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Abstract: objective To research the chemical composition from the roots of Lonicera japonica and their anti-inflammatory activities.
Methods The compounds were isolated and purified by chromatography on silica gel column, Sephadex LH-20 column, preparative
thin-layer, and semi-preparative HPLC, etc. Their structures were identified on the basis of spectroscopic data, and parts of the isolated
compounds were tested for their anti-inflammatory activities against zebrafish. Results Fourteen compounds were isolated and
elucidated as 3,13-dihydroxystemodan-2-one (1), chrysophanol (2), palmarumycin CP2 (3), B-sitosterol (4), stigmasterol (5),
stigmast-4,6,8(14), 22-tetraen-3-one (6), erythrinassinate D (7), lanosterin (8), 3-O-acetyloleanolic acid (9), protocatechuin aldehyde
(10), daucosterol (11), (£)-3-(3,4-dihydroxybenzylidene)-5-(3,4-dihydroxyphenyl)-2(3 H)-furanone (12), lomacarinoside B (13), and
(2E,6S5)-8-(a~L-arabinopyranosyl-(1"—6")-3-D-glucopyranosyloxy)-2,6-dimethyloct-2-eno-1,2"-lactone (14). Conclusion Compound 1 is
a new compound, and compounds 2, 3, 6, 7—9, and 13 are isolated from L. japonica for the first time. Compounds 9 and 10 show the
significant anti-inflammatory activities at 100 pg/mL.

Key words: roots of Lonicera japonica; 3,13-dihydroxystemodan-2-one; chrysophanol; palmarumycin CP2; 3-O-acetyloleanolic acid;
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BRI FIE G . KRR . G5 20 i B &5
RE o B AARAE 9 A& R A 2E A 0 R ¥ T R
FH, N7 aE—29 KR HIAL, ASL5R0 H 4R
AL AT RGBT, o B AR E] 14 MK
B, A% e N 3,13-dihydroxystemodan-2-one (1)
KMy (chrysophanol, 2). palmarumycin CP; (3).
B-2F S 1E (B-sitosterol, 4). & &EE (stigmasterol, 5)+
5 -4,6,8(14),22- VU & -3- il [stigmast-4,6,8(14),22-
tetraen-3-one, 6]. erythrinassinate D (7). £ EF
(lanosterin , 8) . F IR -3- L2 WM (3-0-
acetyloleanolic acid, 9). JiJLZ%E (protocatechuin
aldehyde, 10) #% NF (daucosterol, 11). (E)-3-(3.,4-
TR FE R 3L )-5-(3,4- 8 KL 2E)-2(3H)- Ik g
[(E)-3-(3,4-dihydroxybenzylidene)-5-(3,4-dihydroxyphe
nyl)-2(3H)-furanone, 12]. lomacarinoside B (13).
(2E,6S)-8-(0-L-arabinopyranosyl-(1"—6")-B-D-glucopyr
anosyloxy)-2,6-dimethyloct-2-eno-1,2"-lactone (14) .
Hep b &1 e ey, a2, 3. 6. 79,
13 BN E IR 53 85
1 UESHR

Bruker-400 A% SR BEAX (Hi LA & 0 A
A]D; Waters 600 B! 80fAH (i { (3E1E Waters
AH]D; FYR L-3000 R s RO A i
VRS B IR =)D e 28 % 4% R-3 (B 12 Buchi
~FED; WZZ-15 et CElEe ) )
Agilent 1200 RRLC-6410 QQQ-MS/MS JFiify (3£
Agilent AF]); YRT-3 BUZGW04 il (RIERK
KEFHATIRAT]; YMC-PEAK ODS-A Z3-#7 2 i
FE (250 mmX 4.6 mm, 5um); YMC-PEAK ODS-A 2
Hl 4 R AR (250 mm X 10.0 mm, 5 pm); # )2k
B GFasa, AEEIERER (200~300 H, F &L
T s SZX16 MUt ik k DP2-BSW EIEREE
Z 4t (HZ Olympus A 7] ); Forma 3111 /K EZ CO,
FEF46 (3 Forma Aw]); Bt FRpAAFR A (b
WEERAT]D; IST F EREARNR IO AL R )
CLZRAE R B AT T 29 AT 755 ) CuSOq
(Sigma ~7#]); HPLC HHEE. ZIENEEd (EE
Tedia ~7)); HPLC HIACHEERGISAEFK; S22
MR CRE. Ak, BEER CRE. PliE. &P hids
BNt

