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م 	 ا�ر��ن ا�ر�م� 

 

 ا���د � رب ا������ن و ا���ة ��� ر
و�� ا�ر�م

  

�،دأھ��� � و  ي )�رة '&دي إ�� �ن ��� �ورا  � ظ���، و  ر��  � أ�زا��، و !دوة  

أ
�ل 	 أن . ���/ ا����ن، وا�داي ا�.����ن،  �-,ل 	 )م '&ودھ�� و��ت إ�� �� أ��  �� ا(ن

  .���3&�� �����2 وا��� �2، و أن �ط�ل  � أ���رھ��  � ا�0�ر

  

.إ�� إ0و3� ا�5زاء  

  

 إ�� أ0وا3� ا�.����ت

  

� إ�� ل أ راد ��3�6

  

  

ر�م، 0�ر ا�د�ن، ا��7 ��، ���د��3ر، ��د ا�ر�م، 
��ر: إ�� ل ا�ز��ء 2��0 ،.  

 

  

�  . إ�� ل أ راد د �3



 


 إ���ز ھ�ه � 
�� و ا����ا���� � أو� وأ���ا ا��ي و���� � ! 
 ك ر"
!��أ، أ!��ك ر"

�� ر"
 !��ك أر��' وإذا "��ا��  

  ����ز ھ�ا ا���� و ا��ي �6 إ()�  إ�5ا�3أ�+34 "���12 و ا� ��0  �/. �ذ -�,+ش أ!�� ()

.ه��;: 89 إ���ز أ��! �  �7أي 4 ���0  

�,+ش زھ�:،  �/. �دة-�� أ�+34 "���12 -'��- 
� -� �9 ?�9 3 89 ا��ي � 0� 7
 ا��+ن ا� () ،


 ا��A ,�  7�9+دات� 
  .0+9�� ھ�ا إ��"���: و 9��+0: 9�� "�ا0 

   �0Bا��12 ا���
 A9 ,� �+رو�D  اC. �ذة إ�� 
��, "ICMR �E��F�+��1ن ��ز"�0+-+ ()� ا. 

6� 

 و و ��7�G�H ا���:  �7��A, ()��� " +�7�4� و ا� � ��� ��+) '��- 
  .ا���� ھ�ا إ���ما� 

3، و اCر?�م  أنا��ي � 81�0 �)1)��ت  إ�� 9 ��ن�"�1 (,�رات ا��12 و ا-�� أ��م ! 
 أن�+�


 �G�J)3 إ�� ا�H�� 3?����9  (,� ا����� ال ,� ا�����(�- +ر 
ا���E(�ات و  أ�+اع-�  89 �

  .���ز ھ�ا ا����إ: 89 ;اC��1ر و ا���)+�9ت ! � آ�� �� و ا� M�7Eت

M- �15أ ��- Cي (,� ا��)�6 . �ذ89 ا��A("  وCاCف �+ر ا��80 و ا+) ذ . �ذ� .  
��9و"

� ?,+�67 ا���2ر-: �
 ���: ا����?2:-��ل () .  

�0 �4�:، أ8�9 (,��
، �4ن ھ�,�رت، !��� ��4�9
: 89 ا��-���ة M- �15أ�!�".  

�E��� 

 آن ا�15 -� 89 -�ن .��ي ��+�+F0 � ��- : ،60�9 ،:���أ���P ،Dر ا��80، ا��7م، �

  .�0�9، و��ء، .�رة و ا���Eة (�راء

 �15 �1��,A9 ���,A9 اد��أL.O.S.T  اع�P ص ھ�2م+HA��" و.  

  I.C.M.R��اد A9,� أ��1  �15 ��ص



 ا�����رات

 

AcOEt : acétate d’éthyle 

MeOH : méthanol 

ACN : acetonitrile 

CDCl3 : chloroforme deutérié 

CD3OD : méthanol deutéré 

CCM : chromatographie sur couche mince 

CC : chromatographie sur colonne ouverte de silice 

EPC : Extracteur de Partage Centrifuge 

VLC : chromatographie liquide sous vide 

HPLC : high performance liquid chromatography  

SiO2 : gel de silice normale 

C18 : Silice greffée 

ax : axial 

éq : équatorial 

quint : quintuplet 

sept : septuplet 

q : quadruplet 

qd : quadruplet de doublet 

d : doublet 

dd : doublet de doublet 

ddd : doublet de doublet de doublet 

dt : doublet de triplet 

t : triplet 

td : triplet de doublet 

tdd : triplet de doublet de doublet 

ddl : doublet de doublet large 

dl : doublet large 

s : singulet 

sl : singulet large 

m : multiplet 

l : large 

RMN 1H : résonance magnétique nucléaire du proton 

RMN 13C : résonance magnétique nucléaire du carbone 13 

COSY H-H : correlated spectroscopy 

HSQC : heteronuclear single quantum connectivity 

HMBC : heteronuclear multiple bonding connectivity 

NOESY : Rotating frame overhauser effect spectroscopy 

NOE : nuclear Overhauser effect 

RMN : résonance magnétique nucléaire 

δ : déplacement chimique exprimé en ppm 

J (Hz) : constante de couplage exprimée en Hz 

SM : spectrométrie de masse 

EI : impacte électronique 

ESI : spectrométrie de masse par electrospray 

FAB : Fast Atom bombardement  

uma : unité de masse atomique 

m/z : masse/charge d’un ion 

UV : ultra-violet 

Réf. : référence 
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 ا�
	��  ا����ان

��	
  1 ا��

�  3  ا���ا

    ا��را�� ا��������ا���: ولا�	
 ا�

      Euphorbiaceae  �����:  01ا���ء 

��	�  04  

�ز�� ا����ا��  1-�  Euphorbiaceae    04ا�

"� �! ا� �� -2���  Euphorbiaceae    04 ا����

-3 #"$��  Euphorbiaceae    05 ا�%��� ا�

 ��Euphorbia  05$& ا 4-


�"	ي Euphorbia ,+�*�ت ا��$&  ا(�%��)ت 5-�  06  �� ا�/. ا�

-6 &$��� �"���  Euphorbia  07 ا��%��"� ا�+"

 Euphorbia  08    ا��3,�ي ���$& �2ا1,�ا*0  -7

 Euphorbia clementei 56  �ـ �	را(� ا�$+�*"�ا 8-

   Apiaceae ����� :  02ا���ء 

��	�  58  

�ز�� ا����ا�� ��%����  -1�  Apiaceae  58ا�

"� �! ا� ��  -2���  Apiaceae  58  ا����

  Apiaceae  59 ا���$"# ا�%���� �%���� -3

  Eryngium  59ا��$&   -4


�"	ي Eryngium ,+�*�ت ا��$&  ا(�%��)ت -5�  60   �� ا�/. ا�

6-  �"���  �Eryngium  60$& ��ا��%��"� ا�+"

  �Eryngium  63$& ��ا��3,�ي  �2ا1,�ا*0  -7

   E. tricuspidatum ا�$+�*"� �ـا�	را(�  -8

   Asteraceae    ����� :03ا���ء 

��	�  74  

�ز�� ا����ا��  -1�  Asteraceae 76 %������ا�

"�  ا� ���! -2���  Asteraceae  76 ��%����ا����

  Asteraceae  7 ��%���� ا���$"# ا�%���� -3

  Cladanthus  78 ا��$& -4

�� ، Chamaemelumو  Cladanthus  Anthemis ا1$�س,+�*�ت  ا(�%��)ت -5

�"	ي� ا�/. ا�

78  

6-  �"���8$�سا��%��"� ا�+"� Cladanthus،  Anthemis  وChamaemelum،  78  

  Cladanthus 79  ا��3,�ي ���$& �2ا1,�ا*0  -7

  Chamaemelum  80  ���$& �2 ا��3,�ي,�ا*0 ا1 -8

 Cladanthus mixtus  84 �ـ ا�$+�� ا�	را(� ا�$+�*"� -9

�  85  ا���ا
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 �������ا��را�� : ا�	
 ا����  ا���

   Euphorbia clementei  �ـ ا�9"�"��"��	را(� ا:  01ا���ء 

 98  ا���دة ا�$+�*"� -1

2- �� 98   ط��
� ا(� =ص ا�$+

3-  �"
$�  100   ط��
� ا���� وا�

3-1 -  !� �?� ���Latex  100 

3-2 -  !� � CHCL3  102ا��9�رو��رم ��� �?

   Eryngium tricuspidatum �ـ ا�9"�"��"�ا�	را(� ا:  02ا���ء 

  105   ا���دة ا�$+�*"� -1

2- �� 105  ط��
� ا(� =ص ا�$+

3- �"
$�  106  ط��
� ا���� وا�

4- ��"�� ��A�ر ا��  107  درا(� ا�9?

   Cladanthus mixtus �ـ ا�9"�"��"� ا�	را(�: 03ا���ء 

  113 :ا���دة ا�$+�*"� -1

2- ��  113  ط��
� ا(� =ص ا�$+

3-   �"
$�  115  ط��
� ا���� وا�

4-  ��"�� ��A�ر ا��
"� * B ا�9?$*  118  

�   ا���ا

 ���
���:ا�	
 ا�	�     ا�%��$ ا�����ي ����"��ت ا�

    Euphorbia clementeiا���D+�ت ا������� �C ا�$+�� : 01ا���ء 

1-   .D���� ي�  P1 123ا��%""C ا�+$"

2-  .D���� ي�  P2  132ا��%""C ا�+$"

3-  .D���� ي� P3 139ا��%""C ا�+$"

4-  .D���� ي� P4 144ا��%""C ا�+$"

5-  .D���� ي�  P5  148ا��%""C ا�+$"

6-  .D���� ي�  P6  154ا��%""C ا�+$"

7-  .D���� ي�  P7  160ا��%""C ا�+$"

    Eryngium tricuspidatumا���D+�ت ا������� �C ا�$+�� :  02ا���ء 

1-  .D���� ي�  P1 173ا��%""C ا�+$"

2-   .D���� ي�  P2  178ا��%""C ا�+$"

3-  .D���� ي�  P3 182ا��%""C ا�+$"

4-  .D���� ي�  P4 187ا��%""C ا�+$"

5-  .D���� ي�  P5  194ا��%""C ا�+$"

6-  .D���� ي�  P6  200ا��%""C ا�+$"

7-  .D���� ي�  P7  204ا��%""C ا�+$"

8-  .D���� ي�  P8  209ا��%""C ا�+$"
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    Cladanthus mixtusا���D+�ت ا������� �C ا�$+�� :  03ا���ء 

1-  .D���� ي� P1 215ا��%""C ا�+$"

2-  .D���� ي�  P2  221ا��%""C ا�+$"

3-  .D���� ي�  P3 227ا��%""C ا�+$"

4-  .D���� ي�  P4 229ا��%""C ا�+$"

5-  .D���� ي�  P5  232ا��%""C ا�+$"

6-  .D���� ي�  P6  234ا��%""C ا�+$"

7-  .D���� ي�  P7  237ا��%""C ا�+$"

8-   .D���� ي�  P8 242ا��%""C ا�+$"

9-  .D���� ي� P9 245ا��%""C ا�+$"

10-  .D���� ي�  P10  248ا��%""C ا�+$"

11-  .D���� ي� P11 251ا��%""C ا�+$"

12-  .D���� ي� P12 253ا��%""C ا�+$"

13-  .D���� ي�  P13  256ا��%""C ا�+$"

14-  .D���� ي�  P14  259ا��%""C ا�+$"

15-  .D���� ي�  P15  264ا��%""C ا�+$"

16-   .D���� ي� P16 267ا��%""C ا�+$"

17-  .D���� ي� P17 270ا��%""C ا�+$"

18-  .D���� ي�  P18  275ا��%""C ا�+$"

19-  .D���� ي� P19  280ا��%""C ا�+$"

20-   .D���� ي� P20 286ا��%""C ا�+$"

21-  .D���� ي� P21 291ا��%""C ا�+$"

22-  .D���� ي� P22  296ا��%""C ا�+$"

23-  .D���� ي� P23  300ا��%""C ا�+$"

24-  .D���� ي� P24 307ا��%""C ا�+$"

25- .D���� ي� P25 309ا��%""C ا�+$"

26- .D���� ي� P26 314ا��%""C ا�+$"

27- .D���� ي� P27 317ا��%""C ا�+$"

 320  ا� �*��

 




	س ا����ل� 

 

 ا�
	��  ا����ان

�   ا����

  ولا�	
 ا�

  �����Euphorbiaceae :  1ا���ء 

��رط� ا����ر ا��اع ا������  -1-ا���� Euphorbiaceae  04 

 Euphorbia  05 �&%�ت ا�#�"�!	ا� � ا���رة  -2- ا����

 08  ا��	' &�ت "�� � -3-���

 Euphorbia  09 ا�/ /��"	' &�ت ا���.و�� , ا�+&*ھ �)�  -4–��� 

 ent-Abietanes    09   1ھ �)� :  -5-��� 

 ent-Abietanes 2  10ھ ��  :  -6–��� 

 ent-Abietanes 3  11ھ �)�  :  -7-��� 

 ent-Abietanes    11  4ھ �)� :  -8-��� 

 ent-Atisanes    12ھ �)�  :  -9-��� 

 ent-Trachylobanes  12ھ �)�  :  -10-��� 

 ent-Kauranes  13ھ ��  :  -11-��� 

 ent-Pimaranes  13و  ent-Isopimaranes 0ھ �� :  -21 -���

 ��Euphorbia 14+&*  ا�	ى1&�� � ��	' &�ت   ھ �)�  :  -���13 

 Casbanes  14 ھ �� :  -14-��� 

 Jatrophanes  15    1 ھ �� :  -15-��� 

 Jatrophanes  16     2ھ �� :  -16-��� 

 Jatrophanes  16    3 ھ �� :  -17-��� 

 Jatrophanes  17    4 ھ �� :  -18-��� 

 Jatrophanes  19    5 ھ �� :  -19-��� 

 Jatrophanes  19    6 ھ �� :  -20-��� 

 Jatrophanes  20    7 ھ �� :  -21-��� 

 Jatrophanes  21    8 ھ �� :  -22-��� 

 Jatrophanes  22    9 ھ �� :  -23-��� 

 Jatrophanes  22    10 ھ �� :  -24-��� 

 Jatrophanes  23    11 ھ �� :  -25-��� 

 Jatrophanes  23    12 ھ �� :  -26-��� 

 Jatrophanes  23    13 ھ �� :  -27-��� 

 Jatrophanes  24    14 ھ �� :  -28-��� 

 Jatrophanes  25    15 ھ �� :  -29-��� 
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 Jatrophanes  25    16 ھ �� :  -30-��� 

 Lathyranes  25    1 ھ �� :  -31-��� 

 Lathyranes  27    2 ھ �� :  -32-��� 

 Lathyranes  27    3 ھ �� :  -33-��� 

 Lathyranes  28    4 ھ �� :  -34-��� 

 Lathyranes  29    5 ھ �� :  -35-��� 

 Myrsinanes  29  1 ھ �� :  -36-��� 

 Myrsinanes  30  2 ھ �� :  -37-��� 

 Myrsinanes  30  3 ھ �� :  -38-��� 

 Myrsinanes  31  4 ھ �� :  -39-��� 

 Myrsinane  31  5 ھ �� :  -40-��� 

 Myrsinanes  32  6 ھ �� :  -41-��� 

 Cyclomyrsinanes  33    1ھ �� :  -42-��� 

 Cyclomyrsinanes  33    2ھ �� :  -43-��� 

 Premyrsinanes  34     1ھ �� :  -44-��� 

 Premyrsinanes  35     2ھ �� :  -45-��� 

 Premyrsinanes  35    3ھ �� :  -46-��� 

 Dephnanes   35 ھ �� :  -47-��� 

 Tiglianes  36    1 ھ �� :  -48-��� 

 Tiglianes  36    2 ھ �� :  -49-��� 

 Tigliane  38    3 ھ �� :  -50-��� 

 Ingenanes  38    1 ھ �� :  -51-��� 

 Ingenanes  39    2 ھ �� :  -52-��� 

 Ingenanes  40    3 ھ �� :  -53-��� 

 Ingenanes  41    4 ھ �� :  -54-��� 

 Segentanes  41     1ھ �� :  -55-��� 

 Presegetane  42  و-Segetanes    2ھ �� :  -56-��� 

 Paralianes  43  1ھ �� :  -57-��� 

 Paralianes  43 2 ھ �� :  -58-��� 

 Euphoractines  44  1ھ �� :  -59-��� 

 Euphoractines  44  2ھ �� :  -60-��� 

 45  -6/6/6/5 0��3ھ �� :   -61-��� 

 46  -6/6/6/6/5 0ھ �� ��3:   -62- ���

 46 -6/6/6/6/6 ��30ھ ��  :  -63-��� 
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 47  -6/6/6/6/6 ��30ھ ��  :  -64- ���

 Cycloartanes -  48ھ ��  :  -65-��� 

 50  "	' &�ت 151 � أ�	ى :  -66-��� 

 Steroids  50ھ ��  :  -67-��� 

 Glycerols  52ھ �)�  :  -69-��� 

 Phenolics  52 )��ھ  :  -70-��� 

 Flavonoids  54 )��ھ  :  -71-��� 

 55  ��	)%�ت ��6#� )��ھ  :  -72-��� 

 �7E clementei  56رة ��"�!	ا� �  ��&%��  -73- ���

  �����Apiaceae :  ��2ء ا�

 ��ر ا��اع ا������   -1-��� Apiaceae 57��رط� ا�

 ��Apiaceae  58)�ت  ا�	�&�%$ا#"� ا�
�رة : 2.ش

 Saponine 1  61ھ ��  :  -3-��� 

 Saponine 2 62ھ ��  :  -4-��� 

 Saponine 3 63)� �ھ  :  -5-��� 

 lupine 63ھ ��  :  -6-��� 

 Triterpenes 1 64ھ ��  :  -7-��� 

 Triterpenes 2 64ھ ��  :  -8-��� 

	)%�ت :  -9- ��� � & '	"��/ 65 8 

 66 !� ��ز9�9� "	' &�ت أ�3د9� :  -10-��� 

	)%�ت �5��� �9� :  -11- ��� 67 

 68 ھ �)� �%�> ا����ر9&�ت :  -12- ���

	)%�ت � &�� � :  -13- ���  69 

	)%�ت �8 	و� �  :  -14- ���  70 

 71 8 � � �أ	)%�ت  :  -15- ���

 72 أ�	ى	)%�ت  :  -16- ���

  �7E. tricuspidatum  75رة ��"�!	ا� �  ��&%��   -1 -��ل 

   �����Asteraceae :  ��3ء ا�

 ��Asteraceae 76اع ا������  أ��رط� ا����ر  -1-ا���� 

 Asteraceae 77 �&%�ت ا�#�"�!	ا� � ا���رة : 2.ا����

	)%�ت  :  -3- ��� , Cladanthus 79 �+&*ا8 /��"�ر' & � �.و�� 

	)%�ت :  -4- ���  , Cladanthus 79 �+&*ا)��ر9& � �.و�� 

	)%�ت  :  -5- ���  , Chamaemelum 80  �+&*ا8 /��"�ر' & � �.و�� 




	س ا����ل� 

 

	)%�ت  :  -6- ���  , Chamaemelum  81 �+&*ا8 /��"�ر' & � �.و�� 

 Chamaemelum 82  �+&*ا�.و�� ,   ا�8 	9� 	)%�ت :  -7- ���

 �7Cladanthus mixtus  83رة ��"�!	ا� �  ��&%�� -8-ا���� 

  و ا��"+"��"� ا�*را(� ا��)�&"�ا:  ا�
	ل ا�����

   Euphorbia clementei �ـ ا��"+"��"�ا�*را(� ا:  1ا���ء 

    


ن 
	���ص   - 2 -��ل �  Latex  101ا��	ور ا�
��ل ���


ن 
	���ص ا��	ور ا�
��ل ���� ��د ا��
� - 3-��ل CHCl3  103  

   Eryngium tricuspidatum �ـ ا��"+"��"�ا�*را(� ا:  ا�.��-ا���ء 

 MeOH  (50%  106 (ا��?� � � ���/	 HPLC)	و�"�!	ام ا�ـ  : -2-��� 

   Cladanthus mixtus  �ـ ا��"+"��"� ا�*را(�ا:  3ا���ء 

 116 8 ��تا��?� � � ��/��6@ ا� HPLC)	و�"�!	ام ا�ـ  : -1-��� 

HPLC 0)	و�"�!	ام ا�ـ  : -2-��� �A&116 ا��?� � � ��/��6@ ا�%�"���ل ا� 

�  ��رو
��و�را��: -3-��� �� ا�ر���
����/�ر  C�D ا�/ � ���Bل (CCM)ا�ط� �D ��?117 ا��� 

   ا���""2 ا�)�"�ي ��+$0)�ت ا�+	
���: ا�	
 ا�.��/ 

    E. clementei ا�+$0)�ت ا�+	
��� 23 ا��)��:  1ا���ء 

13ا�ـ  ط E : -1-��ل ر�م
C RMN-

1
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 CD3OD  295  #- ا�ـ ��� P21	HMBCF( ا�ـ  ط E : -75-��ل ر�م

-RMNط E ا�ـ  :  -76-��ل ر�م
1
H  F(	���P22  ا�ـ -# CD3OD  298 

13ط E ا�ـ :  -77-��ل ر�م
C RMN- ��"��� JMod  F(	���P22  ا�ـ -# CD3OD  298 

 CD3OD  299 #- ا�ـ  ���P22	COSY F(  ط E ا�ـ:  -78-��ل ر�م:  -78-��ل ر�م

13ط E ا�ـ :  -79-��ل ر�م
C RMN- ��"��� JMod  F(	���P23  ا�ـ -# CD3OD  304 

-RMN  ط E ا�ـ : -80-��ل ر�م
1
H F(	���P23  ا�ـ -# CD3OD   304 

 CD3OD  305 #- ا�ـ  ���P23	HSQC F(  ط E ا�ـ:  -81-��ل ر�م

 CD3OD  305 #- ا�ـ  ���P23	HMBC F(  ط E ا�ـ:  -82-��ل ر�م 

E��6 "�����ت  : -83-ر�م��� HMBC  F(	���P23  301 

 CD3OD  306 #- ا�ـ  ���P23	COSY F(  ط E ا�ـ:  -84-��ل ر�م

E��6 "�����ت : -85-��ل ر�مHMBC  و COSYF(	��� P23  302 

 ���IHت  - 86-ر�����" E��6HMBC   F(	���P23  302 

-RMN  ط E ا�ـ : -87-��ل ر�م
1
H F(	���P23  ا�ـ -# CD3OD  308 

-RMN  ط E ا�ـ:  -88-��ل ر�م
1
H F(	���P25  ا�ـ -# CD3OD  311 




	س ا����ل� 

 

13ط E ا�ـ :  -89-��ل ر�م
C RMN- ��"��� JMod  F(	���P25  ا�ـ -# CD3OD 311 

 CD3OD  312 #- ا�ـ  ���P25	HSQC F(  ط E ا�ـ:  -90-��ل ر�م 

 CD3OD  312 #- ا�ـ  ���P25	HMBC  F( ط E ا�ـ:  -��91ل ر�م 

� HMBC ط E ا�ـ:  -��92ل ر�م 

� ا��
د�دات ا�&ز  F(	���P25  ا�ـ -# CD3OD  313 

 CD3OD  313  #- ا�ـ ���P25	COSY F(  ا�ـ ط E : -93-��ل ر�م

-RMN  ط E ا�ـ:  -94-��ل ر�م
1
H F(	���P26  ا�ـ -# CD3OD  316 

-RMN  ط E ا�ـ:  -94-��ل ر�م
1
H F(	���P27  ا�ـ -# CD3OD  318  

    ا��6"��

 




	س ا���اول� 

 

ا���  ا����ان
	
 

�  01 ا����

  03  ولا��� ا�

   ����Euphorbiaceae	 :  1ا���ء 

 Euphorbiaceae  05ا������ ا������ ������  -1-��ول 

�اع  -2-��ول ����� � �� أ�� Euphorbia  07  ����" ا�!����� ا� �

  08   ا��.و*	-, +���� ا��	*���ت $�) '&% $�د  - 3–��ول 

  Euphorbia 09 ا�&�&/�+	*���ت ا���.و�� , ا���" :  -4-�دول ر�م

 ent-Abietanes   10 1ھ�/3  يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���" -5-��ول 

  ent-Abietanes   10 2ھ�/3  يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  -6-��ول 

 ent-Abietanes  11 3ھ�/3  يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  -��7ول 

 ent-Abietanes  11  4ھ�/3  يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���" -8-ا���ول 

 ent-Atisanes  12ھ�/3  يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���" - 9-ا���ول 

 ent-kauranes  12ھ�/3  يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  - 10-ا���ول 

 ent-Kaurane  13ھ�/3  يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  :  -11-�دول ر�م

و  ent-Isopimaranesھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -21 -3/5
ent-Pimaranes  

13 

 Casbanes  14 1ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -13-�دول ر�م

 Casbanes  14 2ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -14-�دول ر�م

 Jatrophanes  15    1ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -15-�دول ر�م

 Jatrophane  16    2ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -16-�دول ر�م

 Jatrophane  17    3ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -17-�دول ر�م

 Jatrophanes 17    4ھ�/3 يذ Euphorbia ا���" ا��	*���ت ا�����0� ا���.و�� ,:   -18-�دول ر�م

 Jatrophanes 19    5ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -19-�دول ر�م

 Jatrophanes  20    6ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -20-�دول ر�م

 Jatrophanes  20    7ھ�/3 يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  :  -21-�دول ر�م

 Jatrophanes  21    8ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -22-�دول ر�م

 Jatrophanes  22    9ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -23-�دول ر�م

 Jatrophanes  22    10ھ�/3 يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -24-�دول ر�م

 Jatrophanes  23    11ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -25-�دول ر�م

 Jatrophanes  23    12ھ�/3 يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -26-�دول ر�م

 Jatrophanes  24    13ھ�/3  يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  :  -27-�دول ر�م

 Jatrophanes  24    14ذو ھ�/Euphorbia 3 ا��	*���ت ا�����0� ا���.و�� , ا���" :  -28-�دول ر�م

, ا���"ا��	*���ت ا�����0� ا���.و��  :  -29-�دول ر�م Euphorbia 15ھ�/3  يذ    Jatrophanes  25 

Jatrophane    16ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -30-�دول ر�م

    

25 




	س ا���اول� 

 

 Lathyranes  26    1ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -31-�دول ر�م

 Lathyranes  27    2ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -32-�دول ر�م

 Lathyranes  27    3ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -33-�دول ر�م

 Lathyranes  28    4ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -34-�دول ر�م

 Lathyranes  29    5ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -35-�دول ر�م

 Myrsinanes   30    1ھ�/3  يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  :  -36-�دول ر�م

 Myrsinanes  30    2ھ�/3  يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  :  -37-�دول ر�م

 Myrsinanes  31ھ�/3  يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  :  -38-�دول ر�م

 Myrsinanes  31    4ھ�/3  يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  :  -39-�دول ر�م

 Myrsinanes  32  5ھ�/3 يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  :  -40-�دول ر�م

 Myrsinanes  32  6ھ�/3 يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  :  -41-�دول ر�م

    1ھ�/3  يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  :  -42-�دول ر�م

Cyclomyrsinanes  

33 

  2ھ�/3  يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  :  -43-�دول ر�م

Cyclomyrsinanes  

34 

  1ھ�/3  يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  :  -44-�دول ر�م

Premyrsinanes  

34 

 Premyrsinanes  35  2ھ�/3 يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  :  -45-�دول ر�م

    3 ھ�/3 يذ Euphorbiaا��	*���ت ا�����0� ا���.و�� , ا���"  :  -46-�دول ر�م

Premyrsinanes  

35 

 Dephnanes   36    ھ�/3 يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -47-�دول ر�م

 Tiglianes  36    1ھ�/3 يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -48-�دول ر�م

 Tiglianes  37    2ھ�/3 يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -49-�دول ر�م

 Tiglianes  38    3ھ�/3 يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -50-�دول ر�م

 Ingenanes  39    1ھ�/3 يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -51-�دول ر�م

 Ingenanes  40    2ھ�/3 يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -53-�دول ر�م

 Ingenanes  40    3ھ�/3 يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -54-�دول ر�م

 Ingenanes  41    4ھ�/3 يذ Euphorbia ا���.و�� , ا���"ا��	*���ت ا�����0�  :  -55-�دول ر�م

 Segentane  42    1ھ�/3 يذ Euphorbia ا��	*���ت ا�����0� ���.و�� , ا���" :  -55-�دول ر�م

   ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -56-�دول ر�م

  Segetanes- 2و  Presegetane  

42 

 Paralianes  43    1ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -57-�دول ر�م

    1 ھ�/3  يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -59-�دول ر�م

Euphoractine  

44 

 Euphoractine  44    2 ھ�/3 يذ Euphorbia ا��	*���ت ا�����0� ا���.و�� , ا���" :  -60-�دول ر�م

   �'�� ھ�/3  و ھ�/3 يذ Euphorbia ا��	*���ت ا��670� ا���.و�� , ا���" :  -61-�دول ر�م

6/6/6/5-  

45 




	س ا���اول� 

 

 46  -6/6/6/6/5   �'�� ھ�/3 يذ Euphorbia ا��	*���ت ا��670� ا���.و�� , ا���" :  -62-�دول ر�م

 46 -6/6/6/6/5   �'�� ھ�/3 يذ Euphorbiaا��	*���ت ا��670� ا���.و�� , ا���"  :  -63-�دول ر�م

 47  -6/6/6/6/6   �'�� ھ�/3 يذ Euphorbiaا��	*���ت ا��670� ا���.و�� , ا���"  :  -64-�دول ر�م

 Cycloartanes  48 ھ�/3 يذ Euphorbia ا��	*���ت ا��670� ا���.و�� , ا���" :  -65-�دول ر�م

�.و�� , ا���"ا9	ى +	*���ت �676�  :  -66-�دول ر�م Euphorbia   50 

 Steroids  51 ھ�/3 يذ Euphorbiaا��	*���ت ا��670� ا���.و�� , ا���"  :  -67-�دول ر�م

 Euphorbia   52 ا���.و�� , ا���" ا����&�	و:ت  :  -68-�دول ر�م

 Euphorbia   52 ا���.و�� , ا���" ا�!���:ت  :  -69-�دول ر�م

 Phenolics  53 ھ�/3 يذ Euphorbia ا��	*���ت ا��670� ا���.و�� , ا���" :  -70-�دول ر�م

���ات :  -71-�دول ر�م� Euphorbia   54 ا���.و�� , ا���" ا�!7�

 Euphorbia  56 ا���.و�� , ا���" ا���&�	-��ت :  -72-�دول ر�م

   ����Apiaceae	 :  ��2ء ا�

 ����Apiaceae   59� ا����� ��� ����ا�-1-��ول

���� � ��  - 2-ا���ول ���اع ��" أا�!�����ت ا� ��Eryngium  61 

����ت :  -3-�دول ر�م�, ا���"ا���.و��  ا�&�* Eryngium ھ�/3 يذ Saponine 1  62 

����ت :  -4-�دول ر�م�, ا���"ا���.و��  ا�&�* Eryngium ھ�/3 يذ Saponine 2 63 

� :  -5-�دول ر�م�, ا���"ا���.و��  ��ت�ا�&�* Eryngium   Saponine 3  64 

, ا���"ا���.و��  ا��	*���ت ا��670� :  -6-�دول ر�م Eryngium ھ�/3 يذ lupine  65 

� ��ت :  -7-�دول ر�م�, ا���"ا���.و��  ا�&�* Eryngium ھ�/3 يذ Triterpenes 1  65 

, ا���"ا���.و��  ا��	*���ت ا��670� :  -8-�دول ر�م Eryngium ھ�/3 يذ Triterpenes 2  66 

, ا���"ا���.و��  ا�&�&/�+	*���ت :  -9-�دول ر�م Eryngium 66 

, ا���"ا���.و��  ا��	*���ت ا;'�د-� :  -10-�دول ر�م Eryngium  67 

���ات :  -11-�دول ر�م� Eryngium  68 ا���", ا���.و��  ا�!7�

�ر-��ت :  -12- �دول ر�م�, ا���"ا���.و��  ا�/ Eryngium  69 

, ا���"ا���.و��  ا�!���:ت :  -13-�دول ر�م Eryngium 70 

 Eryngium 71 ا���.و�� , ا���" ا�&��	و:ت :  -14-�دول ر�م

 Eryngium  72 ا���.و�� , ا���"ا:=���7ت  :  -15-�دول ر�م

�.و�� , ا���"	? �ت أ9	ى �!	<�  :  -16-�دول ر�م  Eryngium  74 

 ����Asteraceae	 :  ��3ء ا�

 ����Asteraceae   77� ا����� ��� �ا���� -1-��ول

���� � ��  -2-ا���ول ���اعأا�!�����ت ا� ��و  Cladanthus  ،Anthemisس ����7 
Chamaemelum، Ormenis  

78 

 Cladanthus  79 ���"اا���.و�� , ا�&�&/�+�ر*���ت  :  -3-�دول ر�م

	? �ت :  -4- ��ول  ,�ر-��� �.و�� � Cladanthus  79 ���"ا?

 Chamaemelum  81 ���"اا���.و�� , ا�&�&/�+�ر*���ت  :  -5-�دول ر�م

 bisabolene    81ھ�/3  ذو  Chamaemelum ���"اا���.و�� , ا�&�&/�+�ر*���ت  :  -6-�دول ر�م




	س ا���اول� 

 

 Chamaemelum  82 ���"اا���.و�� , ا:=���7ت  :  -7-�دول ر�م

�����	 و ا������	ا��را�	 ا:  ا�
	ل ا�������  ا�

�����	 و ا������	 ا��را�	ا:  1ا���ء ��   Euphorbia clementei �ـ ا�

 97  ��د ا�����صا	��ور ا	���ل ����  - 1-ا	�دول 

� ا	���ل  - 2-ا	�دول ������ ��د ا	���ا	��  , A�B�& 3��CHCl3   102  

�����	 و ا������	 ا��را�	ا:  2اا���ء ��    Eryngium tricuspidatum �ـ ا�

  105  ��د ا�����ص	���ل ���� ا	��ور ا -1-ا	�دول 

  VLC  107 �رو���و#را"�	���ل ���� �ن ا	��ور ا��ت - 2-ا	�دول 

� ا	���ل ���� ��د ���$ "�ل ��ت  - 3-ا	�دول   ����  FI 108ا	��ر ا	

� ا	���ل ���� ��د ا	��� - 4-ا	�دول ���� 110  ا	

�����	 ا��را�	 ا������	ا:  3ا���ء ��   Cladanthus mixtus  �ـ و ا�

ا	��ور ا	���ل ���� �ن ا	��ود ا	�رو���و#را"%- 1-ا	�دول   117 

� ا	���ل  - 2-ا	�دول ����118  ���� ��د ا	���ا	 

 F18   120ا�/&	ا��	? �ت ا���.و�� ,   -3- ��ول

��ت ا������	: ا��� ا�!��  #$�   ا�'���& ا�����ي ��

��ت ا������	 )& ا���'	:  1ا���ء  #$�   E. clementei ا�

$ :   -1-�دول ر�م&-RMNا	��ط�ت ا	ط
1
H  13و

C (500 MHz, δ;ppm,  J ; Hz, 125 MHz, 

δ),  ر�ب��	 P1 ��   ا�ـ CDCl3  

127 

$ :   -2-�دول ر�م&-RMNا	��ط�ت ا	ط
1
H  13و

C (500 MHz, , δ;ppm,  J ; Hz, 125 MHz, 

δ),  ر�ب��	 P2 ��   ا�ـ CDCl3  

134 

$ :   -3-�دول ر�م&-RMNا	��ط�ت ا	ط
1
H  13و

C (500 MHz, δ;ppm,  J ; Hz,125 MHz, δ), 

 CDCl3 ا�ـ   �� P3 	��ر�ب 

140 

$ :   -4-�دول ر�م&-RMNا	��ط�ت ا	ط
1
H  13و

C (500 MHz, δ;ppm,  J; Hz,  125 MHz, 

δ),  ر�ب��	 P4 ��   ا�ـ CDCl3 

145 

$ :   -5-�دول ر�م&-RMNا	��ط�ت ا	ط
1
H  13و

C (500 MHz, δ;ppm,  J; Hz, 125 MHz, δ), 

 CDCl3 ا�ـ   �� P5 	��ر�ب 

150 

$ :   -6-�دول ر�م&-RMNا	��ط�ت ا	ط
1
H  13و

C (500 MHz, δ;ppm,  J; Hz, 125 MHz, δ), 

 CDCl3 ا�ـ   �� P6 	��ر�ب 

156 

$ :   -7-�دول ر�م&-RMNا	��ط�ت ا	ط
1
H  13و

C (500 MHz, δ;ppm,  J; Hz, 125 MHz, δ), 

 CDCl3 ا�ـ   �� P7 	��ر�ب 

167 

��ت ا������	 )& ا���'	:  2ا���ء #$�    E. tricuspidatum ا�

$ :   -1-�دول ر�م&-RMNا	��ط�ت ا	ط
1
H  13و

C (500 MHz, δ;ppm,  J; Hz,125 MHz, δ), 

 CD3OD ا�ـ   �� P1 	��ر�ب 

173 

$ :   -2-�دول ر�م&-RMNا	��ط�ت ا	ط
1
H  13و

C (500 MHz, δ;ppm,  J; Hz, 125 MHz, 

δ),  ر�ب��	 P2 ��   ا�ـ CD3OD  

179 

$ :   -3-�دول ر�م&-RMNا	��ط�ت ا	ط
1
H  13و

C (500 MHz, δ,  J en Hz ; 125 MHz, δ), 184 




	س ا���اول� 

 

 CD3OD ا�ـ   �� P3 	��ر�ب 

$ :   -4-�دول ر�م&-RMNا	��ط�ت ا	ط
1
H  13و

C (500 MHz, δ,  J en Hz ; 125 MHz, δ), 

 CD3OD ا�ـ   �� P4 	��ر�ب 

189 

$ :   -5-�دول ر�م&-RMNا	��ط�ت ا	ط
1
H  13و

C (500 MHz, δ,  J en Hz ; 125 MHz, δ), 

 CD3OD ا�ـ   �� P5 	��ر�ب 

196 

$ :   -�6دول ر�م&-RMNا	��ط�ت ا	ط
1
H  13و

C (500 MHz, δ,  J en Hz ; 125 MHz, δ), 

 CD3OD ا�ـ   �� P6 	��ر�ب 

201 

$ :   -7-�دول ر�م&-RMNا	��ط�ت ا	ط
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��ن وا������ت ا���� ا��رى إ�� �دا�� ظور ا���س ا���ري، و��ن ���ت إ"#"د ا�! �� ��ن ا

��ن ا��دا�+ * ""!دى ا�(ذاء وا�#%�س و&رورات �%�%� أ�رىا��-����د ا���ل #ن ا����"�ت . �"����ت ا

��ن ا����� إ��� و�د �د�/ ا�6درة 4%� "#��ز "%ك ا�����2 ��1ل أو "%ك و وا�"���ن ا����ر ���/  /�ا�#��ط� 

�#��� �و�ود، و ا����"�ت ا�ط��� #ن ا�%#!"� ت ا�#�"%�8 ����&�رةا��ث "��ر �ل #ن ا��&�ر .ا�"+ �

��ن ا�"!#ل ا����"�ت و ا� و �&�رة �#�ل إ-ر���6 ا��د��و  ا��2�������4ب -+ 4 ج �!ض أن ا

إ#� -+ 2ور"� ا�ط��!��، أو  �ا�#راض ا�"+ ���ت "��2/، أو "�2ب ��وا��"/ ا����8، و ا�"�د#

 �������� 6000و ھذا �8"رة ز#��� "�6رب ا�ـ ) ز�وت 4طر��(#�"�%�2 ���ز�وت ا�]1[. 

 دوراً ##�ً  "ؤدي ا����"�ت ن� ا��د�ل، وذ�ك أو ا�#�#ل ا�طب -روع #ن -رع ��4با� طب �!د

��ن ��2 �#��� -+�� ��#� A ����4#ن" ا�"6%�د�� ا��6A-�ت #ن ا�!د�د تزا� و#����"/،  #��ر و"���ن ا

 ا�#��8&�، �8%"�� وھذا را�B ا��رى، و#��-!� وا�! ��� ا�و����� وأھ#�"� ا����"�� ا�ط��� ا�و�82ت

و��� و أ#��� أ�Aر ا����"�� ا�دو�� �Cن ا����د ا��!�+ وا*4"�6د ��، ا�"را��A وا�! �� �%4� ا��2ول و

  .]1[ا�#2�!� ا�!�6��ر #ن ����4

� �"وا-ر ا�"+ ا�دول #ن ا�!د�د -+ ا�"6%�دي ا�طب ا�"!#�ل -+ -��ق ازد��د � �ظ ا�وا�B +- و �- 

 إ�� ��ث وا�#�ط�6، ا��%د ���ب ���رة �2ورة ا�"6%�دي ا�طب ##�ر��ت و"�"%ف .�%���ن ا��د�ث ا�طب

� #ن 4د�دة، �!وا#ل ""ACر��� �-�6Aا� Fت وا�"�ر��  .وا�%8��8 وا�"و�

 و�زداد ا�!��م، أر��ء #�"%ف -+ ���رًا "6د#� ا��د�ث �8#و#/ �����4ب ا�"داوي 4%م �"6دم

 4دد 4%� ا����"�ت "�"وي إذ ،ا�#�"%�8 ا�#راض #!���� -+ �� وا*�"�8ع ا�ط��� ا����"�ت �درا�� ا*ھ"#�م

 أن ا�#!%وم -#ن ،ا����"�ت �ذه ا����رة ا�! ��� ا�#����ت "!�س ا�"+ ط�ً�� ا�8!��� ا�#�و��ت #ن �دا ���ر

 �!ض #!���� -+ ا�#2�!� ا�دو�� "#%�� ا�"+ "%ك #ن أ��ر 4 ��� �درة ا����"�� ا�!�6��ر ��!ض

 .]1[ا�8!��� ا�#�و��ت 4ن -&  و-�"�#���ت Iذا��� #واد 4%� "�"وي ا����"�� ا�!�6��ر وأن ا�#راض،

ذا ا�(رض ظر #�دان ا�A�و-ر#��و�و��� � Ethnopharmacologie
ھو #�دان �"م �"��6م و[2] ]3[ 

� ���و���ل ا�#"طورة �%2��4،  ]4-3[ ا�#�"!#%� -+ ا�طب ا��!�+ا����"�ت ا�ط��� "� � ا��2د*���ودرا

وا*�"�2د��، �"�  ا*�"#���4ا���و�و���، ا���#����، : �#�B ا�#!ط��ت ا�!%#��، #��آ�ذا -+ ا*4"��ر 

�#�ن ا*�"�8دة #�� -+ ا�#�دان ا�ط�+ �طر��6 أ��B وأ�Aر -��دة، �ذا �#���� ا4"��ر ا����"�ت #ن أھم 

 �-�&��"را"���� �2���4 ا�دو�� ھذا ���� -+ #�دا�#�2در ا��#!"�ا�ز�وت و��"وا�ل ا�"(ذ�� �ن اإ�� ا

��� ا�#�"�د#� -+ 2���4 ا�!طور وا�#واد ا�"�#�%����   .ا�(ذا��� أو ا�ز�وت ا�

 "�"�ر -+ ،ا��زا�ر Aروة ھ��%� #ن ا���4ب ا�ط��� وا�!طر�� ،�ظرا �"!دد #����"� "#"%ك

 �� ��	
�� ����ب�����ت ����� و�
����، و�� ����ت ����وا�(�)���ت ا�'&	��  ا��$ا�% وا�$د"�ن وا�



����� 

 

 

2 

(�6 )5�� ��� ھ3$ل ا�3�4ر و)�
�� ,��  وا��02ري و�� ا��0$ل ا�.را,�� و+��ھ�، ���� �� ھ� �$�


��ر<� ا,
(� ا�'��ف و���� ا�(�(�ة وا�>'��ات، و �
���; ھ:ه ا��8وة ا��&�)�� ,	A ?@?� أ���� ,	A ?@?� ا


&� �E�, �?@? AEuphorbiaceae ,Apiaceae Asteraceae   F@ت ��
	��،أ<$اع <&�)�� )�
(� إ��( �
ا�

��ف درا�� <$ا)H اG"4 ا��8<$ي ��:ه  أر�� ا���E@ت ا��&�)��� �E'.ا�ة �� ا�Iا$
  .ا4<$اعا�(

#�و �A A -2ول، أدر��� -+ ا�28ل ا�ول #د�ل �4م �د#�� -�/ درا��    #6د#� و ھذه ا�ر���� إ�� ���

#ن ��ث ا�"�دا#�"� -+  Euphorbia  ،Eryngium  ،Cladanthusا*���س ���"�� و ��#����� ��#%� 4ن 

 ا�طب ا�"6%�دي ا�ھ#�� ا���و�و��� و ���� #ر���"� ا�#!زو��، أ#� ا�28ل ا�"��+ -6د �22��ه �%طر��6

ا�!#%�� ا�#"�!� � ل ھذا ا���ث #ن ا�"� ص و -2ل و "���6  ��� ا�#ر���ت ا�#"�2ل �%4�، و أ��را 

��"!راض ����8 ا�"!رف و "�د�د ا���� ا���#����� ا�#ر���ت ا�#"�2ل �%4�� ��#�.  
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����  

�����
�� �� أ�
ن ا������ت    Euphorbiaceaeا��
� ا�������  � ا
��� ت	������ت ا�

�وا��  #"!�� ا�


� �وع  �2000#ف ھذه ا��واع ��وزع ��� ���� أ���س 
ن  �رأ ،�وع ��7500س و  300��� �$�


�) إ
&%�ع  700 و  Euphorbia  ��سا�� ا�)
�) إ
& 1500، و Phyllanthus ا)
 ��.! ھ,ه، Croton ا

�#�ر�� ��&�ء /:	�� أو 9(��8، ا�67	5 ا
����� ا��34 �� و�2د /	�رة /� %	�#�ت ا�%�اع  )Latex( 

�3�
�47; إ# ;7
[1-3]   ������
	� �� #�Aن و ا
7;  8:	? ا
<��= �; أ%6(� �>�� �� ا�%�اع ا 

  ]3[ا���ز� ا�
	�ا�� - 1


,��ف أ���ء ا�.��م ,�#� ا�
��طق ا()�وا'��    Euphorbiaceaeا
�����#�7ا�2 ا%�اع  ��]�A9 -1-[ )ا ،

  ا�$� ��درة ا�و�ود �� ا�0طب ا���و�� و ا�
��طق ا������ 

 

 ��Euphorbiaceae[4]رط� ا����ر ا��اع ا������  -1-ا���� 

2- ���]5, 4[ا�"�����! � �� ا�
:

  

�����
#<�7ي /�&  ���3= أ%�ا/أ ،B:	�� أ9(�ر أو 9(��ات /:	��، %	�#�ت /� /	�رة   Euphorbiaceaeا


= �; ]-�A9-2-A[ ا
���6; ،ا
(,ع���دة /��ر�8 ����D
 ط�
? �; و��8 �2%	��، أ�9اك8<�7ي /�&  ا

 ھ��L �; أو �7	�د
� أو �7����K و���Hة، ��DI �J�6Kة وأوراH? �!، 91-15إ
&  �Gا
; ا�%�اع ��.!

