F8 B 20255108 $56% B 198  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 19 « 6975 «

HERMEIRS 1 MR+ BEkBE 65

BT L2 EmRE? x| 422 FEAR? FHEu L
1 PR A B 2B, TPE AR 541006
2. TR B G X ERERE T PE CT, TEEYIThRE R S R R SR TS, T AR 541006
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I3 TE N 11 E-6B-$23E-15,16-F52F H7E-8(17),11- —4-13-FH (1) 8(14),15-FHFAA —4%5-38,18- 1 (2). 8(14),15-FiFIA —
Ji-T0,18-FE (3). FAMEGER (4). 3-HIEAHHAREFEZE (5). FHELR (6). (B)-3-FITE-4-HHEFE-5-HHIE AR (7).
THEBE (8). MBE-3-HEE (9). &2 AW 18 L DMFIPEETER B, G4 AaBRMEERE A; (&% 2~91)
HIRMEA B KRR 383015, A5 2 MERREE S 1 AAZ0E. 4 MK | AMEW. 9 MEAWREE A FITRE
i LPS %521 RAW264.7 48— AL & (nitric oxide, NO) AL, L&Y 4 A1 7 (1) NO |24 HliA %] (55.9+
4.4) %M (59.5+73) %.

XHEIE: ABKMERR Z0h EHIEREG bik: OBRKMEERE As OMURIR; (B)-3-F85E-4-H RS- FH B 5L Ak

FESES: R284.1 NHRFRERE: A NEHS: 0253 - 2670(2025)19 - 6975 - 07

DOI: 10.7501/j.issn.0253-2670.2025.19.010

A new labdane-type diterpenoid from Callicarpa longifolia var. floccosa
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Abstract: Objective To study the chemical constituents and anti-inflammatory activity of the branches and leaves of Callicarpa
longifolia Lamk. var floccosa Schauer. Methods Multiple chromatographic separation methods were employed to isolate chemical
constituents from the petroleum ether and dichloromethane extracts of the ethanol extract of C. longifolia var. floccosa branches and
leaves. The structures of compounds were elucidated using techniques including nuclear magnetic resonance (NMR) spectroscopy,
high-resolution mass spectrometry (HR-ESI-MS), and electronic circular dichroism (ECD). The in vitro anti-inflammatory activity of
the compounds was evaluated using a lipopolysaccharide (LPS)-induced murine macrophage RAW264.7 cells inflammation model.
Results Nine compounds were isolated from the petroleum ether and dichloromethane extracts of the ethanol extract and identified
as 11E-6B-hydroxy-15,16-dinorlabda-8(17),11-dien-13-one (1), sandaracopimaradiene-3f3,18-diol (2), 8(14),15-sandaracopi-
maradiene-7a,18-diol (3), betulinic acid (4), 1-(3-hydroxy-4-methoxyphenyl)-ethanone (5), vanillin (6), (E)-3-hydroxy-4-methoxy-5-
formylcinnamaldehyde (7), syringaldehyde (8), and indole-3-carbaldehyde (9). Conclusion Compound 1 was established as a new
labdane-type norditerpenoid, named callifloccone A. Compounds 2—9 were isolated from C. longifolia var. floccosa for the first time,
structurally characterized as: two pimarane-type diterpenoids, one triterpenoid, four phenolics, and one alkaloid. All compounds
differentially suppressed LPS-induced nitric oxide (NO) production in RAW264.7 cells. Notably, compounds 4 and 7 demonstrated
superior efficacy with NO inhibition rates of (55.9 + 4.4)% and (59.5 = 7.3)%, respectively.
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LBIKB Callicarpa L NJETERL (Lamiaceae) 1H
Yy, FESA TR EKILRES A R L, Gt
HIR, HEm LTam ). = SIS . KBk
R0 ECT (RBLFREL), ZBEY A AL
S, 30 ZAPATUE NG A, o BRAE E Bk
Callicarpa nudiflora Hook. et Am. | AREZ C
kwangtungensis Chun. KM48Ek C. macrophylla Vahl
FIFLULAE C. formosana Rolfe L4 (1 [EZ54L) 2020
RGP, KR EEY s FE, B8 T
T OROWEE R, mEE . MR R&EEo, WA
B R R, ZEEY AR Prsh ko rEa{l
1R FRERA BURU-E IS . KRB A
TR S (1) 7 0 25 T ik 5 =F 5 0 14 A4 A0 98 3 14
SrEIARES, CECH IR, $T R ST A i
Klg. mRMN MMM EEE, ISR ).
=S T R FERRE SRR S b 2 77, 2%
BT RN AR, XTERER B B A
BED TR EY), AR\ AEATZ M
WP, BAEPIELY, Hra Rz fy g e, 4
JHEU, Hrea A E R .

