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Chemical Constituents from Amoora tetrapetala
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Abstract ; Fourteen compounds were isolated from the branches of Amoora teirapetala and structurally identified by spec-
tral analysis. The compounds were identified as 22&-hydroxytirucalla-7 ,24-dien-3,23-dione (1) ,dymacrin D (2) ,zeorin
(3) ,a-spinasterol (4) ,8-hydroxy-6-methoxy-3-pentylisocoumarin (5) , lichenxanthone (6) ,10-oxo-isodauc-3-en-15-al
(7),( +)-ent-ficusol (8) ,3-methoxy-4-hydroxybenzoate (9) ,vanillin (10) , methyl 2 ,4-hydroxy-3 ,6-dimethylbenzo-
ate (11) ,methyl 2-hydroxy-4-methoxy-6-propylbenzoate (12) ,methyl 2 ,4-dihydroxy-6-methylbenzoate (13) and meth-
yl hydrogen succinate (14). All the compounds were isolated from this genus for the first time. All chemical constituents
were tested for acetylcholinesterase inhibitory activity using the Ellman colorinetric method. The results indicated that
compound 11 exhibited inhibitory activity against acetylcholinesterase.
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YSIH P M TR A 43 B 15 51
1 E5#H

V2 2 T ok JE R € 1% A 5 (200 ~ 300 H ) FI
RERE H Ny B AL ) 7 i ; Sephadex LH-20 2
Merck 2 F] 7= i ; ODS (20 ~ 45 um) & Fuji 23 & 7=
it s MS J57E Autospec-3000 57 % 4% |l & ; NMR ]
Bruker AV-500 Y- FAZ RGN E , L TMS R (N F5 ;
B 61X & Rudolph Research Analytical 4= 7= 1] Ru-
dolph Autopol TI polarimeter %Y jig Y&1% ; £ Ik IH B fg
it | A AL Bt A 2 E A B, AR A 2 R R
(DNTB) At 5E#k 10 B Sigma 23 7] ; ELX-800 i fr
10 2 SR | 5 BB TAE G o8 B RS
ARRAFBES PR .

DU R EE R A T 2013 4F 9 J] SR A T ifE I 4 H
ThEL, 2o v [ B Aol B 25 B BT A ) B R BT 5 e
XA A %5 58 S DU 2 B8 Amoora tetrapetala Pel-
legr, SEAEARAS (SBYM201309 ) £7Jilr T F [ #if £l
Pl B e HE ORI

2 REEE5SE

VU EEFEA A (7.5 kg) H 95% LM% I iR X
SUGERRT RS 15 O BRI 315.8 g 8
FERCH 38T K A B O, FH ATk TR T
IE T REAE L, A A 25 ) 35.0 g, LR CFRAEHL
P 75.8 g, IETEEREIY) 31.8 g, LR LEEH TR
FRERE CRER H) 36l AT, DA W -2 R 2K (0: 1
~1:0) BREEVRIN, o Be W 4R 45 2 8 A9 43 (Fr. 1 ~
8). Fr.2(1.2 g) % ODS(HIEE-/K 3:1 ~1:0) B i
YEME, 45 8 A4 (Fr. 2-1 ~ Fr. 2-8) . Fr.2-2(69.0
mg) £ [ RECHE (200 ~300 H ) a3, 1L 54 12
(23.4 mg) 6(1.8 mg) ;Fr.2-3(56.2 mg) %4 Sepha-
dex LH20 (G f5-FHEE 1: 1), B8 & 5(1.2
mg), Fr.3(5.2 g)Z ODS(HIfE-/K 1: 1 ~1:0) B
Ve, 153 20 A 43 (Fr. 3-1 ~ Fr. 320) , fR£830
J2 %2 Sephadex LH-20 (‘G ff5-H1 B 1: 1) 3% DL K fif:
IR ETER B G 10 (7.1 mg) (9(3.1 mg) 11
(208.0 mg) .7(5.1mg) 4(6.3 mg) .2(56.6 mg) .1
(4.2 mg) 13(1.4 mg), Fr.4(13.6 g) % ODS(H
Bk 151 ~1:0) B BE BN, 75 2 10 N353 (Fr. 4-1
~Fr.4-10) , Fr.4-5(62.8 mg) % Sephadex LH-20
(E7-HEE 12 1) 3%, 45 s 859 3(14.7
mg) ., Fr.5(19.8 g)%: ODS( HfiE-7k 3:7 ~1:0) ¥