��8	�ً  أ%�ا/? و�� دوا��ت،# �3
�) أ�Gد�8 زھ�ر )
 اRزھ�ر و#(Q4 �; �>��اً  #�A9-2-B-[ ، O�P[ا

�4��ة ،
�) أزھ�ر/�&  ا�%�اع��4 #<�7ي O�K  ا)
ً  وا
S�%T7 ا
7,��� /"�ي /�& #<�7ي( ������ ا ��� 

�	�ت %�) �;
���رة، �	W�6ت وھ; �� ،V��A8 ��#�4ن��  %�دراً و  ��4ر � ث 
? ،)ا� �� أ��G%�ً، و��4

�A
 X"�# �A:K !ً  دا��	8���:Y �! و�� :B	���G ،و�8 �; ## �G�7�� �A:K ور,Kن ا%�(�ري، و��K��
 ا
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 أو ر���� ا
	,رةو2,وره �Gل %�7ء 
�A8 �3ن ا�%�اع O�K و�; دا���8، أو �K"��8 زوا�8 أرQK ذات

�A�4� ��  2,ر�8 در%�ت وذات و��4

  

  

  

  

  

  

  ]Euphorbia  ]5�*(�ت  ا�'�&�%�ا� � ا���رة : 2.ش��

3- + *� ]5[ �ا���" ا��

 \��#�����
�7
;    Euphorbiaceaeا
�.�م ا
 ]-1-�2ول[6G= ا

�7��\  1-�2ول

� ;ا
��4 ا�����Euphorbiaceae           

      

 �A�44
  Plantae:   ا

  Spermaphytes    ا�3رع

 Angiospermes  ��ت ا�3رع

 Dicotylédones  ا�#�ف

  Dialypétales  ا�#�ف#<5 

�L�
  Thalamiflores  ا

�L�
     Méristémones  ا
��/�� ا

�	#�
 Tricoques    :   ا

�����
 Euphorbiaceae     :   ا

����/ �8�%��  Euphorbioideae 

  

4-  ,*
 Euphorbiaا�

  �و
�د�� �
�كِ  �و���� ط��ب و#3; ا�ذي،Euphorbus  ا�دواء ا)م ِ
نْ  Euphorbia ا������ُ  ا()مُ  َ��5ق4 

Juba  ����ّ�4 د 50-52(/�م ا�
�	�7       ، وذُ�� TK%? ا��4�7َ? ��	�ت ُ�<�د، و H( �47>8	� ا
 .Eان �A8ن ا

resinifera ،�4�7�ج 5ا�. ��5� �
��د ����ا�.��م  ,ّ#صَ  و�.دھ� ا��طن، ا���3خ ِ
ن ا�
�ك 

�رو�وس Carolus Linnaeus ا()م Euphorbia ل إ��
�   ا���سِ  

 

A 

B 
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�H�7 ُ�4ّ; و	�
 ا
J	��;ِ  ا
T7رc8ِ  �;ا�ّ����  Juba ا
b�4َ  ��6ھ�4تِ  
Euphorbia regisjubae \8�:َ7 ا

�ِ)  2َْ�= �; ودورِه)
��سEuphorbia و ا��4�7ل ا

���� ا.]7[ 

�)8<�7ي )
 �; و #��ً/� /�دًا ا�2��س أ�	� �� وا�Gاً  8(��? �� %�ع 2000 /�& أ�>� �� Euphorbia ا

�A�44
�	�#�� ا
��طY ا
V��7� �8 4�3، ا
	<� ا�O�K ،  #�7ا�2 �; ا
��� اRط ق، /�& ا�V��74
، ا

���  ]9[%�/� 25 و �; ا
(iا�� Kـ [8]  %�ع  K 80ـ ا���دان ا���5را ��دھ� �� ا�#�ن أ�ر
ن ، 2��ب إ��8

  �� ا�12 ا���0 �ي Euphorbia �(�&�ت ا�
*,  ا.��"�-ت -5

�)  ��P76#5ا)

� ج ا
Euphorbia  �� ��<A%	�#�ت ا �8�	
/�& %�Jق وا�Q و/�
��4 �; �(�ل ا
J= ا

�7
��ا���اض 
��3 اW%�اع ا� ��,%  

• Euphorbia fusiformis   ت

راض 
�ل ا�رو
���زم، واD)$�ل�� ��ج �.ض ا)�,د�ا��5ل  ،ا


� . ]10[ا��دو  وا��$�ب ا�
�3#ل
ن �Eل ا�ط��ء ا���0'ل ��ا��� ها)�,د
ت �ذور ھذ  )Bhagats(  ج�.�

 ]14[�� ا��طن، و,�#� أورام ا��طن، وا��#��ت ا��و��� 
,��ف ا(&طرا��ت 

• Euphorbia supina  5�4�7��7 ا	�
�; ��ر�8 ���3% ���
� �; / ج ا
�37ب ا
:�= ا
�3ا���، ھ,ه ا

\8i�
  ]12[وا
���Hن، وإ8��ف ا

• Euphorbia maculata ;� ن�K��
����K و ا)
  ا
�8��4 ا���اض/ ج O�K  ا�5�4�7 �; ا���A8 ا

   ]R��]13��3ل ا
�8��4و 

• Euphorbia ebracteolata  أ��اض �)
��� ;� ���
��	�ت ا
�3ا��� و O�K  ا�5�4�7 �; ا
ا

  ]�m]14 ا
�6 ��4 ا�5�4�7 ��واءا�ورام، 

• Euphorbia guyoniana  5�4�7�اء #�%) ا�>I ;� �A6� ���6 و �4"�د و

� ج ا
����ت ا


���6ل]15[   

Euphorbia resinifera  V��P� ب�D4
�	�7 �; ا
�n4 ا
��= ا�5�4�7 2,ور ھ,ه ا
�n4 ا
��� و  و �Q ا
ا
O�K ج �
 O�	
 مآWا�5�4�7 
� ج ا
����ت ا
���6 و  ��4 ،��ا���اض ��
�و��#�iم و ا
: ��Kض ا

��6ء أ8"� �; /���4ت ا�32Rض ر
]�JB !]16ر#�3 �ا����ن و ا��3��P7 ا  

• obtusifolia Euphorbia �4�7��7  5ا	�
�� ا
�<�اء ا
Latex (  ��K�D( /��ر�8 ھ,ه اJ�� ;�

��رب ا
���6 و �; / ج داء ا
(�ب 
� ج 
���ت �
   ]16[ا

• Euphorbia antiquorum  ��3

�K�37ت ا
(���A% 8��  �4� �8 وا��A� �3�4�7ن اWا O�K ج / ;�

;6��7
  ]17[ا�5�4�7 /��رO�K �m �3# أ%�اع اi%���%Rا و �,
b �; / ج �:��� �; ا
(�3ز ا

• Euphorbia kansui   �6ط�ن
�	�7 �� ج �m ا

3,ه ا ���)4
���ن ا
(,ور ا��
  ]18[ا��4�7 ا
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6-  ,*
 Euphorbiaا�'��� � ا�( ���! � ��

�دة  أ�ر�ت��ت درا)�ت ��و�و��� ا ���$� � Euphorbiaا���س  إ�����
�  أ�واع��
.دة �.����ت ا

�#,�
   -2-�� ا��دول  ��و�و��� 

  Euphorbia ��س ��واع أا�3.����ت ا���و�و��� ��.ض  - 2-ا��دول 

 ا��ر��  ا�
وع ا�������
Cytotoxique (against HRT-18)   E. umbellata  

E. antiquorum  

E. antiquorum 

[19] 

[20] 

[21] 

Antinflammatoire E. nicaeensis 

E. heyneana  

E. hirta  

E. thymifolia  

E. aegyptiaca 

E. neriifolia  

E. peplus 

[22] 

[23] 

[24] 

[25] 

[26] 

[27] 

[28] 

Antioxidant  (DCFH-DA) 

 

(DPPH) 

 E. supina  

 E. trigona  

E. hirta  

E. thymifolia  

E. heyneana  

E. granulate 

E. guyoniana 

E. thymifolia  

E. resinifera  

[29] [30] 

[31] 

[32] 

[25] 

[33] 

[34] 

[25] 

[35] 

Antibactérienne E. thymifolia  

E. hirta  

E. granulata 

E. caracasana 

E. cotinifolia 

 E. balasamifera  

E. caducifolia 

E. resinifera  

E. serrata  

[36] 

[36] 

[33] 

[37] 

[37] 

[38] 

 [39] 

[35, 39] 

[40] 

Antistress E. thymifolia  [41] 

Anthelmintique  E. thymifolia [42] 

Antidiuretique  E. fusiformis [43] 

Antileishmanial E. Helioscopia [44] 

Antihistaminique E. hirta [45] 

Analgesique E. neriifolia [27] 

Antihepatotoxique E. hirta [46] 

Antifungique E. antiquorum  [47] 

Antivirale E. thymifolia 

E. jolkini 

E. segetalis 

[48] 

[49] 

[50] 
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7-  ,*
  ��Euphorbiaا&5 ا-�4 ا����3ي ��

n64
�	�ت ا
���4�A; ا
	�	�����ا�; ��K ا
  (�)

��4	�ت ا
J	���� Euphorbia 5�G  ا�K ه�� ��.! إن �

�
����� ا
��4	�ت ا
i�4و<
��ت ا�K�7
�6	�  #! #���3، ھ; �� اKأ�H ��� <
��� ا�K�7
، و O�K ا

��ت، ��4  �K�#�A6�6

b و�2دا,� ;	7A4
O�K ���	�ت  إ
& إ���m ،���	�ت � ����K �8��% ا
n64 ا


���Aر8��ت أ�Bى��.  

 ]51[ا���6 *�ت 7-1

��ت �4>��K�7
�7(�ت �� ا
�.4& ا
4(�4/� ا� �A�44
�	�#�� ا
7�� � ���	�ت/	�رة / �3;. ا:� �� X8i� 

�� ���  �K�! �������4 ��8ف، ���Kن ذرات �A78 �� �64Bن ا
,ي ا�i8و�8�K، و�Gات �� أ�>� أو ا�

2-methylbuta-1,3-diene)  #ن�A7 ت���K�7
 ]-nm�� ]�A9-3 ��4 ھ� ا
,Q� �8 رأس �K#<�د ا

 
 
 
 
 

 

 

�A9-3- ��A:# ت���K�7
 ا

 

��ت �2�#�K�7
�	�#�ت ��.! �; ا

= O�K  �; و ا�>J
��ت O�K /�& ا
�>�ر #! ��4 ، وا
��8�Jت ا�K�7
 ا

 ا
(�ا��! و ا
<:�ات �;

\���ت #��K�7
 �; ��nm ھ� ��4 ا
��A:# =��4 �; ا
�ا��B ا�i8و�8�K و�Gات /�د 6G= /�& ا

  3ا
(�ول

��ت #��\ -3-�2ول�K�7
  ا�i8و�8�K و�Gات /�د 6G= /�& ا

 

  

 

 

 

 

 

 و�9ات �8د

 ا=�>و��6;

 ا���6 ; ��ع ا����6ن ذرات �8د ��3ل

2  Limonene 10 Monoterpene 

3 Artemisinin 15 Sesquiterpene 

4 Phorbol 20 Diterpene  

6 Cycloartane 30 Triterpene 

8 β-carotene 40 Tetraterpene 

Several N >8 Rubber Several N >40 Polymeric terpenoid 

 

Tail

Head

Isoprene unit

Isoprene unit

1
2

3

4

1

2

3
4

Myrcune
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 (�)

�D �� ا
��4	�ت ا
i�4و
� �� ا�K �46H 5%�	8�7
  S�G �2ءت �Euphorbia;�8 �4 #<�7 ا

7-1 -  A�اA 6 *�ت�&��Sesquiterpenoids  

7 �7���K�#�A6�� ت�	��� 
i/ !#�3 ��  (�)

) 6-5-1(، � �� ���	�ت ��Euphorbia �3 اi/5 � ول

��#�	�
  ��ة �; ا
�A�44 ا

  

 

 

 

 

 

                                                                                                                                                                          

��ت  :  -4-�دول رEم�K�#�A6�6
�)ا)
  Euphorbia ا
i�4و
� �� ا

 

 ا���6 *�ت ا�3*�� � - 2- 7

�
�)  ��.! ا
��4	�ت ا
i�4و)
����� ذو ��Euphorbia ا<
��ت ا�K�7
�;  اتھ; �� ا�G �A6/6/6ھ�  ��,%

 �3��ent-abietanes, ent-atisanes, ent-kauranes‘ ent-isopimaranes, ent-pimaranes, 

   ent-Abietanes ھ �� ا�ـ 1- 2- 1

 (�)
�; �� %�ع  Euphorbia  ��A:7K6/6/6#.�3 ���	�#? �; ا�Gα,β-unsaturated γ-lactone  

 

 

 

 

 

  

N°                                           1 D�" � ا  E. ا  réf             ا�*�ع 

1 euphanginol   E. wangii [52] 

2 cyclocaryophylla-4-en-8-ol E. wangii [52] 

3 4  ,5R-epoxy-4,5-dihydrocaryophyllen-14-ol     E. wangii [52] 

4 clovandiol   E. wangii [52] 

5 euphorbioside  A E. resinifera     [53] 

6 euphorbioside  B E. resinifera     [53] 

7 deglucosyl euphorbioside  A E. resinifera     [53] 

 

Glu-D-O

Glu-D-O

H

OH

O

HO

HO

H

OH

O

HO

HO

H

OH

O

OH

H

OH

H

H

H

O
OH

OH1 2 3 4

5 6 7

 �A9–4-  ھ����(�)
��ت ا
i�4و
� �� ا�K�#�A6�6
 Euphorbia ا

 

O

H

O

H O

O

R

O

H

O

H O

R

O

H

O

H

OR
8-10 11-13 14,15

 �A9-5-  : 1ھ����   ent-Abietanes   
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�) :  -5-�دول رEم )
����� ا
i�4و
� �� ا<
��ت ا�K�7
 ent-Abietanes 1ھ��A  اتذو Euphorbia ا

  

 

 

 

 

�) :  -6-�دول رEم)
����� ا
i�4و
� �� ا<
��ت ا�K�7
  ent-Abietanes 2ھ��A  اتذو Euphorbia ا

N° E.1 اD�"�ا R *�ع�ا  réf 

8         17acetoxyjolkinolide A        OAc E. fischeriana            [54]     

9 jolkinolide A H E. fischeriana 

E. sessiliflora               

E.portulacoides           

[54] 

[55] 

[56] 

10 17-hydroxyjolkinolide A OH E. fischeriana 

E. acaulis                  

E. caudicifolia  

E. portulacoides  

E. sessiliflora                 

[54]     

[57] 

[58] 

[59] 

[56]  

11 jolkinolide B                          H E. fischeriana 

E. sessiliflora     

E. seguieriana   

E.ebracteolata  

E. portulacoides              

[55] 

[56] 

[60] 

[61] 

[59] 

12 17-hydroxyjolkinolide B       OH E. fischeriana [55] 

13 17-acetoxyjolkinolide B        OAc E. fischeriana [55] 

14 8α,14-dihydro-7- oxojolkinolide E H E. semiperfoliata [62] 

15 8 α ,14-dihydro-7- oxohelioscopinolide A OH E. semiperfoliata       [63] 

N°      E.1 اD�"�ا     R1 R2 R3 R4 R5  R6 *�ع�ا réf 

16 7  β-hydroxy-ent-abieta-8(14),13(15)-dien-12 

α ,16-olide 

H H H OH H H E. seguieriana [60] 

17 7 β ,9 β -dihydroxy-ent-abieta-8(14),13(15)-

dien-12 α ,16-olide 

H H H OH OH H E. seguieriana [60] 

18 -ent-11 β -hydroxyabieta-8(14),13(15)-dien-

12  ,16-olide 

H H H H H OH E. fischeriana 

E. fidjiana 

[54] 

[64] 

19 jolkinolide E H H H H H H E. helioscopia [65] 

        E. characias [63] 

20 helioscopinolide A H OH H H H H E. characias 

E. helioscopia 

E. pubescens 

E. semiperfoliata 

[63] 
[65] 

[66] 

[62] 

21 helioscopinolide B H H OH H H H E. characias 

E. helioscopia 

E. pubescens 

E. semiperfoliata 

[63] 
[65] 

[66] 

[62] 

22 2R-hydroxyhelioscopinolide B OH OH H H H H E. helioscopia [67] 

23 helioscopinolide C =O OH H H H H E. helioscopia [65] 

24 helioscopinolide D H =O =O H OH H E. calyptrate [68] 

25 helioscopinolide E H =O =O H H H E. calyptrate [68] 

 �A9–6-  :  �Aھ�ent-Abietanes 2 

 

O

H

O

R6

R5

R4

R1

R2

R3
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�) :  -7-�دول رEم)
����� ا
i�4و
� �� ا<
��ت ا�K�7
  ent-Abietanes 3 ھ��A اتذو Euphorbia ا

  

  

 

 

 

 

�)  :  -8-�دول رEم)
����� ا
i�4و
� �� ا<
��ت ا�K�7
 ent-Abietanes  4 ھ��A اتذو Euphorbiaا

 

O

H

O

R1

R2

O

H

O

H

HO

O

O

H

O

HO

OH
OH

O

H

O

OH

O

H

O

H

R
2

R1O
HO

H

O

O

OCH3R1

OH

H

H

OH

O

O

H

O

HO

H
OH

H

26-28 29 30
31

33 34-35 36-3732

N° E.1 اD�"�ا R1 R2   وع
 Ref ا�

26 7-oxo-ent-abieta-8,13(15)-dien-12R,l6-olide H OH E. seguieriana [60] 

27 ebractenoid K H OH E.ebracteolata [69] 

28 ebractenoid L H - E.ebracteolata [69] 

29 ebracteolatanolide A –  E.ebracteolata [54] 

30 ebracteolatanolide B – - E.ebracteolata [61] 

31 ebractenoid M     

32 8α,14-dihydro-7β-hydroxyjolkinolide E – - E. terracina [70] 

33 13β -hydroxy-ent-abiet-8(14)-en-7-one – - E.fischeriana [55] 

34 langduin B  OH OH E. fischeriana [54] 

35 ebractenoid N. CH3 H E. ebrcteolata [69] 

36 methyl 8 β-hydroxy-12-oxo-ent-abieta-13,15(17) dien-16-

oate 

H - E. portulacoides [59] 

37 methyl 8β, 11β -dihydroxy-12-oxo-ent-abieta-13,15(17)-

dien-16-oate 

OH - E. portulacoides [59] 

N E.1 اD�"�*�ع ا�ا  réf 

38 3,4,18β-Cyclopropa-14-oxo-ent-abiet-7-en-16,12-olide E. retusa [71] 

39 3,4,18β-Cyclopropa-14-oxo-ent-abieta-8,9,13,15-dien-16,12-olide E. retusa [71] 

40 3,4,18β-Cyclopropa-7-hydroxy-14-oxo-ent-abieta-8,9,13,15-dien-16,12-olide   

41 3,4,18β-Cyclopropa-8β-hydroxy-14-oxo-ent-abiet-13,15-en-16,12-olide E. retusa [71] 

42 3,4,18β-Cyclopropa-14-oxo-ent-abieta-7,13,15-dien-16,12-olide E. retusa [71] 

 

O

H

O

O

H

H

H

O

H

O

O
H

O

H

O

O

O

H

O

O

OH

O

H

O

O
OH

38 39 40 41 42

 �A9-8-  : 4ھ����  ent-Abietanes   

 �A9–7-  :  �Aھ�ent-Abietanes 3 
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7-2 -2  �D� ھent-Atisanes  

�)  �2ءت)
�; ���Euphorbia  ��A:7K6/6/6	�#? ا
i�4و
� �� ا�G 

 

 

 

 

 

 

�)  :  -9-�دول رEم)
����� ا
i�4و
� �� ا<
��ت ا�K�7
  ent-Atisanes ھ��A اتذو Euphorbiaا

 

7-2-3  �D� ھent-Trachylobanes 

 (�)
�; Euphorbia  ��A:7K6/6/6#.�3 ���	�#? �; ا�G  

  

  

  

�) :  -10-�دول رEم)
����� ا
i�4و
� �� ا<
��ت ا�K�7
 ent-Trachylobanesھ��A  اتذو Euphorbia ا

 

  

no. 1D�"�ا E.*�ع ا�ا  

43 ent-2-hydroxyatisa-1,16(17)-diene-3,14-dione E. characias [63] 

44 ent-atis-16(17)-ene-3,14-dione E. characias  

E. fidjiana 

[63, 

72]  

45 ent-3R-hydroxyatis-16(17)-ene-2,14-dione E. characias [63] 

46 ent-16α,17-dihydroxyatisan-3-one E. quinquecostata 

 E. fidjiana 

[73] 

47 ent-atisane-3  ,16 α ,17-triol E. quinquecostata 

 

[73] 

48 ent-(13 R)-hydroxyatis-16(17)- ene-3,4-dione E. fidjana [74] 

49 ent-atis-16(17)-ene-3,4-dione E. fidjana [75] 

50 ent-(13 R,14 R)-dihydroxyatis-15- ene-15,17-dione 

 

E. fidjana [75] 

n E.1 اD�"�ا  Ref ا�*�ع 

51 ent-3-oxo-trachyloban-17-oic acid    E. wallichii [76] 

52 wallichanol A E. wallichii [76] 

53 wallichanol B E. wallichii [76] 

 

H

H

O

HO
O

H

H

HO

O
O

H

H

O

OH

HO

H

H

HO

OH

HO

H

H

O

O

H

H

O

HO
O

H

H

O

O

H

H

O

OH

CHO
OH

43 44 45 46

47 48 59 50

 �A9-9-  :  ھ����ent-Atisanes   

 
H

H

HO

OH

H

H

HO

OH

H

H

HO

COOH

O

51 52 53

 �A9-10-  :  ھ����ent-Trachylobanes   
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 ent-Kauranes ھ �� 4- 7-2

 (�)
�; Euphorbia  ��A:7K6/6/6#.�3 ���	�#? ا
i�4و
� �� ا�G 

 

�)  :  -11-�دول رEم)
����� ا
i�4و
� �� ا<
��ت ا�K�7
  ent-Kauranesھ��A  اتذو Euphorbiaا

 

 

 

 

 

 

 

 

 

 

 

 

 

R3

R
2

R4

R5

H

H

R
1

N° E.1 اD�"�ا R1 R2 R3 R4 R5 *�ع�ا réf 

54 16β,17-dihydroxy-entkauran-3-one H H H H H E. characias 

E.porula coides 

E.sieboldiana     

[63] 
[59] 

[77] 

55 17-acetoxy-16β-hy-droxy-ent-kauran-

3- one 

Ac H H H H E. portulacoides [78] 

56 Méthyl-8 β-dihydroxy-12-oxo-ent-

abiéta-13,15(17)-dièn-16-oate 

H =O CH3 α-CH2OAc β-OH E. portulacoides [79]  

57 2β, 16α, 19−trihydroxy-ent-kaurane β-OH H CH3 α-OH CH3 E. hirta [19] 

58 16β, 17−dihydroxy-ent-kaurane-3one H =O CH3 α-CH2OH β-OH E. hirta [19] 

59 16α, 17−dihydroxy-ent-kaurane-3one H =O CH3 α-OH β-OH E. hirta [19] 

60 3β, 16α, 17−trihydroxy-ent-kaurane H β-OH CH3 α-OH β-OH E. hirta [19] 

61 16α, 17, 19−trihydroxy-ent-kaurane H H CH2OH α-OH β-OH E. hirta [80] 

62 Ent-kaur-16-ene-3β-ol H α-OH CH3 =CH2 H E. hirta [19] 

N°   réf 

63 3 α ,12 α -dihydroxy-ent-8(14),15-isopimaradien-18-al E. quinquecostata [81] 

64 ent-pimara-8(14),15-diene-3 α ,17-diol E. quinquecostata [55] 

65 ent-pimara-8(14),15-dien-3 α -ol E. characias [63] 

66 3β,15,16-triacetoxy-ent-pimar-8(14)-ene E. characias [63] 

67 3β,15,16-triacetoxy-ent-pimar-8(14)-en-2-one E. characias [63] 

54-61 

 �A9-11-  :  �Aھ�ent-Kauranes 

�A9- 21-  :  (�)
����� ا
i�4و
� �� ا<
��ت ا�K�7
 ent-Pimaranesو  ent-Isopimaranes ;ھ��A اتذو Euphorbiaا

 

H

H

CHO

HO

OH

H

H

HO

OH

H

H

HO

H

H

AcO

AcO

OAc

H

H

AcO

AcO

OAc

O

63 64 65

67 68

54-62 

66 67 

 �A9-12-  :  ;�Aھ�ent-Isopimaranes  وent-Pimaranes 
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��>و�� �; ا� أ��ى&�6 *�ت  5- 7-2,* Euphorbia  

��mت إ�	��4
�� #! /iل O�K اK�� 4,��رة
��� ا
���7P4 � إ
& ا
����3 ا�K�7
�)(ا
 ��ا  Euphorbia   

  

  

 

 

 

 

 

 

 

�)  :  -13-�دول رEم)
����� ا
i�4و
� �� ا<
��ت ا�K�7
  Casbanesھ��A  اتذو Euphorbiaا

  

 

 

7-2 -6  �D� ھ  Casbanes 
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ر��ت 

 

 

 

 

 

 

  

  

  

�)  :  -14-�دول رEم)
����� ا
i�4و
� �� ا<
��ت ا�K�7
  Casbanesھ��A  اتذو Euphorbiaا

N° E.1 اD�"�*�ع ا�ا réf 

68 3 β-hydroxy-2-oxomanoyloxide         E. segetalis             [87] 

69 langduin D E. quinquecostata [58] 

70 langduin C E. characias [66] 

71 fischeria A E. characias [66] 

 �A913-  :  ت   ھ�������K�7
 ������)  ا�Bى�)�
Euphorbia  

 �A914-  : ھ����   Casbanes 
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 Jatrophanes ھ �� 7- 7-2

  (�)

��Pص ا�Kو �����
�����  7�8Euphorbia	� ا<
��ت ا�K�7
 #�Aن /�دة Jatrophanesھ��A  اتذو���ر ا

�
�	76� \�7P4K ا���� �>� �(�4/� �(�4/�ت acetyl, propanoyl, butanoyl, isobutyryl, benzoyl, 

tigloyl, nicotinoyl, angeloyl و ���ھ�  

 

 

 

 

 

�) :  -15-�دول رEم 8)
����� ا
i�4و
� �� ا<
��ت ا�K�7
 Jatrophanes    1ھ��A اتذو Euphorbia ا

N° =��4
 réf  ا��وع    ا�! ا

72 yuexiandajisu B - - - E.pekinensis [17] 

73 Pekinenin D CHO - - E.pekinensis [17]  

74 Pekinenin E COOH - - E.pekinensis [17] 

75 Macroricasbalone A H - - E.macrorrhiza [83] 

76 Macroricasbalone B OH - - E.macrorrhiza [83] 

77 yuexiandajisu A OH - - E. ebracteolata              [84] 

78 yuexiandajisu B H - - E. ebracteolata              [84] 

79 pekinenin A H CH2OH H E.pekinensis [17] 

80 macroricasbalone C OH H OH E.macrorrhiza [83] 

81 pekinenal OH - - E.pekinensis [17] 

82 Pekinenin F H - - E.pekinensis [17] 

N°.                                                           1D�"�ا E.ا R1 R2 R3 R4 R5 R6 *�ع�ا réf 

83 (2 S,3 S,4 S,5 R,7 S,8 R,9 S,13 S ,14 S,15 R)-

14-acetoxy-7-isobutyryloxy-5,8-bis(2-meth- 

ylbutanoyloxy)jatropha-6(17),11 E-diene-

3,9,15-triol 

H 

H H iBu MeBu H E. terracina [85] 

84 (2 S,3 S,4 S,5 R,7 S,8 S,9 S,13 S,14 R,15 R)-

14-acetoxy-5,7- diisobutyryloxy-8-(2-

methylbu- tanoyloxy)jatropha-6(17),11 

E-diene-3,9,15-triol 

H H Me

Bu 

IBu MeBu OH E. terracina [85] 

85 (2 S,3 S,4 S,5 R,7 S,8 R,9 S,13 S,14 S,15 R)-

14-acetoxy-5,7-diisobutyryloxy-8-

(2methylbutanoyloxy) jatropha-6(17),11 E-

diene-3,9,15-triol 

H H iBu IBu MeBu OH E. terracina [85] 

86 2,5,14-triacetoxy-3-benzoyloxy-7-

isobutyryloxy-9-nicotinoyloxy-jatropha-

6(17),11 E-diene-8,15-diol 

OAc Bz Ac iBu H Nic E. peplus [84] 

87 2,5,7,8,9,14-hexaacetoxy-3-

benzoyloxyjatropha-6(17),11 E-dien-15- ol 

OAc Bz Ac Ac Ac Ac E. peplus [84] 

88 2,5,9,14-tetraacetoxy-3- benzoyloxy-7-

6(17),11 E-diene-8,15-diol 

isobutyryloxyjatropha- 

OAc Bz Ac iBu H Ac E. peplus [84] 

 �A9-15-  : �A1 ھ�    Jatrophanes 
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�) :  -16-�دول رEم)
����� ا
i�4و
� �� ا<
��ت ا�K�7
 Jatrophane    2ھ��A اتذو Euphorbia ا

N° 1D�"�ا E.ا  R1 R2 *�ع�ا réf 

94 (2 S,3 S,4 R,5 R,7 S,8 R,13 R,14 R,15 R)-5,7,8,14-tet- 

raacetoxy-3-benzoyloxy-15-hydroxyjatropha-6(17),11 E- 

OAc Ac E. semiperfoliata [62] 

 dien-9-one     

95 (2 S,3 S,4 R,5 R,7 S,8 R,13 R,14 R,15 R)-5,7,14-triac- OiBu Ac E. semiperfoliata [62] 

 etoxy-3-benzoyloxy-15-hydroxy-8-isobutyryloxyjatropha-

6(17),11 E-dien-9-one 

    

 
96 (2 S,3 S,4 R,5 R,7 S,8 R,13 R,14 R,15 R)-5,7-diacetoxy- OH H E. semiperfoliata [62] 

 3-benzoyloxy-8,14,15-trihydroxyojatropha-6(17),11 E-dien-9-

one 

    

97 (2 S,3 S,4 R,5 R,7 S,8 R,13 R,14 R,15 R)-5,7,8-triac- OAc H E. semiperfoliata [62] 

 etoxy-3-benzoyloxy-14,15-dihydroxyjatropha-6(17),11 E-dien-

9-one 

    

98 (2 S,3 S,4 R,5 R,7 S,8 R,13 R,14 R,15 R)-5,7,14-triac- OH Ac E. semiperfoliata [62] 

 etoxy-3-benzoyloxy-8,15-dihydroxyjatropha-6(17),11 E-dien-

9-one 

    

99 (2 S,3 S,4 R,5 R,7 R,13 R,14 R,15 R)-5,7,14-triacetoxy-3- H Ac E. semiperfoliata [62] 

 benzoyloxy-15-hydroxyjatropha-6(17),11 E-dien-9-one   E. hyberna subsp. [87] 

      
      

 

  

 

 

 

 

 

89 2,5,7,14-tetraacetoxy-3-benzoyloxy-9- E-

diene-8,15-diol nicotinoyloxyjatropha-

6(17),11 

OAc Bz Ac Ac H Nic E. peplus [84] 

90 2,5,7,9,14-pentaacetoxy-3-

benzoyloxyjatropha-6(17),11 E-diene-8,15-

diol 

OAc Bz Ac Ac H Ac E. peplus [84] 

91 pepluanin A OAc Bz Ac Ac Ac Nic E. peplus [86] 

92 pepluanin B OAc Bz Ac MeBu H Nic E. peplus [86] 

93 pepluanin C OAc Ac iBu Bz Ac Ac E. peplus [86] 
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�)  :  -17-�دول رEم)
����� ا
i�4و
� �� ا<
��ت ا�K�7
  Jatrophane    3ھ��A اتذو Euphorbiaا

 

 

 

 

 

N° 1D�"�ا E.ا                                                        R1  R2 R3 R4 R5 R6  *�ع�ا réf 

100 (2 S,3 S,4 R,5 R,7 S,8 S,9 S,l3 S,15 R)-3,9,15-

trihydroxy-    5,7,8-triisobutyryloxyjatropha-

6(17),11 E-dien-14-one 

H H iBu OiBu OiBu H E. segetalis [88] 

101 (2 S,3 S,4 R,5 R,7 S,8 S,9 S,l3 S,15 R)-3,9,15-

trihydroxy-    7-isobutyryloxy-5,8-bis(2-

methylbutanoyloxy)jatropha-6(17),11 E-dien-14-

H H MeBu OiBu OMeB

u 

H E. segetalis [88] 

102 (2 S,3 S,4 R,5 R,7 S,8 S,9 S,l3 S,15 R)-3,9,15-

trihydroxy-5,7-diisobutyryloxy-8-(2-

methylbutanoyloxy)jatropha-6(17),11 E-dien-14-

one 

H H iBu OiBu  

OM

eBu 

H E. segetalis [88] 

103 1,5,8,9-tetraacetoxy-2-benzoyloxyacetoxy-7-

isobutyryloxyjatropha-   6(17),11E-dien-14-one 

OAc BzOAc Ac OiBu  

OAc 

Ac E. segetalis [88] 

104 5-acetoxy-3-benzoyloxy-9-cinnamoyloxy-15-

hydroxyjatropha-     6(17),11E-dien-14-one 

H Bz Ac H H Cinn E. segetalis [88] 

105 5-acetoxy-3,9-dicinnamoyloxy-15-

hydroxyjatropha-6(17),11E-dien- 14-one 

H Cinn Ac H    H Cinn E. segetalis [88] 

no.                             E.1 اD�"�ا  R1 R2 R3 R4 R5 R6 R7 *�ع�ا R
ef 

106 (2 S,3 S,4 S,5 R,7 S,8 S,9 S,11 E,13 

S,15 R)-5,7,8- tris(2-

methylbutanoyloxy)-3,9,15- 

trihydroxyjatropha-6(17),11-dien-14-one 

H H MeBu OMe

Bu 

OMeBu H H E. terracina [85] 

107 (2 S,3 S,4 S,5 R,7 S,8 S,9 S,11 E,13 

S,15 R)-3,9,15- trihydroxy-5,7,8-

6(17),11-dien-14-one 

triisobutyryloxyjatropha- 

H H iBu OiBu OiBu H H E. terracina [85] 

108 (2 S,3 S,4 S,5 R,7 S,8 S,9 S,11 E,13 

S,15 R-3,9,15- trihydroxy-7-

isobutyryloxy-5,8-bis(2- loxy)jatropha-

6(17),11-dien-14-one methylbutanoy- 

H H MeBu OiBu OMeBu H H E. terracina [85] 

109 (2 S,3 S,4 S,5 R,7 S,8 S,9 S,11 E,13 

S,15 R)-3,9,15- trihydroxy-5,7-

diisobutyryloxy-8-(2- methylbutanoy- 

loxy)jatropha-6(17),11-dien-14-one 

H H iBu OiBu OMeBu H H E. terracina [85] 

110 pepluanin D H Ac Ac Ac H Ac Ac E. peplus [86] 

111 pepluanin E OAc Bz Ac IBu OH Nic H E. peplus [86] 

112 2R,3  ,5R,8R,9R,15 -hexaacetoxy-7  -

benzoyloxyjatro- pha-6(17),11E-dien-14-

one 

OAc Ac Ac Bz OAc Ac Ac E.turczaninowii [86] 

113 3  ,5R,8R,9R,15 -pentaacetoxy-7  -

benzoyloxyjatropha-6(17),11E-dien-14-

H Ac Ac Bz OAc Ac Ac E.turczaninowii [89] 
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  Jatrophanes    4ھ��A اتذو Euphorbiaا
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one 

114 3  ,5R,7  ,8R,9R,15 -hexaacetoxy-2R-

benzoyloxyjatro- pha-6(17),11E-dien-14-

one 

OBz Ac Ac OAc OAc Ac Ac E.turczaninowii [89] 

115 (2 S,3 S,4 S,5 R,7 S,8 S,9 S,13 S,15 R)-

3-acetoxy-5,9,15-trihydroxy-7-

isobutyryloxy- methylbutanoy-8-(2- 

loxy)-jatropha-6(17),11 E-dien-14-one 

H Ac H IBu OMeBu H H E. terracina [85] 

116 (2 S,3 S,4 R,5 R,7 S,8 R,13 S,15 R)-

5,7,8,9,15-pentaacetoxy-3  -

benzoyloxyjatropha-6(17),11 E-dien-14-

one 

H Bz Ac Ac OAc Ac Ac E. mongolica [90] 

117 (2 R,3 R,4 R,5 R,7 S,8 S,9 S,11 E,13 

S,15 R)-7,8,9- triacetoxy-3,15-

dihydroxy-2,5-bis(2-methylbutanoy- 

loxy)jatropha-6(17),11-dien-14-one 

OMe

Bu 

H MeBu Ac OAc Ac H E. obtusifolia [91] 

118 (2 R,3 R,4 R,5 R,7 S,8 S,9 S,11 E,13 

S,15 R)-7,8,9- triacetoxy-3,7,8,9,15-

pentahydroxy-2- isobutyryloxy-5-(2-

methylbutanoyloxy)jatropha-6(17),11-

dien-14-one 

OiBu H MeBu Ac OAc Ac H E. obtusifolia [91] 

119 (2 R,3 R,4 R,5 R,7 S,8 S,9 S,11 E,13 

S,15 R)-7,8,9- triacetoxy-3,15-

dihydroxy-2-nicotinoyloxy-5-(2-meth- 

ylbutanoyloxy)jatropha-6(17),11-dien-

14-one 

ONic H MeBu Ac OAc Ac H E. obtusifolia [91] 

120 (2 R,3 R,4 R,5 R,7 S,8 S,9 S,11 E,13 

S,15 R)-8,9-diac- etoxy-3,15-dihydroxy-

7-isobutyryloxy-2,5-bis(2-meth- 

ylbutanoyloxy)jatropha-6(17),11-dien-

14-one 

OMe

Bu 

H MeBu IBu OAc Ac H E. obtusifolia [91] 

121 (2 R,3 R,4 R,5 R,7 S,8 S,9 S,11 E,13 

S,15 R)-2,8,9- triacetoxy-3,15-

dihydroxy-7-isobutyryloxy-5-(2-meth- 

ylbutanoyloxy)jatropha-6(17),11-dien-

14-one 

OAc H MeBu IBu OAc Ac H E. obtusifolia [91] 

122 (2 R,3 R,4 R,5 R,7 S,8 S,9 S,11 E,13 

S,15 R)-7,9-diac- etoxy-8-benzoyloxy-

5,8,15-trihydroxy-2,3-bis(2-meth- 

ylbutanoyloxy)jatropha-6(17),11-dien-

14-one 

OMe

Bu 

Me

Bu 

H Ac OBz Ac H E. obtusifolia [91] 

123 (2 R,3 R,4 R,5 R,7 S,8 S,9 S,11 E,13 

S,15 R)-8,9-diac- etoxy-5,15-dihydroxy-

7-isobutyryloxy-2,3-bis(2-meth- 

ylbutanoyloxy)jatropha-6(17),11-dien-

14-one 

OMe

Bu 

Me

Bu 

H IBu OAc Ac H E. obtusifolia [91] 

124 (2 R,3 R,4 R,5 R,7 S,8 S,9 S,11 E,13 

S,15 R)-2,3,8,9- tetraacetoxy-15-

hydroxy-5,7-diisobutyryloxyjatropha-

6(17),11-dien-14-one 

OAc Ac IBu iBu OAc Ac H E. terracina [85] 

 

125 (2 R,3 R,4 R,5 R,7 S,8 S,9 S,11 E,13 

S,15 R)-2,3,8,9- tetraacetoxy-5-

benzoyloxy-15-hydroxy-7-isobutyry- 

loxyjatropha-6(17),11-dien-14-one 

OAc Ac Bz iBu OAc Ac H E. terracina [85] 

126 (2 R,3 R,4 R,5 R,7 S,8 S,9 S,11 E,13 

S,15 R-2,5,8,9- tetraacetoxy-3-

(benzoyloxyacetoxy)-15-hydroxy-7- 

isobutyryloxyjatropha-6(17),11-dien-14-

one 

OAc BzO

Ac 

Ac iBu OAc Ac H E. terracina 

E. dendroides 

[85] 

[92] 

127 euphodendroidin A OAc H IBu Bz OAc Ac H E. dendroides [92] 



 ا
��� ا�ول                                                                      ا
�را�� ا
	�	�����ا���

 19 

 

 

 

 

�)  :  -19-�دول رEم)
����� ا
i�4و
� �� ا<
��ت ا�K�7
 Jatrophanes     5ھ��A اتذو Euphorbiaا

 

 

 

 

 

 

128 euphodendroidin B OAc H MeBu Bz OAc Ac H E. dendroides [92] 

129 euphodendroidin C OAc H Nic Bz OAc Ac H E. dendroides [92] 

130 euphodendroidin D H H IBu Bz OAc Ac H E. dendroides [92] 

131 euphodendroidin E H Ac IBu Bz OAc Ac H E. dendroides [92] 

132 euphodendroidin F OH Ac IBu Bz OAc Ac H E. dendroides [92] 

133 euphodendroidin G OAc Nic Ac iBu OAc Ac H E. dendroides [92] 

134 euphodendroidin H H Bz Ac iBu OAc Ac H E. dendroides [92] 

135 euphodendroidin I ONic Ac IBu Ac OAc Nic Ac E. dendroides [92] 

136 altotibetin A H Ac Bz Ac OAc Ac Ac E. mongolica 

E. altotibetic 

[90] 

[93] 

137 altotibetin B H Ac Bz Bu OAc Ac Ac E. altotibetic [93] 

138 altotibetin C OH Ac Bz Ac OAc Ac Ac E. altotibetic [93] 

139 altotibetin D OH Ac Bz Bu OAc Ac Ac E. altotibetic [93] 

140 Euphodendrophane H H Pr α-OAc iBu α-OBz NiC CH3 E. dendroides ]15[  

141 Euphodendrophane I H Pr α-OAc iBu α-ONiC NiC CH3 E. dendroides ]15[  

142 Euphodendrophane J H Pr α-OAc iBu α-OiBu NiC CH3 E. dendroides ]15[  

143 Euphodendrophane K H iBu α-OAc iBu α-OBz NiC CH3 E. dendroides ]15[  

144 Euphodendrophane L H iBu α-OAc iBu α-ONiC NiC CH3 E. dendroides ]15[  

145 Euphodendrophane M H iBu α-OAc Ac α-ONic Ac CH3 E. dendroides ]15[  

146 Euphodendrophane N H Ac α-OAc iBu α-OAc NiC CH3 E. dendroides ]15[  

147 Euphodendrophane O OAc iBu α-OAc iBu α-OAc NiC CH3 E. dendroides ]15[  

148 Euphodendrophane P OAc iBu α-OAc iBu α-OAc NiC CH3 E. dendroides ]15[  

149 Euphodendrophane A H Pr α-OAc iBu α-OAc NiC CH3 E. dendroides ]15[  

150 Euphodendrophane B H iBu α-OAc iBu α-OAc NiC CH3 E. dendroides ]15[  

151 guyonianin G H iBu Ac H iBu Ac Bz E.guyoniana [94] 

152 guyonianin H H iBu Ac H Ac Ac Bz E.guyoniana [94] 

n =��4
��ع R1 R2 R3 R4 ا�! ا
 réf ا

153 esulatin D OAc Ac H Ac     E. esula [95] 

154 esulatin F OAc iBu OAc Ac     E. esula [96] 

155 ((2 R,3 R,4 S,5 R,7 S,8 R,13 R,15 R)-

2,3,5,7,15-pentaacetoxy-9- ni 

cotinoyloxyjatropha-6(17),11 E-dien-14-one 

OAc Ac H Nic    E. peplus [97] 

156 3  ,5R,7  ,15  -tetraacetoxy-9-

nicotinoyloxyjatropha-6(17),11E-dien-14-one 

H Ac H Nic    E. peplus [95] 

O
AcO

AcO H

R2O
AcO

R3

R1

OR4

 �A9-19- : �A5 ھ�      Jatrophanes   
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�)  :  -20-�دول رEم)
����� ا
i�4و
� �� ا<
��ت ا�K�7
 Jatrophanes    6ھ��A اتذو Euphorbiaا

 

 

 

 

 

�)  :  -21-�دول رEم)
����� ا
i�4و
� �� ا<
��ت ا�K�7
 Jatrophanes    7ھ��A اتذو Euphorbiaا

no. 1D�"�ا E.ا R1 R2 R3 R4 R5 R6 *�ع�ا Ref 

157 amygdaloidins  A Ac Ac Ang Ang Nic H E. amygdaloides [98] 

158 amygdaloidins  B Ang H Ang Ac Nic H E. amygdaloides [98] 

159 amygdaloidins  C Hydrp H Ang Ac Nic H E. amygdaloides [98] 

160 amygdaloidins  D Ang H Ang Ac Ac H E. amygdaloides [98] 

161 amygdaloidins  E Ang H Hydrp Ac Ac H E. amygdaloides [98] 

162 amygdaloidins  F Ang H Hydrp Ac Ac Ac E. amygdaloides [98] 

163 amygdaloidins  G Ang Ac H Hydrp Ac H E. amygdaloides [98] 

164 amygdaloidins  H Hydrp Ac H Ang Ac H E. amygdaloides [98] 

165 amygdaloidins  I Ac Hydrp H Ang Ac H E. amygdaloides [98] 

166 amygdaloidins  J Hydrp Ac Ang H Ac H E. amygdaloides [98] 

167 amygdaloidins  K Ac Hydrp Ang H Ac H E. amygdaloides [98] 

168 amygdaloidins  L Ang Ac Hydrp H Ac H E. amygdaloides [98] 

No E.1 اD�"�ا  R1 R2 R3 *�ع�ا ref 

169 (2 R,3 R,4 S,5 R,7 S,8 R,13 R,15 R)-2,3,5,7,15-pentaac- etoxy-

8-isobutyryloxyjatropha-6(17),11 E-diene-9,14-dione 

OAc Ac OiBu E.semiperfoliata 

 E. paralias 

[62, 

95] 

[99] 

170 (2 R,3 R,4 S,5 R,7 S,8 R,13 R,15 R)-2,3,5,7,15- pentaacetoxy-

8-tigloyloxyjatropha-6(17),11 E-diene-9,14- dione 

OAc Ac OTig E. semiperfoliata [62] 

171 (2 R,3 R,4 S,5 R,7 S,8 R,13 R,15 R)-2,3,5,7,15- pentaacetoxy-

8-benzoyloxyjatropha-6(17),11 E-diene-9,14- dione 

OAc Ac OBz E. semiperfoliata [62] 

172 (2 R,3 R,4 S,5 R,7 S,8 R,13 R,15 R)-3,5,7,8,15- pentaacetoxy-

2-nicotinoyloxyjatropha-6(17),11 E-diene-9,14-dione 

Nic Ac OAc E. semiperfoliata [62] 
[95] 

173 (2 R,3 R,4 S,5 R,7 S,8 R,13 R,15 R)-2,3,5,8,15- pentaacetoxy-

7-benzoyloxyjatropha-6(17),11 E-diene-9,14- dione 

OAc Bz OAc E. 

semiperfoliataE. 