BEWAM R TR IRFH-FEE, KL%
HEZ R FHEBEREENB LR DL REYD
% Lonicera japonica Thunb. TR o

2 7k
2.1 EEESE

TEEDAMR 18 kg, Bt#, 95% LTI HL
3, AN 2. 20 1 h, BREBURSIF. WKYE, 15
CEESEI) . LS 4id K R S L, MK
W SRRUA i (60~90 C). BEMRZHE. IET
BEAEHN 4 IR, 43 3G TR ZE B, 8RR 46 T
BRI A BN E A (86 ) FIEERR LFRIRE B (460
g)o A ZEERIEOIE T E, DLA - IR £ B
100 : 0—0 : 100 ¥/, 195 Al~A18 B. A5 CA
THEE-BEER 208 100 ¢ 1, 8 g) AR MGiE
k-BERZ . BE 1000 0—~1:1) 70~ 8 Bt (AS5a-
ASh), Hrh Asd #i4r CHlmE-BE R 40 25 1 1,
0.35 g) 4 Sephadex LH-20 ( & Hlz-HEE 1: 1)
/A2 (13mg) A3 (8mg). A0 ¥4 (4
THEE-EERR 206 15 0 1, 13 g) SRS Chh
fik-BE R 208 100 @ 1—1 1 1) 405, Hr A10d2 (A
ThEE-EERR 208 1501, 0.3 g) Hréw, JEd. EE
b &¥ 4 (200 mg), Al0e5 (A7 iifk-BE R £
fig 10 0 1, 0.1 @) HE A5 5(35 mg), A10b2
CR Bk -BE R 205 20 & 1,0.1 g)% Sephadex LH-20
TEMHRE-HEE 10D 56 EY 6 (18 mg), A103
5 ChH M ER-BEER B8 10 ¢ 1, 0.15 g) & Sephadex
LH-20 (& HE-HEE 1D B4 7 (Smg.
A13 559 CHIMBF-BSER 2056 10 0 1, 6 g) ZRERH:
it CfmE-BERR 2,55 100 © 0—0 : 100). Sephadex
LH-20 (& HRE-HEE 11 1) 5458 (8.5mg);
B @i A i (S - FRRE 100 0—~0 & 100)
734 B1~B13 Bt Bl #7; (Z& M E-HEE 100 : 0,
6.3 g) LhERAE A, Sephadex LH-20 18465479 (5
mg). B3 #isr (CEHE-FHEE 100 11, 17 g) &k
R CAMER-BERR B8 100 2 0—~1: 1) 28,
Hor B3gd #5r (@R F-HEE 50 01, 3g) BN
BbEY1 (30 mg). B4 #4r (& F - FEE 50 :
1, 22 ) &Wimtail, At A mEE-BER £ 06- F
FE7K6:4:1:9, {EMHEY10 (8 mg). B5 #is
AR RE-REE 2501, 35 g) SmEEREGRE (T
FE-FIEE 100 © 0—0 © 100) 705, Hr B5j (&
Fe-FEE 1501, 5g) BHEREEY 11 (45me),
BSasb ¥4y (& H kE-FHEE 1501, 015 g) &
Sephadex LH-20 ( —&(FLE-FEE 11 1) 545412
(6 mg). B8 i (& Hke-FEE 10:1, 40 g) &
MR (&P E-FE 1002 1—>1: 1),
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Sephadex LH-20 (S HLE-FIEE 11 1Dy &l sl
FIFISEELEY 13 (100mg). L&Y 14 (15mg).
2.2 YHBEGEMMR
2.2.1 BEMEPLRBANEEFRY 1S7 REWRAHK
T HE R B 5 M Sy PSR, HEEH 14 h, 2BES 10 h
AR HAT, IR DN T RSURLR VERL R D917 L £ 1< R
TCTTBIAR o RGP I {14 R A PRI B ) e A 12 1
FILLBIBRNAZEREL N, YR H 9~10 K3R-AG 20500, X
SR UPIEAT T B AR VR 5 R N D1 1 IR i 15 7 K
(% 5.0 mmol/L NaCl. 0.17 mmol/L KCI. 0.4 mmol/L
CaCly 0.16 mmol/L MgSO4) 1, 28 ‘CR{E)tHiF+.
222 AFRZYNEIERBE G AR EEH A 2
REONRE 3 d I, ARSI TPk I 1B 5 fa ik
g, B 6 fLyEFRtct, &RFL 20 #, &R 2 ANEAL,
SEEGE A 2 Ko AR EIREE (1. 104 100
ug/mL) 1 10 MEEY (W& 1~3. 6. 8~10.
12~14) M, IiEFEKE 6.0 mL, FHMEXTERZLIMA
3.6 ug/mL P E]TCAK, BHAEXTREZE DA 0.1% DMSO,
N B TR IR (28 C) iEIRIR4KEEL E 1 ho
CuSO4 BEYCACHIPE D8 1 h )5, =Fim&HETH 4% £
RHEE (PFA) [E5%E 1 h, 5k 4% PFA F{# ] PBST
TP P XTI, CuSOs XFHRZH, 25 A%t R4
CuSOs XA A E 3 d i, f#H 0.1% DMSO
WhEE, BEGE TGRSR (28 C) ikRIagkE K
B 1 h)a, A REAARD 20 pmol/L ) CuSO4 ¥
T CuSO4 XHEZHZNIN 20 pmol/L 1] CuSO4 ¥, 4k
SRTE 28 CHMF IR, 1h 5, FIH 4% PFA 1
FEAF P E. B2 1 h 55k PFA, FHEH
IR ER IR ZZ R (PBST) JE k.
3 Z#R
3.1 HW%E