BEVEE 55 18 N4> (Fr. 5-1 ~ Fr. 5-18) , F%&
i 2 5 1Y) Sephadex LH-20 (40 {5-F i 1: 1) i)
Rtk AL A 1% 75 2L 59 14 (9.9 mg) 8(12.5
mg) .

3 HEMERE

wEW1 HaE i Lol +37 (¢ 0.3,
CHCI,) ;ESI-MS m/z 477 [M + Na] " ,453 [M-H]";
454 NMR j5 1 ESI-MS £ 8 #E W7 53 T 20 Cqp Hyg
0,;'H NMR (500 MHz, CD,COCD,) §:6.35 (1H,
m,H-24),5.36 (1H,m,H-7) ,4.16 (1H,m,H-22),
2.74 (2H,dd,J = 5.5,14.6 Hz,H-2),2.18 (3H,
d,J =0.8 Hz, H27),1.96 (1H, m, H-1a), 1.41
(1H,m,H-1b),1.95 (3H,d,/J = 1.0 Hz,H-26),
1.82 (1H, m, H20), 1.10 (3H, s, H-30), 1.08
(3H,s,H-29),1.05 (3H,s,H-28),1.00 (3H,s,H-
19),0.89 (3H,s,H-18),0.64 (3H,d,J =6.4 Hz,
H-21);"”C NMR (125 MHz,CD,COCD;) §:39.0 (C-
1),35.3 (C2),215.3 (C-3),48.2 (C4),53.0
(C-5),25.0 (C6),118.8 (C-7),146.7 (C-8),
49.8 (€C9),35.7 (C-10),18.9 (C-11),34.4 (C-
12),44.0 (C-13),52.2 (C-14),34.7 (C-15),28.0
(C-16),50.0 (C-17),13.0 (C-18),21.8 (C-19),
40.0 (C-20),12.6 (C-21),79.5 (C-22),201.2 (C-
23),120.4 (C-24),158.9 (C-25),25.1 (C-26),
21.1 (C-27),28.3 (C-28),22.3 (C-29),27.8 (C-
30) o DA E I R0 45 SOk X R AR — B, s
7€ K 22&-hydroxytirucalla-7 ,24-dien-3 ,23-dione,,

e 2 HEHREH; [al)36 (1,
CHCl,) ;ESI-MS m/z 461 [M + Na] *,437 [ M-H]";
454 NMR ji% 1 ESI-MS $ 4 #E Wi 2 7 308 Cyo Hyg
0,;'H MNR (500 MHz, CDCl,) §:6.06 (1H,s, H-
24),5.31 (1H,br s,H-7),2.76 (1H, m, H-2a),
2.27 (1H, m, H2b),2.47 (1H, m, H-22a),2.10
(1H,m,H-22b),2.29 (1H,m,H9),2.14 (3H,s,
H-27),1.89 (3H,s,H-26),1.12 (3H,s, H-29),
1.05 (3H,s,H-28),1.01 (3H,s,H-19),1.01 (3H,
s,H-30),0.89 (3H,d,J = 6.3 Hz, H-21),0.86
(3H,s,H-18) ;" C MNR (125 MHz,CDCL,) §:38.6
(C-1),35.0 (C-2),217.0 (C-3),48.0 (C4),53.3
(C-5),24.5 (C6),118.0 (C-7),145.9 (C8),
48.5 (€C9),35.1 (C-10),18.3 (C-11),33.6 (C-
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12),43.7 (C-13),51.4 (C-14),34.1 (C-15),28.5
(C-16),52.4 (C-17),22.1 (C-18),12.9 (C-19),
33.6 (C-20),19.5 (C-21),51.7 (C-22),201.6 (C-
23),124.4 (C-24),154.9 (C25),27.8 (C-26),
20.8 (C-27),24.7 (C-28),21.7 (C29),27.5 (C-
30) . DAL Ui Ads 5 Sck T R R AR — B, i %
ZE N dymacrin D,

