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(���)  Trigonostemon redioides (Kurz) Craib (White) ����ก�!�
���)��)+��!���+���*-ก�E�
ก����ก�!�F
  ����	����
���ก��GH  �E�ก���	����������+�� �+�����5��ก6! �!��	.���+ก����$
����	.���+��3ก�����ก3H  !�+��2 IR, MS, 1D, 2D NMR Q�ก���	#��$��R���
��*��ก���3��ก)�
��+��
�6!  5 
�	!    �4) rediocide A   (1),  rediocideB (2),  rediocide C (3), (+)-syringaresinol (4) 
��� coumarin tomentin (5) �!� (+)-syringaresinol (4) 
���ก`���3a�Q�bก
�#/!��)
������5 173-174 
)+���(��(��� ��� coumarin tomentin (5) 5-hydroxyl-6,7-dimethoxycoumarin 
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�E�!�� 
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Abstract 
 The purposes of this research were to structure elucidation of compounds isolated from the 
roots of Trigonostemon redioides (Kurz) Craib (White). The methanol extracted of T. redioides 

(Kurz) Craib (White) was separated by chromatography technique. The isolated compounds were 
identified by physical and spectroscopic methods: IR, MS, 1D and 2D NMR techniques. The results 
showed five substances could be separated by column chromatography and UV spectroscopy. Five 
substances were rediocide A (1),  rediocide B (2),  rediocide C (3), (+)-syringaresinol  (4) and 

coumarin tomentin (5). (+)-Syringaresinol  (4)  was  in  a crystal form  with a melting point  of  173  
to  174  °C and  coumarin tomentin (5) (5-hydroxyl-6, 7-dimethoxy coumarin) with a melting point 
of 185 to 186 °C. 
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K�����:U 1 3�	
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���ก��GH 
 

����ก;� �;Y9��
��RU���:U 
��	L�K� 

(L	��	ก�;L) 
�;กVQ��������ก;� 

LTW 1 85% Hexane : CH2Cl2 0.0053 ������/R� 
LTW 2 80% Hexane : CH2Cl2 0.0024 �����4)+�� 
 
LTW 3 80% Hexane : CH2Cl2 0.0136 �����4)+�� 
 
LTW 4* 100% MeOH 0.0068 Q�bก����� 
LTW 5* 100% MeOH 0.0040 Q�bก����� 
LTW 6* 100% MeOH 0.0141 Q�bก����� 
LTW 7* 100% MeOH 0.0088 Q�bก����� 
LTW 8* 100% MeOH 0.0079 Q�bก����� 

       �
�����/   LTW ��� �R���ก�!6!��)��
����#�ก��ก��!���+��� 
 

�E��R���)+����ก�! LTW 1-LTW 8 
��!��4)ก�!�Q- �
�5��
�,�E�ก����!��4)ก���
���#�)������5�R���F# 3��ก��R� LTW 4 , 
LTW 5, LTW6, LTW7 ���  LTW 8 �3a����
��5�R���F# #b+�E�LTW 4-LTW 863�E����F� 
��	�/�.	{�R)! ���	.� Chromatography on silica 
gel(G 230-400 mesh)�E�F� 6! Fraction �)+ 
Rediocide กR)���5#��E�63�E�F� ��	�/�.	{�R)
! ���	.� Prep HPLC-ODS ! ��� )��� 82 �)+
���������
���)�F��2E�  ���#��!��5 260 nm 
$���������(b5+3��ก)�! ����� Daphnane 
diterpenoid ��� Rediocide C #E���� 0.780 

	��	ก��
 ������ Rediocide A #E����6.875 

	��	ก��
(b5+��+ก��+���	#�� (Tempeam, A, 
2002; 2005) ��5
�ก���Q��$�R+���	#��กR)��� �
��2 �!������2+ 5 
�	! 
�Q�ก���	#��!�+��2 

2. T�ก���	
�����
�<K����������
�L
�ก8� ��ก����ก;���ก������� (���) 

    ����ก�!#�ก��ก��!���+�!+ *-ก
�E�
��ก�!��ก�����	�/�.	{! ���)��
�����

���ก��GH ����E�F� ��	�/�.	{�!��	.�  prep  
HPLC � ODS $������2+�
! 5 ��� �4) 
reidioide  B (1) ��� reidioide  C (2)  ������

�	!��ก��5$� �4)  reidioide  A (3) ���$���
���	�/�.	{ 2 ��� �4) (+)-syringaresinol  ���
��	�/�.	{ (4) ��� Coumarin tomentin  ���
��	�/�.	{ (5) #�ก� )
-�Q���+��3ก����ก3H
�)+�����	�/�.	{��2+ 2 
�	! ��5��ก6!  ��!+Q�
!�+��2 
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 Rediocide A,  Rediocide B ���  
Rediocide C  ��
��*��ก����E���,#�ก 
LTW 4 � LTW 8 6! �!�F
 ����	����
���ก
��GH��3ก�����ก3H ���45)+s�� (UV) ���
$	�-#�����+�� �+�)+�����56! �!�)����� )
-�
��+��3ก�����ก3H��5�bก`� (b5+6! �กR MS 
(HRFABMS),  1D ��� 2D NMR ����	� �4) 
COSY, NOESY, HMBC ��� HMQC 
�
3��ก)��3a�� )
-��R�+w !�+��2 �	.� HRFABMS 
�E�F� �����-�����+�� �+�)��� Rediocide 
B �R�
����+�� �+�3a� C46H53O13 ([M-H]- m/z  

���R)3��#/��5 813.3484 
���
��ก/� �!� 

UV spectrum ��!+�R�ก��!-!ก�4���+ λ max 
��5 262 nm ��
 Dienoate moiety �	.�)	�G�
��!��3ก�����ก3H ��!+�R�ก��!-!ก�4���+

�)+ Hydroxyl (νmax 3562 cm-1),��� 2 Ester 

carbonyl group (νmax 1717 ��� 1683cm-1) 

�)+�
��ก/���� Rediocide B ก�����#
�	��������!�F
  13C NMR spectrum, �R�
ก�� 
DEPT experiment ��!+��,,���)+ 2 ester 

carbonyl (δC164.8 ��� 165.2), 2 phenyl 

groups,4 olefinic methines (δC124.9, 136.6, 

129.6, 135.3) , ortho-ester carbon(δC 107.6), 

5 oxygenated quaternary carbons (δC 80.9, 
76.9, 76.0, 71.9, ��� 62.0),  oxygenated 

methylene (δC63.2) , 6 oxygyenated tertiary 

carbon (δC 84.6, 81.0, 80.3, 78.1, 70.6, and 

64.0),  6 aliphatic methylenes (δC 42.9, 35.4, 
33.3, 32.4, 31.2, 29.9), ��� 3 methyl groups 

(δC 28.1, 19.3, 13.4) The proton-bearing 
carbons F�13C NMR spectrum ��5�E�ก��
�!�)+! ���	.� HMQC  

 
 

 
 
        
 
 
 
 
        Rediocide B                          Rediocide C 
 

9�N�:U1   ���+�� �+��� rediocide B ��� C 
                                ��5
�: Tempeam et al., 2005 
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           9�N�:U 2   ���+�� �+��� rediocide A    9�N�:U 3 NOESY ��� rediocide B  
          ��5
�: Jayasuriya et. al., 2000                                          ��5
�:  Tempeam et. al., 2005 
     

� )
-�#�กก���	�������! ������	� 1H 
��� 13C ��� HMBC NMR #�ก Rediocide B 
��5
�ก�����/6� F�����+��5 3 ��� 4 ก��
�!�)��!��	.� HMQC ��� COSY spectra 
�E�F� �������+�� �+��� Rediocide B 
#�ก��2����#$���� 4 �����5��ก6! #�ก 
Rediocide A, Rediocide B 
����+�� �+ (PS) 
��5��
4)�ก�� 4 ��� �4) [(PS1) C10-C1-C2-
C19-C3, (PS2) C11-C18, (PS3) C7-C8-C14, 

��� (PS5) C3′′-C7′′] ��� ���+�� �+ 2 �����5

�R�+ก����5��4) [(PS4) C2′- C16 and (PS6) 

C2′′′-C7′′′] Benzoyl protons ��5��!+))ก
�

��5�E����R+ C2′′′-C7′′′ #�3��ก���,,��F� 
1H NMR spectrum ��5 δH7.36 (2 H, m), δH 

7.60 (1 H, m) ��� δH 7.97 (2 H, dd, J=8.50, 
1.4Hz) �����,,��F� 13C NMR spectrum ��5 

δc 128.7, 129.1, 129.5 ��� 133.4 �!�F
 
� )
-�#�ก HMBC 
R��F�ก���
45)
��+
���+�� �+Stereochemistry �)+  Rediocide B 
6! #�กก�����#��!! ���	.� J couplings, 
NOESY spectroscopy , 1H NMR, COSY ��� 
HMBC Spectra #�3��ก�F� ��"����

Q	!3ก�	�)+ 12-carbon polyketide, 2E, 4Z-
dodecadienoate �!�$	�-#�����
��
$��.�! ��
�	.�ก����+ NOESY spectrum �)+��� 
Rediocide B�!�$	#����#�ก NOSEY 
spectrum (��$��5 2), H-5 ��!+���
��
$��.�
����R�+ H-3 ��� H-10, H-3 to H-2, ��� H-10 

to H-1α (1.72 ppm) ! �����/��2#b+3����3��)�

���R���263��+F��E����R+ α-face, �3a�ก����/3
���+�� �+�)+ Daphnane stereochemistry 
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 �)ก#�ก��2 β-face protons ��+��!+
���
��
$��.�����R�+ 1, 3-diaxial ก�� H-8 
��� H-11, H-8 (b5+#���!+���
��
$��.��ก�5��
��+63 H-7 ��� H-14 ! �����/��2�E����R+ก��
#�!��+ H-14 #b+)�-RF��E����R+�� ��-����-�� 
�ก��)+ H-11 #���!+���
 ��
$��.���5
��"+��+�R)63��+ H3-18 ��� H-12 (b5+)�-R�*�
�� ��-����-�� �+���� 6 ����5�
�)+ Daphnane 
#�*-ก�b!)�-RF��+� )
��5��
4)�ก���!�ก�/R
�)
���)��-Ortho �
45)
�R)ก�� 1,3,5-triaxially ��5 C-

9, C-12 ��� C-14 (b5+#��� �63��5 α face �)+

�
��ก/����
��
$��.���5��"+�ก�R+�)+ NOESY 

#�ก H-5′ 63 H-7′ �
R��!���ก�����
 ��
$��.�

�)+ H-6 ′63 H-3 ′, H-9 α′ (δ H 0.9), ��� H-

11 α′ (δ H 1.47) ��� H-10′ ก�� H-8 β′ (δ H 

2.1) #�!��2+ stereochemistry ��5 C-5 ′, C-6 ′, C-7 

′� � �  C-1 0 ′ !� + � � ! + F � � � � 
 �� 
 $� � .� 

NOESY �R) H-9 α′ (δ H 0.9), H-11 α′ (δ H 
1.47) ��� H-16 α (δ H 1.12) ��!+F� ��"��R�
�+���� Macrocyclic $�	กก���
���5! ����
�)+���� Cyclohexyl �)+ Diterpene  

 

K�����:U 3  13C ��� 1H NMR spectral data �)+�����	�/�.	{ (4) F� CDCl3 ��� (+)-Syringaresinol 

 
a Recorded at 100 MHz for 13C and 400 MHz  for 1H in CDCl3 
b Recorded at 60 MHz  for 1H in CDCl3 
 

Position Compound 4 

δC
 a 

(+)-syringaresinol 

δC
 b 

Compound 4 

δH, mult, J (HZ) a 

(+)-syringaresinol 

δH , mult, J (HZ) b 

C-1, 1′  132.2 (C) 132.2   

C-2, 2′,      

6, 6′ 

104.8 (CH) 104.8 6.59, s 6.58, s 

C-3, 3′,     

5, 5′ 

149.3 (C) 149.3   

C-4, 4′            137.3 (C) 137.3   

C-7, 7′                   86.6 (CH) 86.6 4.74, d, 4.3 4.73, d, 4 

C-8,8′  55.0 (CH) 55.0 3.10, m 3.07, m 

C-9,9′  72.4 (CH2) 72.4 H-α, 3.91, dd, 9.1, 4.0 

H-β, 4.29, dd, 9.1, 6.9 

H-α, 3.80 - 3.99, m 

H-β, 4.16 � 4.42, m 
-OMe   56.6 (CH3) 56.6 3.90, s 3.89, s 
-OH   5.56, s  
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�����	�8�I	[ (4) 6! #�กก���กQ�bก��� 
(+)-Syringaresinol �!�F
 ����E������ MeOH, 
#/!��)
������5)/���-
	 173-174 )+���(��(��� 
���+�� �+�)+��� (+)-syringaresinol *-ก
).	���! ���	.���+ Spectroscopic F
 �	.� EIMS 
�$45)���-���
��ก/��)+ (+)-syringaresinol 
�
�-���4) C22H26O8 (b5+��!+F� ��"��
��ก/�
6)))���5 m/z 418, ��5 10 )+�� �!�����#�ก
ก���E� Unsatura tion  
 � )
-�#�ก13C NMR ��� DEPT 
��3ก���
 (DEPT-90 ��� DEPT-135) �)+
�����	�/�.	{ (4) (+)-syringaresinol ��5 100 
MHz  ��!+F� ��"���,,�� 8 ��,,�� ( !�+
��$��5 4) ��!+ 1 ��,,���)+ 2 methoxy 