HEKMEE C. longifolia Lamk. var. floccosa
Schauer F E AR TG () DU GEZKO
SO G SRS, (BN FR B BEIEA TT) 1l
WHAG RO A, BARERERE, HRIDIRL,
RIS R R . kg, hHE R, 5
(IGOETI G A Bl = P/ NS EES S $78 yd v

TR CBEHAL 4> B549 2 2 4 phyllocladane
B, RN HepG2 dHARVEAN T HoAR At
e, AR B R HAMRNE RS . HATR T A
BRI BR B AL 2 iy S IAR 2 BEATE 5875 A X [BE
=, NRANFZIE 22 YA 2P o ik S T A
AEENE, AFTFORM Z R i B EeR, XA
I SR B A I 2 T £ BCH) A ik T B — 5 R e
KT T RGLEER I 8, P A58 9 MK
Y (B D, 2Al%eEN 11E-6B-23E-15,16-F%- H
1€ 8(17),11- — 4% -13- i [11E-6B-hydroxy-15,16-
dinorlabda-8(17),11-dien-13-one, 1]+ 8(14),15-F#FHn
—¥%-3B,18- ¥ (sandaracopimaradiene-3p,18-diol,
2) . 8(14),15- 5 ¥ F — 45 -70,18- — B¥ [8(14),15-
sandaracopimaradiene-7a,18-diol , 3] [ # I§ R
(betulinic acid, 4). 3-F23E-4-FF A IERK LF[1-3-
hydroxy-4-methoxyphenyl)-ethanone , 5] # == %
(vanillin, 6). (E)-3-F35:-4- 140 5:-5- F I 56 P e e
[(E)-isoferulaldehyde, 7]. T #& M (syringaldehyde,
8). M|WE-3-F & (indole-3-carbaldehyde, 9). {L&
Y10y AN e B ki, fr A NEH B
LB A B 2~9 i’]ﬁ‘//\U\EI%KHJr%?%
o ERAT, BLAE 2 NIRRT 1 D= 4
AR AL T Té{)”JfC %_LIAT7 9 Mt

W oRe A FORREE MO oH s 2 B
(lipopolysaccharide, LPS) 53] RAW264.7 4fifig
—% %A (nitric oxide, NO) HIA .

1 L&Y 1~9 B

Fig. 1 Structures of compounds 1—9
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1 UESHR

LC-2030C3D AH i ASORITER w5y 73 H VR Joid i
A (HARREAT]D, XS205 BUKEE43H KT
(HFRr - FE R A B IR A F]D, Spark 2 Difehhs
X (3t Tecan A#]), AVANCE IIIHD-500 MHz
SRR (B Bruker A %]), LC-20AT WA
OREA, A RSO (RIS AT, J-1500
[ — a6 1E AR P-2000 JigdeX (HA etk e
#1), RO RERERR GFass FIAE A TEREL (100~200.
200~300 H, HS#EFEMAT] ), MCIGELY (HA
=354k2%); Shim-pack GIST Cis 4 (250 mm X
4.6mm, 5um, HABEAT), YMC-Triart Cis ¥
(250 mm X 10 mm, 5pm, HA YMC A#]); HAH
FI BN i A itk al R T A By
AIRAF]D, HAFE 80 fral (Tl T A
FRAFD.