WwEM3 HOKAK; ESI-MS m/z 467 [ M +
Na]*,443 [M-H] ;454 NMR 3% f1 ESI-MS %# 4t
Wi+~ CyHy, O,3'H NMR (500 MHz, DMSO-
dy) 8:3.96 (1H,d,J=6.5 Hz,6-0H) ,3.90 (1H,s,
22-0H),3.73 (2H,m,H-6),2.08 (1H,m,H-21),
1.92 (1H, s, H-16a),1.55 (1H, s, H-16b), 1. 61
(1H,m,H-20a),1.43 (1H,m,H-20b),1.56 (1H,
m,H-1a),0.77 (1H, m,H-1b),1.49 (1H, m, H-
2a),1.31 (1H, m, H2b),1.46 (1H,s, H-11a),
1.22 (1H, m, H-11b),1.42 (1H,s, H-19a),0. 84
(1H,m,H-19b) ,1.41 (1H,s,H-12a),1.34 (1H,s,
H-12b),1.40 (2H,m,H-7),1.37 (1H,s,H-15a),
1.13 (1H, s, H-15b),1.36 (1H, m, H-3a), 1. 17
(1H,m,H-3b),1.35 (1H,s,H-13),1.34 (1H,s,H-
17),1.24 (1H,m,H9),1.10 (3H,s,H-23),1.06
(3H,s,H-30),1.02 (3H,s,H-29),0.96 (3H,s,H-
26),0.93 (3H,s,H-24),0.90 (3H,s,H-27),0. 80
(3H,s,H25),0.71 (1H,d,J = 10.8 Hz,H-5),
0.69 (3H,s,H-28);"”C NMR (125 MHz, DMSO-d, )
5:38.9 (C-1),18.2 (C-2),44.8 (C-3),33.5 (C-
4),60.2 (C-5),66.8 (C-6),44.8 (C-7),42.3 (C-
8),49.5 (C-9),38.8 (C-10),20.8 (C-11),23.8
(C-12),49.1 (C-13),41.6 (C-14),34.1 (C-15),
21.4 (C-16),54.0 (C-17),43.8 (C-18),41.1 (C-
19),26.3 (€-20),50.5 (C-21),71.9 (C-22),36.8
(C-23),22.2 (C-24),17.1 (C25),18.2 (C-26),
17.0 (C27),16.1 (C-28),29.0 (€C-29),31.0 (C-
30) ., AL O3 A a5 Sck ™ n) IR R — B, i e
FE NPEJE 1 (zeorin) .

wawm4 PO ESI-MS m/z 435 [M +
Nal* 411 [M-H] ;454 NMR %51 ESI-MS %454
b 2>+ C,oH, O3 'H NMR (500 MHz,CDCI,) §:
5.16 (1H,s,H-7),5.14 (1H,m,H-22),5.02 (1H,
m,H-23),3.60 (1H,m,H-3),1.53(1H,s, OH),
1.02 (3H,m),0.85 (3H,m),0.81 (6H,d,J=7.3
Hz),0.80 (3H,s),0.55 (3H,s,H-18) ;" C NMR

(125 MHz,CDCl;) §:37.3 (C-1),31.6 (C-=2),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),56.0 (C-17),12.2
(C-18),13.2 (C-19),41.0 (C20),21.3 (C-21),
138.3 (C-22),129.6 (C23),51.4 (C24),32.0
(C-25),19.1 (C-26),21.5 (C27),25.6 (C-28),
12.4 (C-29) . LA b Pt %ot 5 Sciik™ wof Be AR —
B, R E R o-TE 5% 85 % ((o-spinasterol )