Turczaninowii 

[62] 

[95] 

174 (2 R,3 R,4 S,5 R,7 S,8 R,13 R,15 R)-2,3,5,8,15- pentaacetoxy-

7-isobutyryloxyjatropha-6(17),11 E-diene-9,14-dione 

OAc iBu OAc E. semiperfoliata [62] 

175 (2 R,3 R,4 S,5 R,7 S,8 R,13 R,15 R)-3,5,7,8,15- pentaacetoxy-

2-benzoyloxyjatropha-6(17),11 E-diene-9,14- dione 

OBz Ac OAc E. semiperfoliata [62] 

176 (2 R,3 R,4 S,5 R,7 S,8 R,13 R,15 R)-2,3,5,7,15- pentaacetoxy-

8-hydroxyjatropha-6(17),11 E-diene-9,14- dione 

OAc Ac OH E. semiperfoliata [62] 

177 (2 R,3 R,4 S,5 R,7 S,8 R,13 R,15 R)-2,3,5,15-tetraac- etoxy-7-

isobutyryloxyjatropha-6(17),11 E-diene-9,14-dione 

OAc iBu H E. semiperfoliata [62] 

178 esulatin B OAc Ac H E. seguieriana 

 E. semiperfoliata 

[95] 

[62] 

179 (2 R,3 R,4 S,5 R,7 S,8 R,13 R,15 R)-2,3,5,7,15- pentaacetoxy- 

8-isobutyryloxyjatropha-6(17),11 E-diene-9,14-dione 

OAc Ac iBu E. paralias [100] 
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180 (2 R,3 R,4 S,5 R,7 S,8 R,13 R,15 R)-2,3,5,7,15- pentaacetoxy-

8-angeloyloxyjatropha-6(17),11 E-diene-9,14-dione 

OAc Ac Ang E. paralias [100] 

181 (2 R,3 R,4 S,5 R,7 S,8 R,13 R,15 R)-3,5,7,15- tetraacetoxy-8-

isobutyryloxyjatropha-6(17),11 E-diene-9,14-dione 

H Ac OiBu E. paralias [100] 

182 (2 R,3 R,4 S,5 R,7 S,8 R,13 R,15 R)-2,3,5,7,15- pentaacetoxy-

8-(2-methylbutanoyloxy)jatropha-6(17),11 E-diene-9,14-dione 

OAc Ac OMeBu E. paralias [100] 

183 (2 R,3 R,4 S,5 R,7 S,8 R,13 R,15 R)-2,3,5,7,15- pentaacetoxy-

8-benzoyloxyjatropha-6(17),11 E-diene-9,14- dione 

OAc Ac OBz E. paralias [100] 

184 (2 R,3 R,4 S,5 R,7 S,8 R,13 R,15 R)-2,3,5,7,8,15-

hexaacetoxyjatropha-6(17),11 E-diene-9,14- dione 

OAc Ac OAc E. paralias  

E. semiperfoliata 

[100] 

[62] 

185 pubescenol: 5R,8  ,15  -triacetoxy-3  -benzoyloxy-4R- hydroxy-

13  H-jatropha-6(17),11E-diene-9,14-dione 

- -  ² [66] 

no. E.1 اD�"�ا  R1 R2 R3 R4 R5 *�ع�ا ref 

186 (2 S,3 S,4 S,5 R,7 S,8 S,9 S,11 E,13 S,15 R)-3,5,8,15-

tetraac- etoxy7-isobutyryloxyjatropha-6(17),11-diene-

9,14-dione 

Me H Ac OiBu Ac E. terracina [85] 

187 (2 S,3 S,4 R,5 R,7 S,8 R,13 S,15 R)-5,7,8-triacetoxy-3-

benzoyloxy-15-hydroxyjatropha-6(17),11 E-diene-

9,14-di- one 

Me H Bz OAc H E.mongolica [90] 

188 

 

(2 S,3 S,4 S,5 R,7 S,8 S,9 S,11 E,13 S,15 R)-5,8,15-

triac- etoxy-3-benzoyloxyjatropha-6(17),11 E-diene-

9,14-dione 

H Me Bz H Ac E. hyberna [101

189 3  ,5 α,8 α,15 -tetraacetoxy-7  -benzoyloxyjatropha-

6(17),11E- diene-9,14-dione 

Me H Ac OBz Ac E. turczani- 

nowii 

[90] 

190 Euphopubescenol - - - - - E.pubescens [101

191 Euphodendrophane G ONic iVal Ac H H E.dendroides ]15[  

192 3β-Benzoyloxy-5 α,7β-diacetoxy-15b-

hydroxyjatropha-6(17),11E-diene-9,14-dione 

H Bz Ac OAc H E.mongolica [102] 

193 3β-Benzoyloxy-5 α,8 α -diacetoxy-15β-hydroxy-7b-

propanoyloxyjatropha-6(17),11E-diene-9,14-dione 

H Bz Ac OProp OAc E.mongolica [102] 

194 3β-Benzoyloxy-7β-n-butanoyloxy-5a,8a-diacetoxy-

15β-hydroxyjatropha-6(17),11E-diene-9,14-dione 

H Bz Ac OBu OAc E.mongolica 97] 

195 3β-Benzoyloxy-5 α,8 α -diacetoxy-15β-hydroxy-7β-

isobutanoyloxyjatropha-6(17),11E-diene-9,14-dione 

H Bz OAc O iBu OAc E.mongolica 97] 

196 esulatin E - - - - - E. esula [95] 
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�)  :  -23-�دول رEم)
����� ا
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 Jatrophanes    9ھ��A اتذو Euphorbiaا

  

 

 

 

 

�)  :  -24-�دول رEم)
����� ا
i�4و
� �� ا<
��ت ا�K�7
  Jatrophanes    10ھ��A اتذو Euphorbiaا

n E.1 اD�"�ا  R1 R2 R3 R4 *�ع�ا réf 

197 kansuinin E H Ac OBz Nic E. kansui [103] 

198 esulatin A OAc iBu OAc Ac E. esula 58 

199 2 α ,3  ,5 α ,9-tetraacetoxy-11,12-epoxy- OAc iBu OiBu Ac E. salicifo- lia 

E. salicifo lia 

[104] 

[104] 

200 7  ,8 α -diisobutyryloxyjatroph-6(17)-en-

14one 2 α ,3  ,5 α ,6  ,9 α -

pentaaacetoxy11,12- epoxy-8 α -

isobutyryloxyjatroph-6(17)-en-14-one 

 

OAc     Ac 

 

OiBu 

 

Ac 

E. salicifo-lia 

 

 

[104] 

201 kansuinin F H     Ac OBz Bz E. kansui [105] 

202 kansuinin G H H Nic E. kansui [100 

203 kansuinin C Ac H – – E. kansui [103] 

204 kansuinin B H Ac – – E. kansui [103] 

N° E.1 اD�"�ا  réf ا�*�ع    

205 (2 R,3 S,4 S,7 S,8 S,9 S,13 S,14 S,15 R)-8,9,14,15-

tetraac- etoxy-3-benzoyloxyjatropha-5 E,11 E-dien-

7-ol 

OBz H  E. serrulata [106] 

206 (2 R,3 S,4 S,7 S,8 S,9 S,13 S,14 S,15 R)-7,8,9,14,15-

pen- taacetoxy-3-benzoyloxyjatropha-5 E,11 E-diene 

OBz OAc  E. platyhyllos [107] 

207 euphopubescene OAc OAc  E. pubescene [61] 

208 14 β-acetoxy-3 β -benzoyloxyjatropha-5E,11 E-

diene-7  ,9 α ,15  -triol 

OH OAc H E. helioscopia [108] 

209 7  ,9 α ,14  -triacetoxy-3  -benzoyloxyjatropha-5 

E,11 E-diene-15  ,17- diol 

OAc OH OH E. helioscopia [108] 

210 14α,15  -diacetoxy-3  ,7  -dibenzoyloxy-17-hydroxy-

(2  H,13  H) jatropha-5 E,11 E-dien-9-one 

   E. helioscopia [108] 
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 Jatrophanes    11ھ�$� اتذو Euphorbia ا

 

 

 

 

 

 

���و
� �� ا
��� :  -26-�دول ر�م
��� ا���
�ت ا��!�"
  Jatrophanes    12ھ�$� ذوات Euphorbia ا

 

 

 

 

 

 

N°                                                           &'��
ا�) ا  R1 R2 R3 R4 R5 plant réf 

211 pubescene D H Me Ac Bz H E. pubescens [109] 
212 3  ,9 α ,15  -triacetoxy-7  -butanoyloxyjatropha-

5E,11 E-dien-14-one 

Me H Ac Bu Ac E. pubescens [110] 

213 euphodendrophanes Q Pr OAc Nic   E.dendroides ]15[
 

214 euphodendrophanes P OAc Nic Nic   E.dendroides ]15[
 

215 euphodendrophanes R OAc OAc Bz   E.dendroides ]15[
 

216 euphodendrophanes S OAc OAc Nic   E.dendroides ]15[
 

217 euphoheliosnoid D - - - - - E. helioscopia [67] 

N° ا����� ا��  R1 R2 R3 ع
 réf ا��

218 (2 S,3 S,6 S,7 R,8 R,9 S,13 S,14 S,15 R)-7,8,9,14,15-

pentaacetoxy-3- benzoyloxyjatropha-4 E,11 E-dien-6-ol 

OH Me Ac E. serrulata [106]
 

219 (2 S,3 S,6 S,7 R,8 R,9 S,13 S,14 S,15 R)-8,9,14,15-tet- 

raacetoxy-3,7-dibenzoyloxyjatropha-4 E,11 E-dien-6-ol 

OH Me Bz E. serrulata [106]
 

220 (2 S,3 S,6 S,7 R,8 R,9 S,13 S,14 S,15 R)-7,8,9,14,15- 

pentaacetoxy-3-benzoyloxyjatropha-4 E,11 E-dien-6-ol 

Me OH Ac E.platyphyl- los [107] 
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���و
� �� ا
��� :  -27-�دول ر�م
��� ا���
�ت ا��!�"
 Jatrophanes     13 ھ�$� اتذو Euphorbia ا

 

 

 

 

 

 

 

���و
� �� ا
��� :  -28-�دول ر�م
��� ا���
�ت ا��!�"
 Jatrophanes     15 ھ�$� اتذو Euphorbia ا

 

 

N° ا�� ا����� R1     R2   R3   R4 R5   R6    ع
 réf ا��

221 (2 R,3 R,6 S,7 R,8 R,9 S,13 S,15 R)-6,7,8,9,15-

pen- taacetoxy-3-benzoyloxy-2-hydroxyjatropha-4 

E,11 E-dien-14- one 

Me OH Ac Me H Ac E. serrulata [106]
 

222 (2 R,3 R,6 S,7 R,8 R,9 S,13 S,15 R)-7,8,9,15-

tetraac- etoxy-3-benzoyloxy-6-hydroxyjatropha-4 

E,11 E-dien-14-one 

H Me H Me H Ac E. 

platyphyl- 

los 

[107]
 

223 (2 R,3 R,6 S,7 R,8 R,9 S,13 S,15 R)-6,7,8,9,15-

pen- taacetoxy-3-benzoyloxyjatropha-4 E,11 E-

dien-14-one 

H Me Ac Me H Ac E. serrulata [106]
 

224 (2 R,3 R,6 R,7 R,8 R,9 S,13 S,15 R)-2,7,8,9-

tetraacetoxy-3- benzoyloxy-6,15-

dihydroxyjatropha-4 E,11 E-dien-14-one 

Me OAc H Me H H E. serrulata [111] 

225 (2 R,3 R,6 S,7 R,8 R,9 S,13 S,15 R)-2,6,7,8,9,15-

hexaacetoxy-3-benzoyloxyjatropha-4 E,11 E-dien-

14-one 

Me OAc Ac Me H Ac E. serrulata [111] 

226 serrulatin B Me H Ac H Me Ac E. serrulata  

227 (2 R,3 S,6 S,7 R,8 R,9 S,13 R,15 R)-6,7,8,9,15-

pentaacetoxy-3-benzoyloxyjatropha-4 Z,11 E-dien-

14-one 

- - - - - - E. serrulata [112] 

228 (2 R,3 S,6 S,7 R,8 R,9 S,13 R,15 R)-6,7,8,9,14-

pen- taacetoxy-3-benzoyloxyjatropha-1(15),4 Z,11 

E-triene 

- - - - - - E. serrulata [112] 

N° ا�� ا����� R1 R2     R3         R4      R5           R6    R7  réf 

229 (2 S,3 S,4 R,5 R,7 S,8 S,9 S,11 E,13 

S,14 S)-3,5,7,8,9,14- hexahydroxy-7-

isobutyryloxy-5,8-bis(2-methylbutano- 

yloxy)-1(15f14)abeojatropha-6(17),11-

dien-15-one 

H H      MeBu    iBu     MeBu    H        

      

Β-OH E terracina. [85] 

230 abeodendroidin F OH Ac     iBu        Bz      Ac        Ac       
.  

Β-OH E dendroides 
[113] 

231 epi-abeodendroidin F OH Ac     iBu        Bz      Ac         Ac     Β-OH E dendroides 
[113]
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���و
� �� ا
��� :  -29-�دول ر�م
��� ا���
�ت ا��!�"
 Jatrophanes     14 ھ�$� اتذو Euphorbia ا

 

 

 

 

 

 

���و
� �� ا
��� :  -30-�دول ر�م
��� ا���
�ت ا��!�"
 Jatrophanes    16ھ�$� اتذو Euphorbia ا

 

 

 

 

7-2 -8-   Lathyranes  ھ��

�ت  5/11/3ھ� ھ�$� �� +�ع ,����� .$�ن .-"	�ل !� �	
�� 01�2Phenyacetyl ،methoxy، 
methoxyphenylacetyl  ت�	'��
� �0 ا
���  ا�'���4"	� ��  ا,��)Euphorbia  

  

 

 

N° &'��
 réf ا
��ع R1 R2 R3 ا�) ا

232 kansuinin A H Ac Ac E. kansui [108]
 

233 kansuinin H OH Ac Ac E. kansui [105] 
234 kansuinin D H Ac Nic E. kansui [105] 
235 esulatin C - - - E. esula [108]

 

236 serrulatin A: (2 S,3 S,6 R,7 S,8 S,9 S,13 R,14 S,15 S)-

8,14,15-triacetoxy-3-benzoyloxy-6,9-epoxy-7-

tigloyloxyja- tropha-4 Z,11 E-dien-9-ol 

H Me Tig E. serrulata [108]
 

237 (2 R,3 S,6 R,7 S,8 S,9 S,13 R,14 S,15 S)-8,14,15-triac- 

etoxy-3-benzoyloxy-6,9-epoxy-7-tigloyloxyjatropha-4 

E,11 E-dien-9-ol 

Me H Tig E. serrulata [108]
 

238 (2 R,3 S,6 S,7 R,8 S,9 R,13 R,14 S,15 R)-8,14,15-triac- 

etoxy-3,7-dibenzoyloxy-6,9-epoxyjatropha-4 E,11 E-

dien-9-ol 

Me H Bz E. platyhyllos [108]
 

239 7β  ,9α,14β -triacetoxy-3β-benzoyloxy-12  ,15  -epoxyjat- 

roph-5E-en-11 β-ol 
- - - E. helioscopia [108]

 

N° &'��
 réf ا
��ع ا�) ا

240            salicifoline      E. salicifolia          

 

[114]
 

241 euphosalicin        E. salicifolia          

 

63 
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���و
� �� ا
��� :  -31-ر�م �دول
��� ا���
�ت ا��!�"
 Lathyranes    1 ھ�$� اتذو Euphorbia ا

N° ا�� ا����� R1 R2 R3 R4 R5 r réf 

242 3 β ,12α-diacetoxy-19-hydroxy-7 α,8 α -ditigloyloxyingol Ac Tigl Tigl OH Ac E. acrurensis 
[115]

 

243 3 β ,12 α,19-triacetoxy-7α -hydroxy-8α -ditigloyloxyingol Ac H Tigl OAc Ac E. acrurensis 
[115]

  

244 12 α,19-diacetoxy-3  ,7 α -hydroxy-8 α -ditigloyloxyingol H H Tigl OAc Ac E. acrurensis 
[115]

 

245 3 β,8 α,12 α -triacetoxy-7 α -isovaleryloxyingol Ac iVal Ac H Ac E. acrurensis 
[115]

 

246 3 β,8 α,12 α -triacetoxy-7 α -angeloxyingol Ac Ang Ac H Ac E. acrurensis 
[115]

 

247 3β ,12 α -diacetoxy-7 α,8 α -ditigloyloxyingol Ac Tigl Tigl H Ac E. acrurensis 
[115]

 

248 3β ,8 α,12 α -triacetoxy-7 α -tigloyloxyingol Ac Tigl Ac H Ac E. acrurensis 
[115]

 

249 3β ,12 α -diacetoxy-8 α -methoxy-7 α -tigloyloxyingol Ac Tigl Me H Ac E. acrurensis 
[115]

 

250 3β ,12R-triacetoxy-7 α -hydroxy-8 α -tigloyloxyingol Ac H Tigl H Ac E. acrurensis 
[115]

 

       E. lactea 
[116]

 

251 3β,7 α,12 α -triacetoxy-8 α -isovaleryloxyingol Ac Ac iVal H Ac E. tirucalli 
[117]

 

252 3 β,7 α,12 α -triacetoxy-8 α -benzoyloxyingol Ac Ac Bz H Ac E. niVulia 
[118]

 

       E. kamerunica 
[119]

 

       E. hermentiana 
[120]

 

253 3β,12 α -diacetoxy-7 α -angeloyloxy-8 α -methoxyingol Ac Ang Me H Ac E. niVulia 
[118]

 

       E. hermentiana 
[119]

 

254 12 α -acetoxy-7 α -angeloyloxy-3β -hydroxy-8 α -

methoxyingol 

H Ang Me H Ac E. niVulia 
[118]

 

       E. ingens 
[121]

 

255 3 β,12 α -diacetoxy-8 α -benzoyloxy-7 α -hydroxyingol Ac H Bz H Ac E. niVulia 
[118]

 

256 3 β,12 α -diacetoxy-7 α -benzoyloxy-8 α -

nicotinoyloxyingol 

Ac Bz Nic H Ac E. niVulia 
[118]

 

257 3β-acetoxy-7 α -angeloyloxy-12 α -hydroxy-8 α -

methoxyingol 

Ac Ang Me H H E. niVulia 
[122]

 

258 3β ,12 α -diacetoxy-8 α -methoxy-7 α -hydroxyingol Ac H Me H Ac E. niVulia 
[122]

 

259 3β,12R-diacetoxy-7 α -angeloyloxy-8 α -hydroxyingol Ac Ang H H Ac E. niVulia 
[122]

 

260 3β ,12 α,19-triacetoxy-8 α -nicotinoyloxy-7 α –

phenylacetoxyingol 

Ac PhAc Nic OAc Ac E. poisonii 
[123]

 

261 3β ,12R,19-triacetoxy-8 α -hydroxy-7 α –

phenylacetoxyingol 

Ac PhAc H OAc Ac E. poisonii 
[123]

 

262 3β ,19-diacetoxy-8 α,12 α -dihydroxy-7 α –

phenylacetoxyingol 

Ac PhAc H OAc H E. poisonii 
[123]

 

263 7 α,8 α,12 α -triacetoxy-3 -phenylacetoxyingol PhAc Ac Ac H Ac E. officinarum 
[124]

 

264 7 α,8 α,12 α -triacetoxy-3 -(p-

methoxyphenyl)acetoxyingol 

A Ac Ac H Ac E. officinarum 
[124]

 

265 7 α,12 α -diacetoxy-8 α -methoxy-3 -phenylacetoxyingol PhAc Ac Me H Ac E. officinarum 
[124]
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���و
� �� ا
��� :  -32-�دول ر�م
��� ا���
�ت ا��!�"
 Lathyranes    2 ھ�$� اتذو Euphorbia ا

 

 

 

 

 

 

 

 

���و
� �� ا
��� :  -33-�دول ر�م
��� ا���
�ت ا��!�"
 Lathyranes    3ھ�$� اتذو Euphorbia ا

N° ا����� ا��  R1 R2 R3 R4 ع
 réf ا��

270 

 

 
271 

(2 R,3 S,4 R,5 R,9 S,11 S,15 R)-5 α,15 -diacetoxy-3  -

benzoyloxylathyra-6(17),12 E-dien-14-one 

(2 R,3 S,4 R,5 R,9 S,11 S,15 R)-5R,15 -3,5,15-

triacetoxy- lathyra-6(17),12 E-dien-14-one  

Me 

 

 

Me 

H 

 

 

H 

Bz 

 

 

Ac 

Ac 

 

 

Ac 

E. hyberna 

 

 

E. hyberna 

 E. Villosa 

[101] 

 

 
[101] 
[125] 

272 Euphorbia factor L3 H Me Bz Ac E. lathyris [126] 

273 Euphorbia factor L8 H Me Nic Ac E. lathyris [126] 

274 

 
275 

(2 R,3 S,4 R,5 R,9 S,11 S,15 R)-5-acetoxy-3-benzoy- 

loxy-15-hydroxylathyra-6(17),12 E-dien-14-one 

(2 R,3 S,4 R,5 R,9 S,11 S,15 R)-5,15-diacetoxy-3- 

phenylacetoxylathyra-6(17),12 E-dien-14-one 

H 

 

H 

Me 

 

Me 

Bz 

 

PhAc 

H 

 

Ac 

E. lathyris 

 

E. pithyusa 

subsp. 

Cupanii 

[127] 
 

 
[128] 

 

 

 

 

 

N° ا�� ا����� R ع
 réf ا��

266 3β,7 α ,8 α ,12 α -tetraacetoxy-2-epi-ingol Ac E. portulacoides 
[59]

 

267 3β,8 α ,12 α -triacetoxy-7 α -isobutanoyloxy-2-epi-ingol iBu E. portulacoides 
[59]

 

268 3β,8 α,12 α -triacetoxy-7 α -methylbutanoyloxy-2-epi-

ingol 

MeBu E. portulacoides 
[59]

 

269 3β ,8 α ,12 α -triacetoxy-7 α -benzoyloxy-2-epi-ingol Bz E. portulacoides 
[59]

 

 

O

AcO H R1O
OAc

H

HAcOO

266-269

 Lathyranes    2 ھ�$� :  -32-($� 

 

H
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R4O

R1
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270-275

 Lathyranes    3 ھ�$� :  -33-($� 
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���و
� �� ا
��� :  -34-�دول رق
��� ا���
�ت ا��!�"
  Lathyranes  4ھ�$� اتذو Euphorbia ا

N° &'��
 réf ا
��ع R1 R2 R3 R4 R5 ا�) ا

276 Euphorbia factor L 2 Bz OBz Ac   E. lathyris [126] 

277 Euphorbia Factor L3 Bz H Ac -  E.  lathyris [128] 
278 Euphorbia Factor L8 Nic H Ac   E. lathyris [129] 
279 Euphorbia factor L11  - H -  E. lathyris [130] 

280 5,15-di-O-acetyl- 

3-O-benzoyl-7-O-salicyllathyo 

Bz OSal Ac -  E.  lathyris [128] 

281 Euphorbia Factor L2 Bz OBz Ac -  E.  lathyris [128] 

282 3,5,15-tri-O-acetyllathyrol Ac H Ac -  E.  lathyris [129]
 

283 5,15-di-O-acetyl-3-O-salicyllathyrol, respectively Sal H Ac -  E.  lathyris [129]
 

284 Deoxy Euphorbia Factor L1 PhAc H Ac -  E. lathyris 

E. pithyusa 

[129] 
[128] 

285 Euphorbia factor L10 C5H11CO H - -  E. lathyris [131] 

286 15β  ,17-diacetoxy-3  -benzoyloxyisolathyrol Bz Ac - -  E. lathyris [132] 

287 Euphorbia Factor L17 Bz Ac - -  E. lathyris [129]
 

288 Euphorbia Factor L18 PhAc Ac - -  E. lathyris [129]
 

289 Euphorbia Factor L19 PhAc H - -  E. lathyris [129]
 

290 Euphorbia Factor L22 Ni H - -  E. lathyris [129]
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O
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O
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276-284 285-292 293-296

297

298-301

302-304

305-311

 Lathyranes    4 ھ�$� :  -34-($� 
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���و
� �� ا
��� :  -35-�دول ر�م
��� ا���
�ت ا��!�"
  Lathyranes    5ھ�$� اتذو Euphorbia ا

no ا��وع ا�� ا����� Ref 

312 lathyranoic acid A               E. lathyris        
[130]

 

313 lathyranone  A E.  lathyris        
[136]

 

 

7-2 -9-  Myrsinanes ھ��

�ن  وع  أ�رى��
ل ����  أن��
ن  lathyranesو ھو  ا�د �����ت ھ�
ل  ���� ���6/7/5رة �ن ھ�
ل 
13,17- epoxy  10,13او-epoxy  

 

 

 

 

 

 

291 Euphorbia Factor L23 Hex Ac - - - E. lathyris [129]
 

292 Euphorbia Factor L7a Nic Ac - -  E. lathyris [129]
 

293 (2 R,3 S,4 R,5 R,6 R,11 S,15 R)-3-acetoxy-15-

benzoyloxy-5,6-epoxylathyr-12 E-en-14-one 

CH3 H Ac Bz - E. Villosa [132] 

294 Macrorilathyrone B H CH3 H Bz - E.macrorrhiza [83] 

295 latilagascenes F  

 

CH3 H H Bz - E. macrorrhiza [83] 

296 jolkinol B  CH3 H H Cin - E. macrorrhiza 

E. lathyris 

[83] 
[133] 

297 (2 R,4 R,7 R,8 S,9 S,11 R,12 S,13 S,15 R)-7,12-

diacetoxy-8-angeloyloxy-4,15-epoxylathyr-5 E-ene-

3,14-dione 

- - - - - E. segetalis [132] 

298 Euphorbia factors L1 - - - - - E. lathyris  

E. pithyusa  
90 
[126] 

299 Euphorbia Factor L25      E. lathyris [129] 

300 15β -cinnamoyloxy-3β ,5R-dihydroxylathyra-6Z,12 

E-dien-14-one 

Cinn H - - - E. kansuensis [134] 

301 15β -cinnamoyloxy-3β ,5 α ,20-trihydroxylathyra-

6Z,12 E-dien-14-one 

Cinn OH - - - E. kansuensis [134] 

302 Euphorbia Factor L20 Bz H H H Ac E. lathyris [129]
 

303 Euphorbia Factor L24 Bz Ac H H H E. lathyris [129]
 

304 Euphorbia Factor L7b Bz Ac H H Ac E. lathyris [129]
 

305 3β,15β-dihydroxy-14-oxolathyra-5E,12E-dienyl-17-

O-β-D-glucopyranoside 

H H H - - E.dracunculoides 
[135] 

306 Euphordraculoin A Ac H H -  E.dracunculoides 
[135]

 

307 Euphordraculoin B H Ac Ac - - E.dracunculoides 
[135]

 

308 Euphordraculoin C H Gal H -  E.dracunculoides 
[135]

 

309 Euphordraculoin D Ac Gal H -  E.dracunculoides 
[135]

 

310 Euphordraculoin E H H Rha -  E.dracunculoides 
[135]

 

311 Euphordraculoin F Ac H Rha -  E.dracunculoides 
[135]
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���و
� �� ا
��� :  -36-�دول ر�م
��� ا���
�ت ا��!�"
  Myrsinanes    1ھ�$� اتذو Euphorbia ا

 

 

 

 

 

 

 

 

���و
� �� ا
��� :  -37-�دول ر�م
��� ا���
�ت ا��!�"
 Myrsinanes  2ھ�$� اتذو Euphorbia ا

 

 

 

 

 

 

 

 

 

N° ا�� ا����� R1 R2 R3 R4 R5 ع
 réf ا��

314 13-deacetylisodecipidone Bu H Ac H Ac E. decipiens 
[137]

 

315 13-deacetylisodecipinone Bz H Ac H Ac E. decipiens [137]
 

316 Isodecipidone Bu H Ac Ac Ac E. decipiens [137]
 

317 17-acetoxy-13-deacetyldecipinone Bz Ac Ac H Ac E. decipiens 
[138]

 

318 13-deacetyldecipinone Bz Ac Ac H H E. decipiens [138]
 

319 13-deacetyldecipidone Bu Ac Ac H H E. decipiens [138]
 

320 Decipinone Bz Ac Ac Ac H E. decipiens 
[139]

 

321 Decipidone Bu Ac Ac Ac H E. decipiens 
[140]

 

322 Isodecipinone Bz H Ac Ac Ac E. decipiens 
[140]

 

323 17-acetoxy-13-deacetylisodecipidone Bu Ac Ac H Ac E. decipiens 
[141]

 

N° &'��
 réf ا
��ع R1 R2 ا�) ا

324 3 β,7 β,15  -tri-O-acetyl-5α-O-nicotinoyl-13 β  ,14 β-

dihydroxy-14-desoxo-14α ,6α -epoxymethanomyrsinol 

Ac Ni

c 

E. decipiens [141] 

325 decipinol ester A Bu Ni

c 

E. decipiens [137] 

326 decipinone B Ac Bz E. decipiens [141] 
327 decipinone C Ac Bu E. decipiens [141] 

328 3 β,7 β,15 β-tri-O-acetyl-5α -O-benzoyl-13β ,14 β -

dihydroxy-14- desoxo-14α ,6 α –epoxymethanomyrsinol 

Bu Bz E. decipiens 
[141]

 

 

R
1
O

HO

H

OH

R
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H

AcO

O

324-328

 

O

R1O

R4O

H

OR3

AcO

H

R2O

329-336
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���و
� �� ا
��� :  -38-�دول ر�م
��� ا���
�ت ا��!�"
 Myrsinanes  3ھ�$� اتذو Euphorbia ا

 

 

 

 

 

 

   

���و
� �� ا
��� :  -39-�6ول ر5)
��� ا���
�ت ا��!�"
 Myrsinanes  4ھ�$� اتذو Euphorbia ا

 

 

 

 

 

 

 

  

N° ا�� ا����� R1 R2 R3 R4 ع
 réf ا��

329 euphorprolitherin C: 5R,15 -di-O-acetyl-7  ,14  -di-O-benzoyl-14-

des- oxo-3 β-O-propanoylmyrsinol 

Pr Bz Bz Ac E. prolifera 
[142]

 

330 5 α ,15β -di-O-acetyl-7  ,14β -di-O-nicotinoyl-14-desoxo-3  -O-

pro- panoylmyrsinol 

Pr Nic Nic Ac E. seguieriana 
[60]

 

331 3 β,5 α ,15β -tri-O-acetyl-7β ,14β -di-O-nicotinoyl-14-

desoxomyrsinol 

Ac Nic Nic Ac E. seguieriana [60]
 

332 3β ,5 α ,15β -tri-O-acetyl-7β-O-benzoyl-14  β-O-nicotinoyl-14-

desoxomyrsi- nol 

Ac Bz Nic Ac E. seguieriana [60]
 

333 5 α ,15 di-O-acetyl-7  β -O-benzoyl-14 β-O-nicotinoyl-14-

desoxo-3 β-O- propanoylmyrsinol 

Pr Bz Nic Ac E. seguieriana [60]
 

334 5 α ,14β ,15β -tri-O-acetyl-7β-O-benzoyl-14-desoxo-3β-O-pro-

panoylmyrsino L 

Pr Bz Ac Ac E. seguieriana [60]
 

335 5 α ,14β ,15β-tri-O-acetyl-7 β-O-nicotinoyl-14-desoxo-3 β-O-pro- 

panoylmyrsinol 

Pr Nic Ac Ac E. seguieriana [60]
 

336 5R14 -di-O-acetyl-15β -hydroxy-7β -O-nicotinoyl-14-desoxo-3β -

O-pro- panoylmyrsinol 

Pr Nic Ac H E. seguieriana [60]
 

        

N° ا�� ا����� R1 R2 ع
 réf ا��

337 15β-O-acetyl-3β -O-butanoyl-7β-O-nicotinoyl-5 α -O-

propanoylmyrsinol 

Bu Pr E. myrsinites [143] 

338 15β -O-acetyl-3β ,5 β -di-O-butanoyl-7β -O-nicotinoylmyrsinol Pr Pr E. myrsinites [143] 

339 15 β -O-acetyl-7 β -O-nicotinoyl-3 β  ,5 α -di-O-propanoylmyrsinol Bu Bu E. myrsinites [143] 

340 15 β  -O-acetyl-5 α -O-butanoyl-7 β -O-nicotinoyl-3  -O-

propanoylmyrsinol 

Pr Bu E. myrsinites [143] 
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O OAc
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H
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���و
� �� ا
��� :  -40-�دول ر�م
��� ا���
�ت ا��!�"
 Myrsinanes  5ھ�$� اتذو Euphorbia ا

 

 

 

 

 

 

 

 

���و
� �� ا
��� :  -41-�دول ر�م
��� ا���
�ت ا��!�"
 Myrsinanes  6ھ�$� اتذو Euphorbia ا

No &'��
 réf ا
��ع  R1 R2 R3 R4 ا�) ا

352 Falcatin D CH3 Bz iBu Ac Ac E. falcata [88] 

353 Falcatin E iBu Bz Ac Ac Ac E. falcata [88] 

354 Falcatin F iBu Bz iBu Ac H E. falcata [88] 

355 

 

3 β-O-benzoyl-5 α,7  ,17-tri-O-acetyl-15  - 

hydroxycheiradone 

Bz Ac Ac Ac H E. decipiens [146] 

356 

 

3β,5R,17-tri-O-acetyl-7 β-O-benzoyl-15  - 

hydroxycheiradone 

Ac Ac Ac Bz H E. decipiens [147] 

357 

 

3 β ,5 α,15 β ,17-tetra-O-acetyl-7β -O- 

benzoylcheiradone 

Ac Ac Ac Bz Ac E. decipiens [147] 

358 

 

3 β ,5 α,15β ,17-tetra-O-acetyl-7β -O- 

nicotinoylcheiradone 

Ac Ac Ac Nic Ac E. decipiens [147] 

359 15β  -O-acetylcheiradone Ac Bz Ac Ac Ac E. decipiens [137] 

360 Cheiradone Ac Bz Ac Ac H E. cheiradenia [148] 

361 cheiradone A Ac Bz Ac H H E. cheiradenia [148] 

362 cheiradone B H Bz Ac Ac H E. cheiradenia [148] 

363 myrsinol analog with C9-C10  lactone 

ring 

- - - -  E. prolifera [149] 

 

 

N° &'��
 réf ا
��ع R1 R2 R3 ا�) ا

341 Euphordraculoin M OiBu Pr H E.dracunculoides [135] 

342 Proliferin C H Pr Ac E.dracunculoides [135] [9] 

343 14-desoxo-3β,5 α,7 β,10,15 β-O-pentaacetyl-

14α-O-benzoyl-10,18-dihydromyrinsol 

H Ac Ac E.dracunculoides 

E. sogdiana 

[135] 

[144] 

344 euphorbialoid I ONic Pr Ac E. amygdaloides 

E. prolifera 

[88] 

[145] 

345 euphorbialoid J OiBu Nic Ac E. amygdaloides 

E.prolifera 

[38] 

[145] 

346 euphorprolitherin A OAc Bz  E. prolifera         [145] 

347 euphorprolitherin B OAc MeBu  E. prolifera         [145] 

348 5α,10,14β,15β-O-tetraacetyl-3β-O-benzoyl-

10,18-dihydromyrsinol 

Bz Ac Bz E. falcata [8] 

349 5α,10,14β,15β-O-tetraacetyl-3β-O-

propanoyl-10,18-dihydromyrsinol. 

Pr Ac - E. falcata [8] 

350 5α,10,14β,15β-O-tetraacetyl-3β-O-

isobutyryl-10,18-dihydromyrsinol. 

iBu Ac - E. falcata [8] 

351 Euphorbialoid E Nic Ac - E. prolifera [145] 

 

R1O

R5O

H

R2O

R4O
R3O

O

O
O

AcO

HO

H

O

BzO

O

O

O

OBz
H

H

H

O

363352-362

 Myrsinanes    6 ھ�$� :  -41-($� 



 ا
��� ا�ول                                                                      ا
�را�� ا
	�	�����ا���
 

 

33 

7-2 -10- Cyclomyrsinanes    1ھ��

 

 

 

 

 

 

���و
� �� ا
��� :  -42-�دول ر�م
��� ا���
�ت ا��!�"
 Cyclomyrsinanes    1ھ�$� اتذو Euphorbia ا

 

 

 

 

 

 

 

N° ا�� ا����� R1 R2 R3          R4 R5 ع
 réf ا��

364 3 β,5 α ,10β,14β ,15β -penta-O-acetyl-8  

-O-(2-methylbutanoyl)cyclomyrsinol 

Ac Ac MeBu Ac Ac E. teheranica [150] 

365 

 

5 α ,10β,14β ,15β -tetra-O-acetyl-8β-O-

(2-methylbutanoyl)-3  -O-nicotinoylcy-  

 

Nic Ac MeBu Ac Ac E. teheranica [150] 

366 3β ,10 β ,15 β -tri-O-acetyl-8  -O-

isobutyryl-5R,14  -O-

dinicotinoylcyclomyrsinol 

Ac Nic iBu    Nic Ac E. seguieriana [151] 

367 5 α ,10β ,15  β-tri-O-acetyl-8  ,14  -O-

dinicotinoyl-3  -O-

propanoylcyclomyrsinol 

Pr Ac Nic     Nic Ac E. seguieriana [60] 

368 euphorprolitherin D: 5 α ,10 α,14 β-tri-

O-acetyl-8 β-O-benzoyl-3 -O-

propanoylcy- clomyrsinol 

Pr Ac Bz      Ac H E. prolifera [150] 

369   sPr5      Pr   Bz     Ac  Ac      E. prolifera             [145] 

370 Euphordraculoin G Ac Ac Bz Ac H E. dracunculoides [135] 

371 euphordraculoin H Ac Ac Bz Ac Ac E. dracunculoides [135] 

372 euphordraculoin I Bu Ac Bz Ac Ac E. dracunculoides [135] 

373 euphorprolitherin D 

 

Pr Ac Bz Ac H E.dracunculoides 

Euphorbia 

E. falcata 

[135] 

[10]   

[88] 

374 euphorbialoid G Pr Ac Nic Ac H E. prolifera [145] 

375 Falcatin G Ac Bz Bz Ac Ac E. falcata [86] 

376 Falcatin H iBu Ac Ac Ac Ac E. falcata [88] 

377 Falcatin I Nic Ac MeBu Ac Ac E. falcata [88] 

378 euphorbialoid H Pr Ac Bz Nic Ac E. prolifera [145] 
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���و
� �� ا
��� :  -43-�دول ر�م
��� ا���
�ت ا��!�"
 Cyclomyrsinanes    2ھ�$� اتذو Euphorbia ا

 Premyrsinanes  ھ�$�  11- 7-2

 

 

 

 

 

���و
� �� ا
��� :  -44-�دول ر�م
��� ا���
�ت ا��!�"
 Premyrsinanes   1ھ�$� اتذو Euphorbia ا

n ا����� ا��  R1 R2 R3 R4 R5 R6 R

7 

E. prolifera [145] 

379 Falcatin J OH CH3 Pr Ac MeBu Ac Ac E. prolifera [145] 

380 Falcatin K OH CH3 iBu Ac MeBu Ac Ac E. prolifera [145] 

381 Falcatin L ONic CH3 iBu Ac MeBu Ac Ac E. prolifera [145] 

382 Falcatin M ONic CH3 iBu Ac iBu Ac Ac E. prolifera [145] 

383 Falcatin N ONic CH3 Pr Ac iBu Ac Ac E. prolifera [145] 

384 Falcatin O OBz CH3 Pr Ac MeB

u 

Ac Ac E. prolifera [145] 

N° &'��
 réf ا
��ع R1 R2 R3 R4 R5 R6 ا�) ا

385 Euphordraculoins J Pr Bz Bz Ac H OH E. dracunculoides [135] 

386 Euphordraculoins K Pr Bz Ac Ac H OH E. dracunculoides [135] 

387 Euphordraculoins L Bu Bz Ac Ac H OH E. dracunculoides [135] 

388 premyrsinol-3- propanoate-5-benzoate-

7,13,17-triacetate 

Pr Bz Ac Ac Ac OH E. dracunculoides [135] 

389 Euphorbialoid A Pr Bz Nic Ac H OH E. prolifera [145] 

390 

Euphorbialoid B Ac Bz Nic Ac H OH E. prolifera [145] 

391 Euphorbialoid C Pr Bz Nic Ac Ac OH E. prolifera [145] 

392 Euphorbialoid D Ac Bz Nic Ac Ac OH E. prolifera [145] 

393 Falcatin S iBu Bz Nic Ac Ac OH E.  falcata [8] 

394 Eufoboetol H H H H OH Me E. boetica [153] 

395 kandovanol ester A Ac Bz Ac Ac Me OH E. decipiens [145] 

396 kandovanol ester B Ac Bu Ac Ac Me OH E. decipiens [145] 

397 3  β,7 β ,13β  ,17-tetraacetoxy-5 α -

isobutyryloxypremyrsinol 

Ac iBu Ac Ac Me OAc E. pithyusa  [128] 

398 7 β ,13β  ,17-triacetoxy-5R-

isobutyryloxy-3  -

propanoyloxypremyrsinol 

Pr iBu Ac Ac Me OAc E. pithyusa [128] 

399 7 β ,13β  -diacetoxy-l5R-isobutyryloxy-

17-nicotinoyloxy-3 -propanoyl- 

oxypremyrsinol 

Pr iBu Nic Ac Me OAc E. pithyusa subsp. 

cupanii 

[128] 

400 7 β ,13β  -diacetoxy-17-isobutyryloxy-5-

(2-methylbutanoyloxy)-3  -pro- 

panoyloxypremyrsinol 

Pr MeBu iBu Ac Me OAc E. pithyusa subsp. 

cupanii 

[128] 

401 7 β ,13β  -diacetoxy-5 α ,17-

diisobutyryloxy-3 -

propanoyloxypremyrsinol 

Pr iBu iBu Ac Me OAc E. pithyusa subsp. 

cupanii 

[128] 

402 7 β ,13β  -diacetoxy-5 α -isobutyryloxy-

3  ,17-dipropanoyloxypremyrsinol 

Pr iBu Pr Ac Me OAc E. pithyusa subsp. 

cupanii 

[128] 
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no. nam R plant ref 

405 karajinone A Ac E. decipiens 112 
406 karajinone B H E. decipiens 

[1]
11

 

 

 

 

 

 

 

���و
� �� ا
��� :  -45-ر�م�دول 
��� ا���
�ت ا��!�"
 Premyrsinanes   2ھ�$� اتذو Euphorbia ا

 

 
 

 

 

 

 

 

���و
� �� ا
��� :  -46-�دول ر�م 
��� ا���
�ت ا��!�"
 Premyrsinanes    3ھ�$� اتذو Euphorbia ا

 Dephnanes  ھ�$� -12- 7-2

 
  

  

 

 

 

403 7  ,13 ,17-triacetoxy-5 α -benzoyloxy-3  

-propanoyloxypremyrsinol 

Pr Bz Ac Ac Me OAc E. pithyusa subsp. 

cupanii 

[128] 

404 7 α -O-acetyl-5 -O-benzoyl-13 -hydroxy-

3 ,18-dinicotinoyloxypremyrsi- nol 

- - - - - - E. seguieriana [151] 

N° &'��
 réf ا
��ع R1 R2 R3 R4 R4 R5 ا�) ا

407 aleppicatine A Ac Tigl H OAc Ac Ac E. aleppica [54, 154] 

408 aleppicatine B Ac Tigl H OAc Ac Tigl E. aleppica [54, 154] 

409 euphoreppine A Ac Ac OTigl H Ac Ac E. aleppica [155] 

410 euphoreppine B Ac Ac OTigl H Ac Tigl E. aleppica [155] 

411 3 β,5α,14  ,15 β ,17-pe nta-O-

acetyl-7-O-nicotinoyl euphoppin 

-   - - - -  E. decipiens [137] 

412 Falcatin P iBu Ac H Bz Ac Ac E.  falcata [8] 

413 Falcatin Q iBu Ac H Nic Bz Ac E.  falcata [8] 

414 Falcatin N Pr Ac H Nic Bz Ac E.  falcata [8] 
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���و
� �� ا
��� :  -47-�دول ر�م
��� ا���
�ت ا��!�"
 Dephnanes ھ�$� اتذو Euphorbia ا

  

 

 

 

  Tiglianes  ھ�$� -13- 7-2

 &'�� �� 9":.phorbol  �,��� ���< ,�ة �-"	�>ت ��;.benzoyl  

 

 

 

 

 

 

���و
� �� ا
��� :  -48-�دول ر�م
��� ا���
�ت ا��!�"
  Tiglianes 1   ھ�$� اتذو Euphorbia ا

 

 

 

 

 

 

 

 

N° &'��
 réf ا
��ع  ا�) ا

415 20-(4-hydroxy-3-methoxyphenyl- 

acetoxy)-9,13,14-(orthophenyl- 

acetoxy)resiniferol (resiniferatoxin) 

A E. resinifera    

E. poisonii       

[156] 

[157] 

416 20-hydroxy-9,13,14-(orthophenyl- 

acetoxy)resiniferol 

H E. poisonii        [156] 

417 langduin A - E. fischeriana       [156] 

N° ا�� ا����� R1 R2 R3 ع
 réf ا��

418 13α-isobutyryloxy-4-deoxy-12  -tigloyloxyphorbol OH H Tigl E. semiperfoliata [62] 

419 12 β ,13 α -diisobutyryloxy-4,20-dideoxyphorbol H H iBu E. obtusifolia [91] 

420 12 β ,13 α -diisobutyryloxy-4-deoxyphorbol OH H iBu E. obtusifolia [91] 

421 17-acetoxy-12,13 α -diisobutyryloxy-4-deoxyphorbol OH OAc iBu E. obtusifolia [91] 

422 17-acetoxy-12  ,13 α -diisobutyryloxy-4,20-

dideoxyphorbol 

H OAc iBu E. obtusifolia [91] 

223 20-acetoxy-12  ,13 α -diisobutyryloxy-4-deoxyphorbol OAc H iBu E. obtusifolia [91] 

424 12 β -benzoyloxy-13 α -isobutyryloxy-4-deoxyphorbol OH H Bz E. semiperfoliata [62] 

425 12 β ,13 α -diisobutyryloxy-4-deoxy-4-epi-phorbol H H Bz E. semiperfoliata [62] 

426 12 β ,13 α -diisobutyryloxy-4-deoxy-4-epi-phorbol  OH H iBu E. obtusifolia [91] 

427 13R α -hexadecanoyl-4,12-dideoxy-4-epi-phorbol - - - E. guyoniana [10] 
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N° �� réf ا	��ع R1 R2 ا�� ا	�

428 20-acetoxy-13-isobutyryloxy-12-deoxyphorbol Ac iBu E. resinifera [53] 

429 13-hexadecanoyloxy-12-deoxyphorbol H CO(CH2)14CH3 E. fischeriana [158] 

430 prostratin: 13-acetoxy-12-deoxyphorbol H Ac E. fischeriana [158] 

    E. cornigera [159] 

431 20-acetoxy-13-(9Z-octadecanoyloxy)-12-

deoxyphorbol 

Ac A E. fischeriana [158] 

432 20-acetoxy13-angeloyloxy-12-deoxyphorbol Ac Ang E. poisonii [160] 

 
    E. resinifera [53] 

433 20-acetoxy-12-deoxy13-phenylacetoxyphorbol Ac PhAc E. poisonii [156] 

434 20-hydroxy-13-(E-9,10-methanoundecanoyloxy)-

12-deoxyphorbol 

H B E. poisonii [161] 

435 13-angeloyloxy-20-hydroxy-12-deoxyphorbol H Ang E. poisonii [160] 

436 13-acetoxy-20-benzoyloxy-12-deoxyphorbol Ac Bz E. cornigera [13] 
437 13-acetoxy-20-p-methoxybenzoyloxy-12-

deoxyphorbol 

Ac p-MeOC6H4CO E. cornigera [13]
 

438 20-angeloyloxy-13-decanoyloxy-12-deoxyphorbol CO(CH2)8C

H3 

Ang E. cornigera [13]
 

439 13-decanoyloxy-20-tigloyloxy-12-deoxyphorbol CO(CH2)8C

H3 

Tigl E. cornigera [13]
 

440 13-acetoxy-20-decanoyloxy-12-deoxyphorbol Ac CO(CH2)8CH3 E. cornigera [13]
 

441 13-butanoyloxy-20-decanoyloxy-12-deoxyphorbol Bu CO(CH2)8CH3 E. cornigera [13]
 

442 20-decanoyloxy-13-hexanoyloxy-12-deoxyphorbol CO(CH2)4C

H3 

CO(CH2)8CH3 E. cornigera [13]
 

443 20-decanoyloxy-13-octanoyloxy-12-deoxyphorbol CO(CH2)6C

H3 

CO(CH2)8CH3 E. cornigera [13]
 

444 20-decanoyloxy-13-dodecanoyloxy-12-

deoxyphorbol 
CO(CH2)10

CH3 

CO(CH2)8CH3 E. cornigera [13]
 

445 13-O-acétyl-20-O-benzoyl-12-deoxyphorbol (1), Ac Bz E.cornigera [13] 

446 13-Oacétyl-20-O-benzoyl-p-méthoxybenzoyl-12-

deoxyphorbol 

Ac p- BzOCH3 E.cornigera [13]
 

447 13-O-decanoyl-20-O-angelyl-12-deoxy-phorbol  Dec Dec E.cornigera [13]
 

448 13-O-decanoyl-20-O-tiglyl-12-deoxyphorbol (4), Dec Tig E.cornigera [13]
 

449 13-O-acétyl-20-Odecanoyl- 

12-deoxyphorbol (5), 

Ac Dec E.cornigera [13]
 

450 13-O-butanoyl-20-O-decanoyl-12-deoxyphorbol  Bu Dec E.cornigera [13]
 

451 13-Ohexanoyl- 

20-O-décanoyl-12-deoxyphorbol  

Hex Dec E.cornigera [13]
 

452 13-O-octanoyl-20-O-decanoyl-12-deoxyphorbol 

 

Oct Dec E.cornigera [13]
 

453 13-O-dodécanoyl-20-O-decanoyl-12-deoxyphorbol  Dodec Dec E.cornigera [13]
 

454 13-O-acétyl-12-deoxyphorbol Ac H E.cornigera [13]
 

455 12-deoxyphorbaldehyde-13-hexadecanoate OH  Hexadec   

456 12-deoxyphorbaldehyde-13 acetate OH OAc   

457 guyonianin G OAc OBu E. guyoniana [94] 
448 guyonianin H OAc Ph OAc E. guyoniana [94] 

449 Prostratine CH2OH H E. stracheyi [137]
 

460 Fischeroside A CH2OH OAc E. stracheyi [137]
 

461 13-O-tetradécanoyl-20-O-acétyl-12 Deoxyphorbol CH2OH O-CO-C13H27 E. stracheyi [137]
 

462 12-O-tetradécanoylphorbol CH2OAc O-CO-C13H27 E. stracheyi [137] 

� ا	���  :  -49-�دول ر�م� 
     Tiglianes 2 ھ�)� اتذو Euphorbiaا	&%��"ت ا	#�"!�
 ا	� �و	
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� ا	��� :  -50-�دول ر�م� 
 Tigliane    3ھ�)� واتذ Euphorbia ا	&%��"ت ا	#�"!�
 ا	� �و	

N° ا����� �	ا R ع�ا�� réf 

463 13-(2,3-dimethylbutanoyloxy)-4,12,20-trideoxyphorbol H E. pithyusa subsp. 

cupanii 

[13] 

464 13-(2,3-dimethylbutanoyloxy)-4,12-dideoxyphorbol OH E. pithyusa subsp. 

cupanii 

[13] 

465 20-acetoxy-13-(2,3-dimethylbutanoyloxy)-4,12-

dideoxyphorbol 

OAc E. pithyusa subsp. 

cupanii 

[13] 

466 13-acetoxy-12-deoxyphorbaldehyde Ac E. fischeriana [55] 

467 13-hexadecacetoxy-12-deoxyphorbaldehyde CO(CH2)14CH3 E. fischeriana [55] 
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� ا	��� :  -51-�دول ر�م� 
 Ingenanes    1ھ�)� ذوات Euphorbia ا	&%��"ت ا	#�"!�
 ا	� �و	

N° �� réf ا	��ع R1 R2 R3   ا�� ا	�

468 20-O-(2 E,4 E-decadienoyl)ingenol H H OB E. kansui [103] 

469 20-O-(2 E,4 Z-decadienoyl)ingenol H H OA E. kansui [103] 

470 3  -O-(2 E,4 Z-decadienoyl)ingenol A H OH E. kansui [103] 

471 3  -O-(2 E,4 E-decadienoyl)ingenol B H OH E. kansui [103] 

472 5  -O-acetyl-3   -O-(2 E,4 Z-

decadienoyl)ingenol 

A Ac OH E. kansui [103] 

473 20-O-acetyl-3   -O-(2 E,4 Z-

decadienoyl)ingenol 

A H OAc E. kansui [103] 

474 20-O-acetyl-3   -O-(2 E,4 E-

decadienoyl)ingenol 

B H OAc E. kansui [103] 

475 20-O-decanoylingenol H H OCO(CH2)8CH

3 

E. kansui [103] 

476 5  -O-(2 E,4 E-decadienoyl)ingenol H B OH E. kansui [103] 

477 20-O-myristoylingenol H H OCO 

(CH2)12CH3 

E. wallichii [162] 

478 3  -O-myristoylingenol CO(CH2)12C

H3 

H OH E. wallichii [162] 

479 3  -O-angeloylingenol Ang H OH E. peplus [97] 

480 20-O-acetyl-3  -O-angeloylingenol Ang H OAc E. peplus [97] 

481 5  ,20-di-O-acetyl-3  -O-angeloylingenol Ang Ac OAc E. acrurensis [115] 

     E. canariensis [163] 

482 3  -O-angeloyl-20-deoxyingenol Ang H H E. paralias [100] 

483 kansuiphorin C Ac Bz H E. kansui [164] 

484 Euphorbia factor L5: 20-O-

hexadecanoylingenol 

H H OCOC15H31 E. 

quinquecostata 

[157] 

     E. lathyris [165] 

485 ingenol H H OH E. lathyris [126] 

486 Euphorbia factor L4 COC15H31 H OH E. lathyris [126] 

487 Euphorbia factor L6 COC14H17 H OH E. lathyris [126] 

488 ingenol 3  -(2,6-dimethylnonanoate) C H OH E. resinifera [53] 

489 milliamine F isomer D H OPr E. leuconeura [166] 

490 3  -O-(2 E,4 Z-decadienoyl)-20-

deoxyingenol 

A H H E. kansui [103] 

491 3  -O-(2 E,4 E-decadienoyl)-20-

deoxyingenol 

B H H E. kansui [103] 

492 20-O-acetylingenol H H OAc E. segetalis 

 E. kansui 

[88] 

[167] 

493 20-deoxyingenol H H H E. segetalis [122] 

     E. kansui [167] 
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� ا	��� :  -52-�دول ر�م� 
 Ingenanes    2ھ�)� اتذو Euphorbia ا	&%��"ت ا	#�"!�
 ا	� �و	

 

 

 

 

 

 

� ا	��� :  -53-�دول ر�م� 
 Ingenanes    3ھ�)� اتذو Euphorbia ا	&%��"ت ا	#�"!�
 ا	� �و	

N° ا����� �	ا R1 R2 R3 ع�ا�� réf 

20-acetoxy-3  -O-angeloyl-17-angeloyloxyingenol Ang OAc Ang E. segetalis 
[122]