RAW264.7 ZHfatk (H ERFEERBET4HE)
CCK-8 4 i 34 FE s M f & (I3 N i% 2= ARt
HABRAFD ; NO A& (RigESRAEY
HARBRAFD; fa- 5 E & 5% - S = A E
[ Gibco 4%]) ; DMSO (Biosharp 2A%]) ; 96 FL
BEFRER (D3 IHEH AP EAIRAFD ; DMEM
B3 . KBATH 055: BS LPS (REFE SRR
HIRAFD , NAZ%NES (parthenolide, PTL, i
BB TREARAF)

HE KM ERE T 2023 4F 8 HE) PHkEA
KA, &) PRI T R AT AT 7T R e N
K2k C. longifolia Lamk. var. floccosa Schauer 1]
B, BESFRAS (2023008) 12T PUHYIThREAL
W5 AT RF AR R S
2 ik
21 REERESE

HE KM LR TEAT 11 kg, HEH 95%
CRFEVIRIEEE 8 ¢ 1 [l 3 ¥k, X 2h. HIF
RO, JREIRAE, TR E IS E AR #UE,
WA S, &b BEER CFEEANIE T B AE
B3k, B4 WO ), 3R13 5 AN EIME R
FIRERCY): A BB AL (83 g)y A H KL (170
g) BEFR 2B (185 g). 1E T EEHRAL (217 )
JOKERAL (446 g), 13F5 3N 0.75%. 1.55%-
1.68%- 1.97%- 4.05%.

AR (80 @) ZRERFEIE) S, DL
ok -BERE 208 (20 0 1~100 : 0) BREBEML, 15

F| Fr. 1~9, Fr. 9 28 MCI MEEREHAT 8, DLFEE-
K (30 1 70~100 : 0O #EATHEML, 733 12 M5
(Fr.9.1~9.12) . B Fr. 9.6 22| % i {GAH (i 4l
b (x=70min, HEE-0.1%FEE/K 65 : 35) HibE
"1 (84mg). A MEAERY) (150g) AfEkit:
g, DA S BE-HEE (100 0 1~1: 1) ¥, &
2| Fr. 1~8, HEERAFEIEHE—P 55 Fr. 1, HA
HEE-BERS 2.8 (15 0 1~1: 1) HEATERE SR, 15
B Fr. 1.1~1.7. Fr. 1.5 K-l 48 = R0 A (o it 2
b CHEE-0.1%FHER/K 40 @ 60) 53L& 5 (1.8
mg, R=53min) 16 (263 mg, r=38 min). Fr.
1.6 K H -l % m R A (i 24k (e=41min, H
BE-0.1% K 40 © 60) FRIMEY) T (13.9 mg).
Fr. 1.7 R H 01 & @ R0mE (i alidlh. (v =23 min,
FTE-0.1% F R 7K 40 : 60) 3 2L5%) 8 (18.7mg)
Fr. 2 SRARERAE ks, Ay e -BE R 2.8 (20 ¢
1~1:1) ¥, 53] Fr.2.1~2.6. &% 4 (303
mg) B Fr.2.3 7R 4515 2. Fr. 2.5 X H MCI
M, FHPEE-K (1 1~1:0) ¥, 535 Fr
2.5.1~2.5.6, Fr. 2.5.2 KA L1l % @ RO AH 3 (2,
JE-0.1%HER/K 15 & 85) Aifb15E] Fr.2.5.2.1~2.52.2,
Fr.2.5.2.1 K% i RoporH G 44k (R =70 min,
ZIE-0.1%FR/K 20 : 80) HEULAY 9 (13.3 mg).
Fr.2.5.4 % ODS fFil%, AFE-K (1:1~1:0)
Vefi, 795 Fr.2.5.4.1~2.54.4, Fr.2.5.4.3 KK
R g Atk CRREE-0.1%FF EE /K 55 1 45)
BEMEY 2 (k=48 min, 7.2 mg) Fl 3 (=60
min, 18.7 mg).
2.2 HBHFE=F’IE (electronic circular dichroism,
ECD) &5k

KH Gaussian 09 #4347 ECD 115 JcH]
Spartan 14 () MMFF J137 604k S A7 4 %
R, EIPIR L2 04K T 0.05 MG H T JE4:
M. 4RJG, fF Gaussian 09 H5fidk 144 5
B3LYP/6-31G(d)3: 41 M DFT J5ikitiriitl, 'S4
5, MRAIFRIRI %A B3LYP/6-31G(d, p)FL4l
TD-SCF J5 i DLW BE N AT/ . &5 1
SpecDis 1.6 # -, HRHE IR 2% 8 3 A BEAC US4
%1 ECD 1%, #1452 &Y tH 5 ECD 5.
2.3 IMRTEMTEN
2.3.1 iUk KH DMSO ¥ i&Y)
FCHI R 10 mmol/L H B, 45 2 40 . HEAY
25254 DMSO 2R EEMI%E, LLIHFR DMSO
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()5 o #£1 LAY 1K HF0 BC-NMR 532 (500/125 MHz,

