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Chemical Constituents in Leaves of Murraya exotica
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[ Abstract | Objective: To study the effective substance basis of leaves of Murraya exotica. Method ;
Preparative TLC, repeated silica gel chromatograph, half-making HPLC were used to separate and purify the
isolated compounds, which were structurally identified by the physical and chemical characters and the spectrum
data. Result; Eleven compounds were obtained. They were 5, 7, 3', 4'-tetramethoxyflavone (1), 5, 7-
dihydroxy-3', 4', 5'-trimethoxyflavone (2), 5-hydroxy-3, 7, 3’, 4'-tetramethoxyflavone (3), 3-hydroxy-5, 6,
7, 4'-tetramethoxyflavone (4), nobiletin (5), vanillic acid (6), ethyl caffeate (7), 5-hydroxy-7, 3’, 4'-
trimethoxyflavone (8 ), 3, S5-dihydroxy-6, 7, 3', 4'-tetramethoxyflavone (9), 5, 6, 4-trihydroxy-3, 7-
dimethoxyflavone (10), and kaemperol (11). Conclusion: The compounds 3, 4, 6, 9 and 10 were isolated from
M. exotica for the first time.

[ Key words ] Murraya exotica; chemical constituents; structural identification; 5-hydroxy-3, 7, 3',

4'-tetramethoxyflavone
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X-4 A5 s A Gl BE R B8 IE ), AV-400
MHz B #% w5 2R AL (2 E Bruker) , Trace DSO %l Py
P AT B35 ( 3£ [ Finnigan) , ¥ J2 @35 i ] (GFos, )
FVEE €8 3% 6 i (200 ~ 300 H ) ¥4 Bl T
7, LC-3050 AU i 458 HPLC( H AR ) , T A
TR 3495 43 A 4wt 4l

SIS T B L A W 8 VP A8 B N T
250 A R R H R I 2 B v 2 A O I U
LI E N ILRTF Murraya exotica 1)1 #§ 1 , A
A% (No. GN2010050612 ) {3 £ T &5 /i 15 2 Bt H 25
A
2 REBESH

BT EAJLEF R S ke, UL 10 f5 & 70%
CPREE R MARI 3 W, Bk 1, It L
5 IR IR, B e % 78 AN e vk 4 22 O BE A,
132 B2 0.85 kg, BRI S RERAE (A5 0 B K
WH TR g A P LB, 43 515 3] £ LRk
JBLZH (368 g) Fl =S LE Ve AL (296 ) . ¥ LR &
ik ¥ Mt 2 3 0 = 58 Y e 5 0 280 43 0 ) PR R R A 7 e
g, DL =& W e-H B (1:0,10:1,5:1,2:1,0: 1)
HEATRR BE VRN, 75 3] M1 ~ M10 3t 10 a6y, X &
AUy 80 AT g A 2 g, 2 R A
BE-C TR TR (1051 ~6: 1), A i BE-IN R (531 ~2¢
1), =&MW Le-E (3: 1 ~1: 1), =@ W 5i-2 R & 1a
(10:1 ~1:3) , =@ W Le-HEE (101 ~1:6) FFRE
T, 45 4 2 i £ 1 HPLC (i 3h #H H fis-7K 20: 80 ~
75:25, 3 # 0.8 mL-min ") YE 740 B alifk, il 45 1k
G 1(243 mg) LG W) 2(207 mg) ,fbE ¥ 3(186
mg) L5 4(153 mg) A5 H 5(142 mg) fLGW
6(120 mg) L& 7(95 mg) L5 ) 8(48 mg) 1k
B 9(36 mg) L& W 10(23 mg) , b5 11(21

mg)
3 SEHETE
el [AEB AR, mp 195.5 ~197 €, ESI-

MS m/z 341 [M —H] ;'H-NMR ( CDCl, ,400 MHz)
8:7.47(1H, dd, J=9.0, 1.8 Hz, H-6") ,7.25(1H,
d, J=1.8 Hz, H2') ,6.91(1H, d, J=9.0 Hz, H-
5'),6.57(1H, s, H-3),6.54(1H, d, J =2.4 Hz,
H-8),6.34 (1H, d, J =2.4 Hz, H-6),3.94 (3H,
$),3.93(6H, brs),3.90(3H, s) ;" C-NMR(CDCl,,
400 MHz)$:177.8(C =0),161.5(C-2),161.0( C-

