C-4), 165.7 (C-7), 163.2 (C-5),
158.6 (C-9), 158.4 (C-2), 151.4 (C-3"), 147.1 (C-4"),

134.7 (C-3), 124.6 (C-6"), 123.2 (C-1'), 117.0 (C-5"),
111.9 (C-2, 1059 (C-10), 102.6 (C-1""), 102.2
(C-1"), 100.5 (C-1"), 99.8 (C-6), 94.7 (C-8), 79.8
(C-2", 78.9 (C-5"), 77.1 (C-3"), 74.0 (C-4""), 73.8
(C-4"), 72.4 (C- 3", 72.3 (C- 3"), 72.2 (C-2""), 72.1
(C-2, 71.8 (C-4"), 69.9 (C-5""), 69.7 (C-5"), 68.2
(C-6"), 56.4 (4-OCH3), 17.8 (C-6""), 17.5 (C-6""). LA
T HdE S SCERioE — 20, BUEEA Y 3 AR R
22K -3-0-(2",6"- —.-0-a-L- §3 ZE Wi 3 )-B-D-Hk IR 61 4
BEEF o

wEY 4. mOLERR KR, 77N
C42H46022, ESI-MS m/z: 901 [M_H]f, TH-NMR (500
MHz, CDs;OD) ¢: 7.50 (1H, d, J = 15.9 Hz, H-7""),
7.37 (1H, d, J = 2.1 Hz, H-2"), 7.32 (1H, dd, J = 8.3,
2.1 Hz, H-6"), 7.06 (1H, d, J = 8.3 Hz, H-5"), 7.06 (1H,
d, J = 8.3 Hz, H-3"), 6.92 (1H, d, J = 8.3 Hz, H-6"""),
6.56 (1H, d, J = 2.3 Hz, H-2"""), 6.39 (1H, s, H-8),
6.37 (1H, d, J = 2.1 Hz, H-6), 6.20 (1H, d, J = 15.9
Hz, H-8"""), 5.56 (1H, brs, H-1"""), 5.54 (1H, d, J =
1.7 Hz, H-1"), 451 (1H, d, J = 7.7 Hz, H-1""), 4.34
(1H, d, J = 2.4 Hz, H-2"), 4.05 (1H, s, H-2"""), 1.29
(3H, d, J = 6.2 Hz, H-6"), 0.98 (3H, d, J = 6.1 Hz,
H-6""); 13C-NMR (125 MHz, CD30D) §: 179.9 (C-4),
169.1 (C-9""), 163.4 (C-7), 160.9 (C-4"), 162.7 (C-5),
158.6 (C-2), 157.7 (C-9), 150.3 (C-4""), 146.7
(C-7""), 146.6 (C-3"""), 135.6 (C-3), 130.5 (C-2", 6",
1266 (C-1""), 122.9 (C-6""), 122.5 (C-1%, 117.1
(C-5""), 116.4 (C-3', 5%, 1163 (C-8""), 114.8
(C-2""), 107.5 (C-10), 105.9 (C-1"), 102.2 (C-1"),
100.5 (C-6), 99.9 (C-1"), 95.3 (C-8), 82.3 (C-3"),
77.9 (C-3""), 75.6 (C-5""), 75.2 (C-2"), 73.6 (C-4"),
72.5 (C-3""), 72.1 (C-2"), 72.0 (C-4""), 71.8 (C-2""),
71.7 (C-5""), 71.6 (C-4"), 71.2 (C-5"), 65.1 (C-6""),
18.1 (C-6"), 17.8 (C-6""). Vh_H¥s 5 SCfdhaE —#4l7),
s LAY 4 Nl ZEy-3-0-(6-0-ME 5 )-B-7 4
BEE-(1-3)-0- RAHE-7-0-0- R AHEF o