232 MG KA EE L fE 37 C. 5%
CO, %M T, K RAW264.7 ZHf & T 10%)64
MIEM 1% 7 2 -5 % =AY DMEM £ 782k
7R BOMHAK A, DL 1.5 X 104 AN/FLIY %2 B
BRiT 96 LA, ARSI, B T sRm
i R4 24 h ]G st 593, A AIMANSEYIN
Rrgedts, XA MS HHMAE DMSO (542454
) DMSO £k EEAHIED IEFRKe. dhalisas 24h )5,
I 10 pL CCK-8 ¥, W& 1 h, KA
W) 450 nm KA IROEEE (A {E. EATHEH
RGP

AHHIE FT=(A 25— A we)/(A sm—A =)
2.3.3 HLAYIXT LPS i 5 RAW264.7 4H s NO A %,
PANHIER  BOSBUE K I RAW264.7 4 /g, LA
1.5 X 10* ALV BE e T 96 FLAR, K59% 24 h J5
WA B IR AL, AN SIS YEHIEZ (A
SR REFREL, XTIR4L. BRI DMSO
(52525401 DMSO ZaREMIFD ¥ FRsE. WL
B 2~4h JG, HEAHEMBERIEEMAN LPS (AJfi &
WM 0.1 pg/mL) %5 24h, S2HEL 50 uL 4 k-
B, SEhnAN 50 pL Griess R7f 1, FFAIA 50 L
Griess A1 11, SR BEARCR I 540 nm 4L A {H.
RS A THE NO #iifi %

NO #fi] % =1—(C wz— C s )/(C e — C 1)
C 4z~ Caml C 53 AINT LG 2 24H 0 R ZH RSS20 26 1 48
i NO vk
24 GOtESHR

IR x + s Fow, HALKHER 3%,
F GraphPad Prism 8 % ff-3k47 2 2H [A] 1) . PR 22 07 22
28 (ANOVA) , P<<0.05 5% B At .
3 #R
3.1 SHEE

tEY1: LEFEWHE A (FEE), HR-ESI-MS
Y5 HHED T I m/z: 299.198 0 [M+Na]t, 5
16749 299.198 2, H#EM 71N CisHagOry AMEFISE
N 5. 'THANMR it (£ 1) #rF 4 NMEEES on
6.92 (1H, dd, J = 15.8, 10.3 Hz), 6.09 (1H, d, /= 15.8
Hz), 4.96 (1H, q-like, J= 1.7 Hz), 4.68 (1H, q-like, J =
1.6 Hz); 1 NMEHRXFIES ou 4.42 (1H, g-like,
J=29Hz); 4 MHEA(ES ou2.28 3H, s), 1.23 (3H,
s), 1.20 (3H, s), 1.02 (3H, s). '*C-NMR #l DEPT i¥
A I8 MRES (R 1D, G&F 4 MHEES: oc

CD;OD)
Table 1 'H- and 3C-NMR spectroscopic data of compound
1 (500/125 MHz, CD30D)

304 JH dc

1 1.08(1H, td, J=13.2,3.8Hz), 1.20 (1H, m) 44.1 (CHp)
2 1.43(1H, m), 1.59 (1H, m) 19.3 (CHy)
3 1.38(2H, m) 44.0 (CH2)
4 34.7(C)
5 1.11 (1H, overlapped) 56.7 (CH)
6 4.42 (1H, g-like, J=2.9 Hz) 68.9 (CH)
7 2.40 (2H, overlapped) 46.6 (CH2)
8 144.8 (C)
9 252(1H,d,J=10.3 Hz) 61.4 (CH)
10 40.5 (C)
11 6.92 (1H, dd, J=15.8,10.3 Hz) 145.8 (CH)
12 6.09 (1H, d, J=15.8 Hz) 133.9 (CH)
13 198.2 (C)
14 2.28(3H,5) 27.4 (CH3)
17 4.68 (1H, g-like, J = 1.6 Hz) 112.1 (CHy)
4.96 (1H, g-like, J = 1.6 Hz)
18 1.02(3H,59) 33.7 (CH3)
19 1.23(3H,5) 24.0 (CHs)
20 1.20(3H,s) 18.3 (CHa)