EY 1: AR, [0]) +57.5° (¢ 0.2,

CH,Cl). mp 159.1~161.2 ‘C. (-) HR-ESI-MS %
WD T I8 m/z 319235 1 [M—H] (gl
320.235 3, CaoH303), HiES TN CooH320;5, AN
WIFIEEN 5. ZLAMEHEHE f4E 3 464, 2 952, 2 857,
1683,1445,1212,1077 cm™!, FLrf 3464 11 683
em ' UL A VAR A R R AR

'"H-NMR (400 MHz, CDCly) &/~iZtk &7
KX A EASES 0u3.83 (1H,s), EFEXH 4
ANHEAES 05 1.18 (3H, s), 1.15 (3H, s), 0.88 (3H,
s) M10.72 (3H, s) (& 1), *C-NMR 454 HSQC K
RN 20 Mrfss, HPERE 1 ADEER (6
212.0). 2 AMESEBR (Oc 82.8, 72.4) Al 4 AHH I By
(dc 30.3,28.0, 16.4, 15.7), LR B BEH P AU BREEA
WRIE A 1, RBPLE 1 AVUIREER . DLy
e 5 A w24k &) stemodinone® EL #EAH
L, ANEF A 1 1E C-3 7 B iEA -OH B AL .
HMBC i & (& 1) s it — 25k 1 F ik
Wr: M on3.83 (H-3) 5 dc45.3 (C-5). 30.3 (C-18).
16.4 (C-19) MIMKAES, on 2.14 (H-5) 5 5c 82.8
(C-3), 30.3 (C-18), 23.6 (C-6), 16.4 (C-19) [ IFAE
5, 0u 1.18 (H3-18) 5 dc 82.8 (C-3), 45.3 (C-5), 16.4
(C-19) MIAMHFRAES, on 0.72 (H3-19) 5 6c 82.8
(C-3), 45.3 (C-5), 30.3 (C-18) FIAHIAZ 5 1T LA
JE C-3 AL -OH B 18 NOESY #f i 5 on
3.83 (H-3) 155 KM oun 1.18 (H3-19) A1z, i
H-3 5 B #47%Y, OH A o A (K 1. FEIiEY)
1 k2= 25 I8 52 A 3,13-dihydroxystemodan-2-one »
2 Scifinder #lE FER = AF IS .