EmS s b ESI-MS m/z 285 [M +
Na]*,261 [M-H] ;454 NMR 3% F1 ESI-MS % ¥ #E
W51k CsH, 0, ;'H NMR (500 MHz, CDCL, )
5:11.15 (1H,s,8-0H),6.47 (1H,s, H4),6.54
(1H,d,J = 2.3 Hz,H-5),6.46 (1H,d,J = 2.3
Hz,H-7),3.90 (3H,s,6-OCH,),2.53 (2H,t,] =
7.5 Hz,H-1"),1.69 (2H,m,H-2"),1.38 (2H,m,H-
3'),1.36 (2H,m,H4") ,0.90 (3H,m,5’-CH,) ;"C
NMR (125 MHz,CDCL,) 8§:167.9 (C-1),159.0 (C-
3),104.7 (C4),140.8 (C4a),101.8 (C-5),
167.1 (C-6),100.9 (C-7),164.4 (C-8),100.5 (C-
8a),56.3 (OCH,),33.6 (C-1"),27.2 (C-2"),31.8
(C-3"),23.0 (C4"),14.2 (C-5"), A B %
5k BR AR — B, B % 5 8-hydroxy-6-me-
thoxy-3-pentylisocoumarin,,

wEW6 HE(gh i ; ESI-MS m/z 309 [ M +
Na]*,285 [M-H] ;454 NMR % H1 ESI-MS {45 4
Wrsr 2k € H,,05;'H NMR (500 MHz, CDCL, )
5:13.39 (1H,s,1-OH) ,6.69 (1H,d,J = 2.4 Hz,
H-5),6.67 (1H,d,J = 2.4 Hz,H-7),6.33 (1H,d,
J = 2.3 Hz,H4),6.30 (1H,d,J = 2.3 Hz,H-2),
3.89 (3H,s,6-0CH,),3.87 (3H,s,3-0CH,) ,2. 85
(3H,s,8-CH,) ;" C NMR (125 MHz, CDCL,) &:
163.9 (C-1),96.9 (C-2),166.0 (C-3),92.2 (C-
4),98.6 (C-5),163.9 (C-6),115.6 (C-7),143.6
(C-8),182.6 (C9),157.1 (C4a),159.6 (C4b),
113.1 (C-8a),104.3 (C-8b),55.9 (3-OCH,),55. 8
(6-OCH,),23.6 (CH,) . LA b 3% %0 5 Sc k'
o B A —F, W2 %2 M lichenxanthone

WwEWT TIRY ; ESI-MS m/z 257 [M +
Na] *,233 [M-H] ;%454 NMR %51 ESI-MS %4z 4t
Wi 5r ¥ L h C5 Hy 0,3'H NMR (500 MHz,
CD,COCD;) §:9.39 (1H,s,H-15),6.80 (1H,d,J
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= 5.5Hz,H4),1.69 (1H,m,H-11),1.34 (3H,s,
H-14),0.95 (3H,s,H-12),0.94 (3H,s,H-13);"C
NMR (125 MHz, CD,COCD,) §:27.6 (C-1),20.0
(C-2),144.9 (C-3),159.6 (C4),53.6 (C-5),
56.1 (C-6),35.8 (C-7),39.6 (C-8),60.3 (C-9),
211.6 (C-10),33.3 (C-11),19.9 (C-12),22.2 (C-
13),25.1 (C-14),193.3 (C-15), Dh ik 5
SR % B A — K, i % 52 N 10-oxo-isodauc-3-
en-15-al,