33.7,27.4,24.0,18.3; 5 MILHIEA(ES 6c 112.1,46.6,
44.1,44.0,19.3; 5 MR HHAE 5 6c 145.8,133.9, 68.9,
61.4,56.7; 4 NZHAE T 6c 198.2, 144.8,40.5,34.7,
it HSQC #E#fiE H M C [ EBM%E . HMBC it
i (& 2-A), H-55 C-4. C-6. C-9 f1 C-10 iz
FEfH%, Hs-19 5 C-3 fil C-5 FimfE >, Ha-20 5
C-1. C-5 F1 C-9 HImAZMHIK, Uil 2 N SoiiEsd
C-5/C-10 #H3i%; H-6 5 C-8 Fll C-10 f @ FEAHIE, Ui
BRI C-6 fi; Hx-17 5 C-7 Al C-9 HimAs
IS, UL C-8 A1 C-17 I XUEAHIE, DL RS
BB 52 HAE e B % i euonymupene FROFHALL,

R4 H-11 5 C-10 F1 C-13 i@ fEAH %, H-12 5 C-
9. C-13 Al C-14 HIZARFHIR, BHE T o, B-AHEANEE
GER BT AT E . b, B TS 1Y
PSR Y H e T IR ki, AN 2-A PR

NOESY i+ (& 2-B), H-6 5 H-5 il H3-18 5 NOE
A%, H-5 5 H-9 5 NOE 1%, 454 H-6 1] 'H-NMR
Bl ou 4.42 (1H, g-like, J= 29 Hz), #HHILEM 1S
euonymupene F [N R, 41 2-B fos. @
RIS ECD (B 3) , BiEfe ety 1 ks
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\ ) H
1 ‘)\*iﬁg OH

2 k&1 HXE HMBC (A) 1 NOESY (B) fHx
Fig.2 Key HMBC (A) and NOESY (B) correlations of
compound 1

= =Calculated ECD of (5S,6R,9S,10R)-1
------- Calculated ECD of (5R,65,9R,10S5)-1
107, Experimental ECD of 1
si !
N -~
% 0 T ‘ <
l. ............
¥
=50
I
v
=107
T 1
200 300 400

A/nm

3 L&Y 1 B EASIN ECD iEE
Fig.3 Calculated and experimental ECD spectra of

compound 1

WIFIRIN BS, 6R, 9S, 10R. 2%, HWHELEY 1 gk
¥y 11E-6B-F£%5-15,16-FF - H 1£-8(17),11- —##5-13-
i, FHam NEBKHEEREN A Ccallifloccone A)

&Y 2. gtER AR (FED o H-NMR
(500 MHz, CDCl3) §: 5.77 (1H, dd, J = 17.4, 10.6 Hz,
H-15), 5.23 (1H, g, J = 1.8 Hz, H-14), 4.89 (2H, m, H-
16), 3.71 (1H, d, J = 10.5 Hz, H-3), 3.68 (1H, dd, J =
11.4, 4.7 Hz, H-18a), 3.43 (1H, d, J = 10.4 Hz, H-
18b),1.04 (3H, s, H-19), 0.94 (3H, s, H-20), 0.85 (3H,
s, H-17); BC-NMR (125 MHz, CDCls) §: 149.0 (C-
15), 136.4 (C-8), 129.2 (C-14), 110.3 (C-16), 77.3 (C-
3), 72.3 (C-18), 50.5 (C-9), 48.8 (C-5), 42.4 (C-13),
38.1 (C-10), 37.6 (C-4), 37.1 (C-1), 35.7 (C-12), 34.6
(C-7), 27.4 (C-2), 26.1 (C-17), 22.6 (C-6), 18.9 (C-
11), 15.7 (C-20), 11.6 (C-19). LA b %d 5 C kIR
T8 3 AR — 0T, WS A 2 04 8(14),15- 5
T H5-3p,18-

&Y 3. AtTEEMH KR (FED . 'H-NMR
(500 MHz, CDCl3) 6: 5.79 (1H, dd, J=17.4, 10.7 Hz,

