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Abstract: Seven phenylpropanoids were isolated from the hypocotyls of Bruguiera gymnorrhiza and purified by repeated
column chromatography on silica Sephadex LH20 gel and HPLC and structurally identified by spectral analysis. The
compounds were identified as Scopoletin( 1) Balanophonin(2) Secoisolariciresinol( 3) Cleomiscosin A(4) Pinoresinol
(5) Medioresinol( 6) and Lyoniresinol 3a-O-3-D-glucopyranosides( 7) . Anti-umors activity bioassay indicated that
compounds 1 3 and 7 had weak cytotoxicity toward human cancer cell lines A549 with ICy; of 290.2 323.0 and 209.3
pg/mL respectively. All compounds were isolated from this plant for the first time except 3 and 5.
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7 1.4 15
+Bal- 19 o
anophonin . N Al N : Hela A435
5— «9- « Lyoniresinol 3 -0 -D-gluco- A549 K562,
pyranosides ( Mossman 1983) :
2 x10°
1 200 wL 96 37 C 5%
Co, 4 h. 5
1.1 (2 000.1 000.500.250+125 pg/mL)
Brucker Avance 500 ( 3 A
Bruck ) TMS ; 2 uL 72 h MTT
Waters 2695 10 mm x 150 10 pL 4 h 37 C.2 000 r/min 8 min
mm 5 pum Phenomenex) ; ESI-MS ( Agilent DMSO 100 pl.
1200 LC-MS) ( 15 min
) Sephadex LH-20( Pharmacia 570 nm (oD ).
Biotech Sweden) . oD HIR% = (0D -
oD ) /0D x 100%
o1l 6° (IR%) bliss
ICy -
( Bruguiera gymnorrhiza) 2
1.2
( 12.0 kg) - )1
(2: 1 v: wv) 3 1 1 G H,0,. 'H
915 g.
NMR( 500 MHz C;D,N) 5:12.70( 1H s OH) 7.65
) (1H d J=9.5 Hz H4) 7.14(1H s HS8) 7.05
9 g (1H s HS) 6.31(1H d J=9.5 Hz H3) 3.75
B (100: 0~ 31 OCH,):"C NMR-DEPT( 125 MHz C,D.N)
50 50) 83 ° 5:161.3(C2 ) 153.1(CF s) 151.2(C9 )
10 (Ad)e 146.3(C6 ) 143.9(C4 d) 112.5(C3 d) 111.
D Sephadex LH=20 2(CH0 s) 109.6(CS5 d) 104.0(C8 d) 56.5
HPLC ( MeOH: H,0 =20: 80/v: v) (OCH, o) - (
6(2.4 mg) E 2004) 1 .
( PTLC) ( Pet.: Me,CO =2: 1/v: v) 2 Cyo Hy Oy
1(2.6 mg) .3(15.6 mg) \7(3.3 mg) J° "H NMR(500 MHz CD,0D):5:9.57(1H d J=7.8
(200 ~300 ) -  Hz H9) 7.66(1H d J =15.8 Hz HY") 7.31
(100: 0 ~60: 40) 4 (1H s H4") 7.25(1H s H6") 6.97(1H brs H-
(J134) . )3 HPLC ( MeOH: 2) 6.86(1H d J=8.1 Hz HS5) 6.80(1H d J=

H,0=15: 85/v: v)
(15.9 mg) .5(2.8 mg) .
1.3 17
'"H NMR."” C NMR.MS
17 .

2(10.0 mg) .4

8.1 Hz H6) 6.70(1H dd J=7.8 Hz 15.8 Hz H-
7 5.64(1H d J=6.4 Hz HT) 3.94(3H s H3"
OMe) 3.87(2H m H9) 3.84(3H s H3 OMe)
3.59(1H m HS8);" C NMR-DEPT ( 125 MHz
CD,0D) :$ 196.2( C9" s) 156.1(CF* d) 153.1
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(C2° d) 149.3(C3 s) 147.9(C4 s) 146.1(C3"

s) 134.0(CH s) 131.4(CHd" s) 129.7(C5" s)
127.2(C8" d) 120.1(C=2 d) 119.9(C-6" d) 116.4
(C5d) 114.5(C4- d) 110.8(C-6 d) 90.2(C-
7d) 64.7(C9 t) 57.0(OCH,; C3" q) 56.5
(OCH; C3 q) 54.7(C8 d)»

( Lee et al. 2007) 2
Balanophonin .

3 Cyo Hy Og o

'"H NMR ( 500 MHz CDC,): 3 6.80(2H d J =
8.2Hz H5 5°) 6.65(2H dd J=8.2 1.5 Hz H%6
6) 6.60(2H d J=1.5Hz H2 2°) 3.82(6H s 2
x OMe) 3.82(2H m H9a 9a’) 3.58(2H dd J=
11.5 4.2Hz H9b 9b") 2.75(2H dd J=8.0 13.
5Hz H9a 7a”) 2.65(2H dd J=6.5 13.6Hz H-
7b 7b°) 1.87(2H m H-8 87);"C NMR-DEPT( 125
MHz CDC,): 3 146.5(C3 3~ s) 143.9(C4 4°
s) 132.5(C4 1 s) 121.8(C6 6° d) 114.0( C-

55°d) 111.5(C2 2-d) 60.8(CH 9° 1) 43.9
(C8 8 d) 35.8(CH 7" t) 55.9(0CH, C3 3-
q) o ( Agrawal et al.
1982) 3 o

