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Abstract : To investigate the chemical constituents and anti-inflammation from the leaves and twigs of Amoora ouanglien-
sis ,we isolated and purified the constituents from A. ouangliensis by the chromatographic technique and Semi preparation
HPLC. Nine compounds were isolated; their/ structures were identified as cabralealactone (1), cabraleahydroxylactone
(2) ,eichlerialactone (3) ,aurantiamide acetate (4 ) ,benzenepropanamide (5) ,xylogranatinin (6) ,3,5-Dimethoxy-4-
hydroxybenzaldehyde (7) ,eycloartane-33,24,25-triol (8) and 24 (R)-19-cyclolanost-3-one-24,25-diol (9). All of the
isolates were then assessed for their anti-inflammatory activities on lipopolysaccharide ( LPS) -induced nitric oxide (NO)
production in RAW264. 7:«Compounds 2-4 and 9 showed protent anti-inflammatory activities. Compounds 1-9 were ob-
tained from this plant for the first time and except compound 1, others are reported from the Amoora genus for the first
time.
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PHAE B BE v B A 2 Ay, FRATTX R A b =R
25 VU U A A A 400 e (14 1 0 245 A ) B 1 e P
Bt T A2 E e, MR B T 9 M A
W, 7 )% A cabralealactone (1) | cabraleahydroxy-
lactone (2) .eichlerialactone(3) 4> {0k I EEEE (au-
rantiamide acetate) (4) .4 0 B EE ( benzenepro-
panamide ) (5) . xylogranatinin (6) . T 78 (7) . cy-
cloartane-3(3, 24, 25-triol (8 ) #1 24 ( R)-19-cyclo-
lanost-3-one-24 ,25-diol (9) . fbE5H1 ~3 f18~9 K
=24~ 5 O TBENE 6 A s, ka2
~4 19 HA &My aim v, Hifk & ¥ st &
TEPEARIL 5 .

1 =5

Waters Xevo'" Triple-quadrupole % i /% ( Wa-
ters 2N H) ) M2 ESI-MS; # 1% & iy Bruker AM 500
IO ARG ILR PS5 , TMS S MR, 8 £k
PO (ppm) ,J FoRAEE H B (Hz) 5 HEZ BT ik S
LR R TR AR IS R 5 B AL T A2 MCT Y
g (Mitsubishi Chemical /A ] ) ; 5B Sephadex HI.-20
S H AN FILE P2 3 Water 600 25 808 AH € 3543, 4
J&H:  kromasil RP-C (10 x 250 mm,ID x L,5 um),
T ;3 mL/min, AR FESIRT I 5 5 AR 10%
TR IR S ) (v/v ), e JC T 2 M £, 5] /) 32 34
IR 85 i 1R 34 SR S A 2l

2 REREHSE

DAL E AL I8 S5 ke TR, B RE S
80% L M2l TIRE 3 U, B 1, s ik I e 4 $2
W53 SR B 300 g o SR B PR AR K LT, AR
5 TR CTEEETNZE I, S IR A0 3 I R B R &
BREAHZ50 g MCTAERR AR )5, BRI 451525
23 oo JHIEMRERC AN £ 2 LR AR R B, LA :
B (1: 0= Trdewsv) YEJIE, TLC 3651 5145 5) 5 A
53 (Fr. A-E) . Fr. B(4 g) W0 ak 2Lk it 4325, LA
0 B (300 1—1: 1, v/v) P, SR 5 SR H] HPLC
Tl 2B , DL EE: 7K (502 50,3 mL/min) S s Al ,
EEAEY1(7.2 mg,9 min) 2(8.5 mg,17 min)
M 3(7.9 mg,21m in), Fr. C(9 g) Rhy [ LAk
FE, DL B (200 1—1: 1, v/v) B, 285 2
[ 523t eI Sephadex HL-20 4%, 743k &4 4(13.1
mg) 5(8.1 mg) 6(8.2 mg)F7(7.4 mg), Fr. D(5
g) Hr [ B RP-18 H: 247, AT I /K (5:5—-9:1,