e 2: FBLERKR, ESI-MS: m/z2532 [M—
H]™ (C15H1004); 'H-NMR (400 MHz, CDCl3) &: 12.14
(1H, s, 1-OH), 7.11 (1H, s, H-2), 7.66 (1H, s, H-4), 7.84
(1H, dd, J= 8.4, 1.2 Hz, H-5), 7.82 (1H, dd, J= 8.4, 1.2

&1 LAY 1 NKIEEIE (400 MHz, CDCls)
Table 1 'H-NMR and *C-NMR data of compound 1 (400 MHz, CDCls)

TRAL oc ou DA oc OH
1 47.8 2.13(d, J=8.0 Hz), 2.68 (d, /= 8.0 Hz) 11 25.5 1.68(dd,J=3.8, 8.8 Hz), 1.94 (overlapped)
2 212.0 12 32.5 1.38 (overlapped), 1.62 (dd, J=3.6, 8.8 Hz)
3 82.8 3.83 (s) 13 72.4
4 45.9 14 46.5 2.00 (m)
5 453 2.14 (dd, J=3.0, 12.6 Hz) 15 33.0 1.33 (overlapped), 1.74 (overlapped)
6 26.3 1.34 (overlapped), 1.75 (overlapped) 16 31.6 1.00(dd,J=5.2,8.8Hz), 1.87 (dd,J=3.2,84 Hz)
7 23.6 1.35 (overlapped), 1.80 (overlapped) 17 28.0 1.15(s)
8 39.7 1.93 (overlapped) 18 30.3  0.72(s)
9 48.2 19 164 1.18(s)

10 45.6 20 15.7 0.88 (s)
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1 &Y HEHREE HMBC (—») 1%
Fig. 1 Structure and key HMBC correlations (— ) of
compound 1
Hz, H-6), 7.26 (1H, m, H-7), 12.03 (1H, s, 8-OH), 2.47
(3H, s, CH3); 3C-NMR (100 MHz, CDCl3) §: 22.3 (C-
CH3), 162.3 (C-1), 124.6 (C-2), 149.4 (C-3), 121.4
(C-4), 119.9 (C-5), 136.9 (C-6), 124.4 (C-7), 162.8
(C-8), 192.6 (C-9), 182.1 (C-10), 133.3 (C-4a), 115.9
(C-8a), 113.8 (C-9a), 133.7 (C-10a). LA %5 Ck
oA, WS EY 2 KR

&) 3: B E PRI, ESI-MS: m/z 317.3
[M—H] (CaH1404); "H-NMR (400 MHz, CDCl5) 6:
2.49 (2H, t, J = 2.4 Hz, H-2), 2.85 2H, t, J = 2.4 Hz,
H-3), 7.54 (2H, d, J = 5.2 Hz, H-4, 5"), 7.46 (2H, dd,
J =176, 52 Hz, H-3', 6"), 7.11 (1H, d, J = 0.8 Hz,
H-6), 6.98 (2H, d, J=7.6 Hz, H-2, 7'), 7.64 (1H, t, J =
8.0 Hz, H-7), 7.45 (1H, dd, J = 7.6, 0.8 Hz, H-8),
12.44 (1H, s, -OH); '*C-NMR (100 MHz, CDCl;) ¢:
98.4 (C-1), 29.4 (C-2), 34.1 (C-3), 203.4 (C-4), 162.5
(C-5), 116.7 (C-6), 137.2 (C-7), 119.6 (C-8), 115.4
(C-4a), 134.2 (C-4a’), 140.8 (C-8a), 113.4 (C-8a’)
147.4 (C-1', 8'), 109.4 (C-2', 7", 127.6 (C-3', 6"),
120.9 (C-4',5". VL -%¥s 5 sCkfoE A —50,
WA B AW 3 4 palmarumycin CP;.