4 Cy Hyg Og6

'"H NMR ( 500 MHz DMSO-d6) &: 9. 17(1H s
OH) 7.95(1H d J=9.5 Hz H4) 6.99(1H d J
=1.6 Hz H2") 6.90(1H s HS5) 6.88(1H dd J
=8.1 1.6 Hz H6") 6.82(1H d J=8.1 Hz H-
59 6.35(1H d J=9.5 Hz H3) 4.97(1H d J=
7.9 Hz H9") 4.31(1H m H8") 3.78 3.77(3H
s 2 x OCH;) ; " C NMR-DEPT( 125 MHz DMSO0-d6)
5:160.5(C2 s) 148.2(C3" s) 147.9(C4" )
145.8(C6 s) 145.3(C4 d) 138.5(C9 s) 137.
7(CT s) 132.2(C8 s) 127.2(CA” s) 121.3(C-
6-d) 116.0(C5" d) 113.7(C3 d) 112.6(C=2’
d) 111.8(CH0 s) 101.6(CS5 d) 78.4 (C8°
d) 76.7(CF- d) 60.3(C9" 1) 56.4( OCH, C3~
q) 55.9(0CH;, C3 q).

( Ray er al. 1985) 4
A.
5 C20H2206°
ESIMS: m/z 357 M-H -393 M +Cl-H =
ESIMS: m/z 381 M + Na *.'H NMR( 500
MHz CDC,):86.92(2H d J=1.3 Hz H2 2°) 6.

90(2H d J=8.1 Hz H5 5°) 6.82(2H dd J =8.
1 1.3 Hz H6 6°) 5.67(s -OH) 4.76(2H d J =
3.8 Hz HF 7°) 3.90(6H s -OMe) 4.27(2H dd
J=8.9 6.7 Hz H9a 9a’) 3.91(2H dd J=8.9 3.
4 Hz H9b 9b") 3.12(2H m H-8 8°) ;" C NMR-
DEPT( 125 MHz CDC,) :8 146.7(C3 3~ s) 145.3
(C4 4" s) 132.8(C4 1- d) 119.0(C6 6° d)
114.3(C5 5 d) 108.7(C=2 2- d) 85.9(CT 7°
d) 71.7(C9 9°t) 56.0( OCH, C3 3" q) 54.2
(C8 8 d). ( El-
hassan et al. 2003) 5 o
6 Cy Hy, O
"H NMR( 500 MHz CDC,):86.91(1H d J=1.7
Hz H2") 6.90(1H d J=8.1 Hz H5") 6.83(1H
dd J=1.7 8.1 Hz H6") 6.59(2H s H2 6) 4.
75(1H d J=4.5 Hz HY) 4.72(1H d J=4.5 Hz
H7°) 4.28(2H m H9 9°) 3.89(2H m H9 9’
3.91(9H s 3 xOMe) 3.11(2H m H-8 8);"C
NMR-DEPT( 125 MHz CDC,): & 147.2( C3 s)
147.2(CS5 s) 146.7(C3" s) 145.3(C4" s)
134.4(C4 s) 132.9(CH" s) 132.2(CH s) 119.
0(C6" d) 114.3(C5" d) 108.6(C2" d) 102.8
(C2 d) 102.8(C6 d) 86.2(CT" d) 85.8(CH
d) 71.9(C9 1) 71.6(C9H" t) 56.4( OCH, C3
q) 56.4(CH, C5 q) 56.0( OCH, C3" q) 54.4
(C8 d) 54.1(C8 d).
( Casabuonon et al.
5- {9 -
7 Cos Hyg O
"H NMR( 500 MHz CD,0D) §:6.59(2H s 2 x H-
8) 6.44(2H s H2") 6.43(2H s 6°) 4.44(1H
d J=6.3 Hz H4) 4.25(1H d J=6.5 Hz H4)
4.30(1H d J=7.8 Hz H4") 4.16(1H d J=7.6
Hz H4") 3.88(6H s 2 x7-0CH,) 3.77(12H s 2
x3° 5'-0CH,) 3.36 3.34(3H s 2 x5-OCH,) 2.
13(2H m 2 xH3) 1.71(2H m 2 x H2);"C
NMR-DEPT( 125 MHz CD,OD) &: 149.0( C3~ 5°
s) 148.7(CHT s) 147.6(C5 s) 139.4(C6 4°
s) 134.6(C4" s) 130.2(CH s) 126.3(CHO s)
107.8(C2° 6~ d) 106.9(C-8 d) 104.3(C4" d)
78.2(C3" d) 78.0(C5" d) 75.1(C=2" d) 71.5
(C3at) 71.7(C4" d) 66.3(C=2a t) 62.8(C-
6" d) 60.3(5-OCH, q) 56.8(3" 5-OCH, q) 56.

1994) 6
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7(7-0CH, q) 46.7(C4 d) 42.8(C3 d) 40.7
(C2 d) 33.8(C4 1),

OMe

1C,, 593.4.397.5.455.5 pg/mL
A549  IC,, 290.2.323.0.209. 3 pg/mL
K562  IC,, 1 487.7.768. 8.
361.9 pg/mL.
2 46 Hela A435 A549
K562 o
OH OMe

17

Fig.1 Structures of compounds 17

( Ohashi et al. 1994) 7  Lyon-
iresinol 3a-0-B-D-glucopyranosides.
2.2
137 Hela ICy,
764.7.571.5.328.8 pg/mL A435
O
HO
HO o "o
1
MeO ™
o O
HO_ -0
MeO
OH
4
1
3
7
+Balanophonin N
Al V57— +9- - Lyoniresinol 3a—
O-B-D-glucopyranosides MTT
13 1
37 A549
o 3 5
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