v/v) AR A 8(12.2 mg) #19(8.5 mg) ,
3 HMERE

HEW1 FHEARERE K (CHCL,-MeOH ) ;43
= C,,H,,0,, ESI-MS m/z:415[M + H] *_'H
NMR (500 MHz, CDCL,) 8:2.66 ( 1H,m,H-23a),
2.56 (1H, m, H-2b),2.48 (1H, myH-23b),2.35
(1H,m,H-2a),2.14 (1H,m,H-22a) ,2.02(1H,m,
H-17),1.92 (1H,m,H-12a) ,1.86 (1H,m,H-22b) ,
1.78 (1H, m, H-16a),1. 63 (1Hym, H-1b)/, 1. 61
(1H,m,H-6b),1.60 (1H,;m,H-13),1.56 (1H, m,
H-7b),1.49 (1H,m,H-6a) ;1,48 (1H,m,H-15a),
1.45 (1H,m,H9) ,1.43 (1H,m,H-1a),1.42 (1H,
m,11a),1.39 (3H,s;H21),1.36 (1H, m,H-5),
1.34 (1H, m, H74) .27 (1H, m, H-12b), 1. 18
(1H,m H-16b),1.15 (1H,m,H-11b),1.12 (1H,
m,H-15b),1.10 (3H,m,H28),1.04 (3H, m, H-
29),1.01 (3H,s,H-19),0.96 (3H,s,H-18),0.91
(3H,s,H-30) ;°C NMR (125 MHz,CDCI;) §:218.0
(C-3),176.8 (C24),90.1 (C-20),55.3 (C-5),
50.1 (C-14),49.9 (C-9),49.2 (C-19),47.4 (C-
4),43.3 (C-13),40.2 (C-8),39.8 (C-1),36.9
(C-10),34.5 (C-7),34.0 (C-2),31.2 (C-15),
31.0 (C-12),29.2 (C-23),26.8 (C-16),26.7 (C-
28),25.5 (C-21),25.0 (C-22),21.9 (C-11),21.0
(€C29),19.6 (C6),16.1 (C-30),16.0 (C-18),
15.2 (C-19) ., LA b %¥hs 5 Scmk ™ il — 2k, dic
“E N Cabralealactone(1)

wEW?2 ABANERHAR; 7 Fh C,H,
0,,ESI-MS m/z:417[M + H] *;'H NMR (500
MHz,CDCL,) §:3.38 (1H,t,J=2.7 Hz,H-3),2.61
(1H, ddd, J = 18.0,10.2,9.0 Hz, H-23b), 2.51
(1H, ddd, J = 18.0, 10.2,4.6 Hz, H23a),2.10
(1H, ddd, J = 12.8,10.1,9.2 Hz, H-22b), 1.96
(1H,td,J =10.7,6.1 Hz,H-17),1.93 (1H,m, H-
22a),1.92 (1H,m,H-2b),1.80 (1H, m, H-16b),
1.72 (1H, m, H-11b),1.60 (1H, m, H-13),1.57
(1H,m,H-7b),1.56 (1H,m,H-12b),1.55 (1H,m,
H-2a),1.48 (1H,m,H-16b),1.44 (1H,m,H9),
1.40 (2H,m,H-6),1.38 (1H,m,H-1b),1.34 (3H,
s,H-21),1.29 (1H,m,H-1a),1.28 (H,m,H-16a),
1.27 (1H,m,H-5),1.24 (1H,m,H-7a),1.21 (1H,
m,H-12a),1.20 (1H,m,H-11a),1.10 (1H,ddd,J
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=11.9,8.6,1.5 Hz, H-15a) ,0.94 (3H,s,H-18),
0.92 (3H,s,H-28),0.88 (3H,s,H-30),0.83 (3H,
s,H-19),0.82 (3H,s,H-29);"”C NMR (125 MHz,
CDCL,) §:176.9 (C-24),90.3 (C-20),76.2 (C-3),
50.3 (C9),50.2 (C-8),49.5 (C-17),49.4 (C-
5),43.1 (C-13),40.7 (C-14),37.6 (C4),37.3
(C-10),35.1 (C-7),33.6 (C-1),31.2 (C-22),
31.1 (C-15),29.2 (C-23),28.3 (C-28),26.8 (C-
11),25.4 (C-2),25.3 (C-21),25.0 (C-16),22.1
(C29),21.2 (C-12),18.2 (C-6),16.3 (C-30),
15.9 (C-19),15.5 (C-18) . LA k- ¥ds 5 3cimk' ™ 17
iE—F, B %E ol Cabraleahydroxylactone (2)

