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Studies on the Active Constituents of Baphicacanthus cusia and Pandanus 

odorus 
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Abstract 

The plant Baphicacanthus cusia (Nees) 

Bremek. of Acanthaceae family has been used 

in traditional Chinese medicine for a long time. 

The plant has been used as anti-inflammatory, 

antibacterial and anti-carcinogenic agent. The 

extract of Baphicacanthus cusia root showed 

strong inhibitory effect on tumor cell lines 

such as p-388. Based on the cytotoxicity 

guided chemical fractionation, eight 

compounds were isolated: Lupeol (H-1), 

mixture of Stigmasterol and β-sitosterol 
(H-2), Betulin (H-3), Indigo (C-1), Indirubin 

(C-2), 2-Benzoxazolinone (E-1), 

2-Hydroxy-1,4-benzoxazin-3-one (E-2), and 

4-Hydroxy-3-methoxy benzoic acid (E-3). 

Panadus odorus Ridl. is one of the 

species of Pandanaceae family. It has been 

used as foods, flavoring or as a herb medicine 

effective in lowering blood sugar level, liver 

protection and inhibiting tumor growth. The 

methanolic extract of the leaves of Pandanus 

odorus Ridl. showed strong inhibitory effect 

on tumor cell lines such as P-388 and A-549. 

Based on the cytotoxicity guided chemical 

fractionation, five compounds were isolated: 

mixture of r -sitosterol and stigmasterol 

(NH-1)�r -sitosterol-3-O-r -D-glucoside 
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and stigmasterol-3-O- r -D-glucoside 

(NH-2)�methylsuccic anhydride (NH-3)�

1,3-dimethyl-pyrrolidine-2,5-dione (NH-4)�

p-hydroxycinnamic acid (NH-5). The 

methanol extract of Pandanus odorus showed 

strong protective effect against carbon 

tetrachloride induced liver toxicity. 

Keywords: Baphicacanthus cusia, Pandanus 

odorus Ridl., active constituents 
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Lupeol (H-1)(10-16) 

��	
 ; m.p.: 214~215°C; IR (KBr) 
3326.3 (OH), 948.1 (CH), 1458.6 (CH2), 

1381.5 (CH3), 1041.9 (C-O) cm
-1; EIMS m/z 

426 [M]+; 1H-NMR ( CDCl3) δ 0.76, 0.79, 
0.83, 0.95, 0.97, 1.03 (3H each, s, 5×CH3), 

1.68 (3H, s, H-30), 2.38 (1H, ddd, J=10.96, 

10.96, 5.46 Hz, H-19), 3.19 (1H, m, H-3), 

4.57 (1H, d, J=2.4 Hz, H-29), 4.69 (1H, dd, 

J=2.4, 1.4 Hz, H-29). 

 

Betulin (H-3) (11,12,14-17) 

��	
 ; m.p.: 218~220°C; IR (KBr) 
3344.8 (OH), 2943.6, 1458.3, 1374.0 cm-1; 

EIMS m/z 442 [M]+; 1H-NMR (CDCl3) δ 
0.76, 0.82, 0.97, 0.98, 1.02 (3H each, s, 

5×CH3), 1.66 (3H, s, H-30), 3.14 (1H, dd, 

J=10.4, 5.2 Hz, H-3), 3.33 (1H, d, J=10.7 Hz, 

H-28), 3.80 (1H, d, J=10.7 Hz, H-28), 4.58 

(1H, br. s, H-29), 4.68 (1H, br. s, H-29). 

 

Indigo (C-1) (18-20) 

��	
�; m.p.: 300�*�
�; UV λ 
(CHCl3) 245, 284.5, 332.5, 600 nm; IR (KBr) 

3267.6 (N-H), 1628 (C=O), 1300 (C-N), 760 

(�����); EIMS m/z 262 [M]+(50), 205 

(18), 158 (16), 130 (15), 103 (100), 75 (85). 

 

Indirubin (C-2) (18-21) 

����� ; m.p.: 352�360� ; UVλ 
(CHCl3) 242, 291, 361.5, 533.5 nm; IR (KBr) 

3190.5 (N-H), 1666.6 (C=O), 1630.7 (C=C), 

755.4 (�����) cm-1; EIMS m/z 262 

[M]+(8), 234 (4), 205 (4), 157 (16), 130 (6), 

104 (31), 103 (27), 75 (100); 1H-NMR 

(DMSO) δ 6.90 (1H, d, J=7.64 Hz, H-7), 
7.01 (2H, m, Hz, H-5, 5′), 7.24 (1H, 
ddd,J=7.60, 7.60, 0.88 Hz, H-6), 7.39 (1H, d, 

J=8.12 Hz, H-7′), 7.56 (1H, ddd, J=7.68, 
7.68, 1.1 Hz, H-6′), 7.64 (1H, d, J=7.44 Hz, 
H-4′), 8.75 (1H, d, J=7.76 Hz, H-4), 10.88 
(1H, s, H-1), 10.99 (1H, s, H-1′);13C-NMR 
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(DMSO) δ 189.0 (C-3′), 171.3 (C-2), 152.8 
(C-8′), 141.2 (C-8), 138.7 (C-2′), 137.5 
(C-6′), 129.6 (C-6), 106.9 (C-3), 125.0 (C-4), 
124.7 (C-4′), 121.7 (C-5), 121.7 (C-9), 121.7 
(C-5′), 109.9 (C-7), 119.3 (C-9′), 113.7 
(C-7′). 
 