HEW 8 HEaE R H; [l +129 (c
0.02,CHCIL,) ;ESI-MS m/z 249 [M +Na] *,225 [ M-
H] ;454 NMR §% 1 ESI-MS $4 #E W 1200 €,
H, O,;'H MNR (500 MHz, CD,COCD,) §: 6.92
(1H,m,H-2"),6.75 (1H, m,H-6"),6.77 (1H,m,
H-5') ,4.04 (1H,m,H-3b),3.82 (3H,s,3'-OCH,) ,
3.70 (1H,dd,J = 3.4,8.5 Hz,H-2),3.67 (1H,m,
H-3a),3.63 (3H,s,1'-0CH,) ;"C NMR (125 MHz,
CD,COCD,) §:174.0 (C-1),55.0 (C2),65.3 (C-
3),128.6 (C-1"),112.5 (C-=2"),148.3 (C-3"),
146.9 (C4'),115.8 (C-5"),121.5 (C-6"),51.9
(1-0CH,),56.2 (3'-OCH; ), DL 9% %4 5 3
Bk X AR — B, B R ( + ) -ent-ficusol

LEWM9 TEHPRY ; ESI-MS m/z 205 [M +
Na]*,181 [M-H] ;454 NMR % f1 ESI-MS %4
W47k C,H,, 0, ;'H NMR (500 MHz,CDCL,) §:
7.63 (1H,dd,J = 1.7,8.3 Hz,H-6),7.55 (1H,d,
J = 1.6 Hz,H2),6.94 (1H,d,J = 8.3 Hz,H-5),
3.96 (3H,s,COOCH,),3.89 (3H,s,3-OCH,);"C
NMR (125 MHz,CDCl,) §:122.4 (C-1),111.8 (C-
2),150.1 (C-3),146.3 (C4),114.2 (C-5),124.3
(C-6),167.0 (C-7),52.1 (COOCH,),56.2 (3-
OCH,) o DAL 3 4 5 Sk ™ ok e AR — 3, i
Yo Ry 3-H A 42 R TR WY R (3-methoxy4-
hydroxybenzoate )

WEWI0 ki pRY) ; ESI-MS m/z 175 [M
+Na]*,151 [M-H] ;%54 NMR 51 ESI-MS %4
e+ CoH, O, ;'H NMR (500 Hz,CDCI,) §:
9.82 (1H,s,CHO),7.43 (1H,m,H-6),7.42 (1H,
s,H2),7.04 (1H,d,J = 8.5 Hz,H-5),6.22 (1H,
s,0H),3.96 (3H,s,0CH;);"”C NMR (125 MHz,
CDCL,) 8:130.0 (C-1),108.9 (C-2),147.3 (C-3),
151.8 (C4),114.5 (C5),127.7 (C-6),191.1

(CHO),56.3 (OCH,) ., DA b3 iEHdE 53k xf
HEJEAR — 3, B4 0 A B (vanillin)

a1l LAEr i ESI-MS m/z 219 [M +
Na]*,195 [M-H] ;454 NMR %51 ESI-MS %5454
Wr 4> + =k C,, H, O,;'H NMR (500 MHz,
CD,COCD,) §:12.01 (1H,s,2-OH),6.32 (1H,s,
H-5),3.90 (3H,s,OCH,),2.41 (3H,s,6-CH,),
2.03 (3H, s, 3-CH, );” C NMR (125 MHz,
CD,COCD;) §:104.9 (C-1),160.9 (C-2),109.5
(C-3),164.1 (C4),111.4 (C-5),140.6 (C-6),
173.5 (C=0),52.1 (OCH,),8.1 (3-CH,),24.2
(6-CH,) o LA b I3 Kot 55 gk o B A — 2k,
TS e 2, 4- 3, 6- H R iR W R
(methyl 2 ,4-hydroxy-3 ,6-dimethylbenzoate ) ,,