 

495 17-acetoxy-3  -O-angeloyl-20-deoxyingenol Ang H Ac E. acrurensis 
[115]

 

496 3 β -O-angeloyl-17-angeloyloxy-20-deoxyingenol Ang H Ang E. paralias  

E. segetalis 

[100]
 

[88]
 

 

 

       

497 3β  -O-benzoyl-17-benzoyloxy-20-deoxyingenol Bz H Bz E. portulacoides [59]
 

 20-O-hexadecanoyl-17-hydroxyingenol H OCO(CH2)14CH

3 

H E. quinquecostata 
[73]

 

498 17-(2 Z,4 E,6 Z-2,4,6-tridecanoyloxy)ingenol H OH 2,4,6-decatrienoyl E. cauducifolia 
[168]

 

499 3 β-O-angeloyl-17-(2 Z,4 E,6 Z-

tridecanoyloxy)ingenol 

Ang OH 2,4,6-decatrienoyl E. cauducifolia [168]
 

500 3  β-O-acetyl-20-O-angeloyl-17-hydroxyingenol Ac OAng H E. cauducifolia [168]
 

501 17-acetoxy-3  -O-angeloylingenol Ang OH Ac E. cauducifolia [168]
 

502 20-acetoxy-3  -O-angeloyl-17-hydroxyingenol Ang OAc H E. cauducifolia [168]
 

     E. hermetiana 
[169]

 

503 3β-O-angeloyl-17-benzoyloxyingenol Ang OH Bz E. cauducifolia 
[168]

 

     E. canariensis 132 

504 20-acetoxy-3  -O-angeloyl-17-benzoyloxyingenol Ang OAc Bz E. cauducifolia 
[168]

 

     E. canariensis 
[170]

 

505 3 β -O-angeloyl-17-benzoyloxy-20-deoxyingenol Ang H Bz E. esula 
[171]

 

N° ا����� �	ا R1 R2 R3 ع�ا�� réf 

506 20-O-acetyl-l3  -O-(2,3-dimethylbutanoyl)-13 α -O-

dodecanoylingenol 

A CO(CH2)10CH3 OAc E. kansui [103]
 

507 3  -O-(2,3-dimethylbutanoyl)-13 α -O-dodecanoyl-20-

deoxyingenol 

A CO(CH2)10CH3 H E. kansui [103]
 

508 20-O-(2,3-dimethylbutanoyl)-13 α -O-dodecanoylingenol H CO(CH2)10CH3 OA E. kansui [103]
 

     E. cyparissias 
[172]

 

509 3  β-O-(2,3-dimethylbutanoyl)-13 α -O-dodecanoylingenol A CO(CH2)10CH3 OH E. kansui 
[103]

 

     E. cyparissias 
[90]

 

510 3 β -O-benzoyl-13α-O-dodecanoylingenol Bz CO(CH2)10CH3 OH E. kansui 
[122]

 

511 20-O-benzoyl-13 α -O-dodecanoylingenol H CO(CH2)10CH3 OBz E. kansui 118) 

512 3  -O-(2,3-dimethylbutanoyl)-13 α -O-octanoylingenol A CO(CH2)6CH3 OH E. esula [171]
 

513 3  -O-benzoyl-13 α -O-octanoylingenol Bz CO(CH2)6CH3 OH E. esula [171]
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� ا	���ا	&%��"ت ا	#�"!�
  :  -54-�دول ر�م� 
 Ingenanes    4ھ�)� واتذ Euphorbia ا	� �و	

 

 Presegetanes و -Segetanes  ھ�)� -15- 7-2

� ا	���"ت ا	�"ذرة ا	�,�د �% ��Euphorbia  ع�. ��52�3 و�4 0/)� 2�3
 وذ	1  05/7/6/5/)� ھ�)� 

 ��.�%� ا	)�%  6% 13,17 او %8,12"	

 

 

 

 

 

 

N° �� réf ا	��ع R1 R2 R3 ا�� ا	�

514 13 α -acetoxy-3  -O-benzoyl-17-benzoyloxyingenol Bz Ac H E. segetalis [122]
 

515 13 α -acetoxy-3  -O-angeloyl-17-benzoyloxyingenol Ang Ac H E. segetalis [122]
 

516 17-benzoyloxy-3  ,13 α -bis-O-(2,3-dimethylbutanoyloxy)ingenol A A H E. esula [171]
 

517 17-benzoyloxy-3  ,13 α -bis-O-(2,3-dimethylbutanoyloxy)-20-

hydroxyingenol 

A A OH E. esula [171]
 

518 17-benzoyloxy-13 α ,20-bis-O-(2,3-dimethylbutanoyloxy)-3  -

hydroxyingenol 

H A OA E. esula [171]
 

519 17-benzoyloxy-17,20-dihydroxy-13 α -octanoyloxyingenol H CO(CH2)6C

H3 

OH E. esula [171]
 

520 3 β ,17-dibenzoyloxy-20-hydroxy-13 α -octanoyloxyingenol Bz CO(CH2)6C

H3 

OH E. esula [171]
 

521 17,20-dibenzoyloxy-3  -hydroxy-13 α -octanoyloxyingenol H CO(CH2)6C

H3 

OB

z 

E. esula [171]
 

522 3β  -O-benzoyl-17-benzoyloxy-13 α -octanoyloxyingenol Bz CO(CH2)6C

H3 

H E. esula [171]
 

523 17-benzoyloxy-3  -O-(2,3-dimethylbutanoyloxy)-13 α -

octanoyloxy-20-hy-Droxyingenol 

A CO(CH2)6C

H3 

OH E. esula [171]
 

524 17-benzoyloxy-20-(2,3-dimethylbutanoyloxy)-13 α -octanoyloxy-

3  -hydroxyin- Genol 

H CO(CH2)6C

H3 

OA E. esula [171]
 

525 3β  ,13 α ,17-tri-O-benzoyloxy-20-hydroxyingenol Bz Bz OH E. esula [171]
 

526 13 α ,17-dibenzoyloxy-3β -O-(2,3-dimethylbutanoyloxy)-20-

hydroxyingenol 

A Bz OH E. esula [171]
 

527 3  ,17-dibenzoyloxy-3 α -O-(2,3-dimethylbutanoyloxy)-20-

hydroxyingenol 

Bz A OH E. esula [171]
 

528 13 α -acetoxy-17-benzoyloxy-3 β -O-(2,3-

dimethylbutanoyloxy)ingenol 

A Bz H E. esula [171]
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� ا	��� :  -55-�دول ر�م� 
 Segetanes    1 ھ�)� ذوات  Euphorbia ا	&%��"ت ا	#�"!�
 ا	� �و	

N° �	ا����� ا  R1 R2 R3 ع�ا�� réf 

529 segetene B OAc H OAc E. paralias [99]
 

530 segetene A H OAc OAc E. paralias [99]
 

531 (2 S,3 S,4 R,5 R,6 R,8 R,12 S,13 R,14 R,15 R)-6,14,17-

triac- etoxy-5-(2-acetoxyacetoxy)-3-benzoyloxy-15- 

hydroxysegetan-9-one 

COCH2OAc Ac H E. segetalis E. 

paralias 

[100]
 

532 (2 S,3 S,4 R,5 R,6 R,8 R,12 S,13 R,14 R,15 R)-

6,11,14,17-tet- raacetoxy-5-(2-acetoxyacetoxy)-3-

benzoyloxy-15-hydroxysegetan-9-one 

COCH2OAc Ac OAc E. segetalis E. 

paralias 

[100]
 

533 (2 S,3 S,4 R,5 R,6 R,8 R,12 S,13 R,14 R,15 R)-6,14,17-

triac- etoxy-3-benzoyloxy-15-hydroxy-5-(2-

hydroxyacetoxy)segetan-9-one 

COCH2OH Ac H E. paralias [100]
 

534 euphoportlandol B: 5R,11R,14R,17-tetraacetoxy-3 -

benzoyloxy-6  ,15  - dihydroxysegetan-9-one 

Ac H OAc E. portlandica 1
[173]

 

535 (2 S,3 S,4 R,5 R,6 R,8 R,12 S,13 R,14 R,15 R)-

5,6,11,14,17-pentaacetoxy-3-benzoyloxy-15-

hydroxysegetan-9-one 

Ac Ac OAc E. paralias [100]
 

536 paralinone B COCH2OAc Ac OAc E. paralias 137
[174]
 

537 paralinone A COCH2OAc Ac H E. paralias [174]
 

538 segetanin A Ac Ac OH E. paralias 138
[175]
 

 

 

 

 

 

 

 

 

 

� ا	���  :  -56-�دول ر�م� 
 Presegetanes  و-Segetanes    2ھ�)�  ذوات Euphorbiaا	&%��"ت ا	#�"!�
 ا	� �و	

 
N �	ا����� ا  ref ا���ع 

539 euphoportlandol A: 5α,11 α ,14 α ,17-

tetraacetoxy-3β -benzoyloxy-6β  ,15  -dihydroxy- 

seget-8(12)-en-9-one 

E. port- landica 

 

[173]
 

540 segetanin B                                                                E. paralias [175]
 

541 (2 S,3 S,4 R,5 R,6 S,8 R,11 S,12 S,13 R,14 R,15 

R)-6,11,14-triacetoxy-3- benzoyloxy-15-hydroxy-

5-(3-oxobutanoyl)-9-segetanone 

E. paralias                     
[100]

 

542 (2 S,3 S,4 R,5 R,6 S,8 R,11 S,12 S,13 R,14 R,15 

R)-5-angeloyloxy-3-ben- zoyloxy-6,14:8,14-

diepoxy-7,13,15,17-tetrahydroxy-15-epi-

presegetan-9-one 

E. segetalis 
[88]

 

543 presegetanin E. paralias [175]
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 Paralianesھ���  -16- 7-2

 

 

 

 

 

 

�	� ا����و�� �� ا����  :  -57-�دول ر�م� Paralianes    1ھ	$�  ذو Euphorbiaا�"�!	��ت ا���

 Pepluanesھ��� -17- 7-2

 

 

 

 

 

 

�	� ا����و�� �� ا���� :  -�58دول ر�م�   Pepluanes     ھ	$�  اتذو Euphorbia ا�"�!	��ت ا���

 

  

no.                                                            ا�� 	
��ا  R1 R2 R3 R4 ع�� ref ا

544 (1 R,2 R,3 S,4 R,5 R,6 R,8 S,12 S,13 S,14 R,15 R)-

1,5,8,14-tetraacetoxy-3-benzyloxy-15-hydroxyparalian-9-

one 

OAc H H OAc E. segetalis 

E. paralias 

[88, 

99] 

545 (1 R,2 R,3 S,4 R,5 R,6 R,8 S,12 S,13 S,14 R,15 R)-1,5,14-

triacetoxy-3- benzoyloxy-15- hydroxyparalian-9-one 

OAc H H H E. segetalis [88] 

546 (1 R,2 R,3 S,4 R,5 R,6 R,8 S,12 S,13 S,14 R,15 R)-2,5,14- 

triacetoxy-3-benzoyloxy-15- hydroxyparalian-9-one 

H OAc H H E. segetalis [88] 

547 (1 R,2 R,3 S,4 R,5 R,6 R,8 S,12 S,13 S,14 R,15 R)-

1,5,14,17-tetraacetoxy-3-benzoyloxy-15- hydroxyparalian-

9-one 

OAc H OAc H E. segetalis [88] 

548 (1 R,2 R,3 S,4 R,5 R,6 R,8 S,12 S,13 S,14 R,15 R)-5,8,14- 

triacetoxy-3-benzoyloxy-15-hydroxyparalian-9-one 

H H H OAc E. paralias [100] 

n ا�� 	
��ا  R ع�� réf ا

549 (2 S,3 S,4 R,5 R,6 R,8 R,9 R,10 R,12 S,13 S,14 R,15 R)-5,8,9,11,14-

pentaacetoxy-3-benzoyloxypepluan-15-ol 

Ac E. peplus [97] 

550 (2 S,3 S,4 R,5 R,6 R,8 R,9 R,10 R,12 S,13 S,14 R,15 R)-5,8,9,11,14-

tetraacetoxy-3-benzoyloxypepluane-11,15  -diol 

H E. peplus [176] 

551 pepluanone - E. peplus [177] 

552 (1 S,2 R,3 S,4 R,5 R,6 R,13 S,14 R,15 R)-1,5,14,17-tetraacetoxy-3- 

benzoyloxy-8,10,(18)11-hexadehydropepluane-11,15-diol 

- E. segetalis [88] 
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 Euphoractinesھ��� -18- 7-2

 

 

 

 

 

 

�	� ا����و�� �� ا���� :-59-�دول ر�م � Euphoractine    1ھ	$� اتذو Euphorbia ا�"�!	��ت ا���

 

 

 

 

 

�	� ا����و�� �� ا���� :  -60-�دول ر�م� Euphoractine  2ھ	$�  اتذو Euphorbia ا�"�!	��ت ا���

 

 

 

 

  

 

 

N°                                           Name R1 R2 R3 R4 plant réf 

553 3 β-acetoxy-11-methoxyeuphoractine D α -Me Bz CH3 Ac E. Villosa [125] 

554 3  -acetoxy euphoractine D α -Me Bz H Ac E. Villosa [125] 

555 euphoractine A  -Me Cinn H H E. micractina [178] 

556 euphoractine C β-Me Bz H H E. micractina [179] 

557 euphoractine D α-Me Bz H H E. micractina [179] 

558 Euphoractin N β-Me Bz H H E. micractina [180] 

568 Euphoractin O β-Me Cin H H E. micractina [180] 

559 Euphoractin  A β-Me H Me Cin E. micractina [180] 

560 Euphoractin B β-Me H H Cin E. micractina [180] 

561 Euphoractin C β-Me H H Bz E. micractina [180] 

562 Euphactin E Bz    E. micractina [180] 

563 Euphactin F Cinn    E. micractina [180] 

N° 	
�� réf ا��ع ا�� ا

564 Cin Bz H H E. micractina [180] 

565 Euphoractin H Cin H H E. micractina [180] 

566 Euphoractin I H Me Cin E. micractina [180] 

567 Euphoractin J Bz Et H E. micractina [180] 

568 Euphoractin K Cin Me H E. micractina [180] 

569 Euphoractin L  Cin Et H E. micractina [180] 

570 Euphoractin M Cin Isopro Isopro E. micractina [180] 

571 euphoractin B H H Cin E. micractina [180] 

572 Macrorieuphorone B H H  E. macrorrhiza [88] 

573 Macroricasbalone A H H  E.macrorrhiza [88] 

574 euphoractine E                  E. micractina          [178] 
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7 -3 - ����� ا������ت ا

  6/6/6/5 (ھ	$� )�' -1- 7-3

  

  

  

  

  

  

  

  

  

  

  

  

  -6/6/6/5   ()�'ھ	$�   اتذو Euphorbia ا�"�!	��ت ا��+*	� ا����و�� �� ا���� :  -61-�دول ر�م

N° ا�� 	
��ا  R ع�� réf ا

575 kansenone - E. kansui [2] 

576 kansenonol H2 E. kansui [2] 

577 11-oxo-kansenonol O E. kansui [2] 

578 kansenol  E. kansui [2] 

579 euphol  E. antiquorum [6] 

   E. aleppica 114 

   E. kansui [2] 

580 antiquol C: eupha-7,9(11),24-trien-3  -ol  E. antiquorum [6] 

581 antiquol B: 19(10f9)abeo-8R(H),9 (H),10R(H)-

eupha-5,24-dien-3  -ol 

 E. antiquorum [6] 

582 euphorbol: 24-methylenetirucall-8-en-3  -ol  E. antiquorum [6] 

583 epi-kansenone O E. kansui [2] 

  584 lanosterol H2 E. peplus [11] 

585 24-methylenelanosterol  E. peplus [11] 
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  -6/6/6/6/5 (ھ	$� )�' -2- 7-3

 

 

 

 

  -6/6/6/6/5   ()�'ھ	$�   اتذو Euphorbia ا�"�!	��ت ا��+*	� ا����و�� �� ا���� :  -62-�دول ر�م

  

  

  

  

  -6/6/6/6/5 (ھ	$� )�' -3- 7-3

 

 

  

  

  

  

  

  6/6/6/6/5   ()�'ھ	$�   اتذو Euphorbia ا�"�!	��ت ا��+*	� ا����و�� �� ا���� :  -63-�دول ر�م

1  

n 	
�� ref ا��ع R1 R2 ا�� ا

586    lupeol acetate   Ac      Me         E. altotibetic    

E. quinquecostata  

E. stygiana              

[93] 

[73] 

[181] 

587            betulin                  H       CH2OH      E. latifolia               [182] 

588        betulinic  H            COOH        E. latifolia               [182] 

589             lupeol                   H      Me         E. humifusa             [183] 

N°  ,-�� réf ا��ع R1 R2 R3 ا�. ا�

590 lupenone - - - E. segetalis [184] 

  - - - E. stygiana [181] 

591 3 β -hydroxy-30-nor-lupan-20-one - - - E. chamaesyce [185] 

592 lup-20(30)-ene-3  ,29-diol H H OH E. chamaesyce [186] 

593 betulin H CH3 H E.  rigida [187] 

594 cycloart-23Z-ene-3, 25-diol Ac CH3 H E.  rigida  

595 D-friedomadeir-14-en-3-one - - - E. mellifera [181] 

596 D-friedomadeir-14-en-3 β -yl acetate - - - E. stygiana [181] 

597 D:C-friedomadeir-7-en-3-one -   E. mellifera [181] 

     E. stygiana [181] 

598 D:C-friedomadeir-7-en-3 β -yl acetate - - - E. stygiana [181] 
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 -6/6/6/6/6 ()�' ھ	$� :  -63-&$� 
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  -6/6/6/6/6 ()�'ھ	$�  -4- 7-3

  

 

 

 

 

 

 

 

 

 

 

 

 -6/6/6/6/6   ()�'ھ	$�  واتذ Euphorbia ا�"�!	��ت ا��+*	� ا����و�� �� ا���� :  -64-�دول ر�م

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

n 	
�� ref ا��ع ا�� ا
599 oleanolic acid                                E. latifolia             

[182]
 

600 glutinol    E. chamaesyce 
[188]

 

601 3  -hydroxymultiflor-8-en-7-one   E. segetalis           
[186]

 

602 Friedeline E. chamaesyce 
[188]

 

603 taraxerone    E. segetalis           
[11]
 

604 taraxeryl acetate E. pubescens         
[66]

 

605 α -amyrin acetate E. stygiana            [181] 

606 β -amyrin E. stygiana            [181] 

607 β-amyrin acetate E. ebracteolata     
[189]

 

N° 	
�� réf ا��ع ا�� ا
599 oleanolic acid                                E. latifolia             [182] 

600 glutinol    E. chamaesyce [188] 

601 3  -hydroxymultiflor-8-en-7-one   E. segetalis           [186] 

602 Friedeline E. chamaesyce [188] 

603 taraxerone    E. segetalis           [11] 

604 taraxeryl acetate E. pubescens         [66] 

605 α -amyrin acetate E. stygiana            [181] 

606 β -amyrin E. stygiana            [181] 

607 β-amyrin acetate E. ebracteolata     [189] 

n 	
�� ref ا��ع ا�� ا
599 oleanolic acid                                E. latifolia             

[182]
 

600 glutinol    E. chamaesyce 
[188]

 

601 3  -hydroxymultiflor-8-en-7-one   E. segetalis           
[186]

 

602 Friedeline E. chamaesyce 
[188]

 

603 taraxerone    E. segetalis           
[11]
 

604 taraxeryl acetate E. pubescens         
[66]

 

605 α -amyrin acetate E. stygiana            [181] 

606 β -amyrin E. stygiana            [181] 

607 β-amyrin acetate E. ebracteolata     
[189]
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 - Cycloartanesھ	$�  -5- 1-3

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 - Cycloartanes ھ	$� ذوات Euphorbia ا�"�!	��ت ا��+*	� ا����و�� �� ا���� :  -65-�دول ر�م

N° ,-�� réf ا��ع R1 R2 ا�. ا�

608 cycloart-25-ene-3β ,24-diol OH A E. sessiliflora [56] 

    E. myrsinites [143] 

    E. portlandica [11] 

    E. aleppica [143] 

    E. altotibetic [93] 

    E.humifusa [183] 

609 cycloart-23Z-ene-3β ,25-diol OH B E. sessiliflora [190] 

    E. portlandica [11] 

    E.humifusa [183] 

    E. chamaesyce [190] 

610 cycloart-23ene-3 β,25diol monoacetate OAc B 291 291 

611 cycloartane-3 β ,26-dio OH C E. portlandica [11] 

612 cycloart-23E-ene-3β  ,25-diol OH D E.humifusa [183] 

    E. myrsinites [143] 

    E. altotibetic [93] 

613 25-methoxycycloart-23E-en-3 β -ol OH E E. sessiliflora [56] 

614 cycloartane-3  ,24,25-triol OH F E. sessiliflora [56] 

  OH  E. portlandica [11] 
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615 cycloartane-3 β,24,25-triol      OAc F E. broteri [189] 

616 24-methylenecycloartan-3 β -ol OH G E. myrsinites [143] 

    E. aleppica [143] 

    E. portlandica [11] 

    E. segetalis [183] 

    E. peplus [183] 

    E. pubescens [66] 

    E. ebracteolata [191] 

617 24-metbylenecycloartanylacetate Ac  E. broteri 

E. lunulata 

[189] 

[192] 

618 Cyclolaudanol  H E. myrsinites [143] 

    E. aleppica [143] 

619 3  -hydroxy-cycloart-25-en-24-one  I E. myrsinites [143] 

    E. portlandica [11] 

    E. aleppica 141) 

620 3 β -acetoxycycloart-25-en-24one      I E. broteri [189] 

621 cycloartenol  J E. peplus [189] 

    E. neriifolia [190] 

    E. segetalis [189] 

622 cycloart-25-en-3  -ol  K E. niVulia 80 

623 27-nor-3  -hydroxycycloartan-25-one  L E. portlandica [11] 

624 (24E)-3  -hydroxycycloart-24-en-26-al  M E. portlandica [11] 

625 (22E)-25,26,27-trinor-3  -hydroxycycloart-22-en-24-al  N E. portlandica [11] 

626 25,26,27-trinor-3  -hydroxycycloartan-24-al  O E. portlandica [11] 

627 3α-acetoxycycloart-23-aldehyde OAc O E. portlandica [11] 

628 24-hydroperoxycycloart-25-en-3  -ol  P E. portlandica [11] 

629 3 β acetoxy-24,25epoxycycloartane OH Q E. broteri [189] 

630 24,25-epoxycycloartane OAc Q E. broteri [189] 

631 25,26,27-trisnor-3 β acetoxy-24dimetboxycycloartane OAc U E. broteri [189] 

632 neriifolione                                        OAc R E. neriifolia          [190] 
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 أ4�ى2�!	��ت *+*	�  -6- 7-3

 

 

 

 

 

 

 

 

 

 

 

 

 

  Euphorbia ���و�� �� ا���� أ4�ى2�!	��ت *+*	�  :  -66-�دول ر�م

 

 

 

 

 

 

 

N° 	
�� réf ا��ع ا�� ا

633 isohelianol E. antiquorum [6] 

634 3,4-seco-8  (H)-ferna-4(23),9(11)-dien-3-oic 

acid 

E. chamaesyce [188] 

635 3,4-seco-oleana-4(23),18-dien-3-oic acid E. chamaesyce [193] 

636 camelliol C E. antiquorum [6] 

637 lemmaphylla-7,21-dien-3  -ol E. antiquorum [6] 

638 peplusol E. peplus 145 

639 anhydrobisfarnesol E. laterifiora [194] 
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�ت *+*	� أ4�ىھ	$� ذوات  Euphorbia ا�"�!	��ت ا��+*	� ا����و�� �� ا���� :-67-�دول ر�م�	!�2 2 

no. ,-�� Ref ا��ع R1 R2 ا�. ا�

640 3 β -hydroxy-4 α,14 α-dimethyl-5 α -ergosta-8,24(28)-dien-11-one H2 =O E. chamaesyce [73] 

641 3 β ,11 α-dihydroxy-4 α,14 α -dimethyl-5R-ergosta-8,24(28)-dien-7-

one 

=O R-OH E. chamaesyce [73] 

642 3 β ,7 α -dihydroxy-4 α,14 α-dimethyl-5 α-ergosta-8,24(28)-dien-11-

one 

α-OH =O E. chamaesyce [73] 

643 3 β -hydroxy-4 α,14 α -dimethyl-5R-ergosta-8,24(28)-dien-7-one =O H2 E. chamaesyce [185] 

644 3 β -hydroxy-4 α,14 α-dimethyl-5R-ergosta-8,24(28)-dien-7,11-one =O =O E. chamaesyce [185] 

645 Obtusifoliol H2 H2 E. chamaesyce [185] 

646 4β,14 α -dimethyl-5 α -ergosta-7,9(11),24(28)-trien-3 -ol -  - E. chamaesyce [185] 

 

 

 Steroids ت�7اا�6"	�و -3-7-

 

 

 

 

 

 

 

 

 

 

   

  

   Steroids ھ	$� ذوات Euphorbia ا�"�!	��ت ا��+*	� ا����و�� �� ا���� :  -68-�دول ر�م

 

 

N° 	
�� réf ا��ع ا�� ا
647 5 α -stigmastane-3  ,6 α -diol E. boetica [153] 

648 5 α -stigmastane-3  ,5,6  -triol E. boetica [153] 

649 geniculatoside F E. geniculata [194] 

650 3-( β -D-glucopyranosyloxy)stigmast-5-ene E. peplis [195] 

651 (3 S,4 S,5 R,7 S,9 R,14 R)-3,7-dihydroxy-4,14-dimethyl-

7(8→9) abeocholestan-8-one 

E. officinarum 86 
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 Glycerols ا���	6	�و8ت - 7-4

 

 

  

  

  

 

 

 

 

 

  

  Steroids ھ	$� ذوات Euphorbia ا�"�!	��ت ا��+*	� ا����و�� �� ا���� :  -69-ر�م�دول 

 

 

 

 

 

 

  Phenolics ا��	�8ت - 7-5

 

 

 

 

 

 

N° ,-�� réf ا��ع ا�. ا�

652 1-O-( β -D-glucopyranosyl)-3-hexa- decanoylglycerol E. cyparis sias [22] 

 

653 1-O-(β  -D-glucopyranosyl)-3-(octa- 

deca-9 Z,12 Z,15 Z-trienoyl)g- lycerol 

E. peplis            [196] 

654 1-O-(β  -D-glucopyranosyl)-3-hexa- decanoyl-2-

(octadeca-9 Z,12 Z,15 Z-trienoyl)glycerol 

E. cyparis sias [22] 

655 1-O-( β -D-glucopyranosyl)-2,3- di(octadeca-9 Z,12 

Z,15 Z-trienoyl)glycerol 

E. cyparis sias [22] 
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  Phenolics ھ	$�  ذوات Euphorbia ا�"�!	��ت ا��+*	� ا����و�� �� ا���� :  -70-�دول ر�م 

  

  Flavonoidsا��+
9	�ات  - 7-7

و���د  9000& ا��'%�%ت ''�& ����%$��" �#����"، إذ ��م ا����رف ���� أ���ر ��ن  �ظ�ر ا���و��دات�]4[ ،

 Bو A ذرة �ر'ون، ��وزع ��� -�(��ن �طر���ن ��15���% �+�رك & ا����ل ا�(%�دي ا�ذي ���ون �ن 

�& 5%��ب ا3-��%ن ا���1ر ا��را'ط '��ن ا�-�(���ن و ���ث ذرات �ر'�ون، �-��وي�ر�'ط%ن '�1�1"  A وB 

& ا���س  ���� ا��د �دد و ،)1-+�ل (  .]C ]1��-�ق ���ون ا�-�(" ا�'�را��"  %���Euphorbia  

  

الوحدة الأساسية للفلافونيدات:   

 

 

 

 

 

N° ,-�� réf ا��ع R1 R2 R3 R4 ا�. ا�

656 2-hydroxy-4,6-dimethoxyacetophe H H H Me E. portulacoides      

E. quinquecostata    

[59] 

657 2,4,6-trimethoxyacetophenone H Me H Me E. portulacoides      30 

658 2-hydroxy-4,6-dimethoxy-3-methylacetophenone Me H H Me E. portulacoides      [59] 

659 2,4,6-trimethoxy-3-methylacetophenone Me Me H Me E. portulacoides      [59] 

660 2,2-dihydroxy-4,6-dimethoxy-3-methylacetophenone Me H OH Me E. quinquecostata    [59] 

661 2,4-dihydroxy-6-methoxyacetophenone H H H H E. fischeriana          30 

662 2,4-dihydroxy-6-methoxy-3-methylacetophenone Me H H H E. ebracteolata        13 

663 

 

2-hydroxy-6-methoxy-3-methylacetophenone 4-  -D-
glucopyranoside 

Me H glc H E. ebracteolata        [196] 

664 ebractelatinoside C Me H       H   [196] 

665 1,1-bis(2,6-dihydroxy-3-acetyl-4-

methoxyphenyl)methane 

H    E. ebracteolata     [196] 

666 ebractelatinoside B glc    E. ebracteolata     [196] 
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  Euphorbia ا����و�� �� ا���� ا��+
9	�ات :  -71-�دول ر�م

N° ,-�� réf ا��ع R1 R2 R3 R4 R5 R6 ا�. ا�

667 Kaempférol OH H OH H OH OH E. lunulata 

E. guyoniana 

[197] 

[198]  

668 Kaempférol-3-glucoside 3-O-glu H OH H OH OH E. retusa 

E. guyoniana 

E. supine 

[199] 

[198] 

[200] 

669 Quercétine-3-glucoside  3-O-glu OH OH H OH OH E. retusa 

E. guyoniana 

E. supine 

[198, 

199] 

[200] 

670 Myricétine OH OH OH OH OH OH E.  retusa [198] 

671 Apigénine H H OH H OH OH E.  retusa [198] 

672 Quercétine  OH OH OH H OH OH E.  guyoniana 

E.  lunulata 

[198] 

[197] 

673 Astragaline 3-O-gal H OH H OH OH E. lunulata [197] 

674 Hyperine 3-O-gal OH OH H OH OH E. lunulata [197] 

675 Kaempférol-3-O-rutinoside 3-O-ruti H OH H OH OH E. guyoniana [197] 

676 Rutine 3-O-ruti OH OH H OH OH E. guyoniana [197] 

677 Kaepmpférol 3-O-β-D-

glucopyranosyl (1→  4)-α-

Lrhamnopyranosyl-(1 → 6)-β -

D-galactopyranoside 

3-O-glu  

(1→4)- 

rha- 

(1→ 6)-gal 

H OH H OH OH E. ebracteolata [201] 

678 Genesteine       E.  retusa [199] 

679 Quercétine 3-O-(2’’,3’’-

digalloyl)-β-D-

galactopyranoside 

3-O-rha OH OH H OH OH E.  retusa [199] 

680 Quercétine 3-O-(2’’-galloyl)-

β-D-galactopyranoside 

3-O-rha OH OH H OCH3 OCH3 E.  retusa [199] 

 

O
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O
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681 Qurecétine 3-O-6’’-(3-

hydroxyl-3-méthylglutaryl)-β-

D-glucopyranoside 

3-O-rha-(1 

→ 6)-glu-

O-

pentoside 

OH OH H OH OH E. supine [200] 

682 Genesteine 3-O-rha-

(1→6)-gal 

OH OH H OH OH E. supine [200] 

683 Quercitrin 3-O-arab OH OH H OH OH E. supine [200] 

684 Dimethoxyquercitrin 3-O-arab H OH H OH OH E. supine [200] 

685 Hirtacoumaroflavonoside 3-O-gal H OH H OH OH E. supine [200] 

686 Hirtaflavonoside B 3-O-xyl H OH H OH OH E. supine [200] 

687 Tricine  -  -  -  -  -  - E. tibetica [197] 

688 Quercétine 3-O-(2’’,3’’-

digalloyl)-β-D-

galactopyranoside 

 -  -  -  -  -  - E lunulata [197] 

689 Quercétine 3-O-(2’’-galloyl)-

β-D-galactopyranoside 

 -  -  -  -  -  - E. lunulata [197] 

690 Qurecétine 3-O-6’’-(3-

hydroxyl-3-méthylglutaryl)-β-

D-glucopyranoside 

 -  -  -  -  -  - E. ebracteolata [201] 

691 Hirtacoumaroflavonoside  -  -  -  -  -  - euphorbia hirta [202] 

692 Hirtaflavonoside B  -  -  -  -  -  - euphorbia hirta [202] 

  

�ت أ4�ى- 7-8�-�� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

O O
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O
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�ت �:"��� -��ھ	 :  -72-&$� �-��� 
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 Euphorbia  

 

 و ا����ل، 2@"ي ;�< ��دة ;��ر�7 

5�ر ا�+�ل،  �1��"'�8%و�" أو  

و ، ا���س أ-%د�" زھور ��% �% '���%،

N°  	
���� ا
693 umbelliferone  

694 6,7,8-trimethoxyl-coum

695 scoparone 

696 scopoletin 

697 Isoscopoletin 

698 Esculetin 

699 Daphnoretin 

700 Acide 3,4,3’-triméthoxy

701 7,7’-dihydroxy-6,8’-bic

702 6-hydroxy-7-methoxyco

703 (isoscopoletin) 

704 octacosyl trans-ferulate

E clement [3] 

                                                                   ا��را�

 ���و�� �� ا���� ;�ة ��-��ت :  -72-�دول ر�م

 ��������� Euphorbia clementei :  

 ]3[
Euphorbia clementei  


�، ا�@�ا�B و ا����ل، 2@" أو 1�وي ���ر��طB ا����
( ا� ��2

 �;�رة و ;>�رة ،'1�ط" %، وأورا�%���;' �%1%

��% '���%، ��'%د�" أو ��(%'�"ا�+�ل،  �1��"ق '�8%و�" أو 

  

	
�� R1 R2 R3 ا�� ا

H OH H E.  

marin OCH3 OCH3 OCH3 E.  

H OCH3 OCH3 E.  

H OCH3 OH E. h

E. h

E. a

H OH OCH3 E.  

H OH OH E.  

- - - E. h

xy-ellagique - - - E. h

icoumarine - - - E. q

coumarin - - - E. q

- - - E. h

te - - - E. h

���� �ورة �و�و�را���    -73 - ��ل� clementei

ول                       ا���� ا�  

�دول ر�م

ا�درا
� ا�������  -8

 :و�ف ا�����  -8-1

��ر &�'%ت �+' &ھ�

(latex) ، E�"�2 ��-�%1

وا3وراق '�8%و�" أو �+�رة، 

  ) ��. 5-3( �'1و=ت

  

 

  

  

 

 

 

 

  

 réf ا��ع

.  hirta [19] 

.  hirta [19] 

.  hirta [19] 

. hirta 

. heteradena 

. altotibetic 

[19] 

[203] 

[93] 

.  hirta 

 E.quinquecostat 

[91] 

[19] 

.  hirta [19] 

. hirta [19] 

. heteradena [93] 

. quinquecostata [19] 

quinquecos- [82] 

hylonoma [142] 

hylonoma [142] 
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8-2-  ����    ]3[:ا�����ف ا��ظ��� �

  Plantae:   ا�����" 

  Spermaphytes    ا��رع

 Angiospermes  �-ت ا��رع

 Dicotylédones  ا�;�ف

  Dialypétales  ا�;�ف�-ت 

  Thalamiflores  ا��$"

     Méristémones  ا��ر��" ا��$"

 Tricoques    :   ا�ر�'"

"�$%� Euphorbiaceae     :   ا�

"�$%� Euphorbioideae  �%�و�" 

 Euphorbia  ا���س

 .Euphorbia clementei Boiss  ا��وع
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����  

��	� ��� Apiaceaeا������ ����� ��ز+�*ع،  3000 '�& و 300 %ا�$ �# أھ� ا��� �ت ا�� -�+ 

�ص� ا�����، أ*0�ء ��.�� $
�ط2 �� �� ھ$. ا�48��$ ا�7�ة *�5 
$ ا������4 ا�4+ �9*�:�� ،�	�9*  $4���

; 5��ت +�8	� �إ�- ص���رة +# *��+ ��B �.=� ��ة �A  أو@:	�ات، دا �4  أو� 	� ا���<�، أ*ا+=��

� CDA �4��9Bاء � �=��ت ط�	� و �����A �4��9� ،#	��ا�E،  أو��AApiaceae  $
 �	�����# أھ� ا��� �ت ا�

�&، أ@=�ھ�  �55#  أGA�ا�:Hا � �E ��G4ـ '&�  Eryngium [207] ا�:

1-  	
  Apiaceae �������ا���ز�� ا���ا

IBز� �� �� أGA� ا�����، أ*0�ء ��.� 
$ Apiaceae ا��+	@ $
�ط2 �� و*�درة ا�:��	� ا������4 ا�4	�9* $
 

�ط2�  ا��4ار�B ا�4

  

  ��Apiaceae  [208]رط� ا����ر ا��اع ا������   -1-ا���� 

2- ���� ا�� ������
  :ا� �

�0ي � �� ��ت ا�����*Apiaceae ا��ا�� #� �
�ن �:>	� -�+ A   ة�	Dت ص�>B� �=E 5���C، 

Lأورا�7ن �<�49 =� ��7ن �L و ����د��،  +4� ��E�7ن  ،��<� � ر8B$ ا����ق، 9E B	���M<�ة *�درا �

7ن �L و ا��78 B �Bاز7ن ، زھرھ� صD	�ة و  ����� و ��� �*��ء و أ%	�	E ،ارات* $
 ��4:�

�ن  �0�5ي +�- و ،  Dص��اء ا��ن	%Oا P�E $
9�ت و B�0ي +�- +�د �L	� �# ا�7� �4A ،ت��E

  �'� O[3, 8]  
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�� ا���رة : 2.ش��
  �Apiaceae [8])'�ت  ا�%�$�#�ا

3- )�  �������Apiaceae  ا��� 	 ا���)

 �� ��5 ا����Apiaceae ا�:�ول Q9%-1-   

� �� ا���$4 ��5 	���ا�-1-'�ول�Apiaceae   

Magnoliophyta (Angiospermes) �7�44ا� :  
Campanulidées ou Euastéridées �9>ا� :  
Apiace 5�  : ا��
Magnoliophyta (Angiospermes) ����ا�   
Apiace �� �  ا��

 

4-  *(  Eryngiumا�

 &�' ����BEryngium  أھ� #� �GAسو أ��
$ ا�' �+	@ �� ���	� ا�����ع أ*ا+Apiaceae  ،S ا�Eأر �;�; 

$4��B -إ� ��	�
 #� Saniculoideae  #� �GAي +�- أ�0B 250إذ +*�  $
زع �B	آ��4�لو  ،@ �	>B�
 أ

ب و@4�ل�7�، و'B�أ� �ع  60 $�ا%*:�  و ،وأ���ا�	*���= $
� ��ب Eأورو �� و@4�ل وآ�		>B�
، أ

4�� $
�ط2 ��رة �A �# ا������4 ا�4L، �����*S �	�8+ �B�� ھ$ �� �=�� ا�- ;�;� ، ��4�ة و �=���B ط

� E�ا A �0��G� �=Bأ���ر=��E H	4�� ، L., E. foetidum L., E. maritimum L., E. campestre. Oأن إ 

A 

C

B

D
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�  أ*اع=�
$�واء �X�9� Aم�� أGA	�ة � I	4' ء�4�ر �CD �GاءAو ا����� أ*0;  ����
$ E. foetidumا� �B�	:	*. 

$
 ��BH�� Y�4ا��� �4A 2 ا��0ا �	�H�  ]E. dichotomum ]209و ا��9��	#  ا�4

5-  ��)* ��ا/.��-ا,�ت ا�+'Eryngium 

 &��ت ا�:���* Y��Xا��Eryngium ����X4ا� �ا+=*ZE  2ط��
$ ا�QM ا���8$ +�� ا���ر و 
$ +�ة �

���  :ا���Xا�� أ*ا+=� أGA��#  �# ا��

• E. campestre   م�Xاكا���ا�� A ������['Cور ھCه ا�
210[ 4��Sو A ا�8=	� �4�د ���9�ل، [   

• E. creticum  ااY��X��  �����ط2 ا���B	� ھCه ا��   ]211[رب���<ا��9�ت � ردن �A�ج�^
$ ا�4

• E. foetidum  Y��X# ا��	ا�� $
�ت E��ت ا��4�دة ����=Eا�M`Oا #� �Bج ا����[212].��   

• E. aquaticum ورC' م�X�9��
ج ا�طرا��ت  ھ� � ا�دودة ا���وم، و�ر��ق ا�����، ا����ز 

�  ]213[. ا��"��!�� وا �راض ا�د�و��� وا�د�دان ا��ر�ط�

• E. yuccifolium ج �د$�ت ا��#د�ت

 ا �"�ن �و�( )��)"� و ا ��� �ذورھ� �%� �ن 

   ]213[و ����ب ا�)!, وا��+�"� ا�%*�� ا �م

• E. yuccifolium  �
$ ا�:=�ز ا�=�4$،�ا �A�ج ا���اض���ج P�E  �ذور ھذه ا�"�� �A�84 

�ل =�bا#	E��Gا�:�9، و��غ ا� I'وا���اع وو      

• Eryngium tricuspidatum   P�E ج�+ $
 Y�4اضا����ا��  �	كا��ا���9�b�A 94و ا�� �

]213[ا�CDا $ 
 

• Eryngium foetidum  Y��Xا�� ،���ما� و 
$  ا�=�أ���ا�	� ���ج %�وق ا�:��، 794A#  و �	�

4� ا��Y��X  ا�40- وار���ع `dD ا��م، و ا�ذن، �OمA��Bأ ،E�ت ا��E9�ك، و*�bج ا�+ $
آOم  و 

�ل=�bوا ،#	E��Gت ا��<�، و��غ ا���+�  [214]  وا�4�ري ا���4ة، و��

6-  �������)* ا�%����� ا�'��Eryngium 

�دة %����ت � ا�طب ا��%�� و �"وع �ر)���1 �%)س و�ود  �Eryngium%دد ا��#دام "����ت ا��"س  إن

 �� ا��دول  ا��دو"�و ��و�و��--2  
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  Eryngium"واع �"س أا�4%����ت ا���و�و��� ��%ض  - 2-ا��دول 

  

I'�4ع  ا��'	�  ا��  ا�����	� ا��	

[215]  

[210]  

[210]  

E. creticum  

E. kotschyi 

E. maritimum  

Cytotoxicities 

 

 

[215]  E. creticum  Anti-mutagenic 

[216] 

]213[  

[212] 

[213] 

]213[  

E. campestre 

E. planum 

E. maritimum 

E. foetidum 

E. marztzmum 

Anti-inflammatory  

]213[  

[10]  

[216]  

E. creticum 

E. palmatum 

E. triquetrum 

Antibacterial 

[215]  

[211]  

E. creticum 

E. bourgatii  

Antifungal 

]213[ 

]213[  

E. thorifolium 

E. foetidum  

Antimalarial 

[109]  

[220]  

[3] 

]112[ 

]210[ 

[216]  

E. caucasicum 

E. creticum L. 

E . campestre 

E. bourgatii 

E.  palmatum 

E. triquetrum 

Antioxidant 

[216]  E. campestre  Antidiabetic 
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7- *(  Eryngium ��ا$3 ا/�2 ا����1ي ��

 (saponines) ا���4�5�)�ت - 7-1

 &�0�ث أ'�YB +�- ا�:Eأ Y�	EEryngium   �	;�; ت��	E�� Y*�A و��H�4ا� S���A�� �.�� أن

ز�B�B ذوA�ت ا�Cي =.B�polyhydroxylated oleanene  ،ھ	�7  ات���A�� ة�+ $
 �G� A1-

barrigtogenol ،R1-barrigtogenol، C Barrigtogenol ،Cameliagenin A ،Erynginol A, ، )1-48( 

�
�
$ ا�:�ولا��Steganogenin ، ��:94�QA  إ` 1  

  

 
 

 
 

 

�ت :  -3-�دول ر6م�	*E� Saponine 1 ذو ھ�)ل Eryngium �# ا�:�&ا�H�4و��  ا�9

N° 67� ا.8 ا� R1        R2     R3     R4         R5  ا�)�ع réf 

1 3-O-α-L-rhamnopyranosyl-(1→2)-β-D-

glucuronopyranosyl-22-O- β, β - dimethylacryloyl-A1-

barrigenol 

H dMA H α-L-rha H E. campestre [111]  

2 3-O- α -L-rhamnopyranosyl-(1→ 2)- β -D-

glucuronopyranosyl-22-O- angeloyl-R1-barrigenol 

OH Ang H α-L-rha H E. campestre [111] 

3 3-O- α -L-rhamnopyranosyl-(1→ 2)- β -D-

glucuronopyranosyl-21-O-acetyl-22-O-angeloyl-R1-

barrigenol 

OAc Ang H α-L-rha H E. campestre [111] 

4 3-O- α -L-rhamnopyranosyl-(1  2)- β -D-

glucuronopyranosyl-21-O-acetyl-22-O-,-

dimethylacryloyl-R1-barrigenol 

OAc Dma H α-L-rha H E. campestre [111] 

5 3-O- α -L-rhamnopyranosyl-(1 → 2)- β -D-

glucuronopyranosyl-22-O- angeloyl-28-O-acetyl-R1-

barrigenol 

OH Ang Ac α-L-rha H E. campestre [111] 

6 3-O- β -D-glucopyranosyl-(1→  2)-[-L-rhamnopyranosyl-

(1→  4)]- β-D- glucuronopyranosyl-22-O-angeloyl-R1-

barrigenol 

OH Ang H β-D-glu α-L- 

rha 

E. campestre [111] 

7 3-O- β -D-glucopyranosyl-(1  2)-[ α -L-rhamnopyranosyl-

(1→  4)]- β -D- glucuronopyranosyl-22-O- β, β -

dimethylacryloyl-A1-barrigenol 

H dMA H β-D-glu α-L 

-rha 

E. campestre [111] 

8 3-O-β-D- glucopyranosyl-(1→2)-β- 

D-glucuronopyranosyl-21-O-acetyl-22-O-angeloyl-R1-

barrigenol 

Ac Ang OH β-D-glu H E. planum [112]  

9 3-O-β-D-glucopyranosyl-(1→2)-β-d-glucuronopyranosyl-

22-O-angeloyl-A1-barrigenol 

H Ang OH β-D-glu H E. planum [112] 

1 3-O-β-D-glucopyranosyl-(1→2)-β-D-

glucuronopyranosyl-22-O-angeloyl-R1-barrigenol 

OH Ang OH β-D-glu H E. planum [112] 

8 3-O- α -L-rhamnopyranosyl-(1→4)- β -D-

glucuronopyranosyl-22-O- β, 

β -dimethylacryloylA1-barrigenol 

H dMA H H α-L 

-rha 

E. kotschyi [113]  

9 3-O- α -L-rhamnopyranosyl-(1→4)- β -D-

glucuronopyranosyl-22-O- angeloylA1- barrigenol 

H Ang H H α-L- 

rha 

E. kotschyi [113] 

 

 

R1

OR2

OH
O

O
R5O

HO
OR4

HOOC

1-9

CH2OR3
OH

 Saponine 1ھ	�7  :  -3-@�7 
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�ت :  -4-�دول ر6م�	*E� Saponine 2ھ	�7  اتذو Eryngium �# ا�:�&ا�H�4و��  ا�9

 

 

 

N° QA�4ا�� ا� R1 R2 R3 R4 R

5 

R6 R7 R8 ع� réf ا�

10 Eryngiosides A H OH H Glc H H CH2O

H 

Glc E. yuccifolium ]213[  

11 eryngiosides B H OH H Glc H H CH2O

H 

Gal E. yuccifolium ]213[  

12 eryngiosides C H =O H Glc H H CH2O

H 

Gal E. yuccifolium ]213[  

13 eryngiosides D H OH H H Gl

c 

H CH2O

H 

Glc E. yuccifolium  [216] 

14 eryngiosides E OH OH OH Ang H Xly COOH H E. yuccifolium  [216] 

15 eryngiosides F H OH OH Ang H Xly COOH H E. yuccifolium  [216] 

16 eryngiosides G OH OH O-Ang H H Xly COOH H E. yuccifolium  [216] 

17 eryngiosides H OH OH H Ang H Ara COOH H E. yuccifolium  [216] 

18 eryngiosides I OH OH H Ang H Xly COOH H E. yuccifolium  [216] 

19 eryngiosides J OH OH O-Ang Ac H Ara COOH H E. yuccifolium  [216] 

20 eryngiosides K H OH O-Ang Ac H Ara COOH H E. yuccifolium  [216] 

21 eryngiosides L H OH O-Ang Ac H Xly COOH H E. yuccifolium  [216] 

21 21 β -angeloyloxy-3β -[β –D- 

glucopyranosyl-(1→2)]-[ β –

D -xylopyranosyl-1→3)]- β –

Dglucuronopyranosyloxyolea

n-12-ene-15 α,  16 α,  22 α,  

28- tetrol 

OH OH O-Ang H H Ara COOH H E. yuccifolium  [216] 

22 Saniculasaponin III OH OH O-Ang Ac H Xly COOH H E.yuccifolium [216] 

23 Eryngioside M OH OH OAc Ang H Xly COOH H E. yuccifolium [215] 

24 Eryngioside N OH OH OH Ang H Ara COOH H E. yuccifolium [215] 

25 3-O- β -D-glucopyranosyl- 

(1→2)-[ β -Dglucopyranosyl-

(1→6)]- β –Dglucopyranosyl- 

21,22,28-O-triacetyl-(3 β ,21 

β ,22a)-olean-12-en-16-on 

H =O Ac Ac Ac H O-β 

glu 

H E. kotschyi    

 

R3

OR4

CH2OR5
R2

R1
O

O
HO

R6O
O

R7

O

HO
HO OR8

HO

10-26

 Saponine 2ھ	�7  :  -4-@�7 
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* :  -5-�دول ر6مE��ت	ا�9�  Eryngium   Saponine 3 �# ا�:�&ا�H�4و��  

N° 67� ا�)�ع ا.8 ا� réf 

26 betulinic acid 3-O- β -D-glucopyranoside  [221] 

27 3-O-β -D-glucopyranosyl oleanolic acid 28-O- β -D-xylopyranoside E.bromeliifolim [222] 

28 3-O- β -D-glucopyranosyl-(1→2)-glucopyranosyl-22-O β - 

D-glucopyranosylsteganogenin. 