th&¥ 4: AERA, ESI-MS: m/z413.5 [M+
H]" (CHs500); 'H-NMR (400 MHz, CDCls) §: 5.35
(1H, s, H-6), 3.52 (1H, brs, H-3), 1.0l (3H, s,
18-CH3), 0.68 (3H, s, 19-CH3), 0.93 (3H, d, J = 4.0
Hz, 21-CH3), 0.84 (6H, m, 26, 27-CH3), 0.81 (3H, s, 29-
CH;); 3C-NMR (100 MHz, CDCl3) ¢: 36.5 (C-1), 29.2
(C-2), 71.8 (C-3), 45.9 (C-4), 140.8 (C-5), 121.7 (C-6),
31.7 (C-7), 31.9 (C-8), 50.2 (C-9), 36.1 (C-10), 28.2
(C-11), 39.8 (C-12), 42.3 (C-13), 56.8 (C-14), 26.1
(C-15), 29.6 (C-16), 56.1 (C-17), 11.7 (C-18), 19.8
(C-19), 37.0 (C-20), 19.4 (C-21), 33.9 (C-22), 24.3
(C-23), 37.3 (C-24), 19.0 (C-25), 11.9 (C-26), 23.1

(C-27),21.1 (C-28), 18.8 (C-29). LA L%k 5 ki
BRI, WEEEY) 4 N B .

th&¥ 5. AEM A, ESI-MS: m/z 413.6 [M+
H]* (CaHy30); "H-NMR (400 MHz, CDCl5) 6: 0.68
(3H, s, H-18), 0.78 (3H, s, H-27), 0.79 (3H, s, H-19),
0.81 (3H, s, H-29), 0.83 (3H, s, H-26), 1.01 (3H, brs,
H-21), 3.35 (1H, m, H-3a), 5.13 (1H, m, H-22), 5.30
(1H, d, J= 4.0 Hz, H-6); '3C-NMR (100 MHz, CDCl5)
01 37.3 (C-1), 31.8 (C-2), 71.8 (C-3), 41.3 (C-4), 140.7
(C-5), 121.7 (C-6), 31.8 (C-7), 31.9 (C-8), 50.2 (C-9),
36.6 (C-10), 21.2 (C-11), 39.8 (C-12), 42.3 (C-13), 56.9
(C-14), 243 (C-15), 29.1 (C-16), 56.1 (C-17), 11.9
(C-18), 19.4 (C-19), 40.5 (C-20), 21.1 (C-21), 1383
(C-22), 129.2 (C-23), 51.2 (C-24), 31.7 (C-25), 19.0
(C-26),21.2 (C-27), 25.4 (C-28), 12.0 (C-29). LA_L-Hdf
ki A8, e A 5 N SR

EY 6: B E MR, ESI-MS: m/z 405.3
[M—H] (CoH40); 'H-NMR (400 MHz, CDCl;) ¢:
0.82 (3H, t, J = 6.8 Hz, 29-CH3), 0.85 (3H, d, /= 6.8 Hz,
26-CH3), 0.94 (3H, d, J = 6.8 Hz, 27-CH3), 0.96 (3H, s,
21-CH3), 1.00 (3H, s, 19-CH3), 1.05 (3H, d, J = 6.8 Hz,
18-CH3), 5.23 (2H, m, H-22, 23), 5.73 (1H, s, H-4), 6.02
(1H, d, J= 7.6 Hz, H-6), 6.62 (1H, d, J= 7.6 Hz, H-7);
BC-NMR (100 MHz, CDCl3) &: 34.1 (C-1), 34.2 (C-2),
199.5 (C-3), 123.0 (C-4), 164.4 (C-5), 124.5 (C-6), 134.0
(C-7), 124.4 (C-8), 42.9 (C-9), 44.0 (C-10), 18.9 (C-11),
29.7 (C-12), 36.7 (C-13), 156.1 (C-14), 27.7 (C-15), 35.6
(C-16), 55.7 (C-17), 21.2 (C-18), 19.9 (C-19), 39.3 (C-20),
17.6 (C-21), 132.6 (C-22), 135.0 (C-23), 44.4 (C-24), 19.0
(C-25), 33.1 (C-26), 19.7 (C-27), 254 (C-28), 16.7
(C-29). LA EER S SCiRFGE A —805, Bl
a6 N H5-4,6,8(14),22-PU 453 o