a5 LRy, 43+ 20N8 CioH300,
ESI-MS m/z: 425 [M+Na]", 'H-NMR (400 MHz,
CD;0D) 4: 5.60 (1H, dt, J = 10.9, 7.2 Hz, H-3"), 5.48
(1H, dt, J = 10.9, 7.4 Hz, H-2"), 436 (1H, d, J = 7.8
Hz, H-1"), 3.77 (3H, s, H-1""), 3.65 (1H, dt, J = 9.5,
7.1 Hz, H-5", 3.25 (1H, dd, J = 9.0, 7.8 Hz, H-2"),
2.80 (1H, ddd, J=14.9, 4.1, 1.7 Hz, H-2""); '3C-NMR
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(100 MHz, CDs;OD) 6: 222.0 (C-3), 174.6 (C-1"),
129.1 (C-2', 3%, 104.5 (C-1"), 782 (C-3"), 78.0
(C-5"), 75.2 (C-2"), 71.8 (C-4"), 70.4 (C-5"), 62.9
(C-6"), 55.2 (C-2), 52.3 (C-1""), 39.4 (C-2"), 39.3
(C-1), 38.7 (C-4), 29.2 (C-4"), 28.2 (C-5), 26.6 (C-1").
PL s 5 SCipdiaE — 2], et A s o
5-O-B-D-F1 % BE H R AL FH I

& 6: TR, 732N C22Hz60o,
ESI-MS m/z: 467 [M+Na]", 'H-NMR (400 MHz,
CD;0D) §: 5.57 (1H, dt, J= 12.1, 7.2 Hz, H-3"), 5.45
(1H, dt, J = 12.1, 7.2 Hz, H-2"), 432 (1H, d, J = 7.8
Hz, H-1"), 4.15 (2H, t, J = 6.6 Hz, H-1"""), 3.93 (1H,
m, H-5"), 3.89 (1H, d, J = 1.9 Hz, H-6"a), 3.71 (1H,
dd, J=11.9, 5.0 Hz, H-6"b), 3.61 (1H, dt, J=9.2, 7.0
Hz, H-5'b), 3.22 (1H, dd, J = 9.0, 7.7 Hz, H-2"), 2.76
(1H, dd, J = 14.6, 3.8 Hz, H-2""a), 2.41 (1H, m,
H-2""b), 2.04 (1H, dt, J = 10.7, 5.4 Hz, H-2), 1.68
(2H, m, H-2""), 1.45 (2H, dt, J = 14.5, 7.5 Hz,
H-3""), 1.00 3H, t, J = 7.4 Hz, H-4""); 3C-NMR
(100 MHz, CD;0D) §: 221.9 (C-3), 174.2 (C-1""),
129.0 (C-2"), 128.9 (C-3), 104.4 (C-1"), 78.1 (C-3"),
77.9 (C-5"), 75.1 (C-2"), 71.7 (C-4"), 70.2 (C-5"),
65.5 (C-1""), 62.8 (C-6"), 55.1 (C-2), 39.9 (C-2""),
39.3 (C-1), 38.6 (C-4), 31.8 (C-2"""), 29.1 (C-4"), 28.1
(C-5),26.5 (C-1"), 20.2 (C-3"", 14.0 (C-4""). LA L%
5 50wk AR IE — 200, MU et &Y 6 N 5-0-B-D-
] 0 WL SRR R TG

WEY 7. TEMIRYY, 43T~ CisHasOo,
ESI-MS m/z 387 [M—H], 'H-NMR (400 MHz,
CD;0D) §: 5.44 (1H, dt, J = 10.9, 6.9 Hz, H-3"), 5.33
(1H, dt, J = 10.9, 7.4 Hz, H-2"), 420 (1H, d, J= 7.9
Hz, H-1"),3.59 (1H, dd, J=11.8, 4.9 Hz, H-6"a), 3.48
(1H, dt, J=9.8, 7.1 Hz, H-5'b), 3.10 (1H, dd, J = 9.0,
7.8 Hz, H-2"), 2.03 (1H, dd, J = 19.1, 10.7 Hz, H-4a),
1.92 (1H, dt, J = 10.9, 5.7 Hz, H-2); 3C-NMR (100
MHz, CD;OD) &: 222.0 (C-3), 176.1 (C-1""), 128.9
(C-2', 3", 104.2 (C-1"), 78.0 (C-3"), 77.8 (C-5"), 75.0
(C-2"), 71.5 (C-4"), 70.2 (C-5'), 62.7 (C-6"), 55.0
(C-2), 39.8 (C-2"), 39.1 (C-1), 38.6 (C-4), 29.0 (C-4"),
28.1(C-5),26.4 (C-1"). LA_-Hd 5 SCiRfisE — 352,
HUEEAE Y T 9 5-O-B-D-F % BT SR R IE -