wEW3 HEARAERHAK; 7 Fh C,Hy,
0,,ESI-MS m/z;431 [M + H] *;'H NMR (500
MHz,CDCl,) §:4.86 (1H,br s, H-28a) ,4.67 (1H,
br s, H-28b),2.66 (1H,dt,J =18.1,9.5 Hz, H-
22a),2.56 (1H,ddd, J =18.1,10.1,4.2 Hz, H-
22b),2.40 (1H,ddd, J =15.3,10.9,5.7 Hz, H-
22b),2.19 (1H,ddd,J=10.9,9.7,2.2 Hz,H-=2a),
2.12 (1H,dt,J =12.7,9.7 Hz,H-6b),2.04 (1H,
m,H9),1.98 (1H,m,H-17),1.97 (1H,m,H-la),
1.93 (1H, m, H-6a),1.84 (1H, m, H-12a), 1.8l
(1H,m,H-1b),1.77 (1H,m,H-16a) ,1.74 (3H,s,
H-29),1.63 (1H,m,H-13),1.62 (2H,m, H-23),,
1.55 (1H,m,H-7a) ,1.51 (1H,m,H:5)1.47 (1H,
m,H-15a),1.42 (1H, m,H-11a) ;1.37 (3H, s, H-
21),1.30 (1H, m,H-16b);1.28 (1H,m, H-11b),
1.26 (1H, m, H-7b),1.25 (1H, m, H-12b), 1. 16
(1H,dd,J =11.5,8.3"Hz, H-15b) ,1.03 (3H,s, H-
18),0.91 (3H,s,H-30)40.86 (3H,s,H-19);"C
NMR (125 MHz,CDCI,) §:178.9 (C-3),176.9 (C-
24),147.4 (C4),143.6 (C28),90.1 (C=20),
50.7°(C-17),50.5 (C-14),49.3 (C9),43.2 (C-
13),40.9 (-6=5)7,40.0 (C-8),39.0 (C-10),34.1
(C23),33.8 (C-7),31.4 (C-15),31.2 (C6),
29.2 (C-22),28.2 (C-2),26.7 (C-16),25.2 (C-
21),25.0 (C-12),24.5 (C-1),23.2 (C29),21.9
(C-11),20.0 (C-19),16.1 (C-30),15.3 (C-18),
DAE o 55 ekt s — 3, B4 sE A Eichleria-
lactone (3),

wEW4 HEREHAK; 5 C,yHy
N,O, ,ESI-MS m/z:467[M + Na] *;'H NMR (500
MHz,CD3DO) §:8.47 (1H,d,J=7.0 Hz,N-Hb),

8.12 (1H,d,J =7.5 Hz,N-Ha) ,7.79 (2H,d,J =
7.5 Hz,H-16,20),7.51 (1H,t,J=7.5 Hz,H-18 ),
7.44 (2H,t,J=7.5 Hz,H-17,19) ,7.31 (2H,d,J =
7.5 Hz, H-23,27),7.28 (2H,d, J =7 Hz, H24,
26),7.25 (1H,t,J =7.5 Hz,H25),7.23 (2H,d,J
=7.3 Hz,H-5,9),7.20 (1H,t,J =7.3 Hz,H-7),
7.12 (2H,d,J =7.3 Hz H-6,8),4.69 (1H,m, H-
13),4.16 (1H,m,H-2) ,4.00 (1H;dd,J=12.0,5.0
Hz, H-10b),3.85 (1H,dd, J=12.0,5.0 Hz, H-
10a),3.23 (1H,dd, J=12.0,6.0 Hz,H-21b) 3. 11
(1H,dd,J =12.0,6.0 Hz,H21a) ,2.82 (1H,dd,J
=13.0,7.5 Hz,H-3b) ,2.75 (1H,dd,J =13.0,7.5
Hz,H-3a),2.01 (3 Hz,H-12);%C NMR (125 MHz,
CD30D) §:171. 1V ( €-11,ester),170.2 (C-1, am-
ide), 166.0 ( C=14, amide), 138.3 (C-22),138.0
(C4),134.0 (C-15),131.2 (C-18),130.3 (C-24,
26),130.1 (C-23,27),129.1 (C-6,8),128.2 (C-
59),128. 1(C-17,19) ,128.0 (C-25),127.4 (C-
16,20),126.2 (C-7),64.6 (C-10),54.8 (C-13),
49.1 (C-2),37.1 (C=21),36.5 (C3),20.6 (C-
12) DA %085 S0l 4R — B, i e N4t
it B2 EE ( Aurantiamide acetate) (4)