7),160.7(C-5),158.7(C-9),151.1(C-4"),148.6
(C-3"),125.1(C-1"),118.3(C-6"),111.3(C-5"),
110.1(C-10),108.2(C-2"),107.4(C-3),97.1(C-
6),92.9(C-8),57.1(C4"),56.8(C-5),55.9(C-
3'),55.6(C-7), bR%Hs 5 Sk [4] X BAEA —
BOMCEEAG Y L 5,737,470 AR R R (U
AR .

a2 R SR &K, mp 276 ~ 278 C,
ESI-MS m/z 343 [M - H] ~; '"H-NMR ( CDCL, , 400
MHz)§:7.20(2H, s, H2',6") ,6.56(1H, s, H-3),
6.38(1H, d, J=2.4 Hz, H8),6.14(1H, d, J =
2.4 Hz, H6),3.95 (6H, s,-OCH,),3.74 (3H,
s,-0OCH;) ; "C-NMR (CDCI, ,400 MHz)§:183.5(C =
0),162.5(C-2),162.0(C-7),161.7(C-5),158.4
(C-9),152.6 (C-3",5"),141.1(C4"),125.5 (C-
1'),103.3(C-2",6",10),102.5(C-3),98.7(C-6) ,
92.1(C-8),59.6(-0CH,, C-3",5"),55.4 (-0OCH,,
C-4") o FRBE 5 SCHR (S ] 0 IEEA — B, il %
&Y 2 R 5,7-2 37,475 - = B AR L

EW 3 EAHARGAK, mp 157.5 ~159 C,
ESI-MS m/z 357 [M - H] ™ ;'H-NMR ( CDCI,, 400
MHz)§:7.75 (1H, dd, J =9.0, 2.0 Hz, H-6"),
7.64(1H, d, J=2.0 Hz, H2'),7.20(1H, d, J =
9.0 Hz, H-5"),6.74 (1H, d, J =2.0 Hz, H-8),
6.36 (1H, d, J = 2.0 Hz, H-6), 3.86 ( 3H,
s,-OCH, ), 3.85 (3H, s,-OCH,), 3.83 (3H,
s,-OCH;),3.81 (3H, s,-OCH,); "C-NMR ( CDCl,,
400 MHz)5: 178.5(C =0),165.0(C-7),162.4( C-
9),156.7(C-5),155.5(C-2),151.1(C-4"),148.6
(C-3"),138.5(C-3),122.5(C-6"),120.5(C-1"),
111.3(C-5"),111.0(C-2"),105.7(C-10),98. 1 ( C-
6),92.1(C-8),59.6,56.7,56.4,55.4(-OCH,, C-
3,7,3",4") o FRBUES SCERT6 ] X REEEA — B, i
YE G 3 S-F 53,737 47 - U H A R

a4 RE AR, mp 178 ~ 180 C,
ESI-MS m/z 357 [M - H] ~;'H-NMR ( CDCl, , 400
MHz)8:7.94(1H, d, J=9.0 Hz, H-6") ,7.92(1H,
d, J=9.0 Hz, H2"),7.19(1H, d, J=9.0 Hz, H-
5'),7.16(1H, d, J=9.0 Hz, H3') ,6.64(1H, s,
H-8),3.92(3H, s,-OCH,),3.87 (3H, s,-OCH,),
3.84 (3H, s,-OCH,), 3.81 (3H, s,-OCH,); “C-
NMR ( CDCl,,400 MHz)§: 175.5(C =0),161.6(C-
7),159.3(C-2),156.7(C-3),155.4(C9),151.7
(C-5),151.1(C4"),138.1(C-6),126.7 (C-=2"),
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126.5(C-6"),123.5(C-1") ,114.7(C-10) ,114. 6 (C-
3'),114.3(C-5"),98.1(C-8),60.6,59.7,56.4,
55.1(-0CH,, C-5,6,7,4"), bFiR%ds 5 Cmk[7]
X PR — B, B e G 4y 3-580£-5,6,7 ,4'-
DU R AR L T