&Y 7. AR, ESI-MS: m/z 557.5 [M—
H]™ (C36Hs204); "H-NMR (400 MHz, CDCl5) 6: 0.87
(3H, t, J = 6.8 Hz, 26"-CH3), 1.10~1.48 [48H, m,
(CH2)24], 3.93 (3H, s, 4-OMe), 4.20 (2H, t, J = 6.4 Hz,
-OCH,CH,R), 5.82 (1H, brs, -OH), 6.31 (1H, d, J =
16.0 Hz, H-2'), 6.92 (1H, d, J = 16.0 Hz, H-5), 7.03
(1H, m, H-2), 7.08 (1H, m, H-6), 7.56 (1H, d, J = 16
Hz, H-1"); *C-NMR (100 MHz, CDCl;) J: 127.3
(C-1), 115.7 (C-2), 144.6 (C-3, 4, 1'), 114.7 (C-5),
123.0 (C-6), 109.3 (C-2"), 169.3 (C-3"), 64.6 (C-1"),
28.8 (C-2"), 26.0 (C-3"), 29.7 (C-4"~C-23"), 31.9



* 2416

¢ $ % Chinese Traditional and Herbal Drugs 5 47 3% % 14 8] 2016 £ 7 B

(C-24"),22.7 (C-25"), 14.1 (C-26"), 59.6 (4-OMe). L) |
Bl 5 R EFE A —EM, MUEE S T N
erythrinassinate Do

&) 8: FA, ESI-MS: m/z 4257 [M—H]
(C30Hs500); "H-NMR (400 MHz, CDCl3) 6: 3.25 (1H,
m, H-3), 0.81 (3H, s, H-18), 0.98 (3H, s, H-19), 0.88
(3H, d, J = 6.6 Hz, H-21), 5.07 (1H, m, H-24), 1.60 (3H,
brs, H-26), 1.68 (3H, brs, H-27), 0.85 (3H, s, H-28), 1.00
(3H, s, H-29), 0.69 (3H, s, H-30); '3C-NMR (100
MHz, CDCl3) d: 36.4 (C-1), 28.0 (C-2), 79.0 (C-3),
38.9 (C-4), 50.9 (C-5), 21.0 (C-6), 28.2 (C-7), 134.4
(C-8), 130.9 (C-9), 37.1 (C-10), 18.3 (C-11), 25.5
(C-12), 44.5 (C-13), 49.8 (C-14), 30.9 (C-15), 29.7
(C-16), 50.4 (C-17), 15.8 (C-18), 18.6 (C-19), 36.3
(C-20), 19.1 (C-21), 35.6 (C-22), 25.7 (C-23), 125.3
(C-24), 134.4 (C-25), 24.9 (C-26), 17.6 (C-27), 24.3
(C-28), 27.9 (C-29), 15.4 (C-30). LA F¥dh 5 SCikeR
AR, WEEMEY) 8 NEB L.

th&9: AERA, ESI-MS: m/z497.7 [M—
H]™ (C3Hs004); 'H-NMR (400 MHz, DMSO-dj)
4.40 (1H, dd, J = 2.8, 4.0 Hz, H-30), 5.17 (1H, t, J =
4.0 Hz, H-12), 2.77 (1H, dd, J = 2.9, 4.0 Hz, H-18),
0.73 (3H, s, 23-CH3), 0.82 (3H, s, 24-CH3), 0.88 (3H,
s, 25-CH3), 1.05 (3H, s, 26-CH3), 1.07 (3H, s,
27-CH3), 0.90 (3H, s, 28-CHs), 0.99 (3H, s, 29-CH3),
1.02 (3H, s, 30-CH3); '*C-NMR (100 MHz, DMSO-ds)
91 38.7 (C-1), 23.1 (C-2), 79.8 (C-3), 37.4 (C-4), 54.4
(C-5), 17.7 (C-6), 32.1 (C-7), 39.9 (C-8), 46.7 (C-9),
37.1 (C-10), 22.8 (C-11), 121.3 (C-12), 143.7 (C-13),
41.2 (C-14), 27.1 (C-15), 22.5 (C-16), 45.6 (C-17), 40.7
(C-18), 454 (C-19), 30.3 (C-20), 332 (C-21), 312
(C-22), 27.65 (C-23), 16.7 (C-24), 149 (C-25), 16.5
(C-26), 25.4 (C-27), 178.5 (C-28), 32.7 (C-29), 23.3
(C-30),20.9 (Ac), 170.0 (CO). LA_EXdis 5 CrikhiE 3
AU, SR EY) 9 NFFIHRIR-3- L BT -