UEWS HEARERHAK; 5T H CyHy
N,O0,, ESI-MS m/z:445[ M + H]*;'H NMR (500
MHz,CD,0D) §:12.81(1H,br,COOH) ,8.53 (1H,
d,J=8.4 Hz,NHCO) ,8.31 (1H,d,J=8.0 Hz, NH-
C0),7.74 (2H,d,J =7.6, Hz, H-3b, 7b), 7. 46
(1H,t,J=7.3,Hz,H-5b),7.40 (2H,t,] =7.3,Hz,
H4b,6b),7.33-7.12 (10H, m, H-5a9a, 5h-9b),
4.72 (1H, m, H-2a),4.46 (1H, m, H-2b), 3. 10-
2.90 (2H, m, H3a, 3b);"” C NMR (125 MHz,
CD,0D) 6§:172.8 (C-1"),171.5 (C-1),166.2 (C-
17),138.4 (C4),137.4 (C4'),134.0 (C=2"),
131.3 (C-5"),129.2 (4,C-6,8,C-6",8"),128.2 (4,
C4",6",C-5',9"),128.1 (C-5,9),127.4 (C-3",
7"),126.5 (C-7"),126.2 (C-7),54.6 (C-2),53.6
(€C2'),36.9 (C-3),36.7 (C-3"), LI E¥dlE 5
kR — B, O E 4 0T 2 B ( Benzenepro-
panamide) (5),

ktEaEwe HEARAERBHER, »FKXH
CoHgN,O,, ESI-MS m/z:215[ M + Na]*;'H NMR
(500 MHz, CDCl,) §:7.84 (1H,d,J =9.5 Hz, H-
8),7.09 (1H,s,H-5),6.75 (1H,s, H2),6.17
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(1H,d,J=9.5 Hz,H-7),3.90 (3H,s,H-OCH,) ;"
C NMR (125 MHz, CDCl,) §:164.2 (C-6),153.7
(C-10),151.7 (C9),147.4 (C-3),146.2 (C-8),
109.9 (C-5),104.1 (C-2),56.8 (C-OCH,) . L) I
Rt 5 SO 38— 3, B0 O Xylogranatinin
(6),

LEWMT AEAERBR; 5Tk CGH,,
0,,ESI-MS m/z:183[M +H] * ;'H NMR (500 MHz,
CDCL,) §:9.74 (1H,s,H-CHO),7.22 (2H,s,H-2,
6),3.91 (6H,s, H20CH,);"” C NMR (125 MHz,
CDCL,) §:192.2 (C-CHO),149.6 (C-3,5),143.7
(C4),129.2 (C-1),108.3 (C-2,6),56.6 (C-
20CH;) o B b%cd 5 s3cik'™ s — 2%, i e b
THE (7),

wEWS HEANEMHAK; 7+ CyH,,
0, ,ESI-MS m/z:461[M +H] " ;'"H NMR (500 MHz,
CDCL,) §:3.37 (1H,dd, J=7.0,5.3 Hz, H24),
3.31 (1H,dd, J=11.2,4.4 Hz,H-3),2.27 (1H,
m,H-2a),2.17 (1H, m,H2b),1.85 (1H, m, H¢
la),1.64 (1H,m,H-20),1.62 (1H,m,H-5),1.60
(2H,m,H-1,16a),1.56 (2H,m,H-11a,12a),1.55
(1H, m, H-15a), 1.54 (1H, m, H-6a. 7a)) 1. 47
(1H,m,H-17),1.45 (2H,m,H23),1.37 (1H,m,
H-8),1.34 (1H, m,H-16b),1.31 (2H, m, H-11b,
12b),1.29 (1H, m,H-15b),1.27 (1H,;m, H:6b)
1.25 (1H,m,H-7b) ,1.24 (6H,s;27),1.19 (3H,s,
H-26),0.99 (3H,s, H-A8),0.98 (3H,s,H29),
0.92 (3H, s, H-28)40.90 (3H,d,J =6.4 Hz, H-
21),0.57 (1H,d,J=4.1 Hz,H-19b),0.36 (1H,d,
J=4.1Hz,H-19a) ;" C NMR (125 MHz,CDCI,) §:
78.8 (G-24),78.7 (C-3),73.2 (C25),52.4 (C-
17),48.8 (C-14),48.0 (C-8),47.1 (C-5),45.3
(€-13),40.4 (C4),35.9 (C20),35.5 (C-12),
33.17(C-22),32.9 (C-15),31.9 (C-1),30.3 (C-
2),29.9 (C-19),28.4 (C-23),28.2 (C-7),26.6
(C27),26.4 (C-16),26.0 (C-10),26.0 (C-11),
25.4 (€-30),23.2 (C-26),21.1 (C-6),19.9 (C-
9),19.3 (C-28),18.1 (C-21),18.0 (C-18),14.0
(C-29) o LA F3ud 5 sck' ™ 4l — 80, Bos E N
Cycloartane-33,24 ,25-triol (8) ,

