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Studies on the Active Constituents of Helicteres angustifolia L.  

and Breynia officinalis Hemsley  
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M
NIOPBQRS betulin 1, betulin acid 

2, betulinic acid methyl ester 3, β-sitosterol 4, 

oleanolic acid 5, 

3β-acetoxy-27-benzoyloxylup 

-20(29)en-28-oic acid methyl ester (methyl 

helicterate) 6, 

3β-acetoxy-27-benzoyloxylup-20(29)en-28-oi

c acid 7 and 

3β-acetoxy-27-(p-hydroxyl)-benzoyl 

oxylup-20(29)en-28-oic acid methyl ester 8
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n-tetratriacontane 9, phytosterol 10, friedelin 

11, 19ß-isopropyl-lupan-9(ll)-en-3ß-acetate 

12, lß-hydroxy-lupan-20(29)-en-3-one 13,�

lup-l(2),20(29)-dien-3-one 14;�#11, 12, 13
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Abstract 

    Helicteres angustifolia L. (Sterculiaceae) 

is one of the substitutions or adulaterations of 

Shan-Don-Gen on the market in Taiwan. It 

possesses antidotal, analgesic, 

anti-inflammatory and antibacteria effects, 

and also kown as a kind of tumor inhibitory 

plant. 

    In the pharmacological test, the 

n-hexane layer, CH2Cl2 layer, EtOAc layer 

and n-BuOH layer of methanol extract from 

the stem and root of this plant were found to 

have potent cytotoxic activity respectively. 

Bioactivity-guided fractionation and 

separation led to the isolation of betulin 1, 

betulin acid 2, betulinic acid methyl ester 3, 

β-sitosterol 4, oleanolic acid 5, 

3β-acetoxy-27-benzoyloxylup-20(29)en-28-oi

c acid methyl ester (methyl helicterate) 6, 

3β-acetoxy-27-benzoyloxylup-20(29)en-28-oi

c acid 7 and 

3β-acetoxy-27-(p-hydroxyl)-benzoyloxylup-2

0(29)en-28-oic acid methyl ester 8. These 

compounds were identified by means of 

spectroscopic method. 

    Breynia officinalis Hemsley is a plant of 

the Euphorbiaceae family. The whole herb is a 

folk drug in Taiwan for the treatment of 

syphilis, acute gastroenteritis and wounds. 

     The methanolic extract of the stem and 

root was partitioned and separated by 

chromatographic methods. Six compounds 

were isolated. By analyzing their physical, 

chemical and spectral data and by comparison 

with corresponding authentic samples, the 
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compounds were identified as 

n-tetratriacontane 9, phytosterol 10, friedelin 

11, 19ß-isopropyl-lupan-9(ll)-en-3ß-acetate 

12, lß-hydroxy-lupan-20(29)-en-3-one 13,�

lup-l(2),20(29)-dien-3-one 14; Among these 

compounds, ������������������were isolated 

from Breynia genus for the first time. 

 

Keywords: Helicteres angustifolia, Breynia 

officinalis, cytotoxic activity. 
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�Sterculiaceae�������Helicteres 

angustifolia L.�$%&'(),-���
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NIOPBQRS betulin 1, betulin acid 

2, betulinic acid methyl ester 3, β-sitosterol 4, 

oleanolic acid 5, 

3β-acetoxy-27-benzoyloxylup 

-20(29)en-28-oic acid methyl ester (methyl 

helicterate) 6, 

3β-acetoxy-27-benzoyloxylup-20(29)en-28-oi

c acid 7 and 

3β-acetoxy-27-(p-hydroxyl)-benzoyl 

oxylup-20(29)en-28-oic acid methyl ester 8
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3β-acetoxy-27-benzoyloxylup-20(29)en-28-oi

c acid methyl ester (methyl helicterate) 6 

( C40H56O6) 