&P 10 KEGHAK, ESI-MS: m/z 137.1
[M—H] (C7H¢03); 'H-NMR (400 MHz, DMSO-ds)
d:9.70 (1H, s, 7-CHO), 7.23 (1H, brs, H-2), 6.91 (1H,
d, J=8.0 Hz, H-5), 7.28 (1H, m, H-6); '3C-NMR (100
MHz, DMSO-ds) d: 129.2 (C-1), 114.8 (C-2), 146.4
(C-3), 152.8 (C-4), 115.9 (C-5), 124.9 (C-6), 191.4
(C-7)o LA EHHE 5 SR E B A — 507, W e fb
EY 10 A JFE LA

EW11: HERA, mp298~300 C, X
T—MAWLET, Libermann-Burchard M FHE,
Molish J NiFHTE, 5 B-#HEE I H 0 R i 7E 2 Mg )
ROGEITHAT TLC X, WIRER- £ I W 5],
105 C Fhn#AR A, FEMBEAN R EHS B-HE b
XTI, B8 af, HIRGEBSANT
B, BUEEMAY 118 B-TAE M.

&P 12: BEHIRY), ESI-MS: m/z 313.1
[M+H]" (C17H1206); 'H-NMR (400 MHz, DMSO-
ds) 0: 9.46 (4H, brs, -OH), 7.10 (1H, s, H-3), 7.22 (1H,
d, J=5.2 Hz, H-6), 6.83 (1H, d, J = 8.0 Hz, H-9), 7.12
(1H, s, H-11), 7.23 (1H, d, J = 5.2 Hz, H-13), 6.86
(1H, d, J = 8.0 Hz, H-16), 7.20 (2H, brs, H-10, 17);
BC-NMR (100 MHz, DMSO-ds) 6: 170.0 (C-1), 121.6
(C-2), 98.6 (C-3), 155.5 (C-4), 119.8 (C-5), 112.7
(C-6), 146.2 (C-7), 148.5 (C-8), 116.5 (C-9), 117.9
(C-10), 134.4 (C-11), 126.9 (C-12), 117.7 (C-13),
148.5 (C-14), 149.2 (C-15), 116.7 (C-16), 124.4
(C-17)o VL RHR 5 SCokikiE A —5Y, e
&Y 12 9 (E)-3-(3,4- - F2 32KV FH HE)-5-(3,4-—
F2IETK)-2(3 H)-WRIRI i o

AP 13: BERAR, ESIMS: m/z 359.1 [M+
H]" (C16H209); 'H-NMR (400 MHz, DMSO-ds) J:
7.26 (1H, s, H-2), 2.95 (1H, m, H-4), 2.07 (1H, m,
H-5a), 1.45 (1H, m, H-5b), 1.84 (1H, m, H-7), 3.89
(1H, s, H-8), 5.12 (1H, s, H-10), 1.71 (1H, brs, H-11),
0.98 (1H, d, J = 8.0 Hz, H-12), 4.49 (1H, d, J = 8.0
Hz, H-1'), 2.97 (1H, m, H-2"), 3.16 (1H, m, H-3"), 3.04
(1H, m, H-4"), 3.14 (1H, m, H-5"), 3.89 (1H, m,
H-6a"), 3.44 (1H, m, H-6b"); *C-NMR (100 MHz,
DMSO-ds) J: 112.6 (C-1), 151.0 (C-2), 167.4 (C-3),
31.2 (C-4), 42.2 (C-5), 45.2 (C-7), 72.6 (C-8), 96.2
(C-10), 41.0 (C-11), 13.9 (C-12), 99.1 (C-1'), 73.6
(C-2"), 77.2 (C-3"), 70.6 (C-4"), 77.8 (C-5'), 61.6
(C-6")o LA B 5 SOk hoasE 3 A — 51, s e
&%) 13 SN lomacarinoside B.

