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Chemical constituents of Justicia calycina ( Nees)

LI Can-jie' ,LIN Ding-chai' ,XU Wei-bin' ,Cai Jun-xing',
WANG Wen-zhi' ,ZHANG Yu-bo'**,LI Yao-lan' ,WANG Guo-cai'*

"Institute of Traditional Chinese Medicine & Natural Products ,College of Pharmacy ,Jinan University

? Department of Pharmacology ,School of Medicine , Jinan University , Guangzhou 510632 , China

Abstract : To study the chemical constituents of Justicia calycina (Nees). The 95% ethanol extract of Justicia calycina was
separated and purified with commonly chromatographic methods (silica gel, Sephadex LH-20,0DS columns, and preparative
HPLC) . The structures of isolates were elucidated by extensive analysis of spectroscopic data (including IR, UV, HRESIMS
and 1D NMR) and physicochemical properties. As a result, fifteen compounds were isolated from J. calycina and identified as
lupeol (1) ,a-spinasterol (2) ,corchoionoside C (3) ,1-(4-hydroxy-3-methoxyphenyl ) -2-[ 4-( 3-hydroxypropyl ) -2-methoxy-
phenoxy | -1 ,3-propane-diol (4) ,4-(2,3- dihydro-3-hydroxymethyl-5-( 3-hydroxypropyl ) -7-methoxybenzofuran-2-yl ) -2-me-
thoxyphenol (5) ,5-styrylfuran-2- carboxylic acid methyl ester (6) ,ferulyl aldehyde (7),(9E,12E)-methyl octadeca-9,12-
dienoate (8),3,7,11,15- tetramethylhexadec-2-en-1-ol (9) , a-linolenic acid (10),3,7,11, 15-tetramethyl-n-octadac-13-
en-3,4,6,7,8,11-hexol- 12-one (11) ,4-hydroxybenzoic acid (12) ,5-styrylfuran-2-carboxylic acid methyl ester (13) , cin-
namic acid (14) and 3 ,4-dihydroxy-benzoic acid (15). All of the above compounds were isolated from this plant for the first
time. The results of antiviral assays indicated that none of the above compounds exhibit anti-RSV and anti-HSV-1 activities.
The results of anti-inflammatory assay showed that compounds 1-7,14 show certain inhibitory activities on release of NO in
RAW264.7 macrophages induced by LPS.
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KEEE K Justicia calycina ( Nees) 22871 75
Y ST T b PRGHT AR B IX O, 28 A 08
R VRN ERZ R X B 25 M) 2 — 78 2 4
TRYTIRE LI SRR R MBI A L R SR
T KB R 8 - A e E SRS, T GC-
MS HEAT RS %2 ) 63 RS 4, EZ T2
ARV HZ A ) Tk B AT R G
FHGER . h T A& BT R R R, A
FEZG e R BE R 2 AR e, AR S0 0 K B R 4 B
95% LSRRI HEAT A 7 LA E ST, IF R0 B A5 3
MALG Py EATH0 RSV (HSV-1 15 PR i 18 T 4 1% 1
ik
1 #EE57F=*
1.1 U541

SHIMADZU LC-2030C 3D %443 #1540 4 2
WA ( H A< SHIMADZU /v H]) ; CBM-20- A 741 £5 7
o A8 AH 5,35 A ( H A< SHIMADZU /4 ] ) 5 Agilent
6210 ESI/TOF %I ( 25 [H Agilent /A ] ) Fii#{Y ; JASCO
V-550 A UL S/ 5% Sh Ol 3% A (H AR JASCO 22 /)
Bruker AV-400/AV-500/AV-600 MHz %! ( %% Bruk-
er 73\l ) %t 3L AR P A JASCO FI/IR-480 Plus
Fourier transform BIZT #p 6% ( H A JASCO AF]) 5
Cosmosil 5C;-MS-11(4.6 mm x 250 mm,5 pm) 537
{435 FE ; Cosmosil 5C -MS-TT 4,34 (20 mm x 250
mm,5 wm) il F @35 A A A 35 Ak R (80 ~ 100 H |
200 ~300 H , % S E{L T.) ) ; Sephadex LH-20 {7,
TR (i 8 Pharmacia /A 7)) ;ODS (850K} (A
Merck 2] ) s FEAE GF s, W MR (JH 5 4657 TOlLAF5E
) s i ol B s (LU AR A B w] ) 5 Hoavisin 3 o 1
RE ERA TR