carbons δ 56.6 (CH3O),1 ��,,���)+ 2  

Methylene carbons δ 72.4 (CH2-9, 9′), 3 

��,,�� �)+ 6 Methine carbons  δ 104.8 

(CH-2, 2′, 6, 6′), δ 86.6 (CH-7, 7′), ��� δ 

55.0 (CH-8, 8′), ��� 3 ��,,���)+  8 

Quaternary carbons δ 132.2 (C-1, 1′), δ 

149.3 (C-3, 3′, 5, 5′), ��� δ 137.3  (C-4, 4′) 
(��!+!�+����+��5 3) 
 
 
 

 
 � )
-�#�ก1H NMR  �)+������
��	�/�.	{ (4) (+)-syringaresinol ��5 400 MHz 

��!+  3 ��,,����5 δ 6.95 (s, 2H, CH-2, 2′, 

6, 6′), δ 3.90 (s, 12H, O-CH3) ��� δ 5.56 (s, 

2H, OH), ��b5+ Doublet ��5 δ 4.74 (d, 2H, J = 

4.3 Hz, CH-7, 7′), ��� 2 
/!�)+ Doublet 

�)+ doublet ��5 δ 3.91 (dd, 2H, J = 9.1, 4.0 

Hz, H-α-9, 9′) ��� δ 3.91 (dd, 2, J = 9.1, 

6.9 Hz, H-β-9, 9′),��!+ก��3��ก��)+ 2 

�3��)���56
R�

��� ��5 C-9 ��� C-9′ 
(��!+!� +����+��5  3 )  ���
��
$��.��)+
� 3 � � ) � � � �R � ��2 *- ก �E � 6 3 F 
 F � � ) 
- �
��3ก���
 COSY 
 # � ก � ) 
- � $42 � y � � � ) + � � � (+)-
Syringaresinol �!�ก���3���������� )
-�#�ก 
1H ��� 13C NMR (+)-syringaresinol ��!+!�+
� � � � + ��5  3 � � � + � � � + � ) + � � � (+)-
syringaresinol *- ก � � �/ �R � � 3a � (+)-
Syringaresinol�!�
�+���	#�� (Tempeam et al., 
2005) ���+��6� �� ��R� #/!��)
�����)+
��� (+)-Syringaresinol ��56! 
�ก�����+��6� 
กR)��� ���2�4) 173-174 )+���(��(��� 

 

 
 
 
K�����:U 4    13C ���  1H NMR spectral data �)+�����	�/�.	{ (5) F� CDCl3 ��� Coumarin tomentin

9�N�:U 4 ���+�� �+��������	�/�.	{ (4)  (+)-Syringaresinol 
��5
�: (Chen, 2011) 
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�����	�/�.	{  (5) ��5��ก6! 
���ก`��

�� ����R+��"
��4)3�	(b
, 
�#/!��)
������5 
185-186 )+���(��(��� ���+�� �+ ���
��	�/�.	{ (5) Coumarin tomentin *-ก).	���
! ���	.���+ Spectroscopic F
 �	.� EIMS �$45)��
�-���
��ก/��)+Coumarin tomentin 
��-��
�
��ก/�!�+��2 C11H10O5 (b5+#���!+�
��ก/�
6)))���5 m/z 222 ��5 7 )+���(��(��� #�กก��
�E� Unsaturations 
 � )
-�#�ก 13C NMR ��� DEPT 
��3ก���
 (DEPT-90 ��� DEPT-135 
��!+Q�!�+����+��5 4) �����	�/�.	{ (5)  
Coumarin tomentin ��5 100 MHz ��!+F�  ��"�
��,,�� 11 ��,,�� ��"� 2 Methoxy carbons  

δ 56.2 (CH3O-6) ��� δ 61.3 (CH3O-7), 3 

Methine carbons  δ 138.6 (CH-4), δ 111.7 

(CH-3), ��� δ 92.3 (CH-8), ��� 6 

Quaternary carbons δ 161.5 (C-2), δ 155.6 

(C-7), δ 145.7 (C-5), δ 131.6 (C-6), δ 151.7 

(C-8a) ��� δ 102.6  
    � )
-�#�ก 1H NMR �����	�/�.	{ (5) 
Coumarin tomentin ��5 400 MHz ��!+F� ��"� 

2 ��,,�� ��5 δ 7.98 (J = 7.7) ��� δ 6.25 (J 
= 7.7) ��!+F� ��"�$��.��-R����R�+ C-3 ��� 
C-4�)ก#�ก��2��+
� 4 Singlets �)+ Methoxy 2 