Wwaw12  EERY  ESI-MS m/z 247 [ M +
Na]*,223 [M-H] ;454 NMR %51 ESI-MS %5454
o+ Xk C,,H,,0,;'H NMR (500 MHz, CDCI,)
5:11.74 (1H,s,0H) ,6.33 (1H,d,J =2.6 Hz, H-
3),6.28 (1H,d,J =2.6 Hz,H-5),3.92 (3H,s,
COOCH;) ,3.79 (3H,s,4-0CH,),2.82 (2H,t,J =
7.7 Hz,H-1"),1.55 (2H,m,H-2") ,0.95 (3H,t,/ =
7.4 Hz,H-3") ;" C NMR (125 MHz,CDCl,) §:104.7
(C-1),165.7 (C-2),98.9 (C-3),164.0 (C4),
110.8 (C-5),147.8 (C-6),39.0 (C-1"),25.0 (C-
2'),14.4 (C3'),172.1 (C=0),52.0 (COOCH,) ,
55.4 (4-OCH,) o DA b3 40die 5 Scmikt ™ 3o e A
— B, WO R Ol 2- 34 - AR -6 LK iR Y TR
( methyl 2-hydroxy-4-methoxy-6-propylbenzoate ) ,

LEW 13 FEE AT E I A ESI-MS m/z
205 [M +Na]*,181 [ M-H] ;%454 NMR i f1 ESI-
MS ¥ 4 W7 > 1 28 CoH,, O,3'H NMR (500
MHz,CDCL,) §:6.30 (1H,d,J = 2.5 Hz,H-3),
6.25 (1H,d,J=2.0 Hz,H-5) ,3.95 (3H,s,0CH,) ,
2.51 (3H,s,CH,);"”C NMR (125 MHz,CDCL,) §:
144.1 (C-1),165.5 (C-2),101.4 (C-3),160.5 (C-
4),111.5 (C5),105.8 (C-6),172.3 (C=0),
52.0 (OCH,),24.5 (CH;). DL B35 EHE 5 3
Bk B A — B, B O 2, 4- R 6T L
K H g B fig ( methyl 2, 4-dihydroxy-6-methylbenzo-
ate)

wEw14  JoaihkeY ; ESI-MS m/z 155 [ M +
Nal]*,131 [M-H] ;454 NMR %51 ESI-MS %5454
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b=k CH,0, ;'H NMR (500 MHz,CDCL,) §:
3.70 (3H,s,0CH;),2.67 (2H,m,H-2),2.63 (2H,
m,H-3);"C NMR (125 MHz, CDClL,) §:29.0 (C-
2),28.8(C-3),177.6 (COOH),172.8 ( COO-),
52.1 (OCH,) 5 BA_F- 9 3 H030s 5 Sk ™) o HR AR —
B, Wk % S S B8 A TR A TR ( methyl hydrogen succi-

nate) .
4 EMER

D2 AL A PP £ e AR B e i 15 1 1 2 IR EL-
man'™" . FF AL S 24 F DMSO #E47 % . B 110
L BER % i (pH 8. 0) ,10 L RFIAE S (100 pg/
mL) F140 wL ZBEARAKEE A (0. 02 wg/mL) T 96 L
b, 3 E 20 min (30 °C), 2 5 A DTNB (2. 48
mg/mL) FIALERC 2 AR (1. 81 mg/mL) ZF{AFH
TRAW 40 pL, Wi £ St 200 pL,30 min j5,405
nm AR EERRASGHATRGIN o BEE X R A il s b, 52 iy 2%
WA 0. 08 pe/mL, B XF HE S DMSO, JZ i 4
N 0.1% 508 3 IREE ., IR (E-S)/E x 100%
AT AL AT 2. Tk RE Bk 156 i %) 39 7 2R (B Ay B
X BEOE- YU GAE L S AR i P W () o I
ZEIAF BT RE A F- 3402 A Sk 0. 9790 , BH P4 X R
(R 73502 S (B A 0. 5618, 4k &4 11 [1)°F- 35 W 6 (H
90.7797 , AT LIAS B4 G 9 11 X £, 19 0 ik 1 7 1)
2R Ay 20. 36% , BHAE X HE (At 52 B A9 300 il 2K
42.61% , PiIALA 4 11 Xt 2 Tk IR 58 6 il A7 — 5 1Y
HIVER o