k& s ARSI, mp 137 ~ 138 C,
ESI-MS m/z 401 [M - H] ;'H-NMR ( CDCl,, 400
MHz)8:7.58 (1H, dd, J =9.0, 2.0 Hz, H-6'),
7.44(1H, d, J=2.0 Hz, H2'),7.02(1H, d, J =
9.0 Hz, H-5"),4.11 (3H, s,-OCH, ), 4.06 (3H,
s,-OCH, ), 4.02 (3H, s,-OCH,), 3.95 ( 3H,
s,-OCH;), 3.93 (3H, s,-OCH,), 3.91 (3H, s,-
OCH,) ; "C-NMR ( CDCl,, 400 MHz) §:175.8 (C =
0),161.3(C-2),151.5(C-4"),150.6(C-7),149.6
(C-3'),147.9(C-8),147.4(C9),151.7 (C-5),
138.1(C-6),123.5(C-1"),119.5(C-6"),114. 7 (C-
10),111.3(C-5"),108.7(C-2"),106.7(C-3) ,61. 8,
61.5,60.9,60.6,56.7,56.4,(-0CH,, C-5,7,3",4",
8,6) . LaR¥idl S5 SCmk[8] X IRIEA —3, Mk E
AW S5 R 5,6,7,8,3" 4" 4 JL MR ()1 BE Rz
o

L&Y 6 IRE AR &K, mp 208 ~210 C,
ESI-MS m/z 167 [M - H];'H-NMR ( CDCI,, 400
MHz)6:7.42(1H, d, J=7.0 Hz, H-5),7.38(1H,
d, J=1.6 Hz, H2),6.81 (1H, dd, J=7.0, 1.6
Hz, H-6),3.74 (3H, s,-OCH,) ; "C-NMR ( CDCl,,
400 MHz)8:168 (C =0),157(C4),146.5(C-3),
126.1(C-6),124.5(C-1),118(C-5),113.4(C-=2),
56.8(-0CH;, C-1) . FiR%Hs 5 CHR9 ] X A A
— MU EAE Y 6 S 3-H A K45 B OR TR
(HFHR) .

&7 &K, mp 143 ~147 C, ESI-MS
m/z207 [M - H] ;'H-NMR ( CDCl, , 400 MHz)§:
7.74(1H, d, J=16.0 Hz, HB) ,7.12(1H, d, J =
2.5 Hz, H-2),6.92(1H, dd, J=8.0, 2.5 Hz, H-
6),6.73(1H, d, J=8.0 Hz, H-5),6.36(1H, d,
J=16.0 Hz, H-a),4.42(2H, ¢, J =7.0 Hz, H-
1’y,1.51 (3H, t, J =7.0 Hz, H-2"); "C-NMR
(CDCI,,400 MHz)§:166.7 (C =0),151.2(C-a) ,
147.9(C-3),146.3(C-4),127.6(C-1),123.7 (C-
6),118.1(C-5),115.9(C-2),115.1(C-B),59.4(C-
1'),16.3(C2") . FREHE 5 SCHk [ 10 ] XF A 3 A
— B E S Y T SRR £ T .

a8 AR, mp 190 ~ 191 C,

- 52 .