ก�/R
 �b2���5�E����R+δ 3.92 ��� δ 3.90 ��� 
�3��)���5�3a��+�������(	� �b2���5�E����R+ 

δ 6.46 (CH-8) ��� Hydroxyl group �b2���5 δ 
6.38 (5-OH) (��!+!�+����+��5 4) �E�� )
-�

Position δC δH, mult, J (HZ) HMBC 

2 161.5 (C)  C-2 ↔ H-4 
3 111.7 (CH) 6.25, d, 7.7  
4 138.6 (CH) 7.98, d, 7.7 C-4 ↔H-8 
4a 102.6 (C)  C-4a ↔ H-3, 4, 8 
5 145.7 (C)  C-5 ↔ H-4, 8, OH 
6 131.6 (C)  C-6 ↔ H-8, 6-OCH3 
7 155.6 (C)  C-7 ↔ H-8, 7-OCH3 
8 92.3 (CH) 6.46, s C-8 ↔ H-4, 7-OCH3 
8a 151.7 (C)  C-8a ↔ H-4, 8 
6-OCH3 56.2 (CH3) 3.90, s  
7-OCH3 61.3 (CH3) 3.92, s  
5-OH  6.38, s  
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���R���2
������
 ��
$��.��!��	.� HMBC 
���
��
$��.��)+�3��)����R���2*-ก�E�
�
�	��������!� COSY Spectral data ก��
�
45 )
�R)�)+ $��.�����R �+  C-H #�ก�	 .� 
HMQC NMR spectral data �!��	.� HMQC 
NMR spectral data �)+��� Coumarin 
tomentin ��2$�ก���
45)
�R)ก���)+ C-H 2-3 
$��.� ��!+!�+��$��5 5 

 ��� )
-�$42�y���)+��� Coumarin 
tomentin ���#�กก���3���������� )
-�#�ก 
1H ��� 13C NMR ก����� Scopoletin (Aldrich 
24658-1) �E�F� �����R����+�� �+����4) 
Coumarin tomentin ��4) 5-hydroxyl-6,7-
dimethoxycoumarin �!�
�+���	#�� (Tempeam 
et al., 2005) ���+��6� �� ��R� #/!��)
����
�)+��� (+)-Syringaresinol ��56! 
�ก�����+��
6� กR)��� ���2�4) 185-186 )+���(��(��� 

 

 
 
                                             9�N�:U 5 ���+�� �+��� Coumarin tomentin 
                                                   ��5
�: (Chen, 2011) 
 

��8�T�ก���	�;� 
 #�กQ�ก���	#�� ��45)+ก���ก�!��ก
��!���+��� [Trigonostemon redioides 
(Kerz) Craib (white)] #�ก#�+���!�$
��/��
�2E����ก 1.00 ก	��ก��
�ก�!! ���	.� Maceration
�!�F
 ���������|ก�(�   6!��)��
����
����
���)� ��
�E�!�� $��R�����ก�!
��!���+F�����E������6!��)��
����F� 
� )����)+����ก�!�-+��5�/!�4)� )��� 0.300 
�)+�+
��4) ����ก�!��!���+F�����E�
������
���)� �4) � )��� 0.208 ������
�ก�!��!���+F�����E�������|ก�(���R�ก��
� )��� 0.188 ��
�E�!�� 

 �
45)�E�����ก�!��!���+F�����E�
������
���)�
��E�ก����ก! ������	�
�)��
�����
���ก��GH $���� 5 
�	!#�ก��2�
�E������5$���2+ 5 
�	!63�E�ก���	��������!�
F
 ����	���+�	�����)�����
���ก��GH 
��3ก�����ก3H ���45)+s�� (UV) ���$	�-#��
� � � + � � � + � ) + � � � F� 
R � ! � ) � �� � � ) 
- �
� � + � � 3 ก   � � � � � ก 3H  (b5 + 6 ! � กR  IR,MS 
(HRFABMS), 1D ��� 2D NMR ����	� �4) 
COSY , NOESY , HMBC ��� HMQC �E�F� 
���������2+ 5 
�	! �4) Rediocide A, 
Rediocide B, Rediocide C, �����	�/�.	{ (4) 
�4) (+)-Syringaresinol �����5$�
���ก`���3a�
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Q�bก 
�#/!��)
������5 173-174 )+��
�(��(���, �����	�/�.	{ (5)  �4) Coumarin 
tomentin ��4) 5-hydroxyl-6,7-dimethoxycou- 
Marin 
�#/!��)
 ������5  185-186 )+��
�(��(���  
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