TU�6489:7-01,Þ-
R

��.-�m.p. 196/197 0�Mass12

M
+
(m/z)e��Molecular ion peak� 632

�M
+��1

H NMR(δ,ppm)12e��0.77, 

0.80, 0.93, 0.98B��4(345607*

89:;, 1.68(3H
s
H-30�, 1.99(3H
s


3-OCOCH3), 2.99(1H
m
H-19), 3.65(3H


s
17-COOCH3), 4.60~4.30 (3H
m
H-27A, 

27B, 3), 4.78 and 4.60(each 1H
s
H-29), 

7.45 (3H
m
H-3',4',5'), 7.98(2H
dd
J=7.5, 

2.5 Hz
H-2',6')�
13
C NMR(δ,ppm).DEPT

12e��38.46(t
C-1), 23.63(t
C-2), 

80.64(d
C-3), 37.78(s
C-4), 55.50(d
C-5), 

18.12(t
C-6), 35.27(t
C-7), 41.48(s
C-8), 

51.96(d
C-9), 37.39(s
C-10), 21.05(t
C-11), 

25.24(t
C-12), 39.03(d
C-13), 45.66(s


C-14), 24.22(t
 C-15), 32.48(t
 C-16), 
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56.29(s
C-17), 49.76(d
C-18), 46.83(d


C-19), 150.07(s
C-20), 30.38(t
C-21), 

36.53(t
C-22), 27.83(q
C-23), 16.68(q


C-24), 16.53(q
 C-25), 16.34(q
 C-26), 

63.64(t
C-27), 176.57(s
C-28), 109.96(t


C-29), 19.41(q
C-30), 170.80(s
3-OCOCH3), 

23.63(q
3-OCOCH3), 51.33(q
17-OCOCH3), 

166.52(s
14-CH2OCOph), 130.57(s
C-1'), 

129.42(d 
 C-2',6'), 128.45(d 
 C-3',5'), 

132.89(d
C-4')� HMQC12e�<1
H-

13
C

=>?@*AU&B�HMBC12}

4.45(H-3α)C170.80(3-OCOCH3)*AU&

B D E 3-OAc ? @ � H-27A, 27B C

45.66(C-14). 166.52(14-CH2OCOph)*A

U & B D E 14-CH2OCOph ? @ �

3.65(17-COOCH3) C176.57(C-28)�}46

F2Gµ�HI [8]J[
KL�ÞM�

3β-acetoxy-27-benzoyloxylup-20(29)en-28-oi

c acid methyl ester (methyl helicterate)� 

 

3β-acetoxy-27-benzoyloxylup-20(29)en-28-oi

c acid 7 ( C39H54O6) 

    TU� 7489:7-01,Þ-
R

��.-�m.p. >300 0�Ms12M
+(m/z)

e��Molecular ion peak� 618�M
+��

� T U � 6 J N 
 O 2 P Q

3.65(17-COOCH3) R , 5 2 P Q 

51.33(17-OCOCH3)R
�Î?@�TU�

6 =S
}46F2T�
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3β-acetoxy-27-benzoyloxylup-20(29)en-28-oi

c acid� 

 

3β-acetoxy-27-(p-hydroxyl)-benzoyloxylup-2

0(29)en-28-oic acid methyl ester 8 

( C40H56O7) 

    TU� 8489:7-01,Þ-
R

��.-�m.p. >300 0�Ms12M+
(m/z)

e��Molecular ion peak� 648�M
+��

�TU� 6 JN
O2�� 6.85(2H
d


J=8.0 Hz
H-3',5'), 7.85(2H
d
J=8.0 Hz


H-2',6')*A2X2 type
e�UV6*[?OH

E+,�Î?@�TU� 6=S
}46F

2 T � 
 K L � Þ M �

3β-acetoxy-27-(p-hydroxyl)-benzoyloxylup-2

0(29)en-28-oic acid methyl ester� 
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n-tetratriacontane 9, phytosterol 10, friedelin 

11, 19ß-isopropyl-lupan-9(ll)-en-3ß-acetate 

12, lß-hydroxy-lupan-20(29)-en-3-one 13,�

lup-l(2),20(29)-dien-3-one 14;�#11, 12, 13
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TU�114567-:b,Þ-
R

��.-
m.p. 186.8/187.3 0�Mass1

2M
+
(m/z)e��Molecular ion peak�426

�M
+��1

H NMR12e��0.72
0.87


0.89
0.95
1.00
1.01
1.05
1.18�s�

ppmB��c(345607*89:

;�13
C NMR12e��213ppm�dd=O

7�C-3*5´9:;��e:;f�HI
(34)=g�DEPT12e��8(CH3�:
11

(�CH2�:;
4(�CH�:;�}46

F2Gµ�HI [13]J[
KL�ÞM�

friedelin� 
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TU� 12 19h-isopropyl-lupan-9(11)-en-3

h-acetate  (C32H52O2) 

    TU� 12 4567-9i,Þ-
R

��.-
m.p. 213.8/215.0 0�Mass1

2M
+(m/z)e��Molecular ion peak� 468

�M+�
1H NMR12e��5.22 ppm�1H


O

HH

CCH3

O

1

2

3
4

5

6

7

8

11

12

13

14

15

16

23 24

28

3132

9
10

17
18

20

21

25

19

22

29 30

27

26

 
dt
H-11��4.48 ppm�1H
dd
J=4.2


3.9Hz
H-3j��2.05�3H
s�ppm �� 

-OAc 76H-32*0789:;
1.58 ppm

�1H
s
H-18j�
1.05�3H
s
H-25�


0.89�0.86�0.84�0.81�0.80�0.76�0.75

�s�ppm �d21(89B��g(345

607*89:;�13
C NMR12e��

171.07 ppm� -OAc 76 C-31 *5´9

:;�148.50�114.56 ppmB�e��Vk

l C-9�C-11 *5´9:;�80.88 ppm

��dd  -OAc 7�  C-3 *5´9:

;��e:;�HI(35)(36)=g�DEPT12

e��8(CH3�:;�9(CH2�:;�7

(CH�:;�}46F2Gµ�HIJ[
[14,15] 
 K L � Þ M � 19 h

-isopropyl-lupan-9(11)-en-3h-acetate� 

 

T U � 13 1 h

-hydroxy-lupan-20(29)-en-3-one  

(C30H48O2) 
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TU�1349i-01,Þ-
R�

�m
Þ-
m.p. 190.3/192.7 0�Mass

12M
+
(m/z)e��Molecular ion peak�440

�M
+�
1

H NMR12e��4.61�4.49 ppm

�2H
d
J=2.1 & 3 Hz
H-29��3.83 ppm

�1H
dd
J=9 & 3 Hz
H-1��2.94 ppm

�1H
dd
J=14.28 & 8.1 Hz
H-2h��

2.32 ppm�1H
m
H-19h��2.15 ppm�1H


dd
J=14.4 & 3.3 Hz
H-2j��1.61
0.99


0.97
0.91
0.76
0.73�s�ppm B���

(345607*89:;�13
C NMR1

2e��216.16 ppm�nd =O 7� C-3 

*5´9:;�150.79�109.50 ppmB�e

��VoklC-20�C-29 *5´9:;�

79.58 ppme��nd -OH 7� C-1*5

´9:;�DEPT12e�7(CH3�:;�

10( CH2�:;�6(CH�:;�2D 1H-1H 

COSY12e��3.83 ppm�H-1��2.94 ppm

�H-2h�dAU�3.83 ppm�H-1��2.15 

ppm�H-2j�dAU�2.94 ppm �H-2h�

�2.15 ppm�H-2j�dAU�2D 
13
C-

1
H 

COSY12e��3.83 ppm�H-1�n�79.58 

ppm�C-1�6�2.32 ppm�H-21�n�48.16 

ppm�C-21�6� 

}46F2Gµ�=&HI[15-17]J

[ 
 K L � Þ M � 1 h

-hydroxy-lupan-20(29)-en-3-one� 

 

T U � 14 lup-1(2),20(29)-dien-3-one 

(C30H46O) 

    
1
H NMR12e��7.08 ppm�1H
d


J=6 Hz
H-2��5.76 ppm�1H
d
J=6 Hz


H-1��4.63 ppm�2H
d
J=24 Hz
H-29��

2.37 ppm�1H
m
H-19��
13
C NMR12

e��205.54 ppm�nd =O 7� C-3 *

5´9:;�159.85�125.13 ppmB�e�

�VklC-2�C-1 *5´9:;�150.74�

109.47 ppmB�e��VoklC-20�C-29 

*5´9:;�DEPT12e���7(CH3
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