&Y 14: AEFER, ESI-MS: m/z 461.2 [M—
H] (CyH34011); 'H-NMR (400 MHz, DMSO-ds) o
6.68 (1H, s, H-3), 2.13 (1H, m, H-4B), 1.47 (1H, m,
H-6), 1.35 (2H, m, H-5, 7), 3.48 (1H, s, H-8), 3.98 (1H,
d, J = 8.2 Hz, H-9), 2.90 (1H, brs, H-10), 3.10 (1H, m,
H-11), 2.81 (1H, brs, H-12), 4.12 (1H, d, J = 8.2 Hz,
H-140), 3.17 (1H, m, H-14p), 4.31 (1H, d, J = 8.2 Hz,
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H-15), 4.90 (1H, m, H-16), 3.61 (1H, s, H-17), 3.69 (1H,
s, H-18), 3.75 (1H, d, J = 8.2 Hz, H-190), 2.24 (1H, m,
H-19a), 3.51 (1H, m, H-19B), 1.76 (3H, s, H-20), 0.92
(3H, s, H-21); 3C-NMR (100 MHz, DMSO-ds) J: 166.9
(C-1), 127.6 (C-2), 142.45 (C-3), 25.0 (C-4), 353
(C-5), 29.7 (C-6), 34.6 (C-7), 68.0 (C-8), 102.4 (C-9),
73.9 (C-10), 77.1 (C-11), 72.1 (C-12), 75.8 (C-13), 70.2
(C-14), 102.0 (C-15), 72.7 (C-16), 71.2 (C-17), 69.0
(C-18), 66.9 (C-19), 12.9 (C-20), 25.5 (C-21). LA EHE
5B GE A — 5, W EEY 14
(2E,6S)-8-(0-L-arabinopyranosyl-(1"—6")-p-D-glucopy
ranosyloxy)-2,6-dimethyloct-2-eno-1,2"-lactone.
3.2 ImAIEM

SHEAEY) 1~3. 6. 8~10. 12~14 HHTHIRIE
PERFE . DGR N S E RN R SN, THE
RAEAMELE, GortAESot J5E SSLRIFE , FU%E
RNGFE T B TEAR I & MG E VPRSI WK 2.

F2 UEYXNBED & RENFN

Table 2 Effects of compounds against zebrafish inflammation

i I 20 e A

2H 5 - - -
lpgmL?  10pgmL?! 100 pg-mL™!

1 18.00£5.35  18.571+4.23 15.86+4.38

2 17.43+4.12 16714281 14.43£2.51

3 15.71£3.86  15.8613.85 13.71£3.30

6 14714372 17.86+3.89

8 16.71£5.15  14.86+2.41 13.2942.75

9 1629+2.14 1443351 7574257

10 16294377 14294450 7.14+241"

12 1491£3.53 15854596 21.60+5.98

13 18.00£7.97  16.62%+5.07 26.14+7.17

14 17.70£2.06  15.16+4.35 16.62%5.55

7 AT HE 3.434+0.79

CuSO4 X HE 17.00+5.35

B[ =] DT A 7.52+1.88

3.6 ugmL™!

5 CuSO, XTHEALLLEE: "P<<0.05
*P<<0.05 vs CuSO4 group

SRR, MPEWEN 1. 10 pg/mL B, A
BEDARLZIH PRGN MBEKE) 100
ug/mL B, A 9. 10 RILH B & 5T 2551,
HAt A B AR I H TR E
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