2-Benzoxazolinone (BOA) (E-1) (22-24) 

����; m.p.: 139~141°C; IR (KBr) 
3400~3500 (NH), 2600~3200 (OH), 1742.6 

(C=O), 1318.1 (C-N), 1261.4 (C-O-C) cm-1; 

EIMS m/z 135 [M+] (100), 91 [M-CO2]
 + 

(27.14), 79 (70.05), 52 (77.01); 1H-NMR 

(CDCl3) δ 7.23~7.04 (m, 4H, H-4, H-5, H-6, 
H-7), 9.77 (br. s, 1H, NH); 13C-NMR 

(Acetone-d6,) δ 153.8 (C-2), 109.4 (C-4), 
123.5 (C-5), 121.8 (C-6) , 109.2 (C-7) , 143.7 

(C-8) , 130.2 (C-9). 

2-Hydroxy-1,4-benzoxazin-3-one (HBOA) 

(E-2) (25,26) 

���� ; m.p.: 187~181°C; IR (KBr) 
3300~2800 (OHP NH), 1679.5 (C=O) cm-1 ; 

EIMS m/z 165 [M]+(26.74), 136 (100), 108 

(26.39), 80 (53.82), 63 (21.01), 52 (27.08); 
1H-NMR (DMSO) δ 5.45 (1H, br. s, H-2), 
6.87~6.97 (1H, m, 4H, H-5, H-6, H-7, H-8), 

7.95 (1H, br. s, 2-OH), 10.78 (1H, br. s, H-4); 
13C-NMR (CDCl3) δ162.8 (C-3), 140.9 (C-9), 
126.9 (C-10), 123.3 (C-6), 122.7 (C-7), 117.6 

(C-8), 115.8 (C-5), 90.5 (C-2). 

 

4-Hydroxy-3-methoxy benzoic acid (vanillic 

acid) (E-3) (27-31) 

��	
 ; m.p.: 187~181°C; IR (KBr) 
3486.7 (OH)	2990.7 (CH), 1683.9 C=O), 

1242.4 (C-O-) cm-1; EIMS m/z 168 

[M]+(100.00), 153 [M-Me]+(75.31), 151 

(19.14), 125 (20.68), 97 (44.44), 79 (15.35), 

51 (29.94); 1H-NMR (Acetone-d6) δ 3.90 (s, 
3H, 3-OCH3), 6.91 (1H , d, J=8.08 Hz, H-5), 

7.56 (1H, d, 1.94 Hz, H-2), 7.59 (1H, dd, 

8.08, 1.96 Hz, H-6); 13C-NMR (Acetone-d6) 

δ 166.3 (C=O), 150.9 (C-4), 146.9 (C-3), 

123.7 (C-6), 121.8 (C-1), 114.4 (C-5), 112.3 

(C-2), 55.2 (-OCH3). 
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Methylsuccinic anhydride (NH-3)
 

(32,33) 

��"#!��; m.p.: 113.2~115.1�; IR 

(KBr) 1696 (-OH)cm-1; EI- MS m/z 114 (M+, 

28.31); 1H- NMR (CDCl3) δ 1.30 (3H, d, J= 
7.14Hz, -CH3), 2.56 (1H, dd, J1= 4.88, J2= 

16.98Hz, H4-$), 2.74 (1H, dd, J1= 8.62, J2= 

16.98Hz, H4-r), 2.93 (1H, m, H3); 13C- 

NMR (CDCl3) δ 16.7 (-CH3), 35.5 (-CH, 

C-3), 37.2 (-CH2, C-4), 177.9 (C= O, C-2), 

181.4 (C= O, C-5) 

 

1,3-Dimethyl-pyrrolidine-2,5-dione (NH-4)
 

(34) 

� � % � � � , m.p.:103~106 � ; IR 

(KBr)1697 (C= O), 3326 (-OH) cm-1; EI- MS 

m/z 127 (M+, 6.60); 1H- NMR (CDCl3) δ 
1.22 (3H, d, J=6.96Hz, CH3), 2.44 (1H, dd, 

J1= 5.56, J2= 16.52 Hz, H-4$), 2.78 (1H, dd, 

J1= 8.08, J2= 16.26 Hz, H-4r), 2.95~ 2.82 

(1H, m, H3), 3.68 (s, N- CH3); 
13C- NMR 

(CDCl3) δ 16.9 (-CH3), 35.5 (-CH), 37.2 

(-CH2), 252.1 (N-CH3), 175.7 (C= O), 177.1 

(C= O) 

 

p-Hydroxycinnamic acid (NH-5) (34-37) 

&�����; m.p.188.4~194.8�;IR (KBr) 

3388 (-OH), 1674 (C= O) cm-1; EI- MS m/z 

167 (M+, 100); 1H- NMR (CDCl3) δ 6.26 
(1H, d, J= 15.92Hz, CH-C-ph), 6.77 (2H, d, 
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J= 8.58Hz, H3, H5), 7.46 (1H, d, J= 

15.98Hz, C= CH-ph), 7.49 (2H, d, J= 

8.52Hz, H2, H6); 13C- NMR (CDCl3) δ 
115.7 (C-3, C-5, C-8), 125.5 (C-1), 130.3 

(C-2, C-6), 159.7 (C-4), 144.3 (C-7), 168.0 

(C-9) 
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