H-15), 5.49 (1H, d, J = 1.6 Hz, H-14), 4.93 (2H, m, H-
16), 4.18 (1H, t, J=2.9 Hz, H-7), 3.49 (1H, d, J=11.1
Hz, H-18a),2.94 (1H, d, J=11.5 Hz, H-18b), 1.04 (3H,
s, H-17), 0.81 (3H, s, H-20), 0.75 (3H, s, H-19); '3C-
NMR (125 MHz, CDCl;) d: 148.4 (C-15), 139.5 (C-8),
134.3 (C-14), 110.8 (C-16), 73.5 (C-7), 71.0 (C-18),
46.4 (C-9),39.6 (C-5), 38.8 (C-1), 38.4 (C-10), 37.7 (C-
4), 37.6 (C-13), 35.3 (C-3), 34.4 (C-12), 28.8 (C-6),
25.8 (C-17), 18.5 (C-2), 18.5 (C-11), 18.2 (C-19), 15.0
(C-20). DA FE0dE 5 TRl i A — 228, e
AP 3 8(14), 15-FHHFAA —H5-Ta, 18- .

&Y 4: AEE G CHED . 'TH-NMR (500 MHz,
CDs0D) 6: 4.74 (1H, d, J = 2.3 Hz, H-29), 4.62 (1H,
J=1.9Hz, H-29), 3.15 (1H, dd, J= 11.4, 4.9 Hz, H-3),
1.72 (3H, s, H-30), 1.03 (3H, s, H-27), 1.00 (3H, s, H-
26), 0.98 (3H, s, H-25), 0.89 (3H, s, H-24), 0.78 (3H, s,
H-23); 3C-NMR (125 MHz, CD;OD) §: 176.1 (C-28),
152 (C-20), 110.1 (C-29), 79.7 (C-3), 56.9 (C-17), 54.7
(C-5), 49.9 (C-9), 48.5 (C-19), 46.6 (C-18), 42.2 (C-
14), 40.1 (C-8), 39.7 (C-1), 38.4 (C-4), 38.2 (C-13),
37.5 (C-10), 37.1 (C-22), 33.4 (C-7), 31.7 (C-16), 30.8
(C-15), 30.1 (C-21), 28.0 (C-23), 26.9 (C-2), 25.1 (C-
12), 20.3 (C-11), 19.5 (C-30), 18.7 (C-6), 17.3 (C-25),
16.1 (C-26), 15.8 (C-24), 14.3 (C-27). VA F#EIFE 5
BRIRIE AR — ), MR A 4 FHEARTR -

&Y 5: mH T E A K (HEE . "TH-NMR
(500 MHz, CD;0D) d: 7.58 (1H, dd, J = 8.2, 2.0 Hz,
H-6), 7.55 (1H, d, J = 2.0 Hz, H-2), 6.87 (1H, d, J=8.2
Hz, H-5), 3.92 (3H, s, 4-OCHs); '*C-NMR (125 MHz,
CD30D) d: 199.5 (C-7), 153.8 (C-4), 149.1 (C-3),
131.8 (C-1), 125.2 (C-6), 115.8 (C-2), 112.0 (C-5), 56.4
(C-9),26.2 (C-8). LA L%l 5 SC iR E Fe A —F(,
S ENAY) 5N 3R RE-4-H A FE R 4.

&Y 6: LB TEEI MR (FED . 'H-NMR
(500 MHz, CDs0D) §: 9.75 (1H, s, H-7), 7.44 (2H, m,
H-2, 6), 6.94 (1H, d, J = 7.9 Hz, H-5), 3.92 (3H, s, 4-
OCHs); '3C-NMR (125 MHz, CDCl;) d: 191.0 (C-7),
151.8 (C-4), 147.3 (C-3), 130.1 (C-1), 127.6 (C-6),
114.5 (C-5),109.0 (C-2), 56.3 (4-OCH3). DL E¥lE Y
SCHRHRE B A — B0, S EEY) 6 NE AR