5 #R5itie

ASCRELZ R TE AR, DA DO B2 B8 v 43 2545
BT 14 MEAY, Y8 R BE R A P4 B 45
B, FEARWHSE T IAT] K& BAL A9 11 Xt £ kAR A
TS At EL A TSR A, 4 %Ak S W T R LA P 2 AR
PO, R, SRR E L &9 3 BA Hiah 1%
PEFIT HIV 55 E™S (A0 6 Xk I A i P388
NI 40 I BXPC-3 | LR 8 40 . MCF-7 45 HAT R
UFRPTE BUMREREDY LAY 8 BA SLss O
PELY S BRFEAE SRR T B R M Ak 2 2 AR
WL B ZREVE , R BRI %R R 4R 1 T )
A

S 30k

1 Yunnan Institute of Botany ( = FE EYIWFFE ) . Flora Yun-

10

11

13

14

nanica ( = B 1 4 &% ). Beijing: Science and Technology
Press (JUHIRbAHoR I AL) ,1977.231.

Wu ZY (RAEHR) ,Lu AM (B§ZR) ,Tang YC (IEK) ,
et al. Review of the genus China angiosperm families ( A [E
W YRR 2518 . Beijing: Science Press (JUIR# H
Jt) ,2003. 746.

Hou KZ (f&55HE) ,Chen DZ ( BEFERT) . Flora of China ( Hp
[E A% &) . Beijing: Science Press ( Jb &5t Bl 2 H st ) ,
1997.

South China Institute of Botany ( W[ [E R} 2#BeEFE MY 5T
BIF) . Flora Hainanica (VR§fE#) 7). Beijing: Science Press
(s B L) ,1974.3,67.

Li LF (BHIEE) , Zeng T (G i%), Wei DW (FHETL) e
al. Effect of different plant extracts on prevention of oviposi-
tion in Plutella xylostella (L. ) adults. J Southern Agric (5
T4 ) ,2011,42:155-157.

Liang GY, Gray Al, Waterman PC. Tirucallane and oleanane
triterpenes from the resin of Aucoumea klaineana. Phytochem-
istry ,1988 ,27 :2283-2286.

Mohamad K, Martin MT, Litaudon M, et al. Tirucallane triter-
penes from Dysoxylum macranthum. Phytochemisiry, 1999,
52.1461-1468.

Konig GM, Wright AD. 'H and “C NMR and biological ac-
tivity investigations of four lichen-derived compounds. Phyto-
chem Anal ,1999,10:279-284.

Zhao XY (BXIEWV) ,Sun HD (FMXFE) ,Wu JZ (R48).
Studies on chemical constituents from rhizome of Impatien
pritzellii var. hupehensis. China J Chin Mater Med (" [E h
ZiZ=i5) ,2005,30:584-586.

Kihampa C, Nkunya MHH, Joseph CC, et al. Anti-mosquito
and antimicrobial nor-halimanoids , isocoumarins and an ani-
linoid from Tessmannia densiflora. Phytochemistry ,2009,70 .
1233-1238.

Yang JX (##%) , Qiu SX (I +) ,She ZG (45N,
et al. Metabolites of mangrove endophytic fungus SK7RN3G1
from south China sea. Chin J Exp Tradit Med Form ( + [E5Z
B 2EARR) ,2012,18(21) :95-98.

Hou L ({7 . Tang GH (J34E)  Zhang Y (3T e
al. A new carotane sesquiterpene from Walsura robusta. Chin
J Nat Med (1 [EKIRZG54)) , 2013,11.84-86.

Kuo HT, Peng CF, Huang HY, et al. Chemical constituents
and antitubercular activity of formosan Pisonia umbellifera.
Planta Med ,2011,77 .736-741.

Yoshioka T, Inokuchi T, Fujioka S, et al. Phenolic compounds
and flavonoids as plant growth regulators from fruit and leaf

of Vitex rotundifolia. Z Naturforsch,2004,59 .509-514.
(TF4:% 584 W)