S I G B R 2544 T 2018 4F 1 JI R A 1
M TR 2 IR0 By b FAHE TR AR ML X, 28 BB R R 2 24
e SR G 2 % 5 B RR B B A 1 B R
Justicia calycina ( Nees) BT 4 ¥, 5 4 ( No.
20180130) f7 T B pg Kb 2 R KR Y GE I
1.2 ZKWAHZE
1.2.1 RERH5B

BT B B R 2R 2.0 ke, B8, 1 95% &
REB LI 3 UK, B ISR IBOR 5 I T vk 4 , 15 3 B iR
H 100.0 g, ¥ B EH HEAT RERAEZ BT (200 ~ 300
H) , PL s P - EE(100: 0—0: 100, V/V) B 3k

JIt, 28 TLC LR S RO 73 i Je 5 9 F 15 3 5 Mo
(Fr.1~5), Fr.1 £ ODS A£ 247 L EE-7K 4k 5 (40
160—100: 0, V/V) B B2 PR, F- 28 i 5 A 5 RO AH
IG5 EME 5P 4(9.3 mg) 5(6.5 mg)
F16(7.5 mg), Fr.2 £ Sephadex LH-20 Mokl —
A BE-H I (1 1) Fr e alidh, P28 ) 4 20 s RO
i E a5 2E 54 13(10.0 mg) (14(10.0
mg) 15(4.1 mg) . Fr.3 225 5 5 2800 A 2 45
AR S Y 7 (8.2 mg) (8(4.8 mg) F1 9
(5.3 mg), Fr.4 2 ODS #:ZH7 LA EE-/K 14 % (10:
90—100:0,V/ V) B BE VB, 28 Sephadex LH-20 £F
@5 L A W Be- (10 1) o sy 2k, fe s 2 4%
RUETRO AR 38 4 B gl Ak 5 A3 2k 54 1(6. 3
mg) \2(7.6 mg) M 3(10.4 mg) . Fr.5 2l 585
ROAR O 73 2 24 J5 45 3465 4 10 (10. 2 mg) |
11(11.8 mg) #112(6.6 mg) , k&1 ~15 Wfb
LERGINIEL 1 PR
1.2.2 4% RSV & HSV-1 &M jf ik

VAR 38 -5 i 975 2% (respiratory syncytial virus,
RSV) FlEa a2k 2 1 % (herpes simplex virus type
1,HSV-1) J5E x4, DA 10 pM F| B2 =5 K (ribavi-
rin) 4T RSV il PRI 25 0 20, LA 10 uM i
&3 (aciclovir) Sy 4T HSV-1 3% PRI 12 BH PR 25 Wy 2
X3 B AR B B AL A M TEVR BE R 3. 125 .6.25 12,5,
25.50.100 pM ¥ EE T, #4740 RSV H HSV-1 1%
PRI 1 o

Pt RSV 1 M i F Y Hep-2 401 g (HT HSV-1
TP IR H Vero 4R ) 5T 96 141 i %5 532 Al
L F 37 C 5% BRI R AR RZE, 5
FAIMUE SR, BEAL A 50 WL A i 50 pl. 100
x TCID, (14 B B B, 152 B 14 245 ) 2 s 2 %
HEZH AN Mo X BEZH , B 37 C 5% 8554 i 9. 15
I 48 ~72 h, fpRE XS B2 S8 8 T, 10 SR A A
BRI
1.2.3 REXZFWIHiL

K Griess IR X LPS 55 RAW 264. 7
FL WA A 530 NO /R . RAW 264. 7 FELIEZH
L FERD T 96 FLAN M B: FR M, 37 C 5% Hi 3R h
FEFTFR A ML 2 5 A 100 L AN [a) ik B 1 Ff
DA (CHEHR B2 43591 Ry 3. 125 .6, 25 12,525 .50,
100 pM) , JEFRFE R REFR 1 h J5 A 100wl f LPS
(1 pg/mL) , [RIA 5% B BH A X AR B AU 21 Fn 2 1 X6
WA Ak2ERE 3% 12 hy 4% FIE WS S5 R R Griess
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WRR G, FHBEEIR S 2 A S0 72 1R & W0 78 550 nm
Ab B EEE TR R F MITT 30 5 240 M g1
2 HR
2.1 HZHERE
HEW1 A% M (CHCL ) ; mp. 214 ~ 216