&Y 7: HETEHMA (FED . 'H-NMR
(500 MHz, CDCls) d: 9.65 (1H, d, J = 7.7 Hz, H-9),
7.40 (1H, d, J = 15.8 Hz, H-7), 7.13 (1H, dd, J = 8.2,
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2.0 Hz, H-2), 7.07 (1H, d, J = 2.0 Hz, H-6), 6.96 (1H,
d, J = 8.2 Hz, H-5), 6.59 (1H, dd, J = 15.8, 7.7 Hz, H-
8)3.95 (3H,s, OCH3-4); 3C-NMR (125 MHz, CDCls)
d: 193.9 (C-9), 153.4 (C-7), 149.3 (C-4), 147.4 (C-3),
127.1 (C-1), 126.9 (C-6), 124.5 (C-8), 115.3 (C-2),
109.9 (C-5), 56.4 (4-OCHs). A48 5 SCik$i s
AR50, W E T N (E)-3-F3E-4-H A -
5- PR 22k R A

LAY 8: B J0E AR K (HEE) .. 'H-NMR
(500 MHz, CDClg) §: 9.82 (1H, s, CHO-7), 7.15 (2H,
s, H-2, 6), 3.97 (6H, s, 3, 5-OCH;); *C-NMR (125
MHz, CDCL;3) d: 190.8 (C-7), 147.5 (C-3, 5), 141.0 (C-
4), 128.6 (C-1), 106.9 (C-2, 6), 56.7 (3, 5-OCH3). LA
FEE S U IR IE A ERY, W e A 8 N
T,

E 9. F RS i (FEE) . 'TH-NMR (500

A B
150-

Qv»‘
°\\°
© 1004 ﬁ
R E
ya 3
50+ Q
g z

(=]
1

MHz, CD30D) 6: 9.90 (1H, s, H-8), 8.17 (1H, dt, J =
7.6, 1.1 Hz, H-4), 8.11 (1H, s, H-2), 7.49 (1H, dt, J =
8.0, 1.1 Hz, H-7), 7.28 (1H, m, H-6), 7.25 (1H, td, J =
7.6, 1.1 Hz, H-5); 3C-NMR (125 MHz, CD;0D) 4:
187.4 (C-8), 139.6 (C-2), 138.9 (C-7), 125.7 (C-3a),
125.0 (C-7a), 123.6 (C-5), 122.4 (C-4), 120.1 (C-3),
113.1 (C-6). LA EHHR 5 CHR B A — 2B,
Y EAL A 9 AN e-3-HH R
3.2 ImRTEMTEN

K H CCK-8 yEMI b &%) 1~9 X RAW264.7
HRIE TR, WK 4-A B, hEY 1~9 18
25 umol/L I TEau st . 'Bhes, % 9 MLAY
7E 25 pmol/L B XF NO [#ilfERH, 453Kl 4-B
B, 9 AMEAPIRE U AN A FR B H D] LPS 531
RAW264.7 41l NO WIZERL, HA ey 4 17 1
IR HIER T (55.94+4.4) %. (59.5+7.3) %.

9 /NEZ RS (5 pmol- L)

ERHRALE: "P<0.01.
**P <0.01 vs control group.
4 LB 1~9 Xf RAW264.7 HRDESINFNE (A) KEXS LPS 55 NO BHMHIHIFIER B) (x+s,n=3)
Fig. 4 Effects of compounds 1—9 on viability of RAW264.7 cells (A) and their inhibitory effects on LPS-induced NO
production in RAW264.7 cells (B) (X + s, n=23)

4 e

EN TR IVPONS ESRSUS $7 N i W X737
(1) i Bk Ko — S0 HR I AN 1) 1 2 J 20 1R AT 40 25 %
E, 387 9 MEED, R RN FEE,
HAtb & 1 ey, sSLi g R yIbiEs 7T H
BRI LRI ZE R S 2R, VR ER R AT
TRIRF R SR T ORI KR . X B RIS
VAT RN RGN, 9 MUEDRE A [RIFE
£ ] LPS i 5 1) RAW264.7 4l NO FI4E k.
AT AL T 4 T A i Tk e G R 0 A7 1R Ak 2
Yoy, T E B R RIS RO VT RS AT
T HANMAEER AL, HXF T2 SR R S AR I
2 FEPT ARG VEAN L S A AR Y s et g . TR
I, KRB 4SS Z ARV R R R A E B 52

BOSPET T, VAL 2GR A, TR
PR BB AU o
FBAFAR FIANEH ) FRTAEAETR
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