ESI-MS m/z 327 [M - H] ~;'H-NMR ( CDCl, , 400
MHz)§; 7.82 (1H, dd, J =9.0, 1.8 Hz, H-6"),
7.68(1H, d, J=1.8 Hz, H2'),7.11(1H, d, J =
9.0 Hz, H-5'),6.56 (1H, d, J =2.4 Hz, H8),
6.38(1H, d, J=2.4 Hz, H6) ,6.04(1H, s, H-3),
3.98(3H, s,-OCH,),3.94 (3H, s,-OCH, ), 3.88
(3H, s,-OCH,); "C-NMR ( CDCl,, 400 MHz) §:
185.2(C=0),165.6(C-7),164.3(C-2),161.7(C-
5),157.4(C9),153.6(C-3"),148.5(C-4") ,128.6
(C-1'),118.4(C2"),113.1(C-5"),111.5(C-6"),
109.7(C-10),106.7(C-3) ,98.1(C-6),92.1(C-8) ,
57.4,56.4,55.1(-OCH,, C-7,3",4"), FR¥IEYS
SCHRL 1T R R A — 3%, i S e fb 51 8 Oy 5-F2 2k -
7,37 ,4"-= H A HLE R

ka9 HEHIRSK, mp 183 ~ 184 C,
ESI-MS m/z 373 [M - H] ;'H-NMR ( CDCI,, 400
MHz)6: 7.72 (1H, dd, J =9.0, 1.8 Hz, H-6'),
7.62(1H, d, J=1.8 Hz, H2"),6.98(1H, d, J =
9.0 Hz, H-5'),6.85 (1H, s, H-8),3.95 (3H,
s,-OCH,), 3.91 (3H, s,-OCH, ), 3.88 (3H,
s,-OCH,)3.82(3H, s,-OCH, ) ; "C-NMR ( CDCl, , 400
MHz)$:178.2(C = 0),162.6 (C-7),160.3 (C-2),
158.7(C-5),157.6(C-9) ,149.5(C4") ,148.6(C-3"),
136.7(C-3),132.1(C-6) ,124.5(C-6") ,121.6(C-1") ,
113.1(C-5"),111.4(C-2") ,104.7(C-10) ,92.4(C-8) ,
60.4,59.2,56.6,55.3(-OCH,, C-6,7,3",4"), iR
BE 5 Sk [ 12 )X IR A — 80 S E a9 R
3,5- T 5-6,7,3" 47U H AR L BT

LA 10 B ER AR, mp 208 ~ 210 C,
ESI-MS m/z 329 [M - H] ;'H-NMR ( CDCI,, 400
MHz)6:7.95(1H, d, J=9.0 Hz, H-6"),7.60(1H,
d, J=9.0 Hz, H-2') ,6.93(1H, d, J=9.0 Hz, H-
5'),6.90(1H, d, J=9.0 Hz, H-3"),6.88(1H, s,
H-8),3.92(3H, s,-OCH,),3.78 (3H, s,-OCH,) ;
“C-NMR(CDCl,,400 MHz)§:175.6(C =0),162.5
(C4"),159.6 (C-7),156.3 (C-2),149.6 (C9),
148.7 (C-5),138.4(C-3),129.5(C-6",2"),128.1
(C-6),121.2(C-1"),113.5(C-3",5"),104.8 ( C-
10),90.4(C-8),59.6,56.9(-0OCH,, C-3,7), bk
Bl 5 OCHR [ 13 ) X IR A — 3, i 4 2 k& 10
95,6, 4 -= R HE3 T, - AR L

a1 IR AR S, mp 274 ~276 C
ESI-MS m/z 285 [M - H] ~;IR(KBr) :3 340,1 662,
1 617,1 505 em™','"H-NMR ( CDCl,, 400 MHz) §:
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12.45(H, s, 5-OH),8.01(2H, d, J =8.7 Hz, H-
2',6'),6.94(2H, d, J=8.7 Hz, H-3",5"),6.44
(1H, d, J=1.6 Hz, H8),6.18(1H, d, J=1.6
Hz, H-6) ; "C-NMR ( CDCl, ,400 MHz)§:175.8(C =
0),165.1(C-7),160.4(C-5),158.2(C-4"),156.4
(€C9),145.9(C-2),135.2(C-3),129.6(C-2",6"),
122.1(C-1"),115.7(C-3",5"),105.2(C-10),96.3
(C-6),92.6(C-8), | aR%ds 5 3Cmk[ 14 ] % LA
— O E A 11 I AR .
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