& 8: MATLEEHM K, TN
Ca26H32011, ESI-MS m/z: 520 [M+H]*, 'H-NMR (500

MHz, CD;OD) ¢: 7.14 (1H, d, J = 8.5 Hz, H-5), 7.02
(1H, d, J = 1.9 Hz, H-2), 6.94 (1H, d, J = 1.9 Hz,
H-2%, 6.90 (1H, dd, J = 8.4, 2.1 Hz, H-6), 6.80 (1H,
dd, J = 8.1, 2.0 Hz, H-6", 6.76 (1H, d, J = 8.1 Hz,
H-5%, 4.74 (1H, d, J = 4.0 Hz, H-7), 4.69 (1H, d, J =
43 Hz, H-7), 3.86 (3H, s, OCH3), 3.84 (3H, s,
OCH3); BC-NMR (125 MHz, CD;0D) d: 151.0 (C-4),
149.1 (C-4'), 147.5 (C-3), 147.3 (C-3"), 137.5 (C-1),
133.7 (C-17), 120.0 (C-6'), 119.8 (C-6), 118.0 (C-5),
116.1 (C-5%, 111.6 (C-2), 111.0 (C-27), 102.8 (C-1"),
87.5 (C-7", 87.1 (C-7), 78.2 (C-5"), 77.8 (C-3"), 74.9
(C-2"), 72.7 (C- 9, 9%, 71.3 (C-4"), 62.5 (C-6"), 56.7
(3-OCH3), 56.4 (3-OCH3), 55.5 (C-8"), 55.3 (C-8). LA
R SR ROE — 2R, USRS 8 A R
F-4-O-B-D-H G HET

a9 AL ERK K, 4 TFARN
Ca26H32011, ESI-MS m/z: 520 [M+H]*, 'H-NMR (600
MHz, CDsOD) ¢: 7.15 (1H, d, J = 8.3 Hz, H-5), 7.03
(1H, d, J = 2.0 Hz, H-2), 6.97 (1H, s, H-2", 6.93 (1H,
dd, J = 8.3, 1.2 Hz, H-6), 6.81 (1H, dd, J = 8.1, 1.0
Hz, H-6", 6.78 (1H, d, J = 8.1 Hz, H-5"), 4.48 (1H, d,
J=6.9 Hz, H-7"), 4.14 (1H, d, J = 9.4 Hz, H-7), 3.40
(1H, m, H-8"), 3.87 (3H, s, OCH3), 3.86 (3H, s,
OCH3), 2.93 (1H, m, H-8); '*C-NMR (150 MHz,
CD;0D) 6: 151.0 (C-4), 148.8 (C-3'), 147.6 (C-3),
146.6 (C-4"), 137.5 (C-1), 131.3 (C-1%, 119.9 (C-6"),
119.4 (C-6), 118.0 (C-5), 116.0 (C-5%, 111.5 (C-2),
110.5 (C-2", 102.8 (C-1"), 89.0 (C-7%, 83.5 (C-7),
78.2 (C-5"), 77.8 (C-3"), 74.9 (C-2"), 72.0(C-9), 71.3
(C-4"), 70.7 (C- 97, 62.5 (C-6"), 56.7 (3'-OCH3), 56.4
(3-OCH3), 55.8 (C-8), 51.3 (C-8"). LA %3 5 ki
B, WEEEY 9 NEEER-4-0-B-D-
G