C s WL R-T Bl Iz N B 15 250 . ESI-MS . m/z 449
[M+Na]*,"HNMR(600 MHz,CDCL, )§:4.68(1H,
s,H-29a) ,4.57 (1H,s,H-29b) ,3.19 (1H,dd,J =
11.2,4.8 Hz,H-3),2.37(1H, m,H-19) ,1. 68 (3H,
s,H-30),1.03 (3H,s,H28),0.97 (3H,s, H27),
0.94(3H,s,H-26),0.83(3H,s,H-25),0.79(3H,s,
H-24),0.76 (3H, s, H23);"” C NMR ( 150 MHz,
CDCI,)8:38.9(C-1),27.6(C-2),79.2(C-3),39.0
(C4),55.4(C-5),21.1(C-6) ,34.4(C-7) ,41.0(C-
8),50.6(C-9),37.3(C-10),18.5(C-11),25.3(C-
12),38.2(C-13),43.0(C-14),27.6 (C-15) ,35.7
(C-16),43.2(C-17),48.5(C-18),48.1(C-19),
151.1(C-20),30.0(C-21),40.2(C-22),28.1(C-
23),19.5(C24),16.3(C-25),16.1(C26),14.7
(C27),15.5(C28),109.5(C-29),18.1(C-30),
AE ot 5 Sk ™ Rl A — 5, MO E A 1
R 3P B A

wE&EW2 Fa% i (CHCL) ;mp. 171 ~ 173
C ;s R R - Fr A S Ny B 5 28 8, ESI-MS:m/z 435
[M+Na]*,"HNMR(600 MHz,CDCL,)8:5. 15(1H,
m,H-7),5.16 (1H,dd,J = 15.2,8.8 Hz, H-22),
5.03(1H,dd,J = 15.1,8.8 Hz,H=23),3.60(1H,
m,H-3),1.03(3H,d,J = 6.6 Hz,H-21) ,0.85(3H,
d,J] = 6.4 Hz, H27),0.80 (3H, m, H-26),0.79
(3H,m,H-19),0.55(3H, m, H-18) ;*C NMR (150
MHz,CDCl,)8:37.3(C-1) ,31.6(C2),71.2(C-3),
38.1(C4),40.4(C-5),29.8(C-6),117.6(C-7),
139.7(C-8) ,49.6(C9) ,34.4(C-10) ,21.7(C-11)
39.6(C-12),43.4(C-13),55.3(C-14),23.2 ( C-
15),28.7(C-16),56.1(C-17),12.2(C-18),13.2
(C-19),41.0(C20),21.2(C-21),138.3(C22),
129.6(C-23),51.4(C24),32.0(C-25),21.5(C-
26),19.1(C27),25.6(C28) . L F¥di53cmk’
fRIEEEA 3, S E G 2 O o S B

wEW3 WEAHPRY (CH,0H) :{Mﬁ@ﬁ-ﬁ
TOWE RN WOk B A, ESI-MS: m/z 409 [ M +
Na]*."H NMR (500 MHz,CD,0D)§:5.99 (1H,d,J
= 15.6 Hz,H-7),5.90(1H,s,H4),5.74(1H,dd, J

=15.6,7.2 Hz,H-8) ,4.56(1H,m,H-9) ,4.31(1H,
d,/ = 7.8 Hz,H-1"),2.61(1H,d,J = 17.0 Hz,H-
2a),2.20(1H,d,J = 17.0 Hz,H-2b) ,1.97(3H,s,
H-13),1.31(3H,d,J = 6.5 Hz,H-10),1.06(3H,
s,H-11),1.04 (3H,s, H-12) ;" C NMR (125 MHg,
CD,0D) §:42.4(C-1),50.8(C-2),201.2(C-3),
127.1(C4),167.1(C-5) ,80.0(C-6) ,133.8(C-7),
133.7(C-8),74.6(C-9) ,22.2(C-10),19.5(C-11) ,
23.5(C-12),24.7(C-13),101.3(C-1"),75.0 ( C-
2"),78.2(C-3"),71.7(C4"),78.4(C-5"),62. 8(C-
6') o LA R 5 SR 4R 1 A — 3, % Ak
A% 3 S~ corchoionoside C.,