UEWI HERERHAK; 5T CyHy
0, ,ESI-MS m/z:459[M +H]* ;'H NMR (500 MHz,

CD,0D) §:3.29 (1H,dd, J=6.8,5.0 Hz,H-24),
2.27 (1H, m, H2a),2.17 (1H, m, H2b), 1. 85
(1H,m,H-1a),1.64 (1H,m,H-20),1.62 (1H,m,
H-5),1.60 (2H,m,H-1,16a),1.56 (2H,m,H-11a,
12a), 1.55 (1H, m, H-15a), 1.53 (1H, m, H-
6a.7a),1.47 (1H,m,H-17),1.47 (2H,m,H-=23),
1.39 (1H, m, H-8),1.35 (1H, m, H-16k), 1.31
(2H, m, H-11b, 12b),1.30 (1H,m, H-15b),1.27
(1H,m,H-6b),1.26 (1H,m,H-7b),1.26 (6H,s,
H-29,30),1.24 (6H,s,H-26,27)41.04 (3H,s, H-
14),0.99 (3H,s,H-18),0.90 (3H,d,J =6.4 Hz,
H-21),0.78 (1H,d,J =4.4 Hz,H-19b) ,0.64 (1H,
d,J=4.4 Hz,H-19a);”C NMR (125 MHz,CD,0D)
8:216.7 (C-3),79.6°(€-26),73.3 (C25),52.3
(C-17),50.3 (€4),48.7 (C-14),45.3 (C-13),
37.5 (C2),36.4 (€20),35.6 (C-12),33.5 (C-
1),33.4 (C22),32.8 (C-15),29.6 (C-19),28.7
(€-23)428.1 (C-7),26.7 (C-16),25.9 (C-11),
26.0°(C-10),23.2 (C26),22.2 (C29),21.5 (C-
6),21.1 (C9),20.8 (C-30),19.3 (C-28),18.4
(C21),18.1 (C-18) ., LA I ¥4 5 3cik ™ 4 —
B, W% E N 24 (R) -19-cyclolanost-3-one-24 , 25-diol
(9)

4 IRFEME

FH DMEM = 05 3% 92 56 [ & 10% JiG 4 1l 3
(FBS) , 5 5 REEH R NPT NS 1% | 55
7% RAW264. 7 4 fifl . # 4 & T 37 °C 5% CO, 4
Mu3EFRA T AT AR A 3, BOS B K 4 L H T
SCHG . T TS g & B DMSO B f b A 2R
AV BEADFRZRAE 24 h )5 ,80 uM K& DL iR EERY4L &
VIR Bk . T DL LS v BRIk S Tk
5 80 uM KDATF .

A TR BRI RS RAW264. 7 4142 5 x
10° A~/mL 7 T 96 FLAR, &5 FL 100 pL, # & 45s
SR, Dex PHAEXT BRZH, LPS 41, LPS + #f i b B4
R = AT, B, e B T
LI 100 pL # 5 (b5 Y1 i T DMSO i1 /1 35
FREMFE R 80,40 .20 uM) BEE 0.5 h, J5 A LPS (1
we/mL) 3 24 h, ¥2HE Griess {857 & 5 AE 1d 1A 45
W 13w NO &t

B EAE R F Graph Prism 5.0 {47 43 Hr
FEHATEMGALEE, W] One-way ANOVA #EA7481
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Fig.1 Effect of compounds 2-4 and 9 on NO production in
RAW264.7 cells stimulated by LPS
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