&Y 10: REARKRE K, 57K N
C20H28013, ESI-MS m/z: 499 [M-+Na]*, 'H-NMR
(400 MHz, CDs0D) &: 6.16 (1H, d, J = 2.1 Hz, H-3),
5.96 (1H, d, J= 2.3 Hz, H-5), 5.01 (1H, d, J= 7.6 Hz,
H-1',4.71 (1H, d,J= 1.5 Hz, H-1"), 4.01 (1H, dd, J =
11.2, 1.7 Hz, H-6"), 3.87 (1H, dd, J = 3.4, 1.6 Hz,
H-6'), 2.69 (3H, s, H-8), 1.16 (3H, d, J = 6.2 Hz,
H-6"); 13C-NMR (100 MHz, CD;OD) &: 205.0 (C-7),
167.8 (C-2), 166.3 (C-4), 162.5 (C-6), 107.1 (C-1),
102.4 (C-17), 102.1 (C-1'), 98.4 (C-3), 95.7 (C-5),
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78.6 (C-3"), 77.3 (C-5"), 74.9 (C-2"), 74.2 (C-4"), 72.5
(C-2"), 72.2 (C-3"), 71.3 (C-4'), 70.0 (C-5"), 67.7
(C-6"), 33.6 (C-8), 18.0 (C-6"). LA E¥¥ 5 kIR iE
—E2324, S e A 10 N pyrafortunoside A

WEY 11: AR, 51N CoHs0010,
ESI-MS m/z: 453 [M+Na]*, 'H-NMR (400 MHz,
CD;0D) d: 7.27 (2H, m, H-2, 6), 7.26 (2H, m, H-3, 5),
7.18 (1H, m, H-4), 4.77 (1H, brs, H-1"), 4.31 (1H, d,
J = 7.8 Hz, H-1"), 4.08 (1H, m, H-8a), 3.78 (1H, m,
H-8b), 2.94 (2H, d, J = 7.1 Hz, H-7), 1.25 (3H, d, J =
6.1 Hz, H-6""); 3C-NMR (100 MHz, CD;0D) J: 139.9
(C-1), 129.9 (C-3, 5), 129.3 (C-2, 6), 127.2 (C-4),
104.4 (C-1%, 102.2 (C-1"), 78.0 (C-3"), 76.8 (C-5"),
75.0 (C-2), 73.9 (C-4"), 72.1 (C-2"), 72.3 (C-3"), 71.8
(C-8), 71.6 (C-4"), 69.7 (C-5"), 68.1 (C-6"), 37.2 (C-7),
18.0 (C-6")o LA B 5o mkeiiE —F), HMUEsE
a1 R CHEZEHH .

G 12: Jotakt i CREE, mp 123~124 C,
273N CisHis0s, ESI-MS m/z: 293 [M+Nal*,
'H-NMR (400 MHz, CD;OD) 6: 7.46 (2H, d, J = 7.2
Hz, H-2, 6), 7.37 (2H, d, J= 7.3 Hz, H-3, 5), 7.31 (1H,
d, J= 7.2 Hz, H-4), 497 (1H, d, J = 11.8 Hz, H-7a),
4.71 (1H, d, J = 11.8 Hz, H-7b), 4.40 (1H, d, J = 7.7
Hz, H-1"), 3.94 (1H, dd, J = 11.9, 2.1 Hz, H-6"a), 3.73
(1H, dd, J = 11.9, 5.4 Hz, H-6'b); *C-NMR (100
MHz, CD;0D) 6: 139.1 (C-1), 129.3 (C-3, 5), 129.2
(C-2, 6), 128.7 (C-4), 103.3 (C-17), 78.1 (C-3"), 78.0
(C-5%), 752 (C-2), 71.8 (C-7), 71.8 (C-4"), 62.8
(C-6" VL FHuR 50kl — 2P0, M Ea
12 SN2 % -O-B-D-PH TR 71 6 B

A 13: Atag i (FEE, mp 183~186 C,
7 F AN CioH14N207, ESI-MS m/z: 273 [M—H],
'H-NMR (400 MHz, CD;0D) J: 10.89 (1H, d, J = 2.0
Hz, H-3), 7.55 (1H, s, H-5), 5.36 (1H, d, J = 6.1 Hz,
H-17), 5.24 (1H, d, J= 6.3 Hz, H-OH), 5.00 (1H, d, J =
4.9 Hz, H-OH), 4.93 (1H, d, J = 5.3 Hz, 5-OH), 4.11
(1H, dd, J = 11.3, 6.1 Hz, H-4", 3.92 (1H, m, H-2"),
3.75 (1H, dd, J = 7.1, 3.6 Hz, H-3"), 3.69 (3H, s,
H-OCHj3), 3.51 (1H, m, H-5'), 3.41 (1H, m, H-5b);
3C-NMR (100 MHz, CD;OD) ¢: 159.4 (C-6), 152.6
(C-2), 118.0 (C-5), 113.3 (C-4), 85.8 (C-1'), 84.9
(C-4"), 73.4 (C-3), 70.4 (C-2"), 61.4 (C-5", 51.5
(6-OCHs). LA EE I 500k iE — 327, #hss gt