WEW4 R ERY) (CH,0H) s W Hi IR -7
P g ks, ESI-MS.m/z 401 [M +Nal]*.'H
NMR (400 MHz,CD,0D)§:6.64 ~7.01 (6H, m, Ar-
H),4.85(1H, m,H-7),4.30 (1H, m, H-8),3.85
(2H,m,H-9) ,3.81(3H,s,3'-0CH, ) ,3. 80(3H,s,3-
OCH,),3.56 (2H, m,H9"),2.61 (3H,t,J =
Hz,H-7'),1.77 ~1.81(2H,m,H-8") ;C NMR (100
MHz,CD,0D) §:134.2 (C-1),114.0(C-2),147.0
(C-3),147.3(C4),115,7(C-5) ,121. 1(C-6) ,86.7
(C-7),74.2(C-8),62.3(C9),138.2(C-1"),111.8
(C-2"),148.8(C-3"),151.9(C4") ,119.7(C-5"),
121.9(C-6"),35.7(C-7"),32.8(C-8"),62.3 (C-
9'),56.4(3-0CH,) ,56.5(3'-0CH,) ., Ml FHHES
SCHR IR FE A — B B E LAY 4 N 1-(4-hy-
droxy-3-methoxyphenyl ) -2-[ 4-( 3- hydroxypropyl ) -2-
methoxy- phenoxy | -1,3-propanediol ,

wEWmS JoEMRY) (CH,0H) § AR IR -7 5
W s 58, ESI-MS:m/z 383 [M+Nal*,'H
NMR (400 MHz,CD;0D)§:6.97(1H,d,J = 1.4 Hz,
H-2"),6.83(1H,d,J = 1.6 Hz,H-3") ,6.79(1H,s,
H-2),6.77(1H,s,H-6"),6.74 (1H,s,H-5),5.51
(1H,d,J = 6.1 Hz,H-7") ,3.87(3H,s,H-5"),3. 83
(3H,s,H-3),3.80(1H,m,H9a),3.59(2H,t,J =
6.2 Hz,H9'),3.49(1H,m,H9b) ,2. 65(1H,t,] =
7.4 Hz,H-7),1.84 (1H, m,H-8),1.81 (2H, m, H-
8);"C NMR (100 MHz, CD,0D) §:135.0(C-1),
110.7(C-2),149.2(C-3),147.7(C4),116.3 (C-
5),119.9(C-6),89.1(C-7),55.6(C-8),65.1(C-
9),130. 1(C-1"),114.3(C-2"),145.4(C-3") ,147.7
(C4"),137.1(C-5"),118.1(C-6"),35.9(C-7"),
33.0(C-8"),62.4(C9"),56.9(3-0CH,),56.5(3'-
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OCH,) o DA FX50 15 S0k i 3 A — 30, e o
&M 5 N 4-(2, 3-dihydro-3-hydroxymethyl-5-( 3-
) -2-me-

hydroxypropyl ) -7-methoxy-benzofuran-2-yl

thoxyph-enol ,

WEW6 HEBAR(CHCL ) s b FR-7r w ik
N B AE B A, ESI-MS: m/z 251 [M + Na]*,'H
NMR (400 MHz, CDCl,)é6:7.52 (1H,d, J 16.0
Hz,H-11),7.49 ~7.51 (2H, m,H-2,H-6) ,7.34 ~
7.39(3H,m,H-3,H4 ,H-5),6.60(1H,d,J = 16.0

p

1

HO

= X =

)\/\/'\/\/k/\/K/\OH

HO OH 4
\ HO
HSCOD-“ o \OW
OCH, \ / HaCO A~
o
6 7

10

9

Hz,H-10),5.97 (1H,d,J = 2.2 Hz,H-7),5.54
(1H,d,J = 2.2 Hz,H-8),3.84(3H,s,H-14);"C
NMR (100 MHz, CDCl, ) §:135.3 (C-1),127.6 ( C-
2),129.1(C-3),129.7(C4),129.1(C-5),127.6
(C6),136.2(C-7),118.7(C-8),158.9(C9),
101.6(C-10),89.0(C-11),163.7(C-12),171.5(C-
13),56. 1(C-14) . DA $dfs 5 Scpkt ™ 48 5 A —
R E LAY 6 N 5-styrylfuran-2- carboxylic acid