E. kotschyi [113]   

 

7-2 - ��  ا���4�)�ت ا�9:1

��رج � �	;�Gت ا���	E�ا�� � )31-36(olean-12-ene و ھ�)ل )C=� lupine)27-30ا ��:�& �Y0 ھ	�7	# ھ4

 

  

COOH

RO

 lupineھ	�7  :  -6-@�7 

�ھ	 :  -5-@�7  �ASaponine 3 

 

C

O

O

O

O

OH

OH

OHO

HO

HO
OH

OH

COOH

O

O

HO

HO

O

O

HO
HO

OH

HO

OH

OR

 

O

O
HO

HO
O

OH

O

HOHO

O

HO

O

OHHO

OH
HO

O

OH

O

OH
OH

HO

OH

26 

27 
28 
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�ت ا�G�;	� :  -6-�دول ر6م�	E�و��  ا��H�4ا�&� lupine ھ	�7 اتذو Eryngium �# ا�:

 

 

 

 

 

 

 

�ت :  -7-�دول ر6م��*E�  Triterpenes 1 ھ	�7 اتذو Eryngium �# ا�:�&ا�H�4و��  ا�9

  

 

  

 

R6

R3

R4

R5

R2

R1

HO

N° QA�4ا�� ا� R ا�)�ع réf 

29 betulinic acid 3-O-�-D-glucopyranoside β-D-glc E. bromeliifolium [223] 

30 betulinic acid-3-O- β -D-
glucopyranosyl(1→6)- β -D-glucopyranoside 

β -D-glc-(1→6)- β -D-glu E. bromeliifolium [222] 

31   betulinic acid H E. bromeliifolium [222] 

N° 67� ا.8 ا� R1 R2 R3 R4 R5 R6  ا�)�ع réf 

32 Giganteumgenin A H OH O-Ang OAc CH2OAc CH3 E.  giganteum [223] 

33 Giganteumgenin B H OH O-Ang OAc CH2OH CH3 E.  giganteum [223] 

34 Giganteumgenin C H H H H COOH CH3 E.  giganteum [223] 

35 Giganteumgenin D CH2OAc OH O-COC4H7 OAc CH2OH CH3 E.  giganteum [223] 

36 Giganteumgenin E H OH O-Ang OH CH2OH CH3 E.  giganteum [223] 

37 Giganteumgenin G OH OH O-Ang OH CH2OH CH3 E.  giganteum [223] 

38 Giganteumgenin H OH OH OH O-

COC4H7 

CH2OH CH3 E.  giganteum [223] 

39 Giganteumgenin K OH OH OH O-

COC4H7 

CH2OH CH3 E.  giganteum [223] 

40 Giganteumgenin M H OH OH OH CH2OH CH3 E.  giganteum [223] 

41 Giganteumgenin N OH OH OH OH CH2OH CH3 E.  giganteum [223] 

 

R6

R3

R4
R5

R2

R1
HO

26-35

 Triterpenes 1ھ	�7  :  -7-@�7 

 Triterpenes 2ھ	�7  :  -8-@�7 
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�ت ا�G�;	� :  -8-�دول ر6م�	E�و��  ا��H�4ا�&� Triterpenes 2 ھ	�7 اتذو Eryngium �# ا�:

N° 7'�ت�ا�  R1 R2 R3 R4 R5 R6 ا�)�ع réf 

42 oleanolic acid H H H H COOH CH3 E. macrocalyx 

 (E. incognitum) 

[224] 

43 R1-barringenol OH OH OH OH CH2OH CH3 E. maritimum 

E. planum 

E caucasicum   

[224] 

44 A1-barringenol OH OH H OH CH2OH CH3 E. maritimum 

E. planum 

E caucasicum   

[224] 

45 22-(2-methyl-2-

butenoate)-olean-12-ene-

3,15,16,22,28-pentol 

OH OH H Ang CH2OH CH3 E. macrocalyx [224] 

46 barringtogenol C H OH OH OH CH2OH CH3 E. maritimum 

E. planum 

[224] 

47 erynginol A H OH OH OH CH2OH CH2OH E. maritimum 

E. planum 

[224] 

48 22α-hydroxyerythrodiol H H H OH CH2OH CH3 E. macrocalyx [224] 

 

  ا�5���5$�ر4�)�ت - 7-3

 

  

�ت :  -9-�دول ر6م�	E��  Eryngium �# ا�:�&ا�H�4و��  ا�9	79

 

 

 

 

 

 

 

CHO R

H3C
CH3

HHO

CH3

H

H3C
CH3

H
H3C

H

OHH3C

N° QA�4ا�� ا� R ع� réf ا�
50 eryng-9-en-15-al - E. creticum [225] 

51 15-hydroxy-muurolene CH2OH E. giganteum [226] 

52 15-oxy- α -muurolene CHO E. giganteum [226] 

53 15-nor- α -muurolene H E. giganteum [226] 

54 15-nor- α –muurolene - E. giganteum [226] 

55 (+)-ledol - E. giganteum [226] 

56 (+)-spathulenol - E. giganteum [226] 

57 germacrene D - E. giganteum [226] 

58 trans-β-farnesene - E. giganteum [226] 

50 
51-54 

55 

56 
57 58 

�ت :  -9- @�7�A�� �	�	E��79	� 
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��د��ا�
ر����ت ا� -4-7 

 �� �ر��"�ت ا�8د�� $!)وز�د�+

� ا�- ���� )Y0� cyclohexanone  )59-61 ھ	�7+��ت ا`�A��  ع* #�
aldehyde-esters )62-68( 

  

 

 

 

  

 

 

 

�ت  :  -10-�دول ر6م�	E�ا���Bد� Eryngium �# ا�:�&ا�H�4و��  ا�%

 

 

N° 7'�ت�ا�  R1 R2 R3 R4 ا�)�ع réf 

59 3-( β –D glucopyranosyloxymethyl)-2,4,4-

trimethyl-2,5-cyclohexadien-1- one 

- - - - E. campestre [227] 

60 3-( β -D-glucopyranosyloxymethyl)-2,4,4-

trimethyl-2-cyclohexen-1-one 

- - - - E. campestre [227] 

61 5-[( β -Dglucopyranosyloxy)methyl]-4-

hydroxy-4-[(1E,3S)-3-hydroxy-1- butenyl]-

3,5-dimethyl-2-cyclohexen-1-one 

- - - - E. dichotomum [104] 

62 isoferulyl senecioate - - - - E. variifolium [121] 

63 (-)-2,4,4-trimethyl-3-formyl-2,5-

cyclohexadienyl angelate 

- - -  E. paniculatum ]213[ 

64 O-[2-angeloyloxymethyl-cis-crotonoyl]-

ferulol 

CHO H - - E. bourgatii  

(E. amethystinum) 

E. serbicum 

[228] 

65 O-[2-(2-methyl-butyryloxymethyl)-cis-

crotonoyl]-ferulol 

H CHO - - E. bourgatii  

(E. amethystinum) 

E. serbicum 

[228] 

66 O-[2-(2-methyl-butyryloxymethyl)-cis-

crotonoyl]-isoferulol 

CHO H CH3 H E. bourgatii 

 (E. amethystinum) 

E. serbicum 

[228] 

67 O-[2-isovaleryloxymethyl)-cis-crotonoyl]-

isoferulol 

H CHO CH3 H E. campestre [228] 

68 3-( β -D-glucopyranosyloxymethyl)-2,4,4-

trimethyl-2-cyclohexen-1-one 

H CHO H CH3 E. bourgatii  

(E. amethystinum) 

 E. serbicum 

[228] 

 

O

O

O
HO

HO
OH

OH

O

O

O
HO

HO
OH

OH

O

O

O
HO

HO
OH

OH

OH

O

O

OHCO

O

OHC

R2

OR1

O

O

O

R3

R4

R2

OR1

O

O

O

61 62

63

59 60

64-65 66-68

 $!�)وز�د�� �8د��أ�ر��"�ت  :  -10-@�7 
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�-ات��
 7-5-ا�%:

� �#  H+ ��15ل  �A�� ات�	*
ع  ا���* #� ��B�>�  �=�A &�
� ا�- )�flavonols )69 -82# ھCا ا�:�، ا`

 )�flavanone )83�QA وا%� �# *ع 

  

 

 

 

 

 

  

 Eryngium �# ا�:�&ا�H�4و��  ا���
*	�ات :  -11-�دول ر6م

N° 7'�ت�ا�  R1 R2 R3 ا�)�ع réf 

69 Quercetin OH H OH E. creticum ]213[ 

70 Quercitrin O-rha H OH E. campestre [229] 

71 Isoquercitrin O-glc H OH E. campestre 

E. maritimum 

E. giganteum 

[229] 

72 Rutin O-rha(1→6)glc H OH E. campestre  

E. octophyllum 

[229] 

73 luteolin 7-O-β -D-glucopyranoside H Glc OH E. campestre [229] 

74 Astragalin O-glc H H E. campestre  

E. maritimum 

[229] 

75 kaempferol 7-O-α-L-
rhamnopyranoside 

H Rha H E. campestre [52] 

76 kaempferol 3-β-D-glucopyranosyl-7-
O-α-L-rhamnopyranoside 

O-glc Rha H E. maritimum  

E. macrocalyx 

[229] 

77 kaempferol 3,7-di-O-α-L-
rhamnopyranoside 

O-rha Rha H E. campestre  

E. planum  

E. giganteum 

]213[ 

 

78 kaempferol-3-O-(6-O-β-D-

glucopyranosyl)-β-D-

galactopyranoside 

O-glc(1→6)gal H H E. planum ]213[ 

 

79 kaempferol 3-O-β-D-(2-p-E-
hydroxycinnamoyl) -glucopyranoside 

p-E-

hydroxycinn 

H -   

80 kaempferol 3-O-β-D-(2-p-Z-
hydroxycinnamoyl)- glucopyranoside 

p-Z-hydroxycinl H - E. campestre ]213[ 

81 kaempferol-3-O-(2-O-trans-p-

methoxycoumaroyl-6-O-trans-p- 

coumaroyl)--D-glucopyranoside 

p-Emethoxycoum p-E-coum - E. campestre [229] 

82 kaempferol-3-O-(2,6-di-O-trans-p-

coumaroyl)- β-D-glucopyranoside 

p-E-coum, p-E-coum - E. yuccifolium  

83 naringenine 7-O--L-
rhamnopyranosyl-(1→  2)-O-β-D-
glucopyranoside 

- - - E. dichotomum [216] 

 

 

O

OR3

OH

R1

OOH

R2O
O

OH

O

OOH

HO

O

OH

OH

OOH

O
O

HO
HO

HO

O

69-78

79-82

83

O

HOHO

OHHO

HO
Me

HO

O

OH

�7@ -11-  : �B�	*
�
�ت �A�� 
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  ا���,�ر�)�ت 6-7-

&�� �# ھCا ا�:=�H+ �� $ذرة ا�����ت ا��A�4ا� #	E #� ت��Bر�� )furanocoumarins )84-95   ا�7

 

 

 

 

 

 

�ت :  -12-�دول ر6م�Bر�� Eryngium �# ا�:�&ا�H�4و��  ا�7

N° 7'�ت�ا�  R1 R2 ا�)�ع réf 

84 Umbelliferon H OH E. biebersteinianum ]213[  

85 scopoletin OCH3 OH E. bourgatii ]213[  

86 6,7-dimethoxycoumarin OCH3 OCH3 E. creticum ]213[  

87 bergaptin  - - E. biebersteinianum ]213[  

88 decursinol H - E. biebersteinianum ]213[  

89 prantschimgin 

 

 E. ilicifolium ]213[  

90 Deltoin 

 

 E. creticum ]213[  

91 (+)-marmesin H  E. creticum 
E. ilicifolium 

]213[  

92 aegelinol benzoate 

 

- E. campestre [229] 

93 Agasyllin 

 

- E. campestre [229] 

94 Grandivittin 

 

- E. biebersteinianum [229] 

95 Aegelinol H  - E. campestre [229] 

  

  

  

  

 

  

 

O

O

O

O

O

 

O O

R1

R2 O OO

OCH3

O O O
H3C

H
3
C

R1O

O OO

OR1
S

84-86
87

88-91 92-95

�ت :  -12- @�7�Bر��  ھ	�P��� �A ا�7
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  ا�%�)�/ت7-7-

 -�+ &��0ي ا�:B �	���ت ا��	�A�4ا� P�E)96-102( 

 

 

 

 

 

 

 

 

 

 

 

 

 

N°  7'�ت�ا�  R ا�)�ع réf 

96 1-β-D-Glucopyranosyloxy-3-
methoxy-5-hydroxybenzene 

- E. creticum ]213[ 

97 3,4-dihydroxyphenyl caffeate H E. yuccifolium [216] 

98  Glc   

99 (4-β-D-glucopyranosyloxy)-3-
hydroxyphenyl caffeate 

H E. yuccifolium [216] 

100 R-(+)-rosmarinic acid Glc E. alpinum ]213[  

101 R-(+)-3'-O-β-D-glucopyranosyl 
rosmarinic acid 

- E. alpinum 

 E. bourgatii 

(E.amethystinum) 

E. maritimum 

E. campestre 

]213[  

102 caffeic acid - E. yuccifolium [216] 

         

 

OHO

HO

OCH3

OH

HO

OH

HO

OH

O

O

OH

OR

HO

OH

O

O COOH

OH

OR

HO

OH

COOH

HO

OH

O

O

COOH

OH

OH

HO

96 

101 

102 

Oت :  -13-�دول ر6م�  Eryngium �# ا�:�&ا�H�4و��  ا��	

�7@ -13-  : �	��	
�ت �A�� 

97-98 
99-100 
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 7-8-ا��5��و/ت

11   &�� �# ھCا ا�:=�H+ �� �	�ع ��	�ول �����X ا��* #� ��A��)103-113(  

 

 

 

 

 

  

  Eryngium ا�H�4و�� �# ا�:�& ا��9	�وOت :  -14-�دول ر6م  

  

  

N° 7'�ت�ا�  R1 R2 ا�)�ع réf 

103 β-sitosterol β -OH 

 

E. foetidum [230] 

104 β-sitosterol 3-O-β-D-
glucopyranoside 

β -O-Glc 

 

E. creticum ]213[ 

105 stigmasterol β -OH 

 

E. foetidum [230] 

106 stigmasterol 3-O-β-D-
glucopyranoside 

β -O-Glc 

 

E. 

dichotomum 

]213[ 

107 campesterol β -OH 

 

E. foetidum [230] 

108 brassicasterol β -OH 

 

E. foetidum  

E. 

agavifolium 

[230] 

109 3-cholesterol α-OH 

 
E. foetidum [230] 

110 (-)-clerosterol β -OH 

 

E. foetidum [230] 

111 ∆5
-avenosterol β-OH 

 

E. foetidum [230] 

112 ∆5
-avenasterol β -OH 

 

E. foetidum [230] 

113 ∆5, 24
-stigmastadienol - - E. foetidum [230] 

 

R2

R1 HO103-112 
113 

�ت ��	�و�	�  :  -14- @�7�A�� 
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�:ت�� 7-9-ا/.

 &��0ي ا�:BEryngium   ت�	�	�Oع ����د ا�ت �# *�A�� 114-123)(+�- +�ة 

 

 

 

 

 

 

 

  

 

  Eryngium ا�H�4و�� �# ا�:�&ا�O	�	�ت  :  -15-�دول ر6م

  

N° 7'�ت�ا�   R ا�)�ع réf 

114 Falcarinone H E. yuccifolium  

E. bourgatii 

[231] 

115 falcarinolone OH E. bourgatii [232] 

116 Falcarinol - E. yuccifolium  

E. bourgatii 

[231] 

117 Yuccifolol - E. yuccifolium [231] 

118 1,8-heptadecadiene-4,6-diyne-3,9-

diol 

- E. yuccifolium [231] 

119 (8E)-1,8-Heptadecadiene-4,6-

diyne-3,10-diol 

- E. agavifolium [232] 

120 (Z)-15-hydroxy-9,16-

Heptadecadiene-11,13-diyn-8-one 

- E. agavifolium [232] 

121 (E)-15-hydroxy-9,16-

Heptadecadiene-11,13-diyn-8-one 

- E. agavifolium [232] 

122 (Z)-6-pentyl-2-[2-oxobutin-(3) 

yliden]tetrahydropyran 

- E. bourgatii [232] 

123 (E)-6-pentyl-2-[2-oxobutin-(3)-

yliden]tetrahydropyran 

- E. bourgatii [232] 

 

 

 

 

 

 

H2C

O

R

(CH2)6 CH3
H2C

OH

(CH2)6 CH3 H2C

OH OH

(CH2)6 CH3

H2C

OH OH

(CH2)7 CH3

H2C

OH OH

(CH2)6 CH3 H2C

OH O

(CH2)6 CH3

H2C

OH O

(CH2)6 CH3

OH3C(H2C)4

CO CH

Z OH3C(H2C)4

C

O

CH
E

114-115 116 117 

118 119 

121 

120 

122 123 

�ت  :  -15- @�7�A���	�	�	ا�  
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Miscellaneous �ت �A�ى��7-10- أ� 

�
��Y ا� ا`	E �>E�رة �AC4ت ا���A�4د ا�- ا�0�ث j�CA و'E18 �A���  �A�ز+� +�- +�ة ھ	� #� 

trimethylbenzaldehydes )124 -125( ،cis-chrysanthenyl esters )126 -128( ،cis-crotonic acid methyl ester 

)129-131( ،chain-aliphatic ketones )132 -133( ،chain-aliphatic acids)135 -137( ،10-hentriacontanone 

�ت *:� ) 138(�A�4ه ا�Cدة +�- ھ�Bز��Bأ piperidine-2-carboxylic acid)141 (ت   و�B�7� �;�;)142 -144(  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 

        

    

   

              

          

R1

R2

CH3

CH3

O

O

n(H2C)H3C

CH3

CH3

O

O

O OCH3

CH3

CH3

CH3

O

O

O OCH3

CH3

H3C

CH3

O

O

O OCH3

CH3

H3C

H3C (CH2)8

O

(CH2)20 CH3 H3C (CH2)15

O

OH

(CH2)5H3C

O

(CH2)5

OH

CH2CH3
H3C (CH2)5

(CH2)6

OCH3

O

H3C (CH2)4

(CH2)9 O

CH3

O

HOH2C H

OH OH O

OHOH

HO

OH O

OHOH

OH

HO

OH OH

OHOH

OH

HO

OH OH

OHOH

OH
NH

COOH

O
O

O

O

HO

OH OH

HO

OH

OH

OH

HO

HO

OH

HO

OO

O

HO OH

HO

OH

OH

HO

HO

OH

O

CH2OH

HO OH

HO
OCH3

124-125 

126-128 
129 130 

131 
132 133 

134 135 

136 

137 

138 

139 

140 

141 

142 

143 144 

�ت  :  -16- @�7�A�ى��أ�  
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�ت  :  -16-�دول ر6م  �A�ى��أ�  �L����&�  H�� Eryngiumو�� �# ا�:

 

 

 

 

 

 

 

 

N° ر���ت��ا R1 R2 R3 وع��ا réf 

124 2,3,4-trimethylbenzaldehyde CHO CH3 -   E. varrifolium  

E. bourgatii 

(E.amethystinum) 

 E. serbicum 

[226] 

[228] 

125 2,3,6-trimethylbenzaldehyde CH3 CHO - E. varrifolium  

E. bourgatii  

 E. serbicum 

[123] 

126 cis-chrysanthenyl acetate - - 0 E. planum [226] 

127 cis-chrysanthenyl hexanoate - - 4 E. planum [233] 

128 cis-chrysanthenyl octanoate - - 6 E. planum [233] 

129 2-angeloyloxymethyl-cis-crotonic 

acid methyl ester 

- - - E. varrifolium  

E. bourgatii 

serbicum 

[123] 

130 2,3,6-trimethylbenzaldehyde - - - E. bourgatii 

serbicum 

[123] 

131 2-(2-methyl-butyryloxymethyl)-cis-

crotonic acid methylester 

- - - E. varrifolium  

E. bourgatii  

 E. serbicum 

[123] 

132 2-isovaleryloxymethyl-cis-crotonic 

acid methylester 

- - - E. maritimum [226] 

133 10-hentriacontanone - - - E. creticum [233] 

134 eicosa-8,11-dien-18-ol-2-one - - - E. agavifolium [226] 

135 hexadecanoic acid - - - E. agavifolium [226] 

136 (9Z,11Z)-9,11-octadecadienoic 

acid, methyl ester 

- - - E. agavifolium [226] 

137 (7Z)-7-hexadecen-1-ol, 1-acetate - - - E. planum [213] 

138 1-kestose - - - E. dichotomum [234] 

139 sucrose - - - E. dichotomum [213, 234] 

140 2-O-methyl--D-fructofuranose - - - E. planum [213] 

141 D-glucose - - - E. dichotomum [213, 234] 

142 D-furanose - - - E. dichotomum  

E. creticum  

E. campestre 

 E. caeruleum  

E. macrocalyx 

[53, 91]  

[85] [235] 

[86] 

[234] 

143 D-mannitol - - - E. varrifolium  

E. bourgatii  

 E. serbicum 

[123] 

144 D-galactitol - - - E. maritimum [226] 
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ر ��ل  m1.5- ار���ع %ا�$ M��

  �7Bر�478B��8$ ا�"Aïchacoum 

Lأورا�=  �Bد�`9E ،�I	�Mو ر�� 

ن ا�زرقرق 
�$ و���E  �B�=* $


4�ر Gا� ،�Eر���E �94�ت صD	�ة و ��<

Magnoliophyta (Angiosper

Campanulidées ou Euastér

Dicotylédones  

Arabiales 

Apiace 

Eryngium 

Eryngium tricuspidatum

 

 

 �
��E. tricuspidatum 
]3[

 

 

                                                                   ا��را�


�� �ـ���� Eryngium tricuspidatum L. :  

  

 ���*�	�8+  ،�B�4 %�- ار���ع %ا�$  @A	�، ��4�ة أو ���

478� � أوت و ����4�،Bا���8$ ا ��O�E س����� ا�+ �����ف +

 $
� ،ا�D4�ب ا���E ، $E�د ا�8�م	*�أوراL ،وص<�	� إ��

 ،�=�	E رأزرق 
�$ و �ن ات+��رة +# أ@اك ذ ھ�زھ

	Dت ص��E �94� ،�	A�ن ورL	� ا��78 و @�7�س +�- ��94 أ�

 �78]3[   

  

�
 :]2[ف ا��ظ��� ����

ngiospermes) �  : ا���!)
 Euastéridées ا�:�م :  

  
�   ا�ر��
�  ا�%�;!
  ا��"س

m L. ا�"وع  


� �ورة �و
و را���    -17 - ��ل����

ول                      ا����  ا�  

ا�درا�� ا����
�� �ـ -8

8-1-  �
 :و�ف ا���

E. tricuspidatum  ���*

ا����ة �� E	# @=� أوت و ����4�،

gorika"  #ط��   $


E �78�� �E�> ،�=�	E �4	


�0ي ا���وعB ،س +�- ��94ا�7�

�و�B ا��78 �	E ن7�

 

 

 

8-2-  �
ا�
���ف ا��ظ��� ����
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 Asteraceaeا������  - 1

��-, 

�� ���	� و  �A�أوا%�ة �#  (Asteraceae) ����� ا����   ص5- إ����4$  ،ا*�8�را أو��=�ا��� �ت ا�

�ت ا���<� 	 ��4� 74B#  أ*ا+=���.� و  ،;A �	�8+ ت���@:	�ات، ��ا'�  أو ا�7ن أ@:�ر نأ+��رة +# *�

�ع ا����� و>E �A $
�ت،  s	ا�� I	4' $
ا�$ ��9ط# % ��� t	%1620  ً �9�'  #� �GAع 23000وأ* ،

 ����BSenecio  �=����ت أGA� ا'�����0ي +�-  إذ�# %	t +�د ا�B1500 ع* S	�B �; Vernonia  ـE1000 

ع* #� �A و Cousinia  وCentaurea  ـE600  ع*]236[  

1 -  	
  �����Asteraceae ��ا���ز�� ا���ا

زع�� �� �
$ (Asteraceae) ا�� I	4' ء�� ا�����، أ*0=*A ��
$ ة'�ا �A ن��ء �7�G���E رة� ا�<�M	� ا�<

�	E��ط2 
$ و��ص� ����دة أ*=� @O jو . ا�:�ا 	� ا�4��Oا S�@و �	ا ��Oا �4E $
 jذ� �7B�أ� 

،-M�� ا��4�d ا�E	P ا��0�و  ،ا���از�B @�قو  ا�	>B�
ب ا��M- آ�	�و  ،أ�) ا��	# ��ب و'

   .]236[ )1 ا��78(

  

  

 Asteraceaeا������   أ��اع��رط� ا����ر  -1-ا���� 
]236[

 

2- ���� ا�� ������
]237[ا� �
:   

�ظ�ا� و%	�ة أو ���.�4 أزھ�ر و أ+8�ب، +# +��رة�� �	��7ن ا��4�ع إO ا�Hھ��B ا�وراق �4�	
 #� 

ك ا��0�م ھ$ �=Cه ا��� �� �	Hة أھ� و ا�7�ا�L #� ،�E	� +�د�� �Bا��� $
 �E  .��7	� أ*�

�ت���*  �� �7ن �L و ����د�� أوراق �# ��7ن Asteraceae ا��� ��E��ت، +�9E �4B	�M ھ$ و ��<�Bا�ذ 

 �	�A wا��� أو��0ي +�- ھ��ت 
$ أ@اك إ�- ل��0 �L و �9����
�، ا�� �L و ر8B$ ا����ق و ا�:

7نB �Bاز��� ،���� �ات +�- ��0ي ��L �Bاز�
  .إ

Oرا��ت ��Eة ��D<� زھE��L ف��� ،�
�>��E و �L �'B ن�+�+	� أزھ�ر ا�زھ�ر، �# *�@ 

�ر'	�� �G*x� ر و���E إdE �# زھ�ة X� �A�ج و �AC�ة، دا��	� L�ص	� أزھ�L ،�
�'� �L O و @�� 



ول                                                                    ا��را�� ا��	��	��ا
	�ا����  ا�  
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�تE��L $
 P�E ،ارت�
$ و ا� P�E اعارة ���QA ا�*� أزھ�ر إ�� ا�زھ�ر �# وا%� *ع �# ا�

�	+��@ �4A 5��XB ر +�د�
$ ا�زھ ��ت، إ�- 	��
 رةاا�s4و ا� �L �' ��Eة �0�ط� وا%�ة زھ�ة �

�ت،E��L  و�L ن7B ���0� ا�Hھ�ي ا�0M9� أو �E�0� أو �	M�9� ا أو�ز و .�<�� I4:�E ا���	�� ھCه ��4

�رات 
$ أزھ�رھ* �4=�، t	% ن  .صD�ت �=4� ظ�ھ�ة �7

  

: 

  

�� ا���رة : 2.ا����
]�Asteraceae ]8)'�ت  ا�%�$�#�ا
  

3- )� �����Asteraceae ا��� 	 �� ا���)

 �� ��5 ا����Asteraceae  ا�:�ول Q9% -1-  

� �� ا���4$ ��5 	ا���� -1-'�ول�Asteraceae   

 Plantae:   : ا��7�44

 Magnoliophyta  : ا�<�9

5� Magnoliopsida:   : ا��

�sا�� �	+�ا�� :   :Rosidae 

 Asterales:    ا�����

�� � Asteraceae  ا��

 

 

 

  



ول                                                                    ا��را�� ا��	��	��ا
	�ا����  ا�  
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4-  *(  Cladanthusا�

 &���4$ ا�:BCladanthus -إ� �� ��سGE�B �;���Asteraceae،  dا���، Anthemis  ،Chamaemelum  أ'

Ormenis، ي�0B إذ �	�����س 
$ ا��7�44 ا������B �94� -�+  �>M� �# اصD� ا�'� $
أ*اع ��زع 

ب ��ب أورو��ا��0� ا�E	P ا��4�d و'E]238[

$ ا�:Hا � وا�D4�ب و@4�ل  و  Iق وا��M* -�+

 ،d�ا'�  و و@�ق 'Hء �# %ض ا��0� ا�E	P ا��4��S+ا�ت، أ*E�Dا� $
ا�0<ل وا�4�ا+$ و  +�دة 

���X�4�ل ا�D4�ب +�- طل ��%�  .ا����	� وا�:0��B وا�:��ل ا�4@ $

$ ا����E ا����	�  4�B �4A


رو . ا�04	d ا�ط�$9�� X��O�اج ا�YBH ا��M�ي ا�Cي 4�B	E H�ا �0 ا�7��
$ . ��X�9م أ� �4��9B

رMا�� �+��   ]238[��0�9�ات ا��:4	� وا�QM و��ص� 
$ ص


	 ا�+6 ا��=��-ي، Chamaemelumو  �Cladanthus  Anthemis'�$�ت ا�)*  ا.�� �/ت -5 

اعا� �X�9�P�Eم * #�  &��ق +�- Cladanthus ا�:M* Iوا� $
 QMا���8$ ا� $
P�E  ��0	� و 

�Bا�دو . Aد��دو  ���9�ل، �4�� ،y�ع  ���8��ص� ا��Cladanthus mixtus يCا�  $
 �4��9Bب�D4ا�  

�ره��+�E �BH� 2�>دة ا����:�  ا�4�HAي، ا����$ ��:=�ز ا��ازن وإ+�� $
 �4��9� �4Aب� ا�<�ر ا��=

�ت  وي ا���7E�نو   ا���4ةا��=�  ]238[ا�<

6- >� ������� Chamaemelum، Ormenisو  Cladanthus  ،Anthemisس �)�ا�%����� ا�'

� ا��دول ا� و�ود �%ض �"�س ا ا+�ت درا��ت ��و�و��� �!, ھذا  �   -1-4%����ت ��و�و��� ا���+!

��� "واعأا�4%����ت ا���و�و��� ��%ض  -2-ا��دول �و  Cladanthus  ،Anthemisس '

Chamaemelum، Ormenis   

I'�4ع  ا��'	� ا��  ا�����	� ا��	

Cladanthus  

[239] Cladanthus mixtum  Antioxydant  

[239] Cladanthus mixtum  Antibacterial  

Chamaemelum 

[239] Chamaemelum mixtum Antifongique  

[239] Chamaemelum mixtu  Antibacterial  

[240] Chamaemelum mixtum  anti corrosive 

[241] Chamaemelum nobile Fumigant toxicity 

Ormenis 

[241]
 Ormenis multicaulis  Fumigant toxicity 

[239]
 Ormenis Africana Antioxidant 

  



ول                                                                    ا��را�� ا��	��	��ا
	�ا����  ا�  
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7- *(  Cladanthus ��ا$3 ا/�2 ا����1ي ��

 &�0�ث أ'�YB +�- ا�:E� $
�  ECladanthus	# ا�94[ ا��	��	��ا=�H+ �� ة�B�' ت��A�� IEد أرو'

 �� �+ #� #	�A�� ،&��ت ا��# *+	# �# ھCا ا�:�	Eر��*	��ا�9	79�A $�7	ھ Y0� ن���ر'B 

cladantholide, )1 ( و elucidated )2 ( �����ت و  �Cladanthus arabicus# ا��Bر��� �� ا�7+ #� #	�A��

 ����  )�Chamaemelum mixtum )3-4# ا�

1- �	*�AOت ا��	Eر��  ا�9	79

   

0 

 

 

 

�ت  :  -3-�دول ر6م�	Eر���&اا�H�4و�� �# ا�9	79:� Cladanthus  

n 7'�ت�ا�)�ع ا�  ref 

1 2-oxy-laH,5αH,6αH,7β-H,11α-H-guai-3,4-en-6,12-

olide.  

C. arabicus 
[240]

 

2 3-β-9-β-diacetoxy-6βH,7αH-germacra-l(10),4(5)-

diened,6-12olide. 

C. arabicus 
[240]

 

  

  ا�)و��ر�"�ت -2

  

  

   

�ت  :  -4-�دول ر6م�Bر���&اا�H�4و�� �# ا�7:� Cladanthus  

 

 

  

réf ع� °N ا�� ا�4�R  QA ا�

239] C. mixtum H  Corfin 3  

239] C. mixtum OH  3'-hydroxycorfin 4  

O

CH3

R

                 

O

O

OAc

AcO

O

O

O

1 2 

�ت  :  -3- @�7�A�� #� و��H�� �	�	Eر���&ا�	79:� Cladanthus  

�ت :  -4- @�7�A��  #� و��H�� �	�Bر��Aا&�:� Cladanthus  



ول                                                                    ا��را�� ا��	��	��ا
	�ا����  ا�  
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8- *(  Chamaemelum ��ا$3 ا/�2 ا����1ي ��

0�ث ا��$ أ'�YB +�- ا إنEا� �A &�:�Chamaemelum  ���� �Chamaemelum�HAت +�- ا�

fuscatum أن Y�	E t	%  و��H�4ت ا���A�44$��.� ا���� �=��ت إ�- ��	Eر��79B��رج  ا��$ +� �� ا�9�

�ت  E9ـ  ,Y0� Y0�eudesmanolides ھ	�7  �A��)5-17�7  و  )	ھbisabolene   ـE #	�A�� (18-19(  

 ا�5���5$�ر4�)�ت - 8-1

  eudesmanolidesھ	�7   -1- 8-1

 

 

 

 

 

 

 

 

  

 

 

 

 

 

  

 

   

5-6 

9-10 

12 

11 

13 
14 

 15 16 

17 

7-8 

�ت  :  -5- @�7�A��  #� و��H�� �	�	Eر��)*ا�	79� Chamaemelum  



ول                                                                    ا��را�� ا��	��	��ا
	�ا����  ا�  
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�ت  :  -5-�دول ر6م�	Eر���&اا�H�4و�� �# ا�9	79:� Chamaemelum  

  

    bisaboleneھ	�7   2- 8-1

  

 

  

�ت  :  -6-�دول ر6م�	Eر���&اا�H�4و�� �# ا�9	79:� Chamaemelum  �7  ذو	ھbisabolene    

 

  

réf ا�)�ع R 3 R 2 R1  7'�ت�ا�  N°  

]238[  C. fuscatum - - H  8x-methacryloyloxy 5 

]238[  C. fuscatum OMca - H  8x-methacryloyloxy 6 

]238[  C. fuscatum OiBu - H  3r-hydroxysamethacryloyloxyreynosin 7 

]238[  C. fuscatum OMca Ac  H  3α-hydroxy-Xrisobutyryloxyreynosin 8 

]238[  C. fuscatum - - - Sentamarine 9 

[239] C. fuscatum - - -  Armexilofine 10 

[239] C. fuscatum - - - Armefolin 11 

[239] C. fuscatum - Mca H  8α -methacryloyloxybalchanin 12 

[239] C. fuscatum - iBu H  8α-isobutryloxybalchanin 13 

[239] C. fuscatum - OMca H  8α -methacryloyloxy armexilofine 14 

[239] C. fuscatum - OiBu H  8α-isobutryloxyarmexilofine 15 

[239] C. fuscatum - OMca H  8α -methacryloyloxyarmelofine 16 

[239] C. fuscatum - OiBu H  8α-isobutryloxyarmelofine 17 

réf ا�)�ع R 2 R1  7'�ت�ا�  N° 

[241] C. fuscatum OMca H  (-)-ar-curcumene 18 

[241] C. fuscatum OiBu H  Bisabolen-1,4-endoperoxide 19 

 

18 19 

�ت  :  -6- @�7�A��  #� و��H�� �	�	Eر��)*ا�	79� Chamaemelum  
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	�ا����  ا�  
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8-2 - ����  ا� �7'�ت ا/.�

 �B�	ت ا����A�� ��� لH+ ����� +�Hأر �Chamaemelum fuscatum ��# *�& ا�=��ت ��A�� IEY  ول�

��	� ��ة��  �# ا��7�44 ا�

  

 

 

 

 

 

 

�&اا�H�4و�� �# ا�O	�	�ت  :  -7-�دول ر6م:� Chamaemelum  

 

 

  

  

  

  

  

  

 

 

 

réf 7'�ت ا�)�ع�ا�   N° 

[239] C. fuscatum Neryl isoalerate  20 

[239] C. fuscatum Nethyl-trans-5-(2-thienyl)pent-4-in- 21 

[239] C. fuscatum 2-methyallyl  isoalerate 22 

[239] C. fuscatum 2-methyl-2E-butenyl methacrylate  23 

[239] C. fuscatum 2-methyl-2-methyl- 3-butenyl methacrylate  24 

[239] C. fuscatum Oxobutyl methacrylate 2-hydroxy-2-methyl 25 

 

20 21 
22 

23 24 25 

�ت  :  -7- @�7�A���B�	و�� �#   ا��Hا��*(� Chamaemelum  



�	
             ا��را�� ا��	��	��ا
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Ormenis m ،Anthemis mixta L. ]3[  ،

 ،d����O ا�E $��8	P ا��4E ف���

 ،�� �+�� و �4	�7 *�9� �=Lأورا

#	E �'ا�� �=���E  ء��	E ،را�Hھ


$ ا��ن ص��اء  ھ�أزھ�ر ،� ����4�

 :Plantae 
Magnoliophyta 

 :Magnoliopsida 

 :Rosidae 

 :Asterales 
Asteraceae 

Cladanthus 

Cladanthus mix 
 

 

Cladanth ]3[  

 

                                                                   ا��را�

  .Cladanthus mixtus ا����
�� �ـ

 

� أ�4�ء=�� Chamaemelum mixtum (L.) ،s mixta (L.)

�B او ��4�ة، �� ،d��ط2 ا��0� اEO	P ا��4�� $
�ص� � �*:�ھ

[  ، #	E �� �=L��  ، �B40 -10 cm�اوح طل ��9� �=Lأورا

��B،ا��78 %�دة 
$  �ة أ��ى و *�درا ���	#،=�ا'�  ا��� �=���E

ان %�- @=� ����4� ��اء 
$ ا�<�+�ة ' �=@ #	E �ر �M��

�B  و �M�9	�� ا��78، %�دة M�]3[ 

 

��'(�� 	,�A(:  

�(!��� :  

 :  ta

:   : �*"ف
�  : ا�4ر��

�   �ر��

�!;�%�  

&�:  

ع�  ixtus (L.) Oberpr. & Vogt


� �ورة �و
و را���  -8-ا���ل ����Cladanthus mixtus.

ول                      ا����  ا�  

ا����
�� �ـا�درا��  -9

  :وE( ا�)'�� - 9-1

C. mixtus.  ة�+ j�4ء��أ�4

�B او ��4�ة،�� �B�M+ ���* $ھ

]Hellâla" ]3، ا�0���"

�<�9 ��ة أ��ى و *�در� �و+�دة �

و �7ن ص��اء 
$ ا�<�+�ة  ا��ن

 �Bو��	E 5��� أوا�4

 

  

 

9-2 - ��'(�� 	,�A(ا� )�ا���)

�ا���!)
: ا�:�م

ا�*"ف
�ا�4ر��� ا�4;

�ا�ر��
�ا�%�;!
&�ا�:
ع�ا�

 

ا���ل 



 

 

 

 

 

 

 

 



ا	�ا�
                                          ا	��� ا�ول                                               
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I ا�درا����	
�� ا�������� Euphorbia clementei :  

1- ��
  :ا��
دة ا���

��ن �وا�� �د���  �2013م ��� ا����� �� أوا�ر �
ر �	رس �ن ��� ���� ]1[،  	
���ث �م  ط

�م، ����� ( Gérard de Bélair ا(��	ذ�� �ن طرف ��م ا��)رف &�% ھذه ا�� ،وھ� ���� �������� ا���

�!� !��� � ��ر،"(.  

2- � :طر��� ا���ص ا���

�1  وراق!��234 "�1 ا0  ار/ن-�  (latex) �,�+$ا ��*�( !�� )'& ا���� ���%$ة " ���6�-)1 g( 

        .�ن ا�+راء

�ت �
	�� ��ت ا�ظل و �)�دا &ن ا�رطو��، ��ذور ا�����  (�g)د ذ�ك ط��ت �0	�ت ا��0�� ا����/ل &

�ول ا�0�ورو�ورم �� ھذه ا����0  �2)ت .1000)��CHCl3 &� 24، 4م �ر0ت ��دة	6 و ر0ز  ،��ر

�� ��د�د ا��ذ�ب �8ل �484 أ�	م �رات ���	���  3أ&�دت ھذه ا�)����  ،ا����ول ��ت �+ط ����ض

�% ا������ص & 	��   ،)21g( 	��ا�� �>�� �	�ا�0�ورو�ور�� �� 0ل �رة، إ�% أن ��/

ر�6 و ر0ز  ،�	&� ��24دة  )2/8(�����  (MeOH : H2O) ھ�درو�0و�� &	���	 ا�ر�	�� ����ول

�رات ���	��� �� ��د�د ا��ذ�ب �� 0ل �رة،  3أ&�دت ھذه ا�)����  ،��ت �+ط ����ض ھذا ا����ول

�% ا������ص & 	���78 -� ا�� '15g( 2(�� �	�� ا���	ف  ا�
�درو�0و��إ�% أن ��/� ���� ھ -1-  
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	 ا��0ور ا - 1-ا��دول �� �)د ا=���8ص���/ل &

 

 

 

 

 

 

 

 
 

  ا�
������ت ا�
	�� �����  )g( ا��زن

1 

21 

15  

Latex  

CHCl3 

MeOH : H2O  

 ��� E. clementeiا�

  

 E. clementei طر��� ا���ص ا���� -1-��طط 

Latex  

(1 g) 

��ص�� MeOH : H2O 

(15g) 

 (1kg) ا��ذور ا�وراق

 ا�234

��ص�� CHCl3   

(21g) 

  ا�$%�;�

(80g) 

  ا�$%�;�

(40g) 

 �MeOH : H2Oوا�ط�  ا���8ص •

����� )2/8( 

�ص ا�
�درو�0و����ر��6 4م ����ر ا���� • 

  (CHCl3) ا�0�ورو�ورم�وا�ط�  ا���8ص •

 ا�0�ورو�ور�� �ص��ر��6 4م ����ر ا���� •
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3-  �����ل وا�� : طر��� ا�


�	+�ظرا � (latex)و �����ص  (CHCl3) ا������ص ا�0�ورو�ور��ا���	ر�	 &�% 0ل �ن و � �� 

�ص�� ��8	�	��ر�0	ت ا��ر����� ����  MeOH (80%) ر
��  إ=ا�ذي �م �ظ���)ض ا��ر�0	ت و ���ب  

��� ا&��	دا &�% &دة و ھذا �� 	0رو�	�و?را�� �	��)�	ل ا������/	ت&�% ھذه  ��	 �
	 ا���	رات ��

  : �ظ�� ا��	���ا(�� ا�طور ا�)	دي و ا�)��0  (CCM)ا�ط��2 ا�ر ��2 

•  %�&(CCM)  دي	ا�طور ا�) SiO2 : 

80 :20 : 0 /  70 :30 :2              CHCl3 : MeOH : H2O            

  80 :10 /  70 :30              Hex : AcOEt               

•  %�&(CCM) ��0(ا�طور ا� RP-C18 : 

40 60 / 60 :40      MeOH : H2O  

 
   :Latex ��� م�����  - 3-1

�ز"� !��A  5و��د  ا�'�ر ا���دي  CCMأظ,$ت ا������6 ا��$و����+$ا-�� � ��Bت ر�����$�

�,�! ���- �"����.  ��C� ��$�Dت ا���)�� ا�A$وع -� "����ت ا���� ،  3�(EPC)$ض -�� ھFه ا��$

 ��C�'ا� ����I ��Jة أ��" �- K� �Bا ا��Fھ L� ����( ����� !Nذا!� �(  

SI ; n-hexane :  MeOH                                   50 : 50 

80 :10 :80 : 10                 SII ; n-hexane : AcOEt : MeOH : H2O  

40 :10 :40 : 10                 SIII ; n-hexane  AcOEt : MeOH : H2O 

 1�" ��J�0ه اFھ L� �C�ط ��� اD���رات "�1 ا��$���ت ا����ا��ة -� P$ا-�� أ�$+� CCMا��$و���

�1  -2-%��  ا�'�ر ا���دي " ��� ��A! K� �Bا ا��Fت ھ���Q ھFه ا/D���رات ��زع �$�! R�;

�Jم �� L��C�'ا�SI ر���D( ا�ا F,� MeOH  و ��!�I ���"��Hexane K����. 

 ��C� Q��(500 mg)   K� �Bا ا��Fھ L�1��$و����+$ا-��  "EPC     ل������!MeOH  ��!�I ���"��

�� Hexane و������'Cا� ��و���� ��B� T�!�I �"$B! ،�  1200)�رت !ـ nPM  V-��!20 mL/ min 

   .د)��C 60و ���ة  mL 10-� أ��!�T اD���ر ذو 

���Q �,!�A�ر ا���B2-%�� ا��-  �C�($ا� �C�'ا-�� ا�$+� �(CCM)��D/ �W���رھ� !�ا�'� �$و���

������ل�B1 ا��" X!�/ ذا������ق ا0%�� !����ح ��- ��WB� !�� !���J,�رھ� أو UV 254,366 nm ا��

,� ا���ا%& ;�أ !�ا�'� ��$ش ��8$,�� &%�� [�; X��$�ا��  (H2SO4)  �- L� ��Jة أ��"�,�!  

:  
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C

Ac 

Ac  

 T�  �P1 (23.5 mg) ا��$

2 -[  

 

  Latexص 

• P1 (23.5 mg) 

 

F 1 (134mg) F2 (120mg) F7 

• P2

 

��ص �Latex 

����                                                         ا��را�� ا�

CH2Cl2 :  MeOH                              7 : 3 

10 :1.0 :0.5                 AcOEt : MeOH : H2O

10 :1.5 :1.0                 AcOEt : MeOH : H2O

 1�"18 $B��5,�  ا  T����ت -� ا����6 ا���C ھ� ا��$$�

P3  ,P4 (6 mg), P5 (7.6 mg) ]��%-2-2' �-2

��ص  �ن ا���ور ا��#�ل "��!
  -1 -  �ل��

500 mg  L�K� �Bا�� 

Centrifugal Partition Extraction (CPE)  

(n-hexane-MeOH)  

• P4 (6 mg) 

 

 $B� 18 

 (2mg) 

P2 (2 mg) 

F9 (4.5mg) 

• P3 (4.5 mg) 

 

F13 (6 mg) 

�ل  -2 -��طط ���ر��
ت ������ص  و ا����� طرق ا�

 ا���� ا�����                         

 1�" ���6� $�D0ا �-

P2 (2 mg),  (4.5 mg),

  

 �ل

 

       

 

 

 

 

 

 

 

 

F18 (53mg) 

• P5 (7.6 mg) 

 

F14 (7.6mg) 

ا���طط 
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   :3CHCl ا����رو��رم م����� ��� -3-2

�/ل ا���د ��ر�0	ت ا������ص ا�0�ورو�ور�� ا�ذي � ا�ط��2 ا�ر ��2 	0رو�	�و?را�� أظ
ر�>�ظرا �

(CCM)  ديا�طور	ر�� ا�)	ـ �2� (CCM)  ر �ذ�ك �م  &دة أ�ظ�� �� ،ا�)��0ا�طور	طر��2ا��� 

ا�طور  ���0	�	لا�و ذ�ك �	��)�	ل  ھذا ا������ص�ن  �g  12+رض �/لا�)�ود 0رو�	�و?را��	 

��n-hexane-AcOEt  bا����ص و ،0د&	�� 4	���gel de silice ا�)	ديP )I  

 Ether de pétrole- AcOEt-MeOH � ��WPر�� ���'Cا� *-$��;$� �� �-.  