%) 13 4 methyl-1-(B-D-ribofuranosyl)-imidazolin-
2-one-4-carboxylate.

tEY 14: AEEHIRG & (B, mp 114~
115 C, 413N CsH10s, ESI-MS m/z: 189 [M+
H]", 'H-NMR (400 MHz, CD;0D) ¢: 6.82 (1H, dt, J =
3.6, 1.8 Hz, H-2), 4.40 (1H, m, H-3), 4.02 (1H, dt, J =
7.3, 5.2 Hz, H-4), 3.77 (3H, s, H-8), 3.72 (1H, dd, J =
7.3, 4.1Hz, H-5), 2.72 (1H, m, H-6a), 2.23 (1H, m,
H-6b); '3C-NMR (100 MHz, CD;0D) 6: 168.7 (C-7),
139.0 (C-2), 130.2 (C-1), 72.8 (C-3), 68.4 (C-4), 67.2
(C-5), 52.3 (C-8), 31.5 (C-6). LA_EH ¥ 5 kiR iE —
;S WA 14 NFEHR .

&P 15 oesRE S (FEE, mp 185~
187 ‘C, 413N C/Hi00s, ESI-MS m/z: 175 [M+
H]*, 'H-NMR (400 MHz, CD;OD) ¢: 6.71 (1H, m,
H-2), 4.28 (1H, m, H-3), 3.89 (1H, m, H-4), 3.59 (1H,
dd, J = 7.4, 42 Hz, H-5), 2.63 (1H, m, H-6a), 2.59
(1H, m, H-6b); 3C-NMR (100 MHz, CD;OD) ¢:
170.1 (C-7), 138.8 (C-2), 130.8 (C-1), 72.8 (C-3), 68.4
(C-4), 67.3 (C-5), 31.7 (C-6). LA_FHdfs 5 SR iE —
|, R EY) 15 NIEETR
4 EYTEMETEM
41 ARETE N RIMKTEELR

th&YIH DMSO RELHIEL 100 mg/mL 147

i, A FHIS FH AR R M BN BT T B, JF
fRIUE DMSO FIZKk BEAKEE 0.1%.
4.1.1  XANHIE IR AT A AL A )
XN RAW264.7 4 EEME . X ECE KB
RAW264.7 4 dmh 3] 96 FLH, FFFLIEF 2X 104
AN, 3595 24 h 5 ERIBREFRE, IS 2. 10,
20, 50, 100 pg/mL b EPIRERTFRIE, Jkalhsat
24 h, FIRBEREH ARSI FAIXTRRAE R
&R FER DMSO), #AMHE 3 MEESL. 41
AT 24 h )5, BEFLIOA 10 pL [ MTS W, 182
JEkEEREFE 4 h, HIBEARACRIIN 490 nm AR RE
(A, WIEAXIHAH AR

MIAFTEZE =(A ren—A wz)/ (A me—A wz)

K & Bk &40 1~15 X RAW264.7 40135 1
BAEHEMIMEIER, R\AEWERERE 100
pg/L VAR TG B S ) A B
412 XT4EM NO AR FZ W HO FO
RAW264.7 LRI E] 96 B, £59% 24 h J5HE{T4h
ZGNLER, S AR IR, BRI, PHTEZG4L. 1k
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HWH. 24 h AL LRRIHEFREE, SAIMAAFH
s FRdt, HApst R4 IE R {5975, BAA
IIANE 1 pg/mL LPS [RsFR5E, BHEZHMANE 1
pug/mL LPS+L-NMMA G 105 204 50, 100
200 pmol/L) ¥5FREE, HWEMHMAE 1 pg/mL
LPS b &) i &3k A 2.10.20,50. 100 pg/mL)
Rr R A3 24 h J5, EUAHP RS2 50 uL E5H 1 96
FLt, FFLIIA 100 uL Griess JR A7), 785018
21 )G FIBEFRAXAE 540 nm ARG 4 {8, A9 NO ik
B, FFRRYE LA A SGHREAE Y NO A Bl %,
FHHMHIIRFE 1Cso MRHE Reed&Muench 751HE, L
o IR AR AR o B VR FE AR S WA 1
R AT