methyl ester,

OCHs

OH
Ul N OH HO OH
(0] O
3

OH

OH OCHs
4

X = O

8

") o) OH_ OH OH

OH : OH OH
OH \/Y\)J\ﬁ/\/\l/\/\i/\

1

/—COOH
HO—QCOOH HOQCOOCH3 @J HO—QCOOH

OH

12 13

&1
Fig. 1

LEWT RE A S (CHCL) ;mp. 83 ~ 85
C 5 W B B -7 19 e V7 S 2 {8, ESI-MS: m/z 201
[M+Na]*,"HNMR(400 MHz,CDCL,)5:9.66(1H,
d,J = 7.7 Hz,H-1),7.38(1H,d,J = 15.8 Hz, H-
3),7.13(1H,s,H2"),7.07(1H,d,J = 8.1 Hz, H-
6'),6.97(1H,d,J = 8.1 Hz,H-5") ,6.56(1H,dd,J
=15.9,7.8 Hz,H2),3.95(3H,s,3'-0CH, ) ;" C
NMR (100 MHz, CDCI, ) §:193.7 (C-1),115. 1 ( C-
2),153.2(C-3),126.6(C-1"),124.2(C-2") ,147. 1
(C-3"),149.1(C4"),109.6(C-5"),126.6 (C-6"),
56.2(3'-0CH; ) LA I %c# 15 3 ik 238 A —
B, e EY) T R ferulyl aldehyde

&8 Tk ¥ (CHCL, ) ; ESI-MS: m/z
317 [M + Na]*,'"H NMR (400 MHz, CDCl;)§:5.35
(4H, m, H-9, H-10, H-12, H-13) ,3.66 (3H, s, 1'-
OCH,),2.76(2H,t,J = 5.9 Hz,H-11),2.30(2H,

14

HO
15

WEW 1 ~15 PULZFLEEH

The chemical structures of compounds 1-15

t,J = 7.5 Hz,H2),2.05(4H, m,H-8,H-14) ,1. 61
(2H,m,H-3),1.25 ~1.38(8H, m, H4,H-7,H-15,
H-17),0.88 (3H,t,/ = 6.9 Hz, H-18);"” C NMR
(100 MHz,CDCl, ) 8:174.6 (C-1),34.3(C-2),22.8
(C-3),29.3(C4),29.3(C-5),29.6(C-6),29.8(C-
7),27.4(C-8),130.3(C9),128.1(C-10),25.9(C-
11),128.3(C-12),130.4(C-13),27.4(C-14) ,29. 4
(C-15),31.7(C-16),22.8 (C-17),14.3 (C-18),
51.6(1-OCH; ) o DA b % #s 5 SCmk™" i 38 A —
MR A Y 8 IR R

L&MW TAMRY (CHCL, ) ; ESI-MS: m/z
319 [M + Na]*,'"H NMR (500 MHz, DMSO-d, ) §:
5.24(1H,t,J] = 6.3 Hz,H-2),3.92(2H,d,J = 6.3
Hz,H-1),1.91 (1H, m,H4),1.55(3H,s,H-17),
1.36(2H,m,H-5),1.34 (1H, m, H-6a) , 1. 30 (2H,
m,H-7),1.26 (1H, m,H-6b) ,1.23 (4H,m,H9, H-
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13),1.16 (3H, m, H-8a, H-10a, H-12a) , 1. 07 (2H,
m,H-14) ,1.03 (3H, m, H-8b, H-10b, H-12b) , 0. 84
(6H,d,J] = 6.7 Hz,H-16,H-20) ,0.81(6H,d, /] =
6.8 Hz,H-18 ,H-19) ;°C NMR(125 MHz, DMSO-d, )
5:57.5(C-1),125.3(C-2),135.5(C-3),39.2(C-
4),24.6(C-5),36.0(C-6),32.0(C-7),36.8(C-8),
23.8(C9),36.8(C-10),32.1(C-11),36.6(C-12),
24.2(C-13),38.8(C-14),27.4 (C-15),22.4 (C-
16),15.8(C-17),19.6(C-18),19.6(C-19),22.5
(C20) o L b-%cde 5 semk e il 3 — 3%, bl
WEY 9 S~ 3,7,11,15-tetra- methylhexadec-2-en-1-
ol,

LEW 10 [ AR [E K (CHCL ) 5 ESI-MS:
m/z301 [M +Na]*_,'"H NMR (400 MHz, CDCL, ) §:
5.28 ~5.42(6H, m,H9,H-10,H-12,H-13,H-15, H-
16),2.80(2H,m,H-11,H-14) ,0.97(3H,t,J] = 7.6
Hz,H-18) ;" C NMR (100 MHz, CDCL,)§:179. 6 ( C-
1),34.2(C-2),24.8(C-3),29.2(C4),29.2(C-5),
29.7(C-6),29.3(C-7),27.4(C-8),132.1(C-9),
127.3(C-10) ,25.7(C-11),128.4(C-12),128.4( C-
13),25.8(C-14),127.9(C-15),130. 4(C-16) ,20. 7
(C-17),14. 4 (C-18) . L L 8H 55 Sk’ i 3k
A—F B EA Y 10 2 a-TERRIR .

& 11 [ E R (CHCL,) ; mp. 218 ~ 220
C 5 W AR IR -7 B S S b e %8 8, ESI-MS.m/z 441
[M + Nal]*,'"H NMR (400 MHz, DMSO-d, ) §:6. 11
(1H,m,H-14),5.60 (1H,d,J = 2.0 Hz, H-13),
4.40(1H,m,H-8) ,4.32(1H,m,H-6),3.75(1H,m,
H4),2.19(1H,dd,J = 13.1,4.1 Hz,H-15),1.82
(2H,m,H-16),1.67 (2H, m,H-10),1.60 (2H,d, J
= 5.8 Hz,H9),1.52(2H, m,H-5),1.50 (2H, m,
H-17),1.24(2H,dd,J = 11.2,5.1 Hz,H-2),1.06
(3H,s,H-20),1.04(6H,s,H-19,H-22) ,0. 82(3H,
s,H-1),0.75(3H,s,H-18) ;" C NMR (100 MHz, DM-
S0-d;)8:20.3(C-1),37.6(C2),83.0(C-3),66.6
(C4),48.7(C-5),66.8(C-6),68.7(C-7),76.2(C-
8),46.9(C9) ,44.4(C-10),75.7(C-11) ,202. 6 ( C-
12),120.4(C-13),165.2(C-14),50. 1 (C-15) ,40.2
(C-16),29.0(C-17),17.1(C-18),20.9 (C-19),
23.8(C-20),26.1(C21),29.9(C22), VI I %
Hocmk Y A B s E A 11 R 3,7,
11, 15-tetramethyl-n-octadac-13-en-3, 4, 6,7, 8, 11-

hexol-12-one

waEw12 [ost i (CH,0H) , mp. 214 ~ 215
C 55 = A Ak 8k B AR Bl B8 T I UL TE, ESI-
MS: m/z 161 [M + Na]*.'"H NMR (400 MHz,
CD,0D)5:7.48(2H,d,J = 8.1 Hz,H-2,H-6) ,6.77
(2H,d,J = 8.1 Hz,H-3,H-5);”C NMR(100 MHz,
CD,0D)§:122.8(C-1),131.7(C2),115.8(C-3),
163.6(C4),115.8(C-5),131.7(C-6),169.3 ( C-
7)o VL EKHS Sscmk " il A — 3, o e i
Y12 AR R R

HEWI13  [EAERK(CHCL) s =880
Hktn  ESI-MS.m/z 191 [M +Na] *.'H NMR (400
MHz,CDCl,)6:10.95(1H,s,4-OH) ,7.74 (1H,d, J
= 8.5 Hz,H6),6.39(1H,d,J = 6.3 Hz,H-5),
6.36(1H,s, H-3),3.91(3H,s,7-0CH,) ;" C NMR
(100 MHz, CDCL, ) 8:105.8 (C-1),162.1 (C-2),
103.1(C-3),163.7(C4),107.8(C-5),131.9(C-
6),170.3(C-7),52.0(7-0CH, ), D\ I %k#t 5 ¢
RO IR — B, S E AW 13 N 2,48
FRHER IS,

LEW 14 HER K (CHCL,) s Wi fR- 7 7L
v BAE A ESI-MS:m/z 171 [M + Na]*.'H
NMR (400 MHz, CDCl,)8:7.79 (1H,d,J = 15.8
Hz,H-3),7.56(2H, m,H-2’ ,H-6") ,7.42(3H,m, H-
3',H4',H-5"),6.47(1H,d,J] = 15.8 Hz,H-2);"C
NMR (100 MHz, CDCl, ) §:171.1(C-1),117.3 (C-
2),147.1(C-3),134.2(C-1"),129.1(C-2"),128.5
(C-3"),130.8(C4"),128.5(C-5"),129.1(C-6") .,
PAE Bt 5 Sk s AR — B e ek A
14 JFE R o

EW15 [HEK K (CH,0H) ; ESI-MS: m/z
177 [M +Na] * ,'"H NMR (400 MHz,CD,0D)§;7. 45
(1H,d,J = 8.6 Hz,H-6),7.42(1H,s,H-2),6.82
(IH,d,J = 8.4 Hz,H-5);"” C NMR (100 MHz,
CD,0D)5:123.2(C-1),115.8(C-2),146.0(C-3),
151.5(C4),117.7(C-5),123.9(C-6),170.3 ( C-
7)o DA b St 5 Semk ™ ol A — 3, Mo E kA
Y15 J 3 ,4-— RN HTR
2.2 ¥ RSV K& HSV-1 B4 MEEER

X B R B AR 2 0 15 MME A P r bt
RSV I HSV-1 3 PR #4707 5 , 43530 LA B 55 6K B
BT XTI, SRR A 1 ~15 ¥k
FI BT RSV 1 HSV-1 3 M (1C,, > 100 uM)
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2.3 MAFEEFEER
ARG K FH Griess Skl XF LPS 55~ RAW
264.7 FVEAN 435 NO BYIIHIVER . 455838, 1k

A1 ~7 14 3 LPS 5 Sy RAW264. 7 15 I 411 g
S NO YRR s — e AR . AR Ak
1 PR

Rl AEW1~15HAFMMEER (vs,n = 3)

Table 1  Anti-inflammatory activities of compounds 1-15 (; ts,n = 3)

EY CCsp (uM)* IC50 (M) " SI¢
1 >100 12.55 +1.23 >7.9
2 >100 80.12 = 1.55 >1.6
3 >100 40.12 £ 1.15 >2.5
4 >100 37.02 + 2.11 >2.7
5 >100 25.15 + 1.54 >4.0
6 >100 12.7 + 1.96 >7.9
7 >100 15.11 + 1.90 >6.6
8 >100 >100 -
9 >100 >100 -
10 >100 >100 -
11 >100 >100 -
12 >100 > 100 -
13 >100 >100 -
14 >100 93.04 + 1.16 >1.1
15 >100 >100 -
Deﬁiﬂiﬁine >100 9.60 + 1.66 >10.4

T ZERAA N PHAE XS IR 5 L MTT 350 AN #E1E ;> LA Griess IS THLR T PE 1 ;°S1 = CCyp/ 1Cs50

Note : Dexamethasone was used as positive control;*CCs, was evaluated by MTT assay ; "ICs, was detected by Griess assay; °SI value equals to CCsy/1Cs, .

3 i

ARSI O RZ IR 25 A2 B R P A Ao
WA EAT T WF5E, 63 95% L4 I kAT T4k &
Pyt oy s M E , N g e T 15 M a9,
AT =R ORIR R IR R IR LAY
LHASACE Y, BT A A& PR B O )
OYESIRE . ARSLEIRAM TR IZAE Y B
Mt T REBRENEE A ER S0k
LR U T R AR SO
SrERREIR 15 MEE PRI RSV A HSV-1 % 1 3t
Friia, 5 PP IR AR LE AL 54 1 ~ 15 Bk R
T RSV HIHSV-1 36 7 5 22 B 5 16 VE i vt & B, 4
Y1 ~T 14 FELFRAE] NO AR iE . X T
KA B R YUNRE TR G PRI AL i 7 ok —
IR SIS, 9 BT M A ) F 5
T By BRI RIR S HA s M 28 5E T
—E BB LA
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FaOE XA FNE
WANG Hongbing GE Huiming YIN Wenbing
IR PIVEEIR FRM

SUN Haopeng SUN Guibo LI Liangcheng
AB & KA K SKER

MU Wanmeng ZHANG Binghuo ZHANG Dewu
ZET ENa B X

YI Huaxi LUO Yinggang ZHOU Wen
=B EEl ;i

GAO Huimin TANG Jinshan HUANG Shengxiong
BEHE BR 22191

LAN Weiqing LIAO Chenzhong XUE Yongbo

F M B Je#k RUEE!

YIN Sheng LYU Zhaolin LIU Xiangguo
FEK BR - # pEE=it

LI Guoyou QIU Li WANG Haibo
B 25 12 HER BR FE7R

CHEN Yihua LIN Changjun OUYANG Jie

AR = F LRG|

HU Youcai YUAN Tao XIA Yonggang
BEY FhR =

HAN Xiuzhen HAN Shuyan ZENG Kewu