ا�����ض  �ر�0زھ	 ��ت ا��+ط، ��م ��ل 250و  ��200ن �2در ���0	ت  �� أر=نا��0ور ����2ل 

�%  ��% ا���	ف& 	�� .ا�0ر ���53/

 �,!�A�ر ا���B( ��* ا���,� -� �اذا! ��!CHCl3  �C�'ا-�� ا�$+����D/ �W���رھ� !�ا�'� �$و���

 �C�($ا�(CCM)  1�������ل"�B!�/ ا������ا0%�� !����ح � �-��WB� أو UV 254,366 nm ق ا��

,� ا���ا%& إ;�ى !�ا�'� ��$ش ����! ��! �,8$�J,�رھ�� &%�� [�; X��$�ا��  (H2SO4)  و

�ر !�ا�'�Bا�� ���6�� �����Bا�� ��J�0ا (CCM) ��	��	0 ت�	0:  

CH2Cl2 :  MeOH                              7 : 3 

10 :1.0 :0.5                 AcOEt : MeOH : H2O 

10 :1.5 :1.0                 AcOEt : MeOH : H2O 

 %�& 	��  - 2-�م �دو��
	 �� ا��دول  )-3- %�� ( ا�0ر ��28 ا(��ر ��/
   


	 �)د ا���� - 2-ا��دول  ���L� K  ا���	AB ا���/ل & �B� ��-CHCl3   
 

 

���ت�
���ت (mg) ا��زن ا����ر ا��
 (mg) ا��زن ا����ر ا�

��(�� $�+ ���� F1 150 �C�� 2��D F15 860 

F2 170,5  �����ت �,$������  F16 400 

 ص����$���ت 

���ا�  

F3 1140  ت���$�L��P / �,��-  F17 780 

F18 320 

 F4 350  L� �,�(  درا��ر �B�
��( 

F19 30.7 

���ت $�L��P / 

�,��- 
F5 430 F20 180 

F6 500 F21 250 

F8 650 �,�درا� L��P / ر�B� F22 380 

�ر �(  درا��,� B�
��( L�  

F9 360 F23 420 

F10 480  F24 650 

F11 640 F25 320 

F12 590 ����� �����ت �,$� F26 330 

F13 1120 F27 270 

F14 860 ��(�� $�+ ���� F28 80 
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	 �)د ا��� -2-�0ل��   CCM �وا�ط�CHCl3  � �ن �����ص ا��0ور ا���/ل &

  :61Fا���ر درا��  -1- 3-2

�P$أ� Flash chromatograph 1�"(400 mg)   L�$Bا��  F16  ل������! L� د��" RP-C18   و

�! ،K��H2O-MeOH (70-100 % MeOH)  V- ا��Jم ���20 mL/ min  ر���Dا T�!أ�� �-�,�W; 20 

mL  30و ���ة �C�(د،  L����1 ا��$" ���6�P9 (0.7mg)   وP10 (0.8mg)   ��C إ�8-�-� ا���رة ا�

�ر ا������ ;�R ر��Q6 ا��B 5  إ�1Bا�� Q6� ر���D( ا�را�� ���:  

�1 ا������Bل -�  : 61f-3!	  ا����   . أ" �C�($ا� �C�'ا-�� ا�$+��$و��� ��C�! b�W���� Q��

CHCl3-MeOH   ��Bا��Jم!(9:1) ���6� ، L����1 ا��$"P8 (3.4mg)   وP7 (0.9mg)   �-

  .ا���Cا���رة 

�f ا�'$16f : CP-6!	  ا����   . ب!� �C!�Bل  ا�����1 !���" �C�($ا� �C�'ا-�� ا�$+��$و���

CHCl3-MeOH   ��Bا������Bل -� ا��Jم!(9:1) L����1 ا��$" ���6� ،P11 (0.5mg)   و

P12 (1mg)  ��C  .-� ا���رة ا�

  :26F-27ا���� درا$#  -2- 3-2

 LP$Bا�� *�W! ��(F26 و F27  ��C� Q��(600 mg)   L1  ا��6ص��� Flashا�ـا"���دا "

chromatograph   ل������! L� د��" RP-C18 م  و�J H2O-MeOH (70-100 % MeOH) ا�

Hex- AcOEt (90-10) 

Hex- AcOEt (90-10) 
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K����،  V-��!20 mL/min  ر ذو���Dا T�!20-� أ�� ml  ���30ة و �C�(د  T��1 ا��$" ���6�P6 ( 

40 mg) ��C  . -� ا����6 ا�

� �L و ��� ��C�رو-�ر�� -� ا���رة ا���K ا�� �Bا�� L� ت���$� ���� 1�" ���6� $�D0ا �-

 ��! �P�6�L������,� وھFا ���3ب ا����� ا���-��  و P7و  P6 ا��$! 1�ا��$���ت اD0$ى �( P�( ا���$ف "

X�F� ز��i����6 ا��اء ا�$�k  

�ر أ��Bا�� ��C! -4���, �درا� Q��b  ��( L� ا���]و $D0��6 ا�ا�Q �درا�b �� ا����� $-� �م �

�,�ا���-�� �- T��P ت����د �$�� أو �

  

 

       

 

 

 

 

 

 

  

 

 

 

 

 

�ل  -3 –ا���طط � �CHCl3�ر��
ت ا�����ص  و ا����� طرق ا�

15g  L�K� �Bا�� 

CC, SiO2 (n-hexane-EtOAc) 

               (Ether de pétrole- EtOAc-MeOH) 

Flash chromatography 

RP-C18 (H2O/MeOH) 

(70-100 % MeOH) 

• P6 (40 mg) 

 

• P9 (0.7 mg) 

 

f6 
(30.7 mg) 

• P11 (0.5 mg) 

• P12 (1 mg) 

 

f10 
(180 mg) 

53 $B�  

F 1 (0.152g) 
F16 (0.4g) 

RP-C18 (H2O/MeOH) 

(75-100 % MeOH) 

F26-27 (0.6g) F28 (0.53g) 

f9 
(180 mg) 

15 Q6� $Bا��  

CCM (CHCl3-MeOH) 

       (9:1) 

• P7 (3.4 mg) 

• P8 (0.9 mg) 

 

• P10 (0.9 mg) 

 

f3 
(37 mg) 
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I ا�درا��#�&��
  : �L.  Eryngium tricuspidatumـ ا��

1- ��
  :ا��
دة ا���

��ث �م  ،]1[  ��ط����ن �وا�� �د���  �2013م ��� ا����� �� أوا�ر �
ر �	رس �ن ���     

 	
��ت  ،وھ� ���� ���� ط��)د ذ�ك ط��ت �0	�ت ا��0�� �� ��ت ا�ظل و �)�دا &ن ا�رطو��، �ا���

��1000
	 ا����/ل & g.  

 :ط�+*# ا$���ص ا�)'�# -2

�����(�زاء ا�)د ط�ن � ��Bوا
، )1/1(�2)ت �� ���ط �ن ا���4	�ول و ا��	ء �����  ،)1000g(ا��	��  ا�

أ&�دت ھذه  ،ر�6 و ر0ز ا����ول ا�
�درو�0و�� ��ت �+ط ����ض ،�	&� 424م �ر0ت ��دة 

 ����% ا������ص ا��	م �� �	���رات ���	��� �� ��د�د ا��ذ�ب �� 0ل �رة، إ�% أن  3ا�)�& 	��/�� 

وذ�ك �	��)�	ل �ذ�ب   resin (Diaion HP-20) ا�ـ  &	���	 ھذا ا(��ر �)�ود �ن ،)45g( 	ف�ا��

) ���	وت ا�2ط���MeOH : H2Oأر�)� �0ور �دو��، ( %�& 	��/�� ��	
 و ھذا -2-�� ا��دول �� ا��

 �)د &���� ا�����ر


	 ا��0ور ا - 1-ا��دول ��   �)د ا=���8ص���/ل &

 

  ا����ر ا�
	�� �����  % g(  MeOH( ا��زن

29.4 

5.2  

1.88 

2.5  

25  

50 

75 

100  

F I  

FII 

FIII 

FIV 

  

  0ل ا��طوات ا��	��2 -1-���ص ا���طط 
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 �MeOH : H2Oوا�ط�  ا���8ص •

                    ����� )1/1(   

�ص ا�
�درو�0و�������ر ا���� • 

  

 

 

       resin(Diaion HP-20)  &�ود �ن 	��)�	ل� �/ل

     ����� ) MeOH : H2O: 25, 50, 75, 100%( 

 ا�
�درو�0و�� ا��0ر����ر  •

 

 

  

  

  

  

  

  

  

 

  

 

  

3- �����ل وا�� : طر��� ا�

����� ا��/ل  ��	 ��Dراء  	ت �ل ا��روع �� &���  ا(ر�)� &�% ھذه ا��0ورا���	رات ��

 ,III, IV, V) (I, II ل	)���	و?را�� ��	0رو�	ا�ط��2 ا�ر ��2  (CCM)  دي و ا�)��0 و	ا�طور ا�) ��

���  HPLCا���	ر ا�ـ ���د �L   �	��)�	لا��6�"C18  ��)ا���	ظ�� ا��� :  

•  %�&(CCM)  دي	ا�طور ا�) SiO2 : 

80 :20 : 2 /  70 :30 :5              CHCl3 : MeOH : H2O  

           

•  %�&(CCM) ��0(ا�طور ا� RP-C18 : 

40 :60 / 60 :40      MeOH : H2O  

• %����  HPLC ا�ـ &�� :ا��6

H2O-CH3CN (10-80 % CH3CN) 30 ���ة min، V-��! 1 ml/min وnm  λ = 201, 254, 356 

�ا���#وق  م. غ1000��  

Eryngium tricuspidatum 

 tricuspidatum .E ا���ص طر��� -1- ��طط

 

MeOH  (25%) 

(29.4g) 

MeOH (50%) 

(5.2g) 
MeOH  (75%) 

(1.9g) MeOH : 100% 

(2.5g) 

 ا�����ص ا��
م
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Q ا/D���رات �! $Bأن ا�� ���������  MeOH  (50% (ا��6���ت ا���$���! �+]��%-1-[  ��C�! ر���C�

�ر �X�F �( اD���ره Bا���b������را�� و-�� �$.  

  
�$و����+$ام ا�ـ  : -1-%�� HPLC $B��� ����� MeOH  (50% (ا��6

  

   

���ت ا��B$ ھ�رة  ا�طور ا�)��0 (CCM) ا�ط��2 ا�ر ��2 	0رو�	�و?را�� ت���$�MeOH (50%) 

������tricuspidatum  E.  و �و�وح %�ا�طور ا�)	دي ���س  (CCM)�2	ر�� �� �0ل �زم ���ر � &

 ا��B$�ن  �g)   (5.2+رض �/ل 0VLCرو�	�و?را��	  طر��2ا���	ر ، �ذ�ك �م ا��0ر

MeOH (50%)  ل	)���	لا��	�	0��� RP-18 (40-63 µm)   ���	4 ��	&و 0دH2O 0<&	��ص �� إ��� 

MeOH.  

���0	ت  �� أر=نا��0ور ، ����2ل �� 0ل �رة ا���/و�� �+�ر  ط��� ا����ص����� �
�رة ا��زم 

ا�����ض ��% ا���	ف وإ&	دة �ذو��
	 �� أ ل ���0  �ر�0زھ	 ��ت ا��+ط��ل، ��م  2�1000در �ـ 


	 - 2-���ن ا��دول .MeOH ����0 �ن �� :ا��0ور ا����/ل &


	 �ن ا��0ور ا��ت - 2-ا��دول ��  VLC 0رو�	�و?را��	���/ل &

 

  ا����ر ا�
	�� ����� !	   % g(  MeOH( ا��زن

2.2 

1.30 

0.95 

0.38 

0.35  

20  

40 

50 

80 

100  

FI 

FII 

FIII 

FIV 

FV 



 ا���� ا�����                                                             ا��را�� ا������ و ا���������

 
108 

: ����� ��	
 4- درا$# ا����ر ا�

  :IFا���ر درا��  - 4-1

 %� FI  ا����   ��-(2 g)   L�$B	 ��Dراء -� ھFه ا��را��  Flash chromatographا�ـا&��	دا &

 0CHCl3-MeOH (0-30د&	�� 4	��� وا��ظ	م  ا���دي ا�'�ر  gel de silice (12 g) &�ود �ن �	��)�	ل

% MeOH)  ص، ��د�ق���020 mL/ min ر ذ	ب ا�����	�20)�  ات�� أ� mL  د ��2 30و ��دة .  

 (CCM)ا�ط��2 ا�ر ��2  	���	رھ	 �وا�ط� 0رو�	�و?را������� = �ا��0ور ا����	�
 ت�م ��)

  : �ن ���
	أ�ظ�� &دة �	��)�	ل 

                                   CHCl3 :  MeOH                              90 : 10     

80 :20 :2  / 70 :30 :5     CHCl3 : MeOH : H2O  

 %�& 	�� �02ر �م �دو��
	 �� ا��دول ��ت ا� ��14 ا(��ر ��/

  

	 �)د &���� �/ل ��ت  - 3-ا��دول    ��  FIا��0ر ا���	AB ا���/ل &

 

���ت�
���ت (g) ا��زن ا����ر ا��
 (g) ا��زن ا����ر ا�

�C�� 2��D f 1 200  ت������Cة�$  
 

f 8 186,6 

f 2 150 f 9 159,4 

���ت $���Bر��  3 f 3 50 f 10 78,4 

���ت$�  ��!�( $�+
����� 

f 4 180  �����ت �,$�
����� 

f 11 32 

Et1T����ت  f 5 4.4 ا��$$�L��P/ 

�,��- 

f 12 220.7 

���ت $�L��P / 

�,��- 

f 6 100  �����ت �,$�
����� 

f 13 150.6 

 T���Et2 f 7 16  L� 2ا��$D
 ا��P$�Bت

f 14 250.5 

 

��� HPLCو  CCM أظ
رت ا���	��ل ا�0رو�	�و?را������وز&� &�%  ��و���و�ود &دة �ر�0	ت � ا���

�2
	�0ور �م ��ت ا�&دة �� ���  .�طرق ���

#ت ا���ر 3 f: ا-�� ا�ـ$+��$و�� 1� �C18-RP	��)�	ل &�ود �ن و  prep HPLC -Semi ا"���دا "

) ��0�ص 4	�ت H2O-MeCN  (MeCN % 15)0د&	�� 4	��� وا��ظ	م Isocratiqueد�ق   (�� 
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5mL/min  %�& 	�� P10 ا��ر0ب  �(Rt 7.53  min) 0.9 mg  L &�د P9 ا��ر0ب  �mg L 1.0أ�ن ��/

        Rt 11.56) (min &�د P11 ا��ر0ب  �mg  L 0.9 و  Rt 10.26) (min &�د

#ت ا���ر 5 f : 5أ&ط% ��ت ا��0رf 4.4 mg  ا��ر0ب �نP1 ��2ور�> ا��/ �� 

#ت ا���ر 7 f : ��	7 �� ��ت ا��0رو�ود �ر0ب أ�f V-ا�   P2ا��ر0ب �ن  mg 16 �ـ �

#ت ا���ر 11 f: راء ھذا ا��0ر�	� 	��  	و?را���	ا�ـ  0رو�prep HPLC -Semi ل &�ود �ن	�(��	� ،

RP-C18  م	وا��ظ ���	4 ��	0د&(32 % MeCN)   H2O-MeCN ت�	ص 4���0       (Isocratique)  أ�ن

 %�& 	��/��2.1 mg L�  ا��ر0ب P 3  د�&(Rt 9.06 min)،   1.8و mg L�  ا��ر0ب P4  د�&(Rt 

10.06 min)   

31#ت ا���ر f:  راء  د ��2 ��30دة�	� 	ھذا ��ت ا��0ر  �� %�&Flash chromatography ل	�(��	� 

 و�	�و?را��	 !�$���و&�  ��0�ص، H2O-MeOH (10-50 % MeOH) ا��ظ	م و RP-C18 &�ود �ن

Semi-prep HPLC  ل &�ود �ن	�(��	�RP-C18  م	وا��ظ ���	4 ��	0د&  

(12-25 % MeCN)   H2O-MeCN ص��%  ml/ min ��5د�ق  ��0& 	�� ا��ر0ب  �mg L 1.2أ�ن ��/

P12 د�&(Rt 9.87  min) 0.8 mg  L�  ا��ر0ب P13  د�&min) (Rt 10. 47  0.5 و mg  L�  ا��ر0ب 

P14  د�&min) (Rt 14.50     

 :FII+FIII �نا���ردرا��  - 4-2

Q ا������6 �! ������ت ا��B$ ا��$و����+$ا-�� ا�� �$� L�! $��� FIIIو �$���ت ا��FII   $B��Cرب 

  .�X�F �( ���,�� �3$ض ا��را��

 Flashا�طور ا�)��0 0د&	�� 4	�����  ،	 ��Dراء  �gel de silice (12 g)	��)�	ل &�ود �ن  

chromatography $B1 ا���" LPFII+FIII   م	وا��ظCHCl3-MeOH (0-40 % MeOH)  ص���0

  . د ��2 ��30دة  ml/ min ��20د�ق 

�%  (CCM)ا�ط��2 ا�ر ��2  	���	رھ	 �وا�ط� 0رو�	�و?را������� = �ا��0ور ا����	�
�م ��� &

  : �ن ���
	أ�ظ�� &دة �	��)�	ل ا�طور ا�)	دي 

                                   CHCl3 :  MeOH          80 : 20        

80 :20 :2  / 70 :30 :5     CHCl3 : MeOH : H2O 

 %�& 	��   -4-�0ر �م �دو��
	 �� ا��دول��ت ا� ��10 ا(��ر ��/
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	 �)د ا���� - 4-ا��دول    ����� �/ل ا��0ر�ن  ا���	AB ا���/ل &�(�FII+FIII 

 

  
���ت�
 ا��زن ا����ر ا�

)mg( 

���ت�
 ا��زن ا����ر ا�

)mg( 

�C�� 2��D f 1 150 �C�� 2��D f 11 86,6 

f 2 170,5 f 13 159,4 

 �����ت �,$�

����� 

f 3 80,3 ����� �����ت �,$� f 14 78,4 

 

���ت $�L��P / 

�,��- 

f 4 60,8  ت��� f 15 32  ����ا ص����$

f 5 145,7 f 16 30.7 

f 6 100 f 17 180 

f 8 195,3 ��(�� $�+ ���� f 18 12.5 

��(�� $�+ ����  f 9 12,6 �C�� 2��D f 19 280 

f 10 18.9  

f 11 17.3 

 

• #�*(!  ����� ��	
   : FII+FIII �نا���ر!	  ا����ر ا�

#ت ا���ر 3f:  م	ل ا��ظ	)���	32)� % MeCN(   CNMe-O2H ت�	ص 4���0 )Isocratique(   	�� 

0د&	��  RP-C18، �)�ود �ن  Semi-prep HPLCا�ـ  0رو�	�و?را��	f3 ا��0ر ��Dراء &�% ��ت

 ،���	4 %�& 	��/��1.1 mg L� ا��ر0ب  P15  د�&(Rt 8.12 min)،   0.6و mg L�  ا��ر0ب P16 د�& 

(Rt 13.60 min)    

41#ت ا���ر f:  ھذا ��ت ا��0ر %�&�ود  �	��)�	ل د ��2 ��30دة  Flash chromatographyأ�ر��	 &

 Semi-prep و�	�و?را��	 !���0$�ص، ���و&�  H2O-MeOH (5-45 % MeOH) ا��ظ	م و RP-C18 �ن

HPLC  ل &�ود �ن	�(��	�RP-C18  م	وا��ظ ���	4 ��	0د&(25 % MeCN)  H2O-MeCN  ص���0

�% mL/min 5 ��د�ق   (Isocratique)4	�ت& 	��/��mg  2.0 L�  ا��ر0ب P5  د�&(Rt 11.87 min)  

 min) (Rt 15.19&�د  P6 ا��ر0ب  �mg  L 2.1و
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16#ت ا���ر f:  ��2�� ��61ت ا��0ر ��تf  وا�ط��	و?را���	ا�ـ  0رو�prep HPLC -Semi ،

��0�ص  H2O-MeCN  (MeCN % 25)0د&	�� 4	��� وا��ظ	م  �RP-C18	��)�	ل &�ود �ن 

�%mL/min 5 ��د�ق   (Isocratique)4	�ت& 	��  &�د P17 ا��ر0ب  �mg  1.1 Lأ�ن ��/

(Rt 11.87 min)  2.1و mg  L�  ا��ر0ب P18  د�&min) (Rt 15.19 

17#ت ا���ر f: ل	)���	ود �ن ��&C18-RP  م و	45ا��ظ % MeOH(-MeOH (5-O2H   ،ص���0

-Semi و����+$ا-�� !�$���و&�  د ��2 ��30دة  Flash chromatographyأ�ر��	 &�% ھذا ��ت ا��0ر 

prep HPLC  L� د���"��� �I!�� وا��Jم  RP-C18!������ل "�  

(20 % MeCN)   H2O-MeCN Q!�I K���� (Isocratique)   V-��!5 mL / min  1�" ���6� LPأ

1.6 mg L�  T��  P7 ا��$")Rt 9.06  min( 0.5 mg  L�  T��  P19 ا��$" 

min) (Rt 9.74  6.5 و mg  L�  ا��ر0ب P8  د�&min) (Rt 10.06    

 

� �� ����% �4	��� �ر�0	ت ���&	��  �8ل &���	ت ا��/ل و ا�����2 ا��	��2 ��/

��ص 0ل �را�ل ا��/ل  - 1-و���0	ت 0	��� ���د�د ���	�
	 ا����0	��B و ا���طط �� /ور�
	 ا����2، �

	
  .ا���  ��	 �

 	
�� �������2 ا��ر�0	ت ا���/و�� �م ���0ن �ن ��د�د ���	�
	 ا����0	��B �د � وھذا إ�	 �و�ود ��0	ت  

��13)��	 �ن إ�راء ا���	رات ط���� أ�رى �4ل 
C ت	��	0�Hأو �)دم �و�ر ا ، ����Hراء ا���	رات ط�


ذه ا��ر�0	ت� ��B	���0ا� %���  .�4	��B ا��)د ��	&د�	 &�% ا���د�د ا�د �ق �

 	
�� �����ر�0	ت ا��4	��� ا���/و�� &�% &دة طرق ط�� ��B	���0ا���� ا� %�ا&��د�	 (�ل ا��)رف &

  . �ط�	��� ا��0��0ذ�ك  أ�	د�� و �4	��B ا��)د RMN �ط�	��� 
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5g L� K� �Bا�� 

VLC, RP18 (MeOH/H2O) 

(20 % MeOH) (40 % MeOH) (60 % MeOH) 

 

(80 % MeOH) 

 

(100 % MeOH) 

 

FI (2g) FII + FIII (2.2g) 
FIV (0.35g) FV (0.38g) 

Flash chromatography 

SiO2 (CHCl3/MeOH) 

(0-30 % MeOH) 

• P9 (1.0 mg) 

• P10 (0.9 mg) 

• P11 (0.9 mg) 

• P2 (16 mg) 

 

• P1 (4.4 mg) 

 

SiO2 (CHCl3/MeOH) 

(0-40 % MeOH) 

• P12 (1.2 mg) 

• P13 (0.8 mg) 

• P14 (0.5 mg) 

• P3 (2.1 mg) 

• P4 (1.8 mg) 

 

Flash chromatography 

Semi-prep HPLC 

f13 
(150.6 mg) 

• P15 (1.1 mg) 

• P16 (0.6 mg) 

 

f3 
(80.3 mg) 

Semi-prep HPLC 

f15 
(37 mg) 

f16 
(30.7 mg) 

f3 
(50 mg) 

f11 
(32 mg) 

• P5 (2.0 mg) 

• P6 (2.1 mg) 

 

• P17 (1.1 mg) 

• P18 (2.2 mg) 

 

f17 
(180 mg) 

Flash chromatography 

Semi-prep 

HPLC 

• P7 (1.6 mg) 

• P19 (0.5 mg) 

• P8 (6.5 mg) 

 

f7 
(16 mg) 

f5 
(4.4 mg) 

Semi-prep 

HPLC Semi-prep 

HPLC 

�ل  -2 -ا���طط � E. tricuspidatu                ��ر��
ت ا���� و ا����� طرق ا�
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Iـ� ��
  Cladanthus mixtus.ا�درا�� ا���
 

1- ��
  :ا��
دة ا���

     �� L� ي�� $,% $Dأوا �- ���� 2014�( ��* ا��'B( �P�� �;ا�8 L� ]1[ ، �,�'( )� R�;

!�� ذ�X ط6Q���- Q ا����� �� �Q6 ا��J و !���ا "L ا�$ط�!�، �وھ� !�� ���� -���، ���Q ا�

 �,��  .g1500 ا�����6 "

  

 :ط�+*# ا$���ص ا�)'�# -2

4م  ،)8/2(�2)ت �� ���ط �ن ا���4	�ول و ا��	ء �����  ،)1500g((�زاء ا���	��� ا��	�� ا�)د ط�ن 

أ&�دت ھذه ا�)����  ،ر�6 و ر0ز ا����ول ا�
�درو�0و�� ��ت �+ط ����ض ،�	&� �24ر0ت ��دة 

�% ا������ص ا��	م �� �	��  3& 	���رات ���	��� �� ��د�د ا��ذ�ب �� 0ل �رة، إ�% أن ��/

� ھFا ا150g(، $�D0(ا���	ف ��را�� 800 �ـ "��� ���	0 ���)دھ	 ر�6  ،��ل �ن ا��	ء ا��2طر و�رك ��

��B	ا�ط��2 ا�� %�
. ���/ل &�� �ن �وع ا=���8ص 	ت&��� 	أ�ر�ت &

0�ور��4 �دا��  )-1-ا�� '2 ( ا�2ط��� �	��)�	ل �ذ��	ت ���	و�وذ�ك � )�	Bل -�	Bل ( �B	 


	 )ml300 x 3(��4	نا��� .))ml300 x 3ا��ظ	��  ا��و�	�ول و أ��راml300 x 3 (( �8ت ا�4�Hل 4م �

%�& 	���/	ت &�% ا��وا��  84ث �)د &���� ا�����ر ��/����  

�ص  •����CH2Cl2   4)�وزنg(. 

�ص  •����AcOEt 9)�وزنg( . 

�ص ا��و�	�ول �وزن  •�18)���g( . 
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         )   �	ء -��4	�ول(�وا�ط�  ا���8ص •

                ����� )8/2(   

�ص ا�
�درو�0و�������ر ا���� • 

  

 

 

 

 

 

 

 

 

 

 

 

  

 
 

  

 

 

 

 

 

 

                                                                                                

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

1500 g .#وق  م��ا����  

  Cladanthus mixtus  

 

 ا�����ص ا��
م

 

  �)	���> �	��	ء ا��2طر  •

�� �ن ا�را�� •�	0 ��  �ر���> �)د ��

 

��	
 ا�ط��� ا��
 

��	
 ا�ط��� ا��
 

 طور '�
	) ��ور ا���'
ن

��	
    ا�ط��� ا��
 

��	
 ا�ط��� ا��
 


تطورا ��� 

 ط�ر ا�'�!��0ل

����ت               ا�� iص !�ا�'�  ا0 •

 ا��و�	�ول   ا���8ص �وا�ط� •

0�ور ا���4	ن • �B	�4 ا���8ص �وا�ط� 
 


�ول��ص ا��و��18) gص   (��
تا����� (9g) ص���� CH2Cl2 (4g)  

 

 mixtus Cladanthus ا�)'�# ا���ص ��طط -1- ��طط

 

 ����ر

 ����ر

 ����ر
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3- �����ل وا�� : طر��� ا�

����� أو���ا��/ل  ��	 ��Dراء  	ت �ل ا��روع �� &����% ا������/	ت ا�84ث،  ��و/	ت ��&

�% ا�طور ا�)	دي و أ�	د�� ا��)د  (CCM)ا�ط��2 ا�ر ��2  	0رو�	�و?را�� �	��)�	ل& %��4	��B ا��)د &

���  HPLCا���	ر ا�ـ إ�	�� إ�%  ،DC6 ��دا( ��)دد���د �L   �	��)�	ل )2-1-:%��(ا��6�"C18  ��

   �ظ�� ا��	���ا(

•  %�&(CCM)  دي	ا�طور ا�) SiO2 : 

10 :1.0 :0.5              (1) AcOEt : MeOH : H2O  

10 :1.5 :1.0               (2) AcOEt : MeOH : H2O  

80 :20 : 2 /  70 :30 :5             (3) CHCl3 : MeOH : H2O 

•  %�&(CCM)  دا( ��)دد�� DC6  :  

                 (1) Toluéne  : MeOH   : MEC                             4 :  3 :  3    

                 (2) H2O   :  MeOH    :  MEC   :  Ac Ac                     13  : 3 :   3 : 1 

• %����  HPLC ا�ـ &��  :ا��6

H2O-CH3CN (10-80 % CH3CN) 30 ���ة min، V-��! 1 ml/min وnm  λ = 201, 254, 356  

 

 ����� DC6 ��دا( �4	��B ا��)د &�% ��)دد&�% ا�طور ا�)	دي و أ�	د�� ا��)د !�Q ھFه ا��6�ص�ت ا��6

���ن ا0 �Bت ا�����$� L�! $��ا�� b!�A�ا/�6��سا� R!�I R�; L� ��������ن Rf ������ و ا���، ا�

 ،��WB��1 ا��%0 -�ق ا��" �"��A��/ا�� �Bا�� LPFج ھp� L� ���� ،L ��� �� Q'"أHPLC 

 ��������� ]2-1-:%��[ا��6���ت -�$� �,�J�� Q����زع -�$ة "L "�د و ��ع ھFه ا��$���ت ا��� �� 

 ،�,�! ���- �Dا��� ��A! ا�)�ود �+رض �/ل �ذ�ك �م 	و?را���	ر ����2 0رو�	ا���g12  ھذا �ن

 ������ Aا��ز�C. muxtus  ل و ذ�ك	)���	ا( ��)دد����	4 ��	&> 0ا��و��ن  ،��د 0د&	��ص �� إ���

  .�	���4	�ول�در���	 

��ا���/و�� ، و ����� �
�رة ا��زم ا(�)� �وق ا���������/�	ح ا��/ل �	��)�	ل  	ت�م ���� &�

و  2�ml  100در ��ن���0	ت  �� أر=ن ا��0ور أ��ل ا�)�ود، ����2ل �+�ر  ط��� ا����ص �� 0ل �رة

�ذو��
	 �� أ ل ���0 ����0 �ن  �)	دو ��فا�����ض ��%  �ر�0زھ	 ��ت ا��+ط، ��م 150


	 -1-وا��دول. ا���4	�ول��  :���ن ا��0ور ا����/ل &
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�$و����+$ام ا�ـ  : -1-%�� HPLC  K� �B�� ����� ا/����تا��6

  

�$و����+$ام ا�ـ  : -2-%�� HPLC  K� �B�� ������ل ا����Jا��6����  ا��
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����� ��	
���ر ا�

1-5 

6-29 

30-46 

47-68 

69-94 

95-124 

125-147

148-176

177-189

190-212

213-225

226-248

249-263

 

�1  (CCM)ط��2 ا�ر ��2 "

������ل "�ة و ھFا ! -2-�دول 

                                S1:   C

S2:   A 

S1:   A 

  

  

 �,���ر ا�����6 "B���  

����                                                         ا��را�� ا�


	 �ن ا�)�ود ��را��ا�0رو�	�و?���/ل &

� ��	
MeOH %Toluè% ا����ر ا�

 

 

 

 

47 

76 

89 

12 

25 

48 

63 
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30 
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ا�ط��2 ا�ر ��2  	���	رھ	 �وا�ط� 0رو�	�و?را������� = ���	�

�% أ ]& 	���م �دو��
	 �� ا��دول  ا�0ر �24ن ��/

 CH2Cl2 :  MeOH                              7 : 3        

10 :1.0 :0.5                 AcOEt : MeOH : H2O

10 :1.5 :1.0                 AcOEt : MeOH : H2O

������ل (CCM)ا�ط��2 ا�ر ��2  	رو�	�و?را���B1 ا��" 

 ا���� ا�����                         


	 ا��0ور ا- 1-ا��دول �����/ل &  

uène 

 

 

 

 

 

 

 

 

 

 

 

 


�م ��� ا��0ور ا����	�

������ل �B3-:%��[ا�-[

�,�! L� ��Jأ� :  

0.5

1.0

  

0رو�	�و?را��: -3-%�� 
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	 �)د ا���� -2-ا��دول    ��  ا���	AB ا���/ل &

 

 ا����ر
 �'12
ا�3  

 ا����ر
2
 456 ا�3

���ت (g) ا��زن�
 ا����ر ا�
2
 1'� ا�3

���ت (g) ا��زن ا����ر�
 ا�

1-4 F1 0.009  

����ت +�$ 
��-�� 

162-167 F14 0.226  �,!�A� ت���$�
���ت $���

�C!�Bا� 

5-9 F2 0.032 168-176 F15 1.326 

11-19 F3 0.086 177-183 F16 0.320 

20-30 F4 0.100 184-195 F17 0.280 

31-45 F5 0.053  د��T و�$�
�Bر�� 

196-210 F18 0.434  �����ت �,$�
����� 

46-60 F6 0.509  

 

 �����ت �,$�
 ا����

211-217 F19 0.595 ة�C�� ت���$� 
61-73 F7 0.450 218-225 F20 0.455 

74-85 F8 0.692 226-238 F21 0.568  �����ت �,$�
����� 86-94 F9 0.400 249-253 F22 0.753 

95-120 F10 0.612 254-247 F23 1.932  ت������Cة�$  
121-145 F11 0.347 257-263 F24 1.013 

146-155 F12 0.440 ة�C�� ت���$�  

156-161 F13 0.510 

  

: ����� ��	
 4-   !)*�# !	  ا����ر ا�

  :5Fا���ر درا��  - 4-1

$Bا�� ��C�! ��(  F5 (53m g) ل����ا-�� ا�ـ !��$+��$و��  Semi-prep HPLC  ود �ن و�&RP-C18 

�%  ml/ min ��5د�ق   ��0�ص H2O-MeCN  (MeCN % 60-20)0د&	�� 4	��� وا��ظ	م & 	��أ�ن ��/

2.9 mg L�  ا��ر0ب P1 د�& (Rt 7.53  min)  

  :6F-9ا���ردرا��  - 4-2

 %�&�ود  �	��)�	ل I 9-6F ا��g) 1.7(  L�$B  �ـ -��  ��	 ��Dراء Flash chromatograph ا�ـا&��	دا &

 0CHCl3-MeOH (20-80 % MeOH)د&	�� 4	��� وا��ظ	م  ا���دي ا�'�ر  gel de silice (12 g) �ن

��020�ص، ��د�ق  ml/ min  ر ذو	ب ا�����	��20 أ� ml  د ��2 30و ��دة . %�& 	����ت  ��01/

��، ا��ر�	 و�0ا��1  ��
	 �+رض ا�����2 2ر �����$و���+$ا-�� ا�ـا"���دا " Semi-prep HPLC  و

�� ��د�ق  ���ص0H2O-MeCN  0د&	�� 4	����RP-C18 ،	��)�	ل &�ود �ن � /ml ��5 ا�ظ�� ���

min   

#ت ا���ر 3f : %ھذا ا��0ر أ&طg) 38mم  )	ا��ظ ��% MeCN(  30( MeCN -O2H     ص���0

 /ور�> ا������2  (Rt 13.73  min) &�د P2ا��ر0ب �ن 1mg  4	�ت
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#ت ا���ر 6f : %ھذا ��ت ا��0ر أ&طg) 150 mم  )	ا��ظ ��% MeCN(  35-25( MeCN -O2H      

4.7mg ا��ر0ب �نP5 د�&  (Rt 9.28  min)  �� 5.2وmg ا��ر0ب �نP4 د�& (Rt 10.96  min) 


 ا����2 �	/ور�

  50 %-MeOH (10-O2H (MeOHا��ظ	م و  C18-RP&�ود �ن �	��)�	ل :10F-11ا���ر  -5

1.0) ��0�ص  ��	 �	�راء &�% ھذا ا��0ر g( Flash chromatography  د ��2 ��30دة ،   	��أ�ن ��/

 %��ر Semi-prep HPLC و�	�و?را��	 !�$��ت ا��0ر، ���و&�  12&Bا�� Q6� *!1 ار�!������ل "

و  ml/ min 5و ��د�ق    ��0�ص �� &دة ا�ظ�� H2O-MeCNو  0د&	�� 4	���  �RP-C18ن "��د 

  :ھ� 

#ت ا���ر 3f : ن� 	��   MeCN)  45-40( -O2H %�� ا��ظ	م  g) 32m(ھذا ��ت ا��0ر  ��/

MeCN  ص���0 %�     و  (Rt 13.84  min) &�دP9 (3.2m g)و  P16 (5.1m g) �نا��ر�0 &

(Rt 18.74  min)  ا��وا�� %�& 

#ت ا���ر 5f : م	ا��ظ ��% MeCN)  50-20MeCN ( -O2H    ن ھذا ا��0ر� 	��/�� g) 18m( 1�"

 T� P10ا��ر0ب ، (Rt 17.57  min) &�د P8 1.1mgا��ر0ب ،(Rt 9.20  min)  &�د P3   2 .1mgا��$

1.1mg د�& (Rt 18.65  min)  

7#ت ا���رf  :ن� 	��   MeCN)  45-40( MeCN -O2H %�� ا��ظ	م  g) m53(ھذا ��ت ا��0ر  ��/

��0�ص  %�  Rt 13.73) &�دP6 (1m g)  ،P23 (5.1m g) ،P4 (38m g)  ،P7 (1.2m g) ا��ر�0	ت &

min)  و(Rt 13.73  min)  و(Rt 13.73  min) ا��وا�� %�&  

  :F 18ا���ر درا��  - 4-3

0د&	�� 4	���  RP-C18، �	��)�	ل &�ود �ن  Prep HPLCا�ـ  0رو�	�و?را��	 ھذا ا��0ر&�%  ��	أ�ر

 ��100 أ�	��ب ا���	ر ذو  ml/ min ��100د�ق   ��0�ص H2O-MeCN   (MeCN % 35-15)وا��ظ	م 

ml  د ��2 60و ��دة %�& 	���78 -� ا��Wول  �ر�0	 ���	 11 أ�ن ��/� ���� ھ-3 -  
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   F18ا��0را��$���ت ا���pو�� �L   -3-��ول 

   (mg)ا�����  ا��$���ت

T�  P12  20 ا��$

 T�  P13  2.0ا��$

 T�  P14  7.3ا��$

 T�  P15  2.6ا��$

 T�  P17  10.0ا��$

 T�  P18  4.2ا��$

 T�  P19  3.3ا��$

 T�  P20  2.0ا��$

 T�  P21  6.0ا��$

 T�  P22  7.6ا��$

 

 

  :21F- 22ا���ر درا��  - 4-4

! ��C��  LP،ا��LP $Bذ��$���ت ھmg) (500,�ف �C� ��$�D) اEPCل     ، (������!MeOH  ���"��

��I Hexane  K!�� و���n-hexane :  MeOH ��B!  

(80 :10, MeOH)  رت !ـ�( Q!�I �"$B! ،1200 nPM  V-��! 20و ml/ min  ر ذو���Dا T�!20-� أ�� 

ml  1  60و ���ة�" ���6� ،�C�(ر  15د�Bا�� Q6�L���$� ��C,� -� ا����6 ا��  �C-ا� P11 (2.3 ھ���

mg)  ،P17 (5 mg)،  P27 (3 mg) ل����ا-�� ا�ـ و!��$+��$و�� Semi-prep HPLC   L� د���!RP-

C18 ،��!�I ���"��H2O-MeCN  K����  V-��!5 ml/ min  LP$Bا�� Q6� ��C� L� ����f6 (30 mg) 

f9 (25 mg)   وf9 (25 mg) - 1�" �����ت��6$� �IiI  P24 (3 mg)،  P25 (5 mg) P26 (2.3 mg)  

�  1�"���6� �C!�Bا� ��C�& iD27ل "����ت ا���� و ا��� � ���$� ��  -�، ا��

���,� ا��������� و ا�� '2 ! �P�6�� ��-���� �$ا;� ا����  - 2--� ص�ر�,� ا���C، و!����ت  K �P

�,! �  .ا��� )�
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12g  L�K� �Bا��   

�ل ا����J+ ا/����ت (����  )ا��

CC   Polyamide  (MeOH/Tol)    

(4 % MeOH) (15-20 % MeOH) (40 % MeOH) 

 

(70 % MeOH) 

 

F5 (0.053g) 
F6-9  (1.7g) F18(0.4g) F21-22   (1.13g) 

Flash chromatography 
EPC  (CHCl3/MeOH) 

 

• P2 (1.0 mg) 

 

• P1  (2.9 mg) 

 

SiO2 (CHCl3/MeOH) 

(20-80 % MeOH) 

 

• P12 (20 mg) 

• P13 (2.0 mg) 

• P14 (7.3 mg) 

• P15 (2.6 mg ) 

• P17 (10 mg) 

• P18 (4.2 mg) 

• P19(3.3 mg) 

• P20 (2.0 mg)  

• P21 (6 mg) 

• P22 (7..0 mg 

 

  

• P5 (4.7 mg) 

• P4 (5.2 mg) 

 

f13 
(150.0 mg) 

• P16 (5.1 mg) 

• P9 (3.2 mg) 

 

f3 
(32 mg) 

Semi-prep HPLC 

f15 
(18 mg) 

f7 
(35 mg) 

f3 
(38 mg) 

• P3 (2.1 mg) 

• P8 (1.1 mg) 

• P10 (1.1 mg) 

• P6 (1 mg) 

• P23 (5.1 mg) 

• P7 (1.2 mg) 

 

 

P17 (21.1 mg) 

 

Semi-prep 

HPLC 

Semi-prep 

HPLC 

�ل  -2 -ا���طط �   C. muxtus ��ر��
ت ا���� و ا����� طرق ا�

24 F 

(15-20 % MeOH) 

F10-11  (1.0g) 

Semi-prep 

HPLC 

SiO2 (CHCl3/MeOH) 

(0-40 % MeOH) 

Semi-prep 

HPLC 

P11 (4.0 mg) 

 

• P24 (3 mg) 

•  

• P25 (5 mg) 

• P26 (3.5 mg) 

 

Prep HPLC 
MeCN (15-35 % MeCN) 

• P27 (3 mg) 

•  
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. 1  Quezel, P., and Santa S. (1963) Nouvelle Flore de l’Algérie et des régions désertiques 

méridionales, vol. 2. CNRS, Paris. 
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�ا��
��	 ا�����ي � -1��� P1  

 13 ط�����
C JMod  ����� P1 ] �� ھ/ا.���  أنا+��
ل *
 �(ل '�&  إ�
رة 30و!�د  ]1�

��4.�� 1232 ا�� ��
ت *���  7 '�& ��� إ�
را74، +�� !
ءت ھ1 ���') *��8CH3(، 11 

'��8*�  ������*(CH2)  ،6 �* ت
'��8*�� (CH)  
sp .����8 وا+(ة *��

*� أ:ىو 2+�  �'��8��

.�ن 6، (CH-O)ھ�(رو�;�� � 
���. �* ��'
sp *� <�ع ذرات �.�ن ر.
2  

-RMN *�ط��  '�&
1
H ] ���2[  ?+3>���2-1
@1 و!�د إ�
رة '�& �@
�2 (J = 10.6-3.9 Hz) 

)�' δ 3.31 *و�4ن.�نا� '�& ا����Cل  B��H-3ة ����  &�'  HSQCط��  ��� ا�/ي ���

] ���3[ )�' 78.9 (C-3)  δ،  ���D7�+إزا 
��� CH-OH-  �;1��8 أ�.�ن '�
رة �� 4(ل '�& ا<7 @ا�

D3F>ا

ذه ��!G  /يو ا� H-3ا��و�4ن *�  I4ا ���� [ COSY ط�� '�&���4[،  ��+� GJ. 1F�

��4 اLو�& '�& ��� *��(د '�(  إ�
رB4��4اوج .�� δ 1.60 ��>
�2
@1 و ا�� ��� &�'-1@
�2  

  (J = 17.9-2.5 Hz) ، )�'  δ 1.78 ا)�Mإ�&ا  ���*H-2a ،H-2b  ،��4'�& <�N ا���F  '�& ا��

] ��
 C4(�( ا��و4[ ��>�4����* H-2a  وH-2b  )�)C4 �* ان�� *��(د إ�
ر��4 ��4� &�'� ��

 
�� [ δH 1.58 (H-1b) و δ 1,27 (H-1a)  <��ا��و�4 *�ا���JO إ�&*����5[ P4 ،د
�Mر��4 إ
�Qا 

��4ان '�( �ا��� �δ 32.0  وδ 30.4 &إ� 
4)�Mأ ���>�.��4� C-2و  C-1  ا�
*��� ھ/ه  '�& ا��Cا�

�� [ HSQCط�� ا��و�4<
ت ا'��
دا '�& �3[  

�1F� و�4ن.�ن  ]6��� [  HMBC'�& ط�� (H-3) ا��� G* R�
�4 GJ.1'
 (C) ر.���  )�'δC 

.�ن و 40.5� ) 1232CH( )�' δC 47.1 �* ��� ��JOا�* C-4 و C-5 1دة '�& ھ/ا  ،'�& ا���ا�
ز�

� 1F� N�>و�4ن�4
�(H-3)  R ا�� GJ.)�' ان��4 ���* 1�'��8* G* δC 25,4 15,3 و JOا�*� ��

�* ��� C-28 و C-29 1ا���ا� &�' ] ���5[  

  

��
ت  -5-�J�
�4 ���I*HMBC و  COSY �J�C��A  ���� ا�����P1 

H

H

H

H H

H3C CH3

H
HO

1

2

3

4

5

2829

HMBC

COSY
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 ���J4 
����*HSQC ] ��.�ن  C4 �*H-5(�( ا��و�4ن  ]3�� �ا�/ي  C-5ا����Cل '�& ا��� &�'

�� *��(د � )�')δH 1,32و�4ن، (
�O إ�& ا��Sو�4ن إ HMBC '�& ط�� 1F�� H-1a ھ/ا ا��

] ��
'1 ا�/ي �ن '�( ]6�..�ن ا���4
�G* R ا� GJ. δC 26.1 ن�.��� ROا�* C-10  �* 
����*

T�J�Cا� R� A ] ���7[ 

!�ع إ�& ط���
.  COSY ] ���4[  ،��*�
 C4 �*�� )�' ( 0.80) H-6a(�( ا��وH-5 >�4 ا��و�4ن 

δH ،H-6b (δH 1.62) ،)�' ��>�4و�� *� C4(�( ا���:Uھ/�� ا 
���*  (δ 1.09) H-7a ،H-7b 

�� *��(د ��� إ�
رة��4  ا��1،  (1.34)� &�'،  ��Fا� N�> &�' 
���4 V�/�)�)C4 �*  &�' رة
إ�

1@
�2 ��1 .�
.�� B4اوج -�@
�2(J = 12.6-5.1 Hz)  )�' ��4(δH 1.53)  �JOو�4ن إ�&*�ا، H-8 ا��

�4
 '�& ط��
>�.� ��4 HSQC ] ���3[ )�'(C-5)  δC 47.1، (C-6)  δC 21.3، (C-7) δC 26.0 ، 

(C-8) δC 48.0   

 

 

  

 ��
ت  7�J�
�4 ���I*HMBC   و COSY �J�C��A  و B ���� ا�����P1  

�� [  HMBC '�& ط�� H-19bو  1F�� H-19a �� *� ا��و�4<���6[ .�.��4
�G* R ا� GJ ت
>

.�<�� ا��/ C-1, C-8, C-7, C-5 &�' 3WO ا�;
.�J ا�/��ان �ا���� � )�'δC 20.0  ROا���ا

.�ن��� C-9 )�' و δC 26.9 ن�.��� ROا���ا C-11 ،�J�Cا� R�T �* 
���* B ] ���8[  

 

HH

H

H

H

H3C
H

CH3

A

HO

H
B

H

H

H
H

1

2

3
4 5 6

7

810
HMBC

COSY

H3C CH3

A
H

B

H

H

H
H

1

3
4 5 6

7

810
HMBC

H

H

HO

2

19

11

1

28 29

9

 ��
ت  8�J�
�4 ���I*HMBC ��J�C� B  ���� ا�����P1  
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 ���J4 
����*HSQC ] ��ان�ا��/ C4 �*H2-11(�( ا��و3[  ��>�4���� �  ���� *��(د �� &�'

�� [  COSY'�& ط��  �� ا��و�4<��ھ/ �H-11a ،H-11b (δH 2.03)  �1F (δH 1.14) '�( إ�
رة�

4[  G* اوجB4 GJ. رة
�� *��(د '�( إ�� &�' ��4 (δH 1.64)   و�4ن H-12أ�M(ت إ�& ا��

�4
�R .�� ا��و�4<�� ]6��� [  HMBC <3+? '�& ط�� GJ. H2-12 و H-8 G*  ���'
.�<��� ر.�

ان '�(��� δC 45.3  48,8و  ��JOا�*��* �� C-13  وC-14 ،��4ھ/ا *� :3ل .X��  GJ�( '�& ا��

�* �� ��. ��Fا� N�> &�' .�ن و H2-11 ا���
�R ا����4 1�
 *� R�T ا�C-13 J�C ا����*� C  

] ���9[ 

  

  

 ��
ت  -9-�J�
�4 ���I*HMBC  و COSY ��J�C� C  ���� ا�����P1  

�4
�R *� <�ع  ]6��� [ HMBC'�& ط�� <3+?  GJ.3JCH ��>�4و*H-8  G و H2-12 .�� ا��

'�& ا���ا�CH3-18  ،1و  CH3-30 �� *� إ�&*�اδC  ���JO 18.0 و 19.3*��8'�1 *��� ��4ان '�( 

�4
و�4<. 
 '�& ط�����4 HSQC  ] ���3[ �'��8* ���� إ�
رة أ+
د�� �� 1O،  &و�Lا  )�'

δH 0.92 (H3-30) ��>
�4
�R *� :3ل *�GS ھ
��4 ا��(H3-18)  ،)�X�� ���'��8 0,99 '�( و ا�� GJ. 

�� [  HMBC'�& ط�� �6[ ��. R�
�4 GJ. 
�� ����� ��+ 0,99 (H3-18)  تو
>�.� C-14, C-13 ا�

��D �* 
.�ن  و *G، ا��C4 P4 1(�(ھ�
ده إ�& δC 32.9 ا�/ي ��� '�(ا��Mإ P4  CH2-12 ، &�' دة
ز�

 R�
�4 ��J. ?+3> ھ/ه ا����8'� وھ/ا ��. )�' .�ن ا�/ي ����
ده إ�& δC 52.3 ا��Mإ P4 CH2-17   

��Fا� N�> &�' 
�� [ دا@��3+?  ]6> ��. R�
�4 GJ.0.92 (H3-30) ت
>�.�-Cو  C-14, C-13 و ا�

15   

COSY

H3C CH3

H

HO

1
2

3
4

5

2829

HMBC

A B

11

8

7

6

9
10

12

H H

H

H

12

13

14

H

C
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)�)C4 P4 �* �� ت
و�4<. CH2-15 و CH2-17 �� H-17 (δH و H2-15 (δH 1.32) *��(د '�( '�& �

��ھ/��  *� :3ل ، ]3��� [HSQC  ا'��
دا '�& ط�� و ھ/ا (1.60�:Lا  
���4.