NO A FANHI R = (4 o —A wen)(A wor—A )

SEREIR, A A 13 X NO A=l B A B
ST, HICso AN (27.942.8) umol/L, SFHE
XTHRZY L-NMMA 1) ICso f (23.040.6) pmol/L #
HINE PRI (6B 15 X NO A it B A — 2 1
NG, HICso N (62.449.7) umol/L. HAthik
B X NO Az il 7o B 2 R4 v 12k
4.2 DPPH BHEHEMRIEMSE

K DPPH i£P3NEM LAY 1~15 BIfESMT
FAAER o KRR SR PE ST I (4E2E R O
FH R, FOH RSOl IR N 1.0 0.84 0.6+ 0.4,
0.2, 0.1 mg/mL FIRFIIFE IR K5% B 50 pL
AN TR P AR URE (R v, RV ORI 422 3R C VAW
A3 AN 150 uL () DPPH ¥, 1E NI (4D,
FIMESTHRZ (Ap) FOPBHPEXTIRZL, 50 pL AR T
WM 150 uL N XA (40), 25 CF
EECRE R 30 min, T 517 nm K @ 4 5
HitEAL &Y% DPPH H HIETER .

H HIEER R =1—(A—Ao)/As

Mgt BRY, & 4 B %21 DPPH H
T BRTE 1, 3L ICso v (109.8+1.5) pmol/L,
FHPEXT R 4E A= 3 C 19 ICso 24 (17.0£0.4) pmol/L.
5 itig

KA LE Eria FRERAE (il . AH ODS H:f
. Sephadex LH-20 BEAT: (il i £ HPLC LA
KELEREZ O BANEAR, AR, T
iS5 Y T 5 AR 7 A B A By AT A
MHFEEET 15 MEY, a1, 3~6. 9~
15 NE XM EaE. Hd, a1~
4 IR, R RS RE; s

Y 5~7 JHFEHIRERSS, ITFEMNFHEAZ T RIE T

RINZRBHEYC: a5 M6 NE IR,

Btz iRiE; a9 8 F1 9 XU A kI R A G %

HRMT, X R A, PSR,

SR i B L, FEEHIET C-7. H-T

WA AR S H-7 S & W 5UE, SHa?) 8

b, &9 1 C-7 ke H-7 ARG 5 s he

¥, H-7 & HEE S (ea 10~12 vy

THERETE GPha? 10 AE. 1 M1

12 B, a3 AR, WEY 14 /115

NZTCRIRR, ZWH ARt — DR Rz

ERIY, NI TERT SR B B
PURIGTEME 2R KY], (&Y 13 BornhiE

SRR NO FHHEE, JL ICs S BATEX 2 L-NMMA

I T, &Y 15 BA — 8 BAm e .

PUAIEVES SRR B, (L& Y) 4 R i —%E 1 DPPH

HHEEREE, EY 1~3 SoREgETE. 4

CERRIE, BEREZE (Ce-Cs-Co) ML EMIHITTEMTE

PEEFRELE . AE N CH C-2 M C-3 2B NA

WA K, 2 B 35 C-3'M C-4'hr y 4k —lfedt

I, HUEAIEMEERR: 2 C ¥ C-3 it C2

A C-3 AN ARIRUEERS, HUEALIE TR 2 A

) C-5 A1 C-7 AoABy RN, S HUE A iE A —

SEIHRIE B2, H5AEY) 4 MELEL (a1

2 N IEASS, AIRERBEIMEEW 1 M2 2

C-3 PNMIRIEEE, AL B A1 C A AL fR R

WK . WG 3 A4 By mERRE 2L, a3

A SR C-5 F1 C-7 frlfpFe e, (B HIEAIE 1

BV, TGP 4 oA 8 By Fe 5L p it

BUAR, wlRe HAEL &) 4 IPTEtaE g g, DL L

GERFE T HHBOLIR AR GTEE, it

RAFHRAZ A, JTRIEEM TRt S % .
HBHR FIAAEEAEATA LA 5 F R

SE 3k
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