ل���M  ط��

COSY ] ���4[  )�)C4 �*��4ر
 ان��4  CH2-16 ���8'� ا���� �*�ا���JO *��(د  '�& ��� إ�

 )�'  H-16a (δH 1.30) و H-16b (δH 1.92)   


ت �Fھ/ه ا��� �� ��   cyclotriterpénoïde-9,19ذو ھ��� *� <�ع  4P1��� أن ا��

 ،���O ا�B8ء ا����1J ��/ا ا���* 
�� 1J. ��+�+U
�� [ HMBCط�� '�&  ��6[  �;�M و!�د

��F:  GD1 ا���O �F�4.�نو CH-17  ا��و�4ن <;�(ل '���
 *� :3ل .B4 GJاوج .�� 17*� ا�

 '�(�1 �ا���δH 35.9  )�Mنا إ�& أ�.�� C-20 1F�� ھ/ا .(وره  �:Lا G* اوجB4 ��J. �* ��

���* �'��8*  ��41@
�2 ��� &�'  (J = 6.8 Hz))�'δH 0.91  &إ� �JOا�* CH3-21 G* ر��4  و
إ�

��4ان ���� وا+(ة *��(د  '�& ��  P4

دھ��Mإ�&  إH-22a (δH 1.06)  وH-22b (δH 1.46)  

�� [  COSY '�& ط�� أ:ى*� !�� �1 ]5F�� �* �� H-22a  وH-22b   اوجB4 GJ.  G*

�� *��(د ��4ان إ�
ر��4� &�' �* ��� ���JOا�* (δH 1.88)  H2-23a و(δH 2.05)  H2-23b  وG* 

 1232 �� '�(4 (J = 7.1 Hz) إ�
رة '�& ��� ) (δH 5.13 � ةB��* و�4ن   أ�M(ت إ�&و���1 أ�

  H-24   

�� [ HSQC *� :3ل ط���3[  
��
ت �4>�.�
د .و�4<
ت ھ/ه ا�;�;�� ا���FI إ�& ا��Mإ �*

��*
Cا� )�' ��4 ��+ 
��δC 35,9 (C-20), 18,2 (C-21), 36,4 (C-22), 24.9 (C-23)   125,3 و 

(C-24).  

�4
�1F�� H-24  G* R ا��و�4ن ]6��� [ HMBC '�& ط�� GJ. �* ��ن�.� δC 130.9 (C-25) ا�

��8'�1 *��� ��4ان * G* و)�' δC 25.7 (C-26) ) 17.6 وC-27( δC  


ر<� J�.اوجBا�� ��.
2 P�D ���I*  ت و
�  اQزا+
ت���و�4<�
ت ا��>�.�� ��@
����*P1  Gا�

��]1[ا�/ي 'Bل *� D��  ا��
  �* 
����4)�)C4 ��.7� ��@
  ا���

 

Cycloartenol 

HO

1

3

5
7

8
9

2928

10

19

12

14

18

30

16

21 22 24 26

27
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��ر
ب :   -1-�دول ر�م �������
P1 (500 MHz, δ ;ppm,  J ; Hz, 125 MHz, δ),   1O ا�زا��ت ا

 CDCl3 ا�ـ

  

�� P1 ا��

N
o 

 δC  ppm δH (m J Hz) N
o
 δC ppm δH (m J Hz) 

1 32.0 1.27 m 18 18.0 0.99 (3H, s) 

1.57 m 19 29.9 0.36 d (4.2) exo 

2 30.4 
1.60 m 0.58 d (4.2) endo 

1.78 m 20 35.9 1.40 (1H, m) 

3 78.9 3.31 (dd 10.6-3.9) 21 18.2 0.91 (d 3H, d, J = 6.8) 

4 40.5 - 22 36.4 1.06 (1H, m) 

5 47.1 1.32 (1H, m) 1.46 (1H, m) 

6 21.3 
0.80 (1H, m) 23 24.9 1.88 (1H, m) 

1.62 (1H, m) 2.05 (1H, m) 

7 

 

26.0 1.14 (1H, m) 24 125.3 5.13 (t 7.1) 

1.34 (1H, m) 25 130.9 - 

8 48.0 1.53 (dd 12.6-5.1) 26 25.7 1.63 (3H, s) 

9 20.0 - 27 17.6 1.71 (3H, s) 

10 26.1 - 28  25.4 0.99 (3H, s) 

11 26.9 1.09 (1H, m) 29 14.0 0.84 (3H, s) 

2.03  (1H, m) 30 19.3 0.92 (3H, s) 

12 32.9 1.31 (2H, m)  

13 45.3 - 

14 48.8 - 

15 35.6 1.64 (1H, m) 

   

16 

 

28.1 1.30 (1H, m) 

1.92 (1H, m) 

17 

 

52.3 1.60 (1H, m) 
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13ا�ـ  ط�� : -1-�
ل ر�م
C RMN-

1
H ������ JMod  ب
��رP1 ا�ـ ��  CDCl3 

 

 

H-24 

H-3 

H-19 exo 
H-19endo 

H-21 

H-28 

H-30 

H-18 

H-26 
H-27 

H-23a H-23b 

H-7b 

H-16b 

H-2b 

H-5 

H-17 

H-1b 

H-2a H-6b 

H-22b H-1a 

H-16a 

H-11b H-12 

H-29 

H-6a 

H-7a 
H-22a 

H-11a 

-RMNا�ـ   ط�� : -2-�
ل ر�م
1
H ب
��ر  P1 ا�ـ ��  CDCl3     

H-8 

C-24 

C-23 

C-5 

C-26 

C-17 

C-27 C-29 
C-30 

C-21 

C-6 
C-11 

C-7 C-16 
C-19 C-2 

C-14 C-13 
C-4 

C-22 C-12 C-15 
C-1 

C-20 
C-28 

C-18 

C-8 C-3 

C-25 
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H-24 H-3 

C-3/H-3 

C-24/H-24 

H-8 H-19 exo H-19endo 

C-19/ H-19endo 

C-19/ H-19 exo 

H-29 

C-29/H-29 

C-22/H-22b C-22/H-22a 
C-15/H-15 

C-20/H-20 

C-21/H-21 

C-30/H-30 

C-28/H-28 

H-18 

H-28 

C-18/H-18 

H-21 

H-30 

C-6/H-6a C-6/H-6b 

C-27/H-27 

C-26/H-26 

H-27 
H-26 

C-23/H-23b 
C-23/H-23a 

C-11/H-11a C-16/H-16b 
C-16/H-16a 

C-7/H-7b C-7/H-7a 

C-2/H-2b C-2/H-2a 

C-1/H-1a C-1/H-1b 

C-12/H-12 

H-23b H-23a 

H-11b H-16b 

H-2b H-6a 

H-22b 
H-16a 

C-17/H-17 

C-8/H-8 

C-5/H-5 

H-22a 

�ز�� HSQC ا�ـ  ط�� : -3-�
ل ر�م��ر
ب�� ا��د�دات ا P1 ا�ـ ��  CDCl3 
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H-1a/ H-3 

H-2a, H-1b/ H-3 

H-2b/ H-3 

H-23b/ H-24 

H-26/ H-24 
H-27/ H-24 

H-19/ H-19 exo 

H-7b/ H-7a 

H-23b/ H-22a 

H-2b/ H-1a 

H-7a/ H-6a 
H-5a/ H-6a 

H-5a/ H-29 

H-3 H-24 H-7b 

H-7a 

H-6a H-5 H-23b 

H-27 
H-26 

H-19 exo 
H-19endo 

��ر
بCOSY ا�ـ  ط�� : -4-�
ل ر�م P1 ا�ـ ��  CDCl3 
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C-9/ H-19endo 

C-9/ H-19 exo 

C-11/ H-19endo 

C-10/ H-19endo 

C-1/ H-19endo 

C-5/ H-19endo 

C-8/ H-19endo 

C-11/ H-19 exo 

C-10/ H-19 exo 

C-1/ H-19 exo 

C-5/ H-19 exo 

C-17/ H-18 

C-8/ H-19 exo 

C-17/ H-21 

C-14/ H-15 C-14/ H-8 

C-13/ H-15 

C-13/ H-18 

C-5/ H-28 

C-14/ H-18 

C-4/ H-5 C-4/ H-28 C-4/ H-29 

C-13/ H-30 

C-8/ H-30 
C-14/ H-30 

C-5/ H-29 

C-22/ H-21 
C-20/ H-21 C-12/ H-8 

C-12/ H-18 

C-12/ H-18 

C-20/ H-16a 

C-27/ H-26 

C-30/ H-15 

C-9/ H-15 

C-7/ H-15 

C-26/ H-27 

C-29/ H-5 

C-18/ H-12 

C-6/ H-5 

C-11/ H-5 

C-16/ H-12 

C-1/ H-5 

C-6/ H-8 

C-11/ H-8 

C-19/ H-8 

C-9/ H-7 

C-19/ H-7 

C-30/ H-7 

C-29/ H-28 

��ر
بHMBC ا�ـ  ط�� : -6-�
ل ر�م P1 ا�ـ ��  CDCl3 

C-13/ H-11 
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�ا��
��	 ا�����ي � -2��� P2  

 ط�����
 �* �� RMN-
1
H  13و

C JMod  �����P2 ] ��
. ا�����F 7إ�
را4 أن ]12-11�Z�*�  G*

Qراتا
� ����Fا� �� ���P1 ��+  3+? و!�د�����  Cycloarténol ا���Zرا74 '�& ا�

ءت إ�!

1�
   ا��

��ن '�& 
إ�
ر4 �� 1@
�2 (J = 4,2 Hz)    ���JOإ�&*�ا �* ��  exo (δH 0.36) H-19 و 

 H-19 endo (δH 0.60)  

� G.ت *��� أر
'��8*  ��               �� *� إ�& أ�M(ت��� *��8'�  أ+
د�� إ�
رة'�& �

H3-28 (δH 0.87) ،H3-29 (δH 0.91)  ،H3-18(δH 0.98) و) H3-30 (δH 0.92   


�;�;�� ا�32�FIث *�8'
ت *���  �. �\
: �� �ـ*�ا���JO  أ+
د���� إ�
ر���4 !
ءت '�& �

H3-26 (δH 1.71)  ،H3-27 (δH 1.63)  رةو
�� إ�� &�' 1@
�2 (J = 6.3Hz)  )�'      H3-21 

(δH 0.91)  

�� 1232  '�& إ�
رة ��)J = 7.0 Hz) '�(  (δH 5.13و�4ن (  H-24 أو���B��* 1ة ��

�2
@�1 إ�
رة � ��� &�'-1@
�2 (J = 10.3-4.9 Hz) )�' (δH 4.59) ت)�Mو�4ن إ�& أ H-3 ا��


ح�B>ن   ا�.�
 �_�( أن �I� )�' δC 80.7 (C-3)^إ�& *8
ل ا��JC ا�� (C-3)ا�* �� ا��

P2 *GS1 ا���O (ل�3  ;� (-CH-OR)  


 ط�� ���*HSQC ] ���13[   )�)C4 �*ت ا�
و�4<��� ��*
Cت ا�
>�.�  ا�;
.�J ا�/�

��ا� إ�
راتز�
دة '�&  �� P1  و!�د 
��+Uت 4 وظ���
�MUا� ���إ�
رة أ+
د��  '�& �

�'��8�� ���* )�' H3-2′ (δH 2.08)  و)�' .�<�� ا����4 1� �'��8*  δC 171.0  (C-1′) 

41F� ��8'� ا������* H3-2′ط�� &�' HMBC ] ���14[ G* R�
�4 ��J.  �'��8*

��>�.�3+?  ��
، (C-1′)  ا�� ��Fا� N�> &�' R�
�4 ��J.��.H-3    و��>�.�  *��8'� ا�

(C-1′) 1O ت
��MUط *��8'� ا

 �_�( ار4�* GD3 ا���  ����� P2 ] ���15[ 

 

 ��
ت  .�^ -15-�J�
�4HMBC  ���� ا�����P2  

 

CH3

OH3C

O

H3C

H

2

3
4

2928

2'

1'
HMBC
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ت ا��(و<� 1O ا�8(ول �F2�� ھ/ه ا���  
�  إ�&�J4د<���� ��
اح ا����� ا����DاP2 

  

  

 

  

3β-cycloartenyl acetate   

  

 

  

  

  

  

  

  

  

 

 

 

 

 

 

  

O

H

O
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��ر
ب :   -2-�دول ر�م �������
P2 (500 MHz, δ ;ppm,  J ; Hz, 125 MHz, δ),   1O ا�زا��ت ا

 CDCl3 ا�ـ

  

� ا���P2 

N
o 

 δC  ppm δH m (J Hz) N
o
 δC ppm δH m (J Hz) 

1 31.6 1.27 (1H, m) 17 52.3 1.60 (1H, m) 

1.63 (1H, m) 18 18.0 0.98 (3H, s) 

2 26.8 1.63 m 19 29.8 0.36 (d 4.2) 

1.78 m 19  0.60 (d 4.2) 

3 80.7 4.59 (dd 10.3-4.9) 20 35.9 1.40 (1H, m) 

4 39.5 - 21 18.2 0.91 (3H, d, J = 6.3) 

5 47.2 1.42 (1H, dd,12.7- 

3.6) 

22 36.3 1.06 (1H, m) 

6 21.0 0.82 (1H, m) 1.47 (1H, m) 

1.59 (1H, m) 23 24.9 1.87 (1H, m) 

7 25.8 1.10 (1H, m) 2.05 (1H, m) 

1.35 (1H, m) 24 125.3 5.13 (1H, t 7.0) 

8 47.8 1.54 (dd 12.6-5.1) 25 130.9 - 

9 20.0 - 26 25.7 1.71 (3H, s) 

10 26.0 - 27 17.6 1.87 (3H, s) 

11 26.5 1.13 (1H, m) 28  25.4 0.87 (3H, s) 

2.04 (1H, m) 29 15.1 0.91 (3H, s) 

12 32.8 1.64 (2H, m) 30 19.3 0.92 (3H, s) 

13 45.3 - 1′ 171.0 - 

14 48.8 - 2′ 21.4 2.08 (3H, s) 

15 35.5 1.30 (2H, m)  

16 28.1 1.30 (1H, m) 

1.92 (1H, m) 

 




ت ا��������� ا���� ا��
��                                                ا������ ا�����ي ���

 

135 

 

 

 

 

13ا�ـ  ط�� : -12-�
ل ر�م
C RMN-

1
H ������ JMod  ب
��رP2 ا�ـ ��  CDCl3 

C-24 

C-23 

C-5 

C-27 

C-17 

C-26 C-29 
C-18 

C-21 

C-7 
C-16 

C-19 
C-7 

C-14 
C-13 

C-4 
C-22 

C-15 C-1 

C-20 C-28 

C-30 

C-1' 

C-3 

C-25 

C-8 

C- C-11 

C-2' 

H-24 
H-3 

H-19 exo 
H-19endo 

H3-21 
H3-28 

H3-30 

H3-18 

H3-26 

H-23a 

H-23b 
H-7b 

H-16b H-2b 

H-1b 
H-2a 

H-6b 

H-7b 

H-16a 

H2-15, H-16a 

H3-29 

H-6a 
H-22a 

H-11a 

H3-2' 

H-8 

H-12 

H-1a 

H-11b 
H-20, H-5 

-RMNا�ـ   ط�� : -11-�
ل ر�م
1
H  ب
��رP2 ا�ـ ��  CDCl3     

 

C-6 

C-9 

H3-27 




ت ا��������� ا���� ا��
��                                                ا������ ا�����ي ���
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C-19/ H-19endo 

C-19/ H-19 exo 

C-22/H-22b C-22/H-22a 
C-15/H-15 

C-20/H-20 

C-21/H-21 
C-30/H-30 

C-28/H-28 

C-6/H-6a C-6/H-6b 

C-26/H-26 

C-27/H-27 

C-23/H-23b 
C-23/H-23a 

C-11/H-11b 

C-16/H-16b 

C-7/H-7b 

 

C-7/H-7a 

C-2/H-2b 
C-2/H-2a 

C-1/H-1a 
C-12/H-12 

C-29/H-29 

C-17/H-17 

C-5/H-5 C-8/H-8 

C-32/H-32 

C-1/H-1b 

C-11/H-11a 
C-16/H-16a 

H-24 H-3 

C-3/H-3 

C-24/H-24 

�ز��  HSQCا�ـ   ط�� : -13-�
ل ر�م
��رات ا���ر
ب �� اP2 ا�ـ ��  CDCl3     

 

C-18/H-18 

C-27/H-27 




ت ا��������� ا���� ا��
��                                                ا������ ا�����ي ���
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C-9/ H-19endo, exo 

C-1/ H-19endo, exo 

C-11/ H-19endo, exo 

C-8/ H-19endo, exo 

C-10/ H-19endo, exo 

C-17/ H-30 

C-14/ H-12 

C-14/ H-15 

C-13/ H-12 C-13/ H-15 

C-14/ H-8 

C-4/ H-5 C-4/ H-28 C-4/ H-29 

C-17/ H-18 

C-15/ H-8 

C-12/ H-30 
C-15/ H-18 

C-27/ H-26 C-30/ H-12 

C-28/ H-27 

C-29/ H-5 
C-18/ H-15 

C-11/ H-5 

C-16/ H-15 

C-6/ H-8 

C-19/ H-8 

C-29/ H-28 

C-20/ H-21 
C-22/ H-21 

C-14/ H-30 

C-13/ H-18 

C-11/ H-8 

C-18/ H-8 

C-9/ H-1a 

C-9/ H-11b C-9/ H-11a 

C-9/ H-8 
C-6/ H-5 

C-26/ H-27 

C-10/ H-1a 

C-19/ H-5 

C-19/ H-11a 

C-14/ H-18 

C-8/ H-7a 
C-8/ H-15 

C-24/ H-26 
C-25/ H-26 

C-31/ H-32 C-31/ H-3 

H-19 exo 

H3-28 H3-30 

H-23b 
H-16b H-2a 

H-6b 

H-16a 
H2-12, H-16a 

H-6a 
H-1a 

H-20, H-5 H-1b 
H3-21 

H-22a 

H-8 H-19endo 




ت ا��������� ا���� ا��
��                                                ا������ ا�����ي ���
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C-24/ H-26 C-24/ H-27 

C-25/ H-27 C-25/ H-26 

C-31/ H-32 C-31/ H-3 

C-3/ H-28 

C-3/ H-29 

C-3/ H-1a C-3/ H-2b 

C-3/ H-1b, H-2a 
C-29/ H-3 

C-3/ H-32 

C-4/ H-3 

C-28/ H-3 
C-2/ H-3 

C-26/ H-24 

C-27/ H-24 

H-1a/ H-3 

H-2b/ H-3 

H-26/ H-24 

H-27/ H-24 

H-19/ H-19 exo 

H-7b/ H-7a 

H-23b/ H-22a 

H-2b/ H-1a 

H-5/ H-6a 

H-3 
H-24 

H-7a 

H-23b 

H-26 

H-19 exo 
H-19endo 

H-23b/ H-24 

H-2a, H-1b/ H-3 
H-16b/ H-16a 

H-5/ H-29 

H3-2' 

C-3/ H-1a 

��ر
ب  COSYا�ـ   ط�� : -16-�
ل ر�مP2 ا�ـ ��  CDCl3     

 

ات ا�3ز*� HMBCا�ـ   ط�� : -14-�
ل ر�م�����ر
ب  *G ا��P2 ا�ـ ��  CDCl3     




ت ا��������� ا���� ا��
��                                                ا������ ا�����ي ���
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�ا��
��	 ا�����ي � -3��� P3  

 ط��  �����* �� RMN-
1
H  13و

C JMod  �����P3 ] ��
رات ا�����Fأن  ]18-17��Qا 


.G* 7 إ�
رات Z�*����Fا�  ��
 ��Cycloarténol 1 ا������3+? و!�د  P1ا���� 

�2
@�1 إ�
رة   � ��� &�'-1@
�2 (J = 10.6-3.9 Hz) )�' (δH 3.31) و�4ن H-3 أ�M(ت إ�& ا��


إ�
ر4 � ��) �2
@1ن '�& �J = 4,2 Hzإ�& �� *�  (  ���JOا�*  exo (δH 0.33) H-19 و 

 H-19 endo (δH 0.56)  


ت *��� '�& ��� إ�
رة أ+
د�� ��� *��8'� أ�M(ت إ�& �� *�               �'��8* G.أر 

H3-28 (δH 0.96) ،H3-29 (δH 0,81)  ،H3-18(δH 0.96) و) H3-30 (δH 0,90   

�  ���JOد���� *�ا

ءت '�& ��� إ�
ر��4 أ+! ��FIا� ��;�;�
. �\
32ث *�8'
ت *��� :

)'�(   �2
@�� إ�
رةو  H3-26 ،H3-27 (δH 1.21) (δH 1.16) إ�&J = 6.3Hz(  H3-21 (δH 0.89)    

�  1232 ��
+7 إ�&  ، B��* H-24ة ��و�4ن (δH 3.29) '�(  (J = 7.0 Hz)إ�
رة '�& ��B>ا

8
ل ا��JC ا��*^�I�  �>ر
J*رة
�b.  ��
'�� P1ا��Wا�� �F.ا
ب ا��T &�' ل)�  ���D 
أ*

Qزا+ا�  ��@
����.�ن ا����) C-24 (δC 79.6 ط�� &�' _�( '�& ا<7 4  ]-19���[ HSQCا����4 1

��C� دة '�& ، أ�;��8 ذرة
�4
�R .�� ا��و�4ن  ]-20���[ HMBC'�& ط��  ذ�V <3+?ز� ��J.

H-24  )�' .�ن ا�/ي ����.�ن إ�&اδH 73.2  )�M و ا��
@�� 4(ل '�&  إزا+�C-25  ���D7 ا�����ا�

��[ �;��8أا<7 *.�ط ./رة �21-[   

  

��
ت  .�^ 21�J�
�4HMBC  ���� ا�����P3  

����� ��@
  ھP3  1 ا����� ا���

  

                                   9,19-cyclolanostane-3, 3β, 24,25-triol 

HMBC
OH

OH

H

CH3

CH3

2423

25

26
27

HO

OH

OH1

3 5

7

9

12

14

30

20

21

23

24

26

19

2830

27

18




ت ا��������� ا���� ا��
��                                                ا������ ا�����ي ���
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��ر
ب :   -3-�دول ر�م �������
P3 (500 MHz, δ ;ppm,  J ; Hz; 125 MHz, δ),   1O ا�زا��ت ا

 CDCl3 ا�ـ

 P3 ا�ر
ب 

N
o 

 δC  ppm δH (m J Hz) N
o
 δC ppm δH (m J Hz) 

1 32.0 1.56(1H, m)  

2 30.3 1.56 m 19 29.9 0.33 d (4.2) 

1.77 m 0.56 d (4.2) 

3 78.8 3.31 dd (10.6-3.9) 20 35.4 1.38 (1H, m) 

4 40.5 - 21 18.4 0.89 d (3H, d, J = 6.8) 

5 47.1 1.39 (1H, m) 22 33.6 1.36 (1H, m) 

6 21.1 0.79 (1H, m) 1.31 (1H, m) 

1.60 (1H, m) 23 33.2 1.39 (1H, m) 

7 26.0 1.32 (1H, m) 24 79.6 3.29 t (7.1) 

 1.08 (1H, m) 25 73.2 - 

8 48.0 1.51 dd (12.6-5.1) 26 23.1 1.16 (3H, s) 

9 20.0 - 27 25.7 1.21 (3H, s) 

10 26.1 - 28  25.4 0.96 (3H, s) 

11 26.5 1.12 (1H, m) 29 14.0 0.81 (3H, s) 

2.0 (1H, m) 30 18.1 0.90 (3H, s) 

12 32.9 1.62 (2H, m)    

13 45.3 -    

14 48.8 -    

15 35.9 1.30 (1H, m) 

   

16 

 

28.1 1.30 (1H, m) 

1.92 (1H, m) 

17 52.3 1.59 (1H, m) 

18 18.1 0.56 (3H, s) 

 

 

 

 




ت ا��������� ا���� ا��
��                                                ا������ ا�����ي ���
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H-24 

H-3 
H-19 exo 

H-19endo 

H3-21 

H3-28 

H3-26 

H3-27 

H-23 H-16b 
H-2b 

H-6b H-7b H-16a 

H-11a H3-29 

H-6a H-11a 

H-1b 

H-8 

H-12 H-1a 

H3-30 

H-11b 
H-7a 

H-5 H-17 

H3-18 

-RMNا�ـ   ط�� : -17-�
ل ر�م
1
H  ب
��رP3 ا�ـ ��  CDCl3     

 

H-15 H-22a 




ت ا��������� ا���� ا��
��                                                ا������ ا�����ي ���
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C-24 

C-23 

C-17 

C-27 

C-29 
C-18 C-30 

C-6 C-11 
C-16 

C-2 

C-14 C-13 
C-4 

C-22 

C-15 
C-12 C-1 

C-20 C-28 
C-21 

C-3 

C-25 

C-8 
C-5 

C-19 
C-10 

C-26 

C-9 

C-19/ H-19endo 

C-19/ H-19 exo 

C-29/H-29 

C-22/H-22b 

C-21/H3-21 
C-30/H3-30 

C-18/H3-18 

C-28/H3-28 

C-6/H-6b 

C-6/H-6b 

C-3/H-3 

C-11/H-11b 

C-16/H-16a 

C-12/H-12 

C-24/H-24 

C-17/H-17 

C-8/H-8 C-5/H-5 

C-20/H-20 

C-18/H-18 

C-2/H-2b 
C-2/H-2a 

C-6/H-6a C-26/H3-26 
C-7/H-7b 

C-11/H-11a C-27/H3-27 

��ر
ب  HSQCا�ـ   ط�� : -19-�
ل ر�مP3 ا�ـ ��  CDCl3     

 

13ا�ـ ط�� : -18-�
ل ر�م
C RMN- ������ JMod  ب
��رP3 ا�ـ ��  CDCl3 

C-7 

C-15/H-15 

C-16/H-16b 

C-16/H-16a 

C-7/H-7a 




ت ا��������� ا���� ا��
��                                                ا������ ا�����ي ���
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H-23b/ H-24 

H-3/ H-1b 

H-3/ H-2a 
H-23/ H-22a 

H-2b/ H-1a 

H-3 H-24 H-7b 
H-6a H-5 H-23b 

H-27 
H-26 

H-19 exo 

H-19endo 

��ر
ب  HMBCا�ـ   ط�� : -22-�
ل ر�مP3 ا�ـ ��  CDCl3     

 

H-3/ H-2b 




ت ا��������� ا���� ا��
��                                                ا������ ا�����ي ���
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�ا��
��	 ا�����ي � -4��� P4 

 ط����� RMN-
13

C JMod  �����P4 ]PDر ��
ءت '�& ���  إ�
رات:�;� و!�د  ]23: �!

.�ن� 1'
sp  ��8�4  يذ  C)  (ر.
2 sp ��8�4   يذ CH)  (ن 1232�.�، δC 135.2'�( ن �

2 

�� )�' �δC 125.0  و>�.��� �@
�2��  (CH2) )�' ان��� δC 32.2  وδC 26.4  �'��8* &إ� �O
Sإ

 ���*(CH3) 4)�' ن δC 23.4 

 ط����� RMN-
1
H ]PDر ��� :24[  �����P4  رة
��إ�� &�'  �*
��. 12321H  و ��.
�.


'�� ��232 ا�MU�(ال أ�M(ت إ�&  B4(J = 6.3 Hz)  )�'δH 5.15اوج W* �F.و�4ن را�� B��*

 H-2 ا��و�4ن

�� [  HMBC& ط���'��4] 26R�
�4 GJ. رة
�Q1 ھ/ه اF  G*�'��8* (CH2) 14 ��ا )�' ��δC 

.�ن� أ�M(ت 26.4��   C-3 &إ� �O
Sع إ�> �* R�
�4 1��J.3JCH إ
 ا��G* 1 *��8'� *��� +(اھ�

 )�' ��4δC 26.4 ت)�Mن� أ�.�� (C-5)   ��8'� و* G* ى:Lا)  (CH2 )�'   δC 32.2ا����4 1

.�ن إ�&ا�M(ت ��� [ (C-4) ا��27[ 

  

��
ت  27�J�
�4 ���I*HMBC  ���� ا�����P4 


���و�4<
ت �� *�*�  ]25��� [ HSQC ط�� *. )�)C4 CH2-3  وCH2-4 ��+  �'��8* �� ��4

�� *��(د '�(� &�' H2-3 (δH 2.07) و H-4 (δH 2.06) ت *��8'� ا�����

�O إ�& .و�4<Sإ CH2-

�� إ�
رة أ+
د��  ��4 '�& ا��1 5�)�' δH  1.70  

 1F�4 ��8'� ا�����*CH2-5  ط�� &�'HMBC ] ��.�ن  ]26�� G* R�
�4 GJ. ص
: 1'
ر.


'�� ا�/ي ���Wا�� �F.ا�
.  )�'δC 135.2 ن�.�.�<��� C-1 ا�M( إ�& ا��و  C-2 و *G �� *� ا�

C-4 ��D �* 

ت اUر4�
ط
ت ا��C4 P4 1(�(ھJ�
�� [ 4_�( ھ/ه ا����28[  

  

��
ت  28�J�
�4 ���I*HMBC  ���� ا�����P4 

H3C H

H

H

21

4 H

H

3

HMBC

5

H3C H

H

H

21

4

HMBC

5




ت ا��������� ا���� ا��
��                                                ا������ ا�����ي ���
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�� [ HMBC<3+? '�& ط�� �26[ R�
�4 GJ.  ��. H2-4 (δH 2.06) ت و
>�.�، (C-3) δC 26,4 ا�

(C-5) δC 23.4 ،(C-1) δC 135.2 و (C-2)  δC 125.0  ] ���29[ 

 

  

 ��
ت  29�J�
�4 ���I*HMBC  ���� ا�����P4 


ت ا��(و<� 1O ا�8(ول �F4�� ھ/ه ا��� ����� ��
اح ا����� ا����Dإ�& ا 
  �J4 P4د<

   

  

1-methyl-cyclobutene 

��ر
ب :   -4-�دول ر�م �������
P4 (500 MHz, δ ;ppm,  J ; Hz, 125 MHz, δ),   1O ا�زا��ت ا

  CDCl3 ا�ـ

  �� P4 ا��

N° δC δH (m J Hz) 

1 135.2 - 

2 125.0 5.15 (tr 12.5) 

3 26.4 2.06  m 

4 32.2 2.07  m 

5 23.4 1.70 s 

 

 

H3C H

H

H

H

H

21

3

4

5

HMBC

H3C




ت ا��������� ا���� ا��
��                                                ا������ ا�����ي ���
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13ا�ـ  ط�� : -22-ر�م �
ل
C RMN- ������ JMod  ب
��رP4 ا�ـ ��  CD3OD 

  

  

  

  

H-2 

H3-5 

H2-3 H2-4 

-RMNا�ـ   ط�� : -23-�
ل ر�م
1
H  ب
��رP4 ا�ـ ��  CDCl3     

 

C-2 

C-3 

C-1 

C-4 

C-5 




ت ا��������� ا���� ا��
��                                                ا������ ا�����ي ���
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C-4/H-4 

C-2/H-2 

C-5/H-5 
C-3/H-3 

C-5/H-2 
C-3/H-2 
C-4/H-2 

C-5/H-4 

C-3/H-4 

C-4/H-3 

C-2/H-4 

C-1/H-4 

C-2/H-5 

C-1/H-5 

C-4/H-5 

��ر
ب  HSQCا�ـ   ط�� : -24-�
ل ر�مP4 ا�ـ ��  CDCl3     

 

ات ا�3ز*� HMBCا�ـ   ط�� : -25-�
ل ر�م�����ر
ب  *G ا��P4 ا�ـ ��  CDCl3     

 




ت ا��������� ا���� ا��
��                                                ا������ ا�����ي ���
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� ا��
��	 ا�����ي �� -5��P5 

���13 ط�� 
C JMod  �����P5 ] ��اض  إ�& ��Jد<
إ�
رة    10 و!�د ]30��Oأن .��� ھ/اا 

��4.��  ا�� ����،  (terpineol)*� <�ع 4.���ل أ+
ديھ1 ���� &�' ����Fرا74 ا�

ءت إ�! 3 


ت *���') *��8CH3( ،3  ت
'��8* ������*(CH2)  �*��8�4 يذ sp
3'��8* ،��� ��*� (CH) 


��8�4sp يذ *� وا+(ة *��
2 ، �O
Sإ�& إ >�.���'
sp ��8�4 يذ +(ھ�
ا� �� ر.

2
  :Lو ا� ��C

 أ�;��8ذرة 

-RMN ط�� <3+? '�&
1
H ] ���31[  �����P5 ر ��'�*8 و!�د
أ+
د��   ة*��� '�& ��� إ�

)�' ��4 H 3-7 (1.68) ، رة
�Q1 ھ/ه اF�4&�'  ط��HMBC ] ���33 [R�
�4 GJ.  G*  ن�.�

 1'
 '�(  (C)ر.���δC 134.0  ن�.
'��  إ�&*�ا1232(CH)  )�'δC 120.5  ��JO و �W* �F.را

�4
�G* R ، '�& ا���ا�C-2 1 و C-1 ��232 ا�MU�(ال ا�M(ا إ�& GJ. رة
�Q1 ھ/ه اF�4 دة '�& ھ/ا
ز�

 �'��8*(CH2) δC 31.0 ن�.��� ROا�* C-6 

1 ��� �/يا H-2ا��و�4ن '�&  <;�(ل ]32��� [ HSQCط��  *� :3ل@
�2 ��� &�'- ��.
�. 1@
�2

�� *��(د ا�/ي ��� '(H2-6)و '�& ا��و�4ن ،  B4(J=3.5-1.7)  )�' (δH 5.41)اوج D(رت .ـ� &�

)�' (δH 2.02)   


 C4(�( ا��و�4ن ]34��� [ COSY'�& ط�� ���* H-2 )�)C4 �* ��>�4و  H-3aو H-3b �� *� ا��

و�4ن '�& ��� *��(د اUول '�( . �� ��� ��+ (δH 2.10) )�' 1>
'�& <�(δH 1.80) ، N  و ا��

ان  و.وH2-6 (δH 2.02)  ��>�4ا�B4 GJ. ?+3> ��Fاوج .�� ا��و�4ن���&�'  ��'�&  إ�
ر��4�

�� [H-5b  أ�M(ت إ�&(δH 1.91) و ا��
<�� '�( H-5a إ�&أ�M(ت   (δH 1.32)'�( اLو�&��� *��(د �

36[  

 

��
ت  34�J�
�4 ���I*HMBC  و COSY  ���� ا�����P5 

 ط����� RMN-
1
H] �� �إ�
ر�4'�& ��� �4(geminé)أ*V�/�'�8*1�  ���* 1 و!�د  ]31�

4
نھ
H 3-10 (δH 1.22, s) ، 1F�4 و ا��
<��، H 3-9 (δH 1.20, s) '�( اLو�&، ��4 ���أ+
د� 

HH

H

CH3

7

1
26

HMBC

H

H

H

H

COSY
35




ت ا��������� ا���� ا��
��                                                ا������ ا�����ي ���
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ر4�Qا
�� [ HMBCن '�& ط�� �33[  )�' .�ن ر.
'1 ا�;1��8 ���� G* R�
�4 GJ.δC 72.8  و

.�ن� )CH( )�' ��� δC 45.0 �* �� &ا� ��JOا�* C-8 و C-4 ��4�� [ '�& ا���36[   

 

��
ت  36�J�
�4 ���I*HMBC  ���� ا�����P5 


 ط�� ���*HSQC ] �� ھ/ا  C4 �* (δH 1 .53)  H-4(�( ا��و�4ن ]32���� ��+�:Lا  &�'

�� [ HMBC ط���4 ]34 GJ.R�

ت*G ا �>�.�� (C-3) δC 26.9  (C-5) δC 24.0  و(C-6) δC 31.0 

R�T �* 
>
��* ��Mا�;(ا �J�Cا� ] ���37[  

1 .�
.�� B4اوج D(رت .ـ ظ��ر ا��و�4ن@
�2 1@
�2 1232 ��� &�') Hz11,7 -4,5J=(  7>ل '�& ا)4

 1�
��

���(رو�;�� �C* GS�* 1Oري و.O ��.و  GS�* 1O ا��Mا@C-(OH)-(CH3)21)ا�Bو.

  

��
ت  -37- �J�
�4 ���I*HMBC  ���� ا�����P5 


ت ا��(و<� 1O ا�8(ول �Fاح  5�� ا����Dا�& ا 
�ا�����J4 7د<���� �@

 ��P5 1 ا����� 

   

  

OH

CH3H3C

H

4

910

8 HMBC

CH3

H

H

CH3H3C

OH

H

H

H

H

H

H

1
2

3
4

5

6

7

8

910
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α-Terpineol  

��ر
ب :   -5-�دول ر�م �������
P5 (500 MHz, δ ;ppm,  J ; Hz, 125 MHz, δ),   1O ا�زا��ت ا

 CDCl3 ا�ـ

  

�� P5 ا��

N° δC δH m (J Hz) 

1 134.0 - 

2 120.5 5.41, dd (3.5-1.7) 

3 26.9 2.09, m 

1.82, m 

4 45.0 1.53, tdd, 11.7, 5.0, 

2.4) 

5 24.0 1.28, m 

1.91, m 

6 31.0 1.80, m 

2.02, 2H (m 2.04) 

7 23.4 1.68, s 

8 72.8 - 

9 26.3 1.20, s 

10 27.5 1.22, s 

 

 

OHH3C

CH3

CH3

1

2

3

4

5

6

7

9

10

8
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H-2 

H-3b 
H-5b 

H-3a 
H-4 

H3-7 

H-5a 

H3-10 

H3-9 

H2-6 

C-2 

C-1 C-8 

C-4 

C-6 C-3 C-5 

C-7 
C-10 C-9 

-RMNا�ـ   ط�� : -31-�
ل ر�م
1
H  ب
��رP5 ا�ـ ��  CDCl3     

 

13ا�ـ  ط�� : -30-�
ل ر�م
C RMN-

1
H ������ JMod  ب
��رP5 ا�ـ ��  CDCl3 
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C-4/H-4 

C-2/H-2 

C-5/H-5b 

C-3/H-3b 

C-5/H-5a 

C-3/H-3a 

C-6/H2-6 

H-2 

 

H-3b 

H-5b 

H-5a 

H-4 

H3-7 H3-9 

H2-6 

C-8/H3-9 

C-6/H-5b 

C-4/H-3b 

C-6/H-4 

H-5b 

H-5a 

H-4 

H3-7 
H3-10 

H3-9 

H-3a 

C-8/H3-10 

C-4/H3-10 
C-4/H3-9 

C-3/H-4 
C-5/H-4 

C-7/H3-7 

C-1/H3-7 

C-2/H3-7 

C-6/H-4 

C-6/H-5a 

��ر
ب  HSQCا�ـ   ط�� : -32-�
ل ر�مP5 ا�ـ ��  CDCl3     

 

��ر
ب  HMBCا�ـ   ط�� : -33-�
ل ر�مP5 ا�ـ ��  CDCl3     

 

C-7/ H3-7 

C-9/ H3-9 
C-10/ H3-10 

H-3a 
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H-3b/ H-1 

H-3b/ H-3a 

H-3a/ H-4 

H-6/ H-5b H-6/ H-5a 

H-5b 

H-5a 

H-4 

H3-7 

H3-10 
H3-9 

H-3b H-3a 

H2-6 

��ر
ب  COSYا�ـ   ط�� : -�34
ل ر�مP5 ا�ـ ��  CDCl3     

 

H-1 
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  P6ا���� ا��
��	 ا�����ي  -6

 13 ط�����
C JMod  ����� P6] ��� إ��رة  �� �دل #�" أن ���� ھذا 30و�ود  ]38��ھ1  ا��

1232 ��.4 �����.   

 ط�� ���RMN-
1
H  �����P6 ] ��  و!�د ]39�


ت 3 �'2 ،*��� *��8  
��*&�'  ا��و�4<
ت ��� *� ���*�اJO ���أ+
د� ��4��� إ�
ر ��4

H3-18 (δH 0.74) ،و) H3-30 (δH 0,92 1 و@
�2 ��
.�� B4اوج   *��8'� '�& ��.(J = 6.4 

Hz)  &ت إ�)�Mأ H3-29 (δH 1.02)  


ت 3 �'��8* ��@

ءت '�& ��� 32ث إ�
رات �2! ��F: ��;�;. �\
: ���*  ��.
�.

  H3-21 (δH 0.95)  ،H3-26 (δH 1.05) H3-27 (δH 1.06)  إ�& أ�M(ت��� وا+(ة  B4 (J = 6.8Hz)اوج

�2
@1 إ�
رة  � ��� &�'-1@
�2 (J = 10.6-3.9 Hz) )�' (δH 3.13) و�4ن H-3 أ�M(ت إ�& ا��


رة1F�4 ھ/ه �Qا R�
�4 GJ.  ط�� &�'HMBC ] ��
ت  ]41�>�.� G*δC 15.1(CH3)، δC 31.2 ا�

(CH2) ،�* �� &ت إ�)�Mأ (C-29) و (C-2) ن�.
�O إ�& �Sإ δC 39.2 (CH)  ن�.�-C)ا�M( إ�& ا�

و�4<7 '�& ط��   (4. ���HSQC ] ���40[ ��  (δH 1.34) *��(د '�('�& �


ت1F��H-4 ا��و�4ن  ]41��� [ HMBC '�& ط��>�.��4
�G* R ا� GJ.(C-3) ،(C-29)  و

 1'
.�ن ر.�δC 36.4 (C-10)  G* و δC 46.9(CH) &إ� )�M) اC-5( ] ���42[  

  

 ��
ت  42�J�
�4 ���I*HMBC  ���� ا�����P6 


ب  ��TQر4ا
�� � ���JO19 إ�&ا���ا-(CH2)  �����P1 ة ��ر *��8'� *���ظ و)�)!  &�'

 ��
رة1F�4 ھ/ه  H3-19 (δH 1.00)أ+
د�� '�( ��Qت ا
>�.��4
�G* R ا� GJ. δC 35.0 (C-1) ،δC 

46.9(C-5)، δC 34.6 (C-10) 
J.
M 
���' 
�O
�O ،ا���4 1S1 إ�& إ'
.�ن ر.�)Cع (�> �* sp
2

 

)�' ��� δC 133.6  ، )�Mن إ�&ا�.�   C-9   ا�

�� [ HMBC <3+? '�& ط�� ��41[  R�
�4 ��J.��8'� ا�����* ��. H3-30 (δH 0.92)  


تو>�.�
ت إ�&� J*�اδC 44.5 ،δC 49.9،  δC 30.8  O ا��1 ��4 '�( ا�>�.� C-13 ،C-14 ،C-15 ا�

CH3H

HO

H
H

A
10

5
4

3

2
1

HMBC

29
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 ��4.�ن ر.
'1 *� <�عو '�& ا��� sp
2

 )�' ��� δC 134.6 (C) ، )�Mن إ�&ا�.��� [  C-8 ا��

43[ 

 

��
ت  43�J�
�4 ���I*HMBC  ���� ا�����P6 

 ?+3> ��Fا� N�> &�'��. R�
�4 GJ. �* �� ت *��8'�1 ا�����
و�4<. H3-26 (δH 1.05) ،  

 H3-27 (δH 1.06) ن�.�
 *� C-25 )�)C4 إ�&اδC 33.8   )�M ا�/ي ��� '�( و ا����و7>�4  *. &�'

�� [ HSQCط�� �41[  ��� &�' 1'
�M(J = 10.6-3.9 Hz) )�' H-25 (δH 2.26)  1 ھ/اF�� ،

 '�& ط���:Lا HMBC] ���41[  ��@
�2 ��'
W* �F.ا
ت *��Bة �>�.� G* R�
�4 GJ.

>�.� ��� &�' ��sp *� <�ع ا�MU�(ال ��4
2  )�'δC 156.9(C)  وδC 105.9 (CH2) &ت إ�)�Mأ 

C-24 و C-28  ن�.�
�O إ�& ا�Sا���ا�1، إ &�'δC 31.1   (CH2)  &إ� )�MاC-23] ���44[ 

 

  

 ��
ت 44�J�
�4 ���I*HMBC  ���� ا�����P6 

 ��J.راتإ
�  ��� 6ا��(و<� 1O ا�8(ول  P6ا���
����� ا���
@��  P1 ھ1 <�;�
 إ�
رات ا��O 7��'و

����� P6 1ھ   

  

  

CH3

HO

A
10

5
4

3

2
1

CH3

CH3
9

8

14

13

30

HMBC

29

CH3

CH3

H

H H

H

H

26

27

25
24

28

23
HMBC
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Obtusifoliol 

 

��ر
ب :   -6-�دول ر�م �������
P6 (500 MHz, δ ;ppm,  J ; Hz, 125 MHz, δ),   1O ا�زا��ت ا

  CDCl3 ا�ـ

� ا���P6 

N
o 

 δC  ppm δH m (J Hz) N
o
 δC ppm δH m (J Hz) 

1 35.0 1.24 m  17 50.4 1.53 (1H, m) 

1.80 m 18 15.7 0.74 (3H, s) 

2 31.2 1.52 m 19 18.2 1.00 (3H, s) 

1.85 m 20 36.5 1.43 (1H, m) 

3 76.6 3.13 td (10.6-4.9) 21 18.7 0.95 d (3H, d, J = 6.4) 

4 39.2 1.34 (1H, m) 22 35.0 1.18 (1H, m) 

5 46.9 0.98 (1H, m) 22  1.56 (1H, m) 

6 20.7 1.30 (1H, m) 23 31.1 1.90 (1H, m) 

1.79 (1H, m) 23  2.15 (1H, m) 

7 25.5 2.04 (1H, m) 24 156.9 - 

8 134.6 - 25 33.8 2.26 (3H, setp, J = 6.9) 

9 133.6 - 26 21.9 1.05 d (3H, d, J = 6.9) 

10 36.4 - 27 22.0 1.71 d (3H, d, J = 6.9) 

11 21.8 2.06 (2H, m) 28  105.9 4.69 sl 

12 31.1 1.75 (2H, m) 4.74 sl 

13 44.5 - 29 15.1 1.02 d (3H, d, J = 6.4) 

14 49.9 - 30 24.4 0.92 (3H, s)   

15 30.8 1.20 (1H, m)  

1.62 (1H, m) 

16 28.2 1.36 (1H, m) 

1.96 (1H, m) 

 

HO
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13ا�ـ  ط�� : -38-�
ل ر�م
C RMN-

1
H ������ JMod  ب
��رP6 ا�ـ ��  CDCl3 

 

 

C-24 

C-26 C-17 C-27 C-29 

C-30 

C-6 

C-19 

C-16 

C-21 
C-14 C-13 

C-4 

C-22 

C-1 

C-30 C-20 

C-28 

C-18 

C-7 

C-3 

C-9 C-8 

C-5 

C-10 

C-11 

C-25 

C-23 
C-2 

C-12 
C-15 

H-28b 

H-3 

H3-19 

H3-30 

H3-18 H3-27 

H-23a 

H-23b 
H-7 

H-2b 

H-5 H-17 H-1b 

H-2a 

H-22b 
H-1a 

H-16a 

H3-29 

H-6a 

H-22a 

H-11 

H-25 

H-16b H-6b 

H-12 

H-15b 
H-20 

H-15a 

H3-26 
H3-21 

-RMNا�ـ   ط�� : -39-�
ل ر�م
1
H  ب
��رP6 ا�ـ ��  CDCl3     

 

H-28a 
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C-19/ H3-19 

C-22/H-22a 

C-12/H-12 

C-20/H-20 

C-18/H 3-18 

C-28/H-28 

C-6/H-6a C-6/H-6b 
C-11/H-11 

C-23/H-23b 
C-23/H-23a 

C-7/H-7a 

C-16/H-16b 

C-22/H-22b 

C-2/H-2a 

C-1/H-1b 

C-25/H-25 

C-29/H 3-29 

C-26/H3-26 

C-30/H3-30 

C-27/H3-27 

C-5/H-5 

C-4/H-4 

C-17/H-17 

C-15/H-15a 

C-1/H-1a 

C-15/H-15b 
C-16/H-16a 

C-2/H-2b 

C-3/H-3 

C-26/H-25 
C-27/H3-26 

C-27/H-25 

C-23/H-25 
C-25/H-23b 

C-17/H3-18 

C-13/H3-18 

C-12/H3-18 

C-14/H3-30 

C-13/H3-30 

C-22/H3-21 

C-22/H-23b 

C-21/H-17 

C-12/H3-26,27 

C-4/H-29 

C-16/H-17 C-14/H-15b 

C-3/H-2b 

C-3/H-1b 
C-3/H-2a C-3/H-4 

C-3/H-29 

C-3/H-5 C-3/H-1a 

C-5/H-6b C-5/H-7 
C-5/H3-29 

C-20/H3-21 

C-15/H3-30 

C-10/H3-19 

C-1/H3-19 

C-5/H-4 

C-13/H-16 C-13/H-12 C-13/H-17 
C-13/H-15 

C-29/H-4 

H-3 

H3-30 H3-18 
H3-27 
H3-26 

H3-19 H3-29 

H3-21 

H-5 
H-11 H-6b 

H-7 

H-25 

H-28 

H-12 
H-23b 

H-23b 
H-2b 

H-16b 

H-6a 

H-16a 
H-15a 

H-15a 

H-22a H-20 

H-4 

H-1a 
H-22b 

H-17 H-1a 

H-2b 

H3-19 
H3-18 

H3-26 

H3-29 

H3-30 
H-5 

H-1a 
H3-27 

H3-21 

�ز��  HSQCا�ـ   ط�� : -40-�
ل ر�م
��رات ا���ر
ب �� اP6 ا�ـ ��  CDCl3     

 

C-18 

C-13 

C-14 

C-29 

C-27 
C-26 
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C-8/H3-30 

C-9/H3-19 

C-24/H3-26 

C-24/H3-27 

C-24/H-22a 

C-24/H-22b 

C-24/H-25 
C-24/H-23b 

C-24/H-23b 

C-28/H-23a 

C-28/H-23b 

C-28/H-23b 

C-8/H-11 C-8/H-7 
C-8/H-1b 

C-8/H-15 

C-9/H-11 

C-9/H-7 C-9/H-1b 

C-29/H-3 

C-23/H-28 
C-25/H-28 

�ز�� ��ر
ب HMBC ا�ـ   ط�� : -41-�
ل ر�م
��رات ا�� ا�P6 ا�ـ ��  CDCl3     

 

C-24 

C-8 
C-9 

C-28 
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��                                                ا������ ا�����ي ���
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� ا��
��	 ا�����ي �� -7��P7 

)  �
ل �*�وق ا��ض، '�& P7ا�ر
ب ��&��� #�" c 0.16]  (α[D
20

ا����g ا�����8  يذ16.78–
C26H36O6  ا'�و ھ/ا��D)ا� ���
' ����
دا '�& ط�� ا� HR-ESI-MS ]PDر ���ظ+ر  +��  ]45: �
[M+Na]*�اm/z =467.2404    �JOإ��رة #�د

+
   ��h�B8ا� ���� و ا��M= 444 1و ا���J4 1د<
 إ�& ا�

�� �4اRO ا����g ا�����8 ���

    

PDر ��� :45 �D)ا� ���
' �����  HR-ESI-MS ط�� ا�����P7 

 ط����� RMN-
13

C JMod ]PDر ���  أن ]46: ���2
@1 *� <�ع  P7ا�� ��.
رة '� 4�'

Phorbol  1�
�� ا��Zرا74 '�& ا�

ءت إ�! ��+  

.�ن ذرات 6   �� ��'
��8'� *��
 ر.*  ��>�.� C=O 1O ���Z* �T ��@
�2 �F.را G* �JOا�*

 ���Sا��α ال)��MU4 ،��232 ا� �
 و δC 212.0  δC 143.7 '�('�& ا���ا�1  إ�
را�4

 δC 155.6 ،2 �F.را�@

  ��232 ا�MU�(ال أ:ى� ��>�.� ��� 1'
.
ن  ، δC134.8 '�(ا�>�.�

sp، و �.�ن δC 78.0و  3�C�δC 64.9ن ذر14 ا�;��8 
3  )�'δC 25.4 


ت  8')*��8CH(  

ن *��>�..�ن و  δC 134.2و  δC 155.6إ�������
ن ���ان '�( ��


δC 76.1  �O '�( 1�;��8أSت  5 إ�& إ
>�.sp ��8�4 اتذ�
3

 )�' ��4 δC 37.6 ،δC 40.9،  

 δC 43.2 ،δC 47.1 ،δC 49.3  

�  �'��8*(CH2)  )�' ��4δC 30.0 


ت *���  5 �')*��8CH3( 4)�' ��  δC 11.9 ،δC 16.4 ،δC 10.5 ،δC 24.2 ،δC 25.4   

 ط�� ���RMN-
1
H ]PDر ����W أ+
د�� إ�
رة]47: �'  �*
��.1H  )�'δH 7.20 (H-1)  ةB��* 

� �F.ا��'
W*  1 ھ/هF�4 ،ال)��MUرة��232 ا
�Qط�� ا &�' COSY ] ��'� .B4 ��Jاوج  ]48�

 �'��8* G* )�.�� إ�
رة أ+
د�� *��� ��4� &�'  )�'δH 1.82   &ت إ�)�M)-19أCH3و * ( G

�� *��(د  �و�4نا�� &�' ھ/ا  .(وره ��H-10 1F ا��و�4ن إ�&�M( أ  δH  3.42'�(ا�/ي ���

 ��Fا� N�> &�' و �:Lو�4ن ا. G* اوجB4 ��J. 1ا�/ي@
�2 ��� &�' ���-  1232 ��.
�.

[M+Na]
+
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161 


 H-4، )�)C�. H-4 إ�&اB4(J = 6.3-4.2Hz)   )�'δH 2.72   )�Mاوج��  C4 �*��   H-5(�( ا��و�4 >�4

��  ان��� �/�ا�� � &�'1@
�2-  1@
).�
.�� B4اوج�2J =15.4-4.7Hz(  )�' δH 2.38 (H-5a)   و &�'

 ���^�' 1@
�2 )�' δH 3.43 (H-5b) ،
���* 
�� رHSQC]PDط��  ��� :49[  �� )�)C4 �*

 �J.

ت ا��و�4<
ت ا�;>�.� )�'   ، (C-1) δC 155.6 ،(C-10) δC 47.1 ،(C-5) δC 30.0ا����4 1

(C-4) δC 49.3، (C-19) δC 10.5 ] ���50[  

  

 ��
ت 53�J�
�4 ^�.  COSY  ���� ا�����P7  

�� رHMBC  ]PD '�& ط��� :51[ ��. R�
�4 GJ. ?+3>  و�4ن
ت*H-1  Gا��>�.�،  (C-10) ا�

(C-4) ��D �* 
.�<�� *��8'� و *G ا��C4 P4 1(�(ھ� )�' δC 212.0 ن�.��� �JOا�* (C-3)  ، دة
ز�

�4
�V�/�  ��. R<3+? '�& ھ/ا  GJ.���* �'��8* 19-(CH3) ت  و
>�.�و  ، (C-1)  ،(C-3)ا�

)�' .�ن ا����1 ����  δC 143.7،  )�Mن إ�&ا�.�1��
  (C-2). ا�O iS�* ھ�]PDر ��� :52[ 

  

��
ت -52-�J�
�4 ^�.  HMBC  ���� ا�����P7 

 ��Fا� N�> &�' و�4ن�4
�1F��H-4  R ا�� GJ.>�.� ت�_�( اUر4�
ط
 G*�� (C-10)  ،(C-5) ا�

�� [ COSY ا�;
.�J '�& ط���48[ 
�� �J. ?+3>� * R�
�4 Gن�.�
 (C-3) ا�*  
�� i�;����Z�. 

 ��M
�Iا� �J�Cا�A ] ���52[  

H3C

H H
H

H

H

19
2

1
10

4
5

COSY

H3C

H H

H

H

H

19

2
1

10
4

5

O

3

HMBC
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 ��
ت 52�J�
�4 ^�.  HMBC  ���� ا�����P7 

�� [ HMBC  دا@�
 '�& ط���51[ R�
�4 GJ. ?+3> ��.  و�4نو �.�ن ر.
'H-10  1ا��

 '�(�;1��8 أ���  δC 78 JOا�*
.�ن ��� (C-9) ، ?+3> 
3 '� �4
�R *� <�عrب��JC-H  G*

.�ن��� (CH) ا�� )�' δC 40.9 JOا�*
.�ن ��� (C-8)    

 ��Fا� N�> &�'] ���51[ �1F� و�4< +(أ
م ا������1 *� <�ع  �1 �4
��H2-5 �J.G* R ��ا���> 

(C=CH)  ��� )�'(C) δC 134.2  و(C-H) δC 124.3 ا أ)�M&إ� ��>�.� ،'�& ا���ا�C-7 1 و C-6 ا�

)�' ���* �'��8* G* R�
�4 ��J. و�4ن
 ��N�> 1F ا���� δC 28.9 ن�.��� ROا�* C-20] ���53[  

  

 ��
ت 54�J�
�4 ^�.  HMBC  ���� ا�����P7 


 *� C4(�( ا��و�4< ]49��� [ HSQCا'��
دا '�& ط�� ���4�� (H-8) δH 1.92   و(H-7) δH 4.84  


ان  �3ھ���� 
��W�. G* اوجB4 ��J. ط�� &�'COSY ] ���48[ 

 *�   و ھ� *���*���Z4 

��'
�4
�G* R ا��و�4ن  H-8ا��و�4ن  ��1Fو '�& <�N ا���F  أ:ى*� !��  ، Bا��J�C ا�;� GJ.

1@
�2 ��� &�' ) .�
.�� B4اوج D(رت .ـ ا�/ي ���J = 5.1Hz(  )�' δH 0.74 و�4ن  ا�M( إ�& ا��

 H-14 ] ���54[ 

H3C

O

H

H

H

H

H

12

3
4

5

10
HMBC

H3C

O

H

H

H

12

3
4

5

10

HMBC

H

OH

H

6 7

H3C

9

8

A 
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 ��
ت 54�J�
�4 ^�.  COSY  ���� ا�����P7  

�� [ HMBC '�& ط���51[ >�J. ?+31� R�
�4  ���F.او  H-14 .�� ا��و�4ن 2J*� <�ع �

>�.���'
sp <�ع � ا+(ھ�
 *��� ر.
3

 )�' ��� δC 25.4 ن�.�و ا��
<(C-15)  1 *�اRO إ�& ا�

1�8 ��� '�(أو�.�ن ;� δC 64.9 JOا�*
.�ن� �� (C-13)، 
�4
�R *� <�ع <3+? �� GJ. 3JCH 

.�ن 
*�اδC 76.1 JO و�;1�8 '�(أ CH و �.�ن.�� <�N ا��و�4ن ��� (C-12) ،G* ��8'�1  و*

��4ان *��� )�' δC 16.4 و δC 24.2  ا)�M)  �� *� إ�&اC-17)و  (C-16(  ،��44'�& ا���� 

و�4<
ت ھ.
�� إ�
ر��4 أ+
د����  ]48��� [ HSQC ا����8'��� '�& ط�� ��4� &�')�' δH 

1.20 (H3-16) و δH 1.23 (H3-17) ن�ا��

ن '�& ط��4 �F� HMBC ] ���51[  G* R�
�4 GJ.


تا�>�.� (C-13) ،(C-14)  و(C-15) ��D �* 

ت ا��3+�� '�&]55��� [ا��C4 P4 1(�(ھJ�
 ، ا���


�O إ�& HMBCط�� Sزا+� إQا ���D �� ����Wا� ��@
����و�4نا��  δH 0.74 (H-14)  &�' 4(ل

���Z4  ��. ��232 �J�+ت
>�.� (C-15)و  (C-13) ،(C-14) ا�

  

��
ت  55�J�
�4 ^�.  HMBC  ���� ا�����P7 

 �� [ HSQC ط�� +;� H-12 ا��و�4ن����49[  )�'δH 5.45  1@
�2 ��� &�'(J = 10.4Hz)    

�2
@1 ا�/ي ]48��� [ COSY '�& ط�� C4 H-11(�( ا��و�4ن P4و *� :7�3  ��� &�' ���-

1'
��1F ھ/ا   ، B4(J =10.4-6.2Hz)  )�' δH 1.70اوج  .�
.�� ر.�:Lا  ��Fا� N�> &�' GJ. 

O

H3C OH

CH3

H

H

H

7

8

65

4
910

12

3

19

14
COSY

20

OO

H

CH3

CH3

H

14

1312 15

17

16

H

A 

B 
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 G* اوجB41@
�2 ��� &�' ).�
.�� B4اوج  *��4 ���* �'��8J = 6.2Hz(   )�'δH 1.09 &إ� �JOا�* 

  H3-18  ا�����

!�ع �
�4
�R .�� *��8'� ا����� ]51��� [ HMBC ط�� إ�&. ��J. ?+3> H3-18 ت و
>�.� ا�

(C-11) ،(C-12)  و(C-9) *��� ���Z4 �* 
�� [J�C� Dا���56[  

  

��
ت  56�J�
�4 ���I*HMBC   و COSY �J�C��D  ���� ا�����P7  

 ط�� ���RMN-
1
H ] ����4 '�&أ*��8'� و!�د  ]47� ���M �� أ+
د��*��8'� *���  �


رة '�( �QاδH 2.14  1 '�& ط��F�4HMBC ] ���51[  G* R�
�4 ��J.�'��8* ��>�.ا��1  �

)�' ��4 δC 170.6 Oن*�ا�.��� �J (C-1′) ��! �*، ��! �* .N�> &�' ?+3>  ��J ا���F ىا:

 R�
.�<��وو  H-12 ا��و�4ن .���4�
 �_�( أن *��8'� ا(C-1′) L ظ��� ا�* &�' ����C* ���M

.�ن�   C-12 ا�

 ط����� RMN-
1
H] ���� 4 (isobutyryl)*��8'� ا�Bو.�����و!�د   ]47�� &�' ��

 ����@
).�
.�� B4اوج ���8'�1 *��� �إ�
ر�2 ��4J = 7.0Hz(  4 ،
��* ��
ن�> )�' δH 1.17  و δH 

4
 إ�& �� *� 1.19)�Mأ H3-3″ و H3-4″ 1ن '�& ط�� ،'�& ا���ا�
�F�4 COSY ��J.  G* اوجB4

�� *��(د � &�' ) .�
.�� B4اوج .و�4ن ���J = 7.0Hz(  )�' δH 2.57   ROو�4ن إ�&*�ا H-2″ ا��


ن و�F�4 
.�ن ا���اRO إ�& ]51��� [ HMBC '�& ط�� ����4
�G* R ا� GJ. CH-2″) δC 34.3  و

)�' ��4 ��>�..�ن G*  δC 181.0 وظ��� ��*��8'� و 44�(C-1″) ، lأ�M(ت إ�& ا�

Lن ا�.��
. ��ا  B�C-13و.���>Qا+�7ز ��@
����
 δH 64.9 '�( ا�J.
M 7  ا��1 +(دت���4 
و ��


ت *� <�ع���� G!ا    ���I* phorbol ا��

COSY

HMBC

OH

H

H3C

O

CH3

CH3

H
HO

H

CD
9

11
12

13

14 15

17

168

18
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 ���D�+زاQن ا�.��� ��@
������ أن  13*;��(ل 1O ا���GD 4(ل '�& ا<(C-13) δC 64.9  7 ا��� U

  Uن إ��� �'��8�.���� [ ا�Bو.����57[  

  

��
ت  57�J�
�4 ���I*HMBC   و COSY �J�C��C و D  ���� ا�����P7  

 1���
@�� *� :3ل ا��;i ا�����Euphorbiaceae أن ���ذ 4 

ت ا���Bو�� *����ھ���  ات�� ا��

Phorbol ذات ��TاO ���. V��4 و�4ن. H-8 �4!�� يذ
 �TاO
 OH, H-10-9 و �� *�  β *� <�ع 

13-OR �4!�� ذو
 �TاO
]α]2-5 *� <�ع 
    

� ROESY'�& ط�� ���� P7 ] ل
� [58 GJ. ?+3> اوجB4  ت
 -H-10/H-18 H-7/H .�� ا��و�4<

14V��4 11 *� <�ع ا��TاO 7�!�4 α 3+? و> ��Fا� N�> &�'  GJ. اوجB4  ت
-H-8/H.�� ا��و�4<

11،  H-8/H3-17 و V��4 1�4!�� ا��
 �TاO
�� [  β *� <�ع �59[  

 ���D اوجBا�� ��.
2(J = 10.4Hz)  ��>�4و-H .�� ا��و(J = 6.3Hz) ��>�4و   H-12 و H-11 .�� ا��

.�ن *��8'� اL أنH-4 )�_4  و 10�
ت ا������C '�& ا��MC-12  و�4ن
�4!�� يذ H-4 و ا�� 

�TاO
   β *� <�ع 
[6]

 

17

H3C

CH3

CH3

CH3
HH

O

O

H3C

HO

H
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O
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20

19

COSY
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O
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  ��
ت  59�J�
�4 ���I* ROESY  ���� ا�����P7  


ت دو<1O n ا�8(ول �F7�� ھ/ه ا���  ����� ��@
اح ا����� ا����D
. 
�� i�;4P7 

 

4,20-dideoxy-4β -phorbol-12β -aceto-13α-isobutyrate 

 

 

  

O
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H H
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O
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H
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��ر
ب :   -7-�دول ر�م �������
P7 (500 MHz, δ ;ppm,  J ; Hz, 125 MHz, δ),   1O ا�زا��ت ا

  CDCl3 ا�ـ

      

GSا��� δH m (J Hz) δC GSا��� δH m (J Hz) δC 

1 7.02 s 155.6 Acetate   

2 - 143.2 1′ - 170.6 

3 - 212.0 2′ 2 .14 s 21.1 

4 2.72 dt (6.3,4.2) 49.3 Isobutyrate   

5 2.38 dd (4.7, 15.4) 30.0 1″ - 179 

3.43 br d (15.4)  2″ 2.57 dq (7.0) 34.3 

6 - 134.2 3″ 1.17 d (7.0) 18.5 

7 4.84 l 124.3 4″ 1.19 d (7.0) 18.7 

8 1.92 m 40.9  

9 5.20 s 78.0 

10 3.45 m 47.1 

11 1.70 dq (10. ,46.2) 43.2 

12 5.45 d (10.4) 76.1 

13 - 64.9 

14 0.74 d (5.1) 37.6 

15 - 25.4 

16 1.21 s 24.2 

17 1.23 s 16.4 

18 1.09 d (6.2) 11.9 

19 1.81 s 10.5 

20 1.77 s 28.9 
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13ا�ـ  ط�� : -46-�
ل ر�م
C RMN- ������ JMod  ب
��رP7 ا�ـ ��  CDCl3 

C-5 

C-16 C-17 C-20 C-1 C-11 

C-6 

C-3″ 

C-14 

C-13 

C-10 
C-4″ 

C-15 C-3 

C-18 
C-8 

C-19 

C-7 C-4 

C-2 
C-1′ 

C-2′′ 

C-1′′ 

H-12 
H-7 H-5b 

H-5a H-4 

H3-17 

H-10 

H-1 

H-8 H-11 

H3-16 

H-18 

H3-2' 

H3-20 
H3-19 

H-2″ 

H3-3″ H3-4″ 

H-14 

C-12 

-RMNا�ـ   ط�� : -47-�
ل ر�م
1
H  ب
��رP7 ا�ـ ��  CDCl3     

 

C-9 

C-2′ 
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C-8/H-8 

C-2″/H-2″ 
C-5/H-5b 

C-5/H-5a 

C-18/H-18 

C-4/H-4 

C-2′/H-2′ 

C-20/H3-20 

C-19/H3-19 

C-11/H-11 

C-14/H-14 

C-10/H-10 

H-5b H-5a H-4 

H-5a H-10 

H-8 H-11 

H3-17 
H-18 

H3-2' 
H3-19 

H-2″ 

H3-4″ 

H-14 

H3-20 H3-16 
H3-3″ 

C-16/H3-16 

C-17/H3-17 

C-3″/H-3″ C-4″/H-4″ 

H-19/H-1 

H-10/H-1 

H-12 H-7 H-5b 
H-10 

H-1 

H3-2' 

H-2″ 

H3-3″ 

H3-4″ 

H-11/H-12 

H-8/H-7 

H-20/H-7 

H-5a/H-7 

H-4/H-5b 

H-5a H-4 

H-5a/H-4 
H-5b/H-5b 

H-3″, 4″/H-2″ 

H-14/H-8 H3-18/H-11 

H-20/H-8 

��ر
ب  COSYا�ـ   ط�� : -48-�
ل ر�مP7 ا�ـ ��  CDCl3     

 

H3-18 

H-14 
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C-1/H-1 

C-12/H-12 

C-7/H-7 

C-3″/H-2″ 

C-5/H-4 

C-4/H-5a 

C-19/H3-19 

C-12/H-11 

C-13/H-14 

C-10/H-1 

C-5/H3-20 

C-4/H-1 

C-18/H-12 

C-15/H-12 

C-11/H-12 

C-13/H-12 

H-5b H-5a H-4 

H-10 
H-8 H-11 

H-18 H3-2' 

H-2″ 
H-14 

H3-20 

H3-16 

H3-3″ 

C-10/H-4 

C-4″/H-2″ 

C-10/H-5a 

C-20/H-5a 
C-20/H-8 

H3-19 

C-12/H3-18 

C-9/H3-18 

C-18/H-11 

C-13/H3-17 

C-13/H3-16 

C-11/H3-18 

C-15/H-14 

C-12/H-14 

C-4″/H-3″ 

C-15/H-16 

C-2″/H-3″ 
C-14/H3-17 

��ر
ب  ا���(�(ات ا�3ز*�  HSQCا�ـ   ط�� : -49-�
ل ر�مP7 ا�ـ ��  CDCl3     

 

H-12 H-7 H-1 
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C-1′/H-12 C-1′/H-2′ 

C-7/H-14 

C-7/H3-20 

C-7/H-5a 

C-6/H-5a 
C-6/H3-20 

C-2/H3-19 

C-1/H3-19 

C-3/H-4 

�ز��  HMBCا�ـ   ط�� : -51-�
ل ر�م��ر
ب �� ا��د�دات اP7 ا�ـ ��  CDCl3     

 

��ر
ب  ROESYا�ـ   ط�� : -58-�
ل ر�مP7 �� ا�ـ  CDCl3     

 

H-12 H-10 H-14 H-8 

H-10/H-18 

H-10/H-4 

H-14/H-7 

H-1 

H-4 

H-11 

H-8/H-11 

H-8/H-17 

H-7 
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�\3Iا�   

� 
�� nC�M ������ ��@
�� ( �ر
��ت 7 #زل إ" E. clementei ا�(را�M ا����������-5 ،) -59 

 3و   أ��د��ن�ر����ن (��ءت #�" �
ل   (latex) �*�/�ص ا-&�رة#زت �ن ��+� �ر
��ت 

��1�)�ر����ت 1

  

  

�  ����
�ورو3ور�2 *�) -60- ��� ( B' P4ل *
ل  �5س ا�*�/�ص ا� "�# �����ر��ن (ا
  )�ر��ن 1�21 إ�3�6 إ" ،�د�د 2���1

 

 

 

 

 

 

 

HORO

H3C

OH

HO

OH

OH

O

H
3
C

H

CH3

CH3

CH3

H

H

H3C
H

H
O

H

O

O

H3C

O CH3

CH3

OH

 �� ���E. clementei���  ا��;�o�I ا����رو�Oر*1 *�ا������ ا���Bو���  :  -60-�

 ��
ت :  -59-��� ���E. clementei���   (latex) �*�/�ص ا-&�رة�ن ا���Bو��  ا��

4,20-dideoxy-4β-phorbol-12β-aceto-13α-isobutyrate  

Obtusifoliol  

1-methyl-cyclobutene 

α-Terpineol  

9,19-cyclolanostane, 3β, 24,25-triol  

R=H  Cycloartenol  

R=AcOEt  9,19-Cyclolanost-24-en-3-ol, acetate  
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 :�P1 ا����ي ��
	�� �ا���� -1

 ط�����
 RMN-
1
H ]��13و  ]1:  �� ر

C JMod ] �� ��
ل ا�%�$�  P1إ 
رات ����"  ]2 :ر'( )*

-RMN إ 
را�6
 4�5 ط�8ا��7�� 6/ل 4�5 و,�د -�$� أ-
د�� ا�01�/ال، -�� ,
ءت 
1
H ]��:  �� ر

1[ )�� 
�� :  

9( �
;إ 
رة 4�5  �� 9 �;
�)  �(
)�ا*$�  �5δ = 7.33 ppm/  (J = 7.3-1.5 Hz)ب�
ب�( 6<اوج و  1Hب��

  H-4. إ�4

�  �(
، )�ا*$� إ��5 δ = 7.35 ppm 4/ (J = 7.6 Hz)و ب�
ب�� 6<اوج  2Hإ 
رة 4�5  �� 9@9( ب��

��A�6و .H-5 و H-3 ا��

�9
;( ب��
)�  ةإ 
ر � );
�9 ��  4�52H ب�( 6<اوج
، )�ا*$� (J = 7.1-1.4 Hz)  /�5 δ = 7. 45  ppmو ب�

 .H-6 و H-2 إ�4

 

  

 

-RMNط�8  ���
1
H  B�C� ر و,�د
�91
;�� ب��
)�  ةإ H /�5 δ = 4.37 ppm     رت بـ/�ب�
ب�� 6<اوج 

(J = 7.8 Hz) �( ل
�/ل 4�5 و,�د و-/ة  δ = 4.0 ppmا�δ = 3.20 ppm  4 و E0 إ 
رات *( ا��'

 ا�'����ز�Gف ب
�K بJ ا��5
دا 4�5 ھ���Gز ا�Cي 5Lت ا�
A�6و9
ب�� 6<اوج ا�� .   

 ط�8  ��6<
13

C JMod ب,�د ب� �K
M رة
��6  �'���5إ  ����(δ = 71.7 ppm  /�5J�-إزا ���� 

)��G�ب�ن ھ/رو� JA6/ل 4�5 ا ��;

 ط�8  ،ا��������( 
��HSQC  �(%6/ب /� 
4�5  �� و���6

 �(

رة��� وا-/ة (J = 11.8 Hz)وب�
��� 6<اوج  1Hإ 
ر��6 �9
;���� ب�� Oو�4  ، اP�5/ اδ = 4.67 ppm 


ر6 
��6ھ 7�6(  ، H-7b)�ا*$� إ�δ = 4.93  ppm 4  �5/  و ا��
H-7a ��A ـ)�ا*$� � O4�5 ط�8  ��ا

HMBC ب�ن�6
�Q( R �� )� ا�� Q$ب C-1  يC�5/ا� ��� δ =139 ppm و C-2 ، C-6 /�5 ان ا��Cان ���

δ = 128.7 ppm ،/�S� ة 
�( �7�6T�A  ، 14�5ب
�%�$� ا��7�� *( ا����Q  أن )'���5 ا������ )

1

4

5

6

H

H

H

H

H

2

3
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 U-@� 8�7ب�نا� ا�'����ز و ا���G� ي�(�A1و�6ن اا�'����ز  �S�/ أن  C-7 ب$�� �6
�R ب�� ا��

Q�6�V *( ا���(7 ،��- ���
اح ا����� ا�����
;�� ا����
  Z�G6 ھCه ا���
;X ب

 

Phenylmethyl-1-O-β-D-glucopyranoside  

��-RMNا��
ط�	ت ا�ط����   -1-,/ول ر
1
H  13و

C (500 MHz, δ ; ppm,  J ; Hz , 125 MHz, δ), 

    CD3OD �� ا�ـ P1 ���ر�ب 

"�  P1 )* (CD3OD)  ا��

Q[ا��� δC δH m (J Hz) Q[ا��� δC δH m (J Hz) 

1 139.0 - Glucose   

2, 6 129.3 7.45 dd (7.1-1.4) 1′ 103.3 4.35 d (7.8) 

3, 5 129.2 7.35 t (7.6) 2′ 75.1 3.27 t (8.9) 

4 128.7 7.30 dd (7.3-1.5) 3′ 78.0 3.36 t (8.6) 

7a 71.7 4.69 d (11.8) 4′ 71.7 3.25 t (8.2) 

7b 4.95 d (11.8) 5′ 78.1 3.30 m 

 6′ 62.8 3.71 dd (11.8-5.6) 

3.92 dd (11.8-2.1) 
 

 

��-RMNط�8 ا�ـ  :  -1- �� ر
1
H  "����P1  ا�ـ �� CD3OD     

 

O

O

OH

OH

HO

HO

H-2,6 
H-1′ 

H-7b H-7a H-3,5 

H-6b′ H-6a′ 

H-4 

H-1′ 
H-3′ H-5′ 

H-4′ 

H-2′ 
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��13ط�8 ا�ـ:  -2- �� ر
C RMN- ���$ب� JMod  "����P1  ا�ـ �� CD3OD     

  ��ط�8 ا�ـ :  -3- �� ر  COSY "����P4 �� ا�ـ    CD3OD 

 

C-2,6 
C-1 

C-3,5 

C-4 

C-1′ 

C-6′ 

C-4′ 

C-2′ 

C-3′ C-5′ 

C-7 

H-1′ 

H-3′ H-5′ 
H-4′ 

H-1′/ H-2′ 
H-6b′/ H-5′ 

H-6b′/ H-6a′ 

H-2′ 
H-6b′ H-6a′ 

H-7b H-7a 
H-2,6 

H-3,5 

H-4 

H-7a/H-7b 

H-4/H-3, H-5 

H-2, H-6/H-3, H-5 

H-2′/ H-3′ 

H-3′/ H-4′ 
H-4′/ H-5′ 

���" COSY ط�8 ا�ـ :  -3- �� ر���P1  ا�ـ �� CD3OD 
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H-2,6 

H-1′ 

C-1/H-5 

H-7b H-7a 

H-3,5 

H-4 
H-6b′ H-6a′ 

H-2′ 
H-3′ H-5′ 

H-4′ 

C-2,6/H-7b 

C-1/H-7b 

C-1′/H-7b C-1′/H-7a 

C-7/H-1′ 

C-3/H-1′ C-5/H-6a′ 

C-6,2/H-5,3 

C-4′/H-3′ 

C-5′/H-4′ 

C-6/H-5′ 

C-3,5/H-2,6 

C-1′/H-2′ 

C-3′/H-4′ 

H-2,6 H-7b H-7a 
H-3,5 

H-6b′ H-6a′ 

H-2′ H-3′ H-5′ 
H-4′ 

C-7/H-7b C-7/H-7a 

C-6′/ H-6a′ 
C-6′/H-6b′ 

H-2,6 H-3,5 
H-4 

C-3,5/H-3,5 

C-2,6/H-2,6 
C-4/H-4 

C-2′/ H-2′ 

C-4′/ H-4′ 

C-5′/ H-5′ C-3′/ H-3′ 

C-1′/ H-1′ 

H-4 

C-7/H-2,6 

C-2,6/H-7a 

C-1/H-7a 

C-6,2/H-4 


	ر�بHSQC ا�ـ  ط�8 : -4-��ل ر�م� P1 ا�ـ ��  CD3OD 


	ر�بHMBC ا�ـ  ط�8 : -5-��ل ر�م� P1  ا�ـ��  CD3OD 
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 :�P2 ا����ي ��
	�� �ا���� - 2

 ط�8��� RMN-
13

C JMod ]��إ 
رات )��
 )��<ة ����� ��)
ر��  9إ 
رة، 16  و,�د ]7:  �� ر


ءت 4�5  ��,  

�  ��A���1 ��Aب�� �5��'(��6  /�5δ= 162.1ppm  


ت �Aب�� Q9@��9 أرب)  (CH  ��'�6 ذو sp

ت  6ن  C-3،C-4 ،C-5 ،C-8ھ(  2Aب�
ل �'( )*

 �( ��  δ= 145 ppm  إ�δ= 103 ppm 4 ا�%�$� ا��7


تAب�� Q��5 أرب
9@�9 )��
 C)  (رب   ����G�ن ھ�/رو6 /�5δ= 146.9 ppm ،δ= 149.3 ppm   وδ= 150.3 

ppm إ�4 �� )�  أ�0/تC-7، C-9 و C-6 /�5 ب�ن C-10 �ـ )�ا*4�5Ppm δ= 113.2  R ا���ا�( و �



رات ا����$�� , Oا 
  ءت 4�5  �� أ)

��6G����( �5��'�)  (OCH3  /�5(إ 
رة � �δ= 55.7 ppm 


ت  �Aب� �G�δ= 100.6 ppm/ل ���5
 )� اOزا-� ا�����
;�� �5/  ،)��<ة ��-/ة ھ��Gز��0 �

�*
[O
ي ��Cه ا��-/ة، ب�(�A1ب�ن ا
ت *( ا��'
ل  إ�4 ���Aب�� �G�Mδ = 61.5 ppm و    

   δ = 77 ppm  

-RMNط�8  ���
1
H ]��  و,�د ]7:  �� ر


م�A AB  �  δ = 7.92 ppmو  �5δ = 6.33 ppm/  (J = 9.5 Hz) ب�
ب�� 6<اوج �9
;���� إ 
ر4�5��6  �� ��


م�A ا����9( د��1 و,�د  CH=CH  ونب�Cis ��Aب�_���� )$� �5��'( Q(  �$*اإ�4  أ�0/ت )�

 ��A�6و  ."4�5 ا��H-4�6  و  H-3ا��

 �(
75��  )��<Para�$�%� ��6 ��� وا-/ة *( )'
ل ا�%�$� ا��7�� )� �Aع  1Hإ 
ر6
ن أ-
د��
ن ب��

 H-5ا��و��A�6  إ�4*$� ا، )�5δ = 7.20 ppm/ و ا��
�5δ = 7.23 ppm  ��A/ اPو�4 6ن  ،رب
��5 ا�01�/ال

�[4�5 ا��H-8 "�6 و � .]11:  �� ر

 �(
65.09ن 1H  /�5إ 
رة �9
;�� ب�� ppm = δ رت بـ/�
�K (J = 7.4 Hz)، ب�
ب�� 6<اوج M  و�6ن��
ب

ي ��-/ة ا����Gز، �(�APل )� ا
��6 *( ا��' J6
A�6و5ف  ،ppm = δ 4.50إ�ppm 3,0 = δ  4ب$�� ب

 ا�'����ز ا��5
دا 4�5 أط�
ف�0 JA4�5 ا،HSQC  ،HMBC ]10- 9: ��ل ر�م[. 

 
�9
;( ا�01�/ال  ب��� ا���" ھ( ����� ��)
ر�� نأ)� M@ل ھCه ا����7
ت ����� ��. 
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���$6 )7�� HMBC ب�� R�
�6 Q$ب   


 �S�/ ار6�
طC-6/�5 146.9 ppm = δ   )* J و ا��ب�ن  ppm = δ 3.93ا������G( ا�Cي �ن �5/  �(

 Q� .6ا���

 ا���a��ز ��G� ي�(�A1و�6ن ا
   C-7 /�5 150.3ppm = δ و ا��ب�ن H-1 4.50 ppm = δ 'ا��(

 Q� .S�7�/ ار6�
طJ *( ا���

 "���� ��;

 إ�4 ا����� ا���Aت 6$�د
  .P2�� ھCه ا����7

  

  

  

 

6-Methoxycoumarine-7-O-β-D-glucopyranoside 

-RMNا��
ط�	ت ا�ط���� :   -2-�دول ر�م 
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz, 125 MHz, δ), 

    CD3OD �� ا�ـ P2 ���ر�ب 

  "�  P2 )* (CD3OD)ا��

Q[ا��� δC δH m (J Hz) Q[ا��� δC δH m (J Hz) 

1 - - Glucose  

2 162.1 - 1′ 100.6 5.09 d (7.4) 

3 113.1 6.33 d (9.5) 2′ 73.3 3.55 t (8.0) 

4 144.2 7.92 d (9.5) 3′ 77.0 3.54 t (8.5) 

5 109.4 7.23 s  4′ 69.8 3.43 t (7.4) 

6 146.9 - 5′ 76.4 3.53 m 

7 150.3 - 6′ 70 3.72 dd (12.0-5.9) 

8 103.8 7.20 s 3.94 dd (12-2.3) 

9 149.3 -  

10 113.2 -  

OCH3 55.7 3.93 s 

O

H

H

O

H

H

1

2

3
45

6

7

8
9

10

�� -11 -  "� P2ا����� اPو��� ���

 

O

H3CO

OO

OH

OHHO

HO

O

2

3

45
6

7
8

9

10

1'2'
3'

4' 5'

6'
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-RMNا�ـ   ط�8 : -7-��ل ر�م
1
H  ر�ب	
�P2 ا�ـ ��  CD3OD 

 

 

H-1′ 

H-5  

H-4 
H-6b′ H-6a′ 

H-3′ H-2′ 

H-4′ H-5′ 

H-8  

H-3  

× 
OCH3 

C-2  

C-4 

C-6 C-7 C-9 

C-3 C-5 C-8 C-1′ 

C-3′ C-5′ C-2′ C-4′ 

C-6′ 

OCH3 

C-10 
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13ا�ـ  ط�8 : -8-��ل ر�م
C RMN- ����� JMod  ر�ب	
�P2  ا�ـ��  CD3OD     

 


	ر�بHSQC ا�ـ  ط�8 : -9-��ل ر�م� P2 ا�ـ ��  CD3OD 

  

 

H-5  
H-4 

H-8  
H-3  H-1′ 

H-6b′ H-6a′ H-2′ H-4′ H-5′ 
H-3′ 

C-1′/H-1′ 

C-5/H-5 

C-3/H-3 

C-8/H-8 

C-4/H-4 

C-4′/H-4′ 

C-5′/H-5′ 
C-3′/H-3′ 

C-2′/H-2′ 

OCH3 

H-5  
H-4 

H-8  H-3  H-1′ 

C-10/H-8 

C-6/OCH3 
C-4/H-5 

C-5/H-4 

C-9/H-5 

C-7/ H-1′ C-7/H-5 

C-6/H-8 

 
C-10/H-3 

C-2/H-3 C-2/H-4 

C-7/H-8 

OCH3 

C-9/H-8 

C-6/H-8 


	ر�بHMBC ا�ـ  ط�8 : -10-��ل ر�م� P2 ا�ـ ��  CD3OD 
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 :�P3 ا����ي ��
	�� �ا���� -3

-RMN ط�ف �ظ�ر
13

C JMod ]ـ  19و�ود  ]11: ��ل ر�م�وا��� 	رة �
 ،  19إ�� � �E0رون 	�!	� �	

 ا�$�#� δC= 99.9ppmا�����
;�� �5/  اOزا-
ت�
 )� ���G/ل �5 ،)��<ة  ��-/ة ھ��Gز إ 
رات

���رون
و  ا&�و	�ري ( ��;
�ن  أربQ إزا-
ت ����δC = 70.3 ppm و δC = 77 ppm  �$*أر'�  إ�4)


تAب�� (CH) و (CH2) /�5 δC = 61.5 ppm ، 4إ� �*
[O
 ،(CH2)+*ث 	+
�ن  ،(CH3)+*ث 	+�*ت  ب


ت رب
��5 أرب��، (CH)+*ث 	�+�ن Aب�� (C) .  

-RMNط�ف  �ظ�ر
1
H ]ر��6و,�د ]10: ��ل ر�م
ب�
ب��  δ = 6.32 ppm �5/ اPو�4 4�5  �� �9
;( إ 

�9
;(4�5  �� و ا��
��A  (J = 15.4 Hz) ج6<او );
�9 /�5  ppm  δ = 6.05ب�� 6<اوج
   و ب�

 (J = 15.4-6.6 Hz) م
�A ا����9( د��1 و,�د  CH=CHوق H-7ا��و��A�6  إ�4)*$�  Trans ب�_���� )�

  4�5 ا��H-8"�6 و 


��5 بو�6ن 6<اوج ب�� �,�دب ]12: ��ل ر�م[ ��6COSY< ط�8 cاب�7 ا��ا�Cي  �و�6نو ا� H-8 ا�

�5/�ن  δH = 4.61 ppm  ��  4�5 و�6ن ا�0/ إ�4  )��/د  ،H-9ا���MPا اCب/وره ��7( 6<او,ھ
 

�9
;( ا�0/ إ�  4�5  4�� T�A 4�5δH = 1.35ppm ا�8�7 )Q ا����� ا�Cي �ن �5/ CH3-10 ]ل ر�م�� :

12[ 

 ���$6 E75أHMBC]��5  ]14: ��ل ر�م
cاب�7 ا��و ا��ب�ن ا�ب
H-7  )5ب$�� �6
�R ب�� بو�6ن ا�

ب�ن �%�� ذرة أ�G'�� ا�0/ أ���� إزا-�J ا�����
;�� 6/ل δ = 81.2ppm،  4�5 ا�Cي �ن �5/� JA4إ� 

  C-6 ا��ب�ن

 


ت  17 ��$�
�6 8��L(HMBC   و COSY  "�  ���P3�� ا��


. أ�-� 	ن $*ل ��� �-RMN ط�ف�	
1
H د������� )� ا����� )'�5 و,�د
 ،4�5  �� إ 
ر��6 أ-

  	وا��� �
	+�ل δ = 1.59 ppm و ا��
21CH3- /�5 ��A وا��� �
	+�ل	 δ = 1.17 ppm  اPو�4 �5/

 13 CH3-  ولP7( ا����� ا�� ��-CH3-12    ���$ب�HMBC Q( R�
�6 Q$ب  

H

H
HO

H

CH37

8
9

10

6
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�  �9@9
Aب�ب�ن δ = 48 ppm اPول �ن �5/ �رب
�5 ت���� R*)�ا C-1  (A
 = �5δ/ و ا��
�� و ا��

81.2 ppm   و δ = 86.1 ppm @�%ا*$ 6(ذر ن��( ��'G�ب�ن��� ��أ� C-6 و C-5  )4�5 ا���ا� 

ن اPول �5/ )����
ن �� δ =51. 9 ppm ب�ن��� R*ا�( C-2 �5/    ��و ا����� )��G�ھ�/رو )A
   ا��

    δ = 77.0 ppm ب�ن��� R*ا�( C-11   

)A
�6
�T�A 4�5CH3-13   R ا�8�7 ��7( ا����� ا�� Q$ب  Q(ت
Aب�  ا��
���  �� )� ا��

ن �5/ )���� �� δ =52.6 ppm ب�ن��� R*ا�( C-4  


����(  ���$6HSQC J� �(
ب�ن ا�%��
 )� ربV �� بو�6ن ب

− -RMNط�8  ���
1
H رت بـ/�)��<ة  �5δC = 4.32 ppm/  (J = 7.7Hz)إ 
رة �9
;�� ب�
ب�� 6<اوج 

ي ��-/ة ا����Gز، -�� S6�/ أط�
ف �� )� ���و�6ن�(�A1ا(HMBC, HSQC, COSY, RMN-
1
H)   4�5


رة �5 0� )� �Aع�5 JAا β-D-Glucopyranose  ي�(�A1ا JA�6وب$��  HMBCط�8  4�5-�� ��7( ب

�6
�Q( R ا��ب�ن ا�Cي �ن �5/  ppm δ = 73.1  ب�ن��� R*ا�(C-9  ��%( �Gا ا�C4�5 ان ھ  /�S� ل

  .C-9 4�5 ا��ب�ن


ت  −A�6و��� ��;
� اOزا-� ا�������H-2a ،H-2b ،H-4a ،H-4b /�5 ، 2.75 ، 2.94، 2.34ا��( ��6

2.46 ppm )4�5 ا���ا� ، Bدة 4�5 ذ�

ت ب$Q ا���
�R ز�A�6و)Q ا��ب�ن ا�Cي  4�5HMBC ط�C�� 8ه ا��

ن �5/ �δ = 209.8 ppm ة ب�'���5 ا� 
�( �7�6( 
�A4�5 أ /�S6��Aب��.   

 U-@A 8�7ا� T�A 4�5 R�
ان H-11a ،H-11b /�5ب�� ا��و��A�6 ب$�� �6��� ��C2.31ا�� ppm ،2.94 


ت ِ Q(C-5 ا��ب�ن Aب�
-�� و )Q ا��A �( C-12, C-6, C-2 C-16 ىMأ ��-
A �( إ�4 و,�د 
Aد�$

$�- ���5
 -�� �_�� ا��ب���A ا�بG, 
 (رأC-5 0و C-1 ��� ذا6G'ا�.   

  


ت   18 ��$�
�6 8��L(HMBC    "� ���P3�� ا��

 
��Aر

ت و 9
ب�� ا��<اوج)� M@ل )$Aب�
ت و ا��A�6و
ت  �fزا-
ت ا�����
;�� ��� )� ا��A�6و��

 "�ا*�� )�و*�  P3ا��g����ث ب�
 بiب%
[7]  "���� ��;
  ھ( 6P3��� أن ا����� ا���

O

CH3

CH3

O
HO

HO
OH

O

OH

O

H

CH3

OH 8

9
10

4

3

2

1
12

13

11

7

1'

6

5

H
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A 5,11-epoxymegastigmane glucopyranoside (asysgangoside) 

 

 

-RMNا��
ط�	ت ا�ط���� :   -3-�دول ر�م
1
H  13و

C (500 MHz, δ,  J en Hz ; 125 MHz, δ), 

    CD3OD �� ا�ـ P3 ���ر�ب 

  "� P3 )* (CD3OD)ا��

Q[ا��� δC δH m (J Hz) Atom δC δH m (J Hz) 

1 48 - Glucose 

2 51.9 2.34 dd (18.0-2.5) 1′ 99.9 4.32 d (7.7) 

2.75 dd (17.9-2.5) 2′ 73.7 3.23 t (9.4) 

3 209.8 3.35 m 3′ 76.9 3.28 t (9.1) 

4a 52.6 2.87 d (17.8) 4′ 70.3 3.25 t (9.8) 

4b 2.46 dd (17.8-2.5) 5′ 77.0 3.24 m 

5 86.2 - 6′ 61.5 3.65 dd (11.8-6.3) 

6 81.2 - 3.89 dd (11.8-1.9) 

7 127.8 6.32 d (15.4)  

8 135.8 6.05 dd (15.4-6.6) 

9 73.1 4.61 d (6.5) 

10 21.1 1.35 d (6.5) 

11a 77.0 3.66 dd (13.0-7.3) 

11b 3.94 dd (7.6-2.6) 

12 14.3 0.98 s 

13 18.1 1.22 s 

  

O

CH3

CH3

O
HO

HO
OH

O

OH

O

H

CH3

OH
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-RMN  ا�ـ ط�8 : -12-��ل ر�م
1
H ر�ب	
�P3 ا�ـ ��  CD3OD 

 

13ا�ـ  ط�8 : -13-��ل ر�م
C RMN-

1
H ����� JMod  ر�ب	
�P3 ا�ـ ��  CD3OD     

H-1′ 
H-7 

H-8 H-9 

H-5′ H-2a 

H-6b′ 
H-6a′ 

H-3′ 

H-10 H-12 
H-13 

H-2b H-4a 
H-4b 

C-3 

C-6′ 

C-4′ 
C-2′ C-3′ 

C-5′ 

C-1′ C-7 C-8 

C-11 

C-9 

C-4 C-2 

C-13 C-12 C-10 

C-5 C-6 

C-1 

H-2′ 
H-4′ 

H-11b 

H-11a 
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	ر�ب COSY  ا�ـ ط�8 : -14-��ل ر�م�P3 ا�ـ ��  CD3OD  

 

 


	ر�ب  HSQCا�ـ  ط�8 : -15-��ل ر�م�P3 ا�ـ ��  CD3OD 

H-7 H-8 H-9 H-1′ 

C-9/H-9 

C-7/H-7 

C-8/H-8 

H-2′ 
H-4′ 

H-5′ H-2a 

H-6b′ 
H-6a′ 

H-3′ 

C-6′/H-6b′ C-6′/H-6b′ 
C-4′/ H-4′ 

C-3′/ H-3′ 

C-2′/ H-2′ 
C-5′/ H-5′ 

C-1′/H-1′ 

C-11/H-11b 

C-11/H-11a 

H-10 

C-4/H-4b C-4/H-4b 

C-2/H-2a C-2/H-2b 

C-10/H-10 

C-12/H-12 

H-2b 

H-4a H-4b 

H-11b 

H-11a 

C-13/H-13 

H-12 
H-13 

H-1′ H-5′ 
H-2a 

H-6b′ 

H-6a′ 
H-3′ H-2b 

H-4b 
H-2′ 

H-4′ 
H-4a 

H-1′/ H-2′ 

H-6b′/ H-5′ 

H-6b′/ H-6a′ 

H-6b′/ H-5′ 

H-8 H-7 H-9 

H-10 

H-12 H-13 

H-8/ H-9 

H-9/ H-13 

H-7/ H-8 

H-6b′/ H-6a′ 

H-4b/ H-4a 
H-2b/ H-2a 

H-4a/ H-2a 

H-12b H-11a 




ت ا��������� ا���� ا��
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	ر�ب  HMBCا�ـ  ط�8 : -16-��ل ر�م�P3 ا�ـ ��  CD3OD 


	ر�ب  ا�*ز	�	/ ا����رات  HMBCا�ـ  ط�8 : -17-��ل ر�م �P3 ا�ـ ��  CD3O 

C-8/H-10 

C-12/H-11b 

H-7 H-8 H-9 H-2a 
H-1′ 

H-10 

H-12 H-13 

H-11a H-4a H-4b H-11b 

C-9/H-8 

C-11/H-12 

C-6/H-8 

C-9/H-7 

C-6/H-7 

H-2b 

C-1/H-11b 

C-6/H-11b 

C-2/H-11b C-2/H-11a 
C-1/H-11a 

C-5/H-11b 

C-8/H-10 

C-7/H-9 

C-1′/H-9 C-5/H-4b 

C-5/H-4b 

C-6/H-2a 
C-6/H-4b 

C-5/H-13 
C-5/H-12 

C-1/H-12 

C-8/H-9 

C-1′/H-9 

C-10/H-9 

C-3′/H-1′ 

H-9 H-1′ 
H-4a H-11b H-4b 

H-11a 
H-2b H-2a 

C-9/H-1′ 

C-1/H-11b 

C-2/H-11b 

C-12/H-11b 

C-1/H-11a 

C-5/H-11a 

C-1/H-2b C-1/H-2a 

C-6/H-4b C-6/H-4a 

C-5/H-4a 

C-5/H-2a 

C-12/H-2b 

C-1/H-11a 

C-6/H-11a 

C-8/H-7 

C-9/H-10 

C-6/H-13 

C-5/H-12 

C-5/H-6a′ 

H-2′ 
H-4′ 

H-3′ 
H-5′ 

C-4′/ H-3′ 
C-2′/ H-3′ 

C-3′/ H-2′ 
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  :�P4 ا����ي ��
	�� �ا���� - 4
 6V���G ���'ا�� �aا���  "����P4  ���[ HR-ESI-MSا��5
دا 4�5 ط�8 ا����� 5
��� ا�/� ،]19:  �� ر

��6 إ 
رة �5/ -��m/z =341.1241    �$*])�اM-H[
-
   ��j�>'ا� ����إ�4 ا� 
Aو ا��( 6$�دM= 342  و

 "�P4 : C16 H22 O8ا��( �6ا*R ا����a ا��'��� ���

  


	ر�ب  HR-ESI-MS ط�8 ا����� 5
��� ا�/�� : -19-��ل ر�م�P4  

-RMN ط�ف �ظ�ر
13

C JMod ]ـ  16 و�ود ]21: ��ل ر�م�وا��� 	رة ��رون �ؤ�د ا�#��1 ا�	�	
�  16إ�


	ر�ب �P4  
� �	� �	!�	  

  E0رات
��6 )�   )��<ة إ  ��
ل ا�%�$� ا��7'( )*δ=115 ppm   4إ�δ=160 ppm،  E0رات
 إ 

���رون ا�$�#� δ=103.9ppmا�����
;�� �5/  اOزا-
ت�
 )� �)��<ة ��-/ة ھ��Gز ��G/ل �5 


و  ا&�و	�ري( ��;
�ن  أرب�� إزا-
ت ����δ = 70.1 ppm و δ = 76.5 ppm  �$*
تأر'�  إ�4)Aب�� 

(CH) رة و�
*� إ�(CH2) /�5 δ = 61.3 ppm  ، 4 إ�[O
)'���5  و (CH3)+*ث إ��رات 	+�ل  ب

��Aب��C=O   

-RMN  ط�ف �ظ�ر
1
H ]و�3 ا!��ل ]20: ��ل ر�م	�	 CH3-C=O  د���� 	ن ا�5�رة ا&4��
�!�دل 3

�	ل  �3δ= 2.60 ppmد ��3H، ل�+�	
��ق  �'� �'� δ= 205ppm	/ 	�	و�3 �رو��ل �3د  ا&$�رھذا و 

 �����HMBC]ق ،  ]24: ��ل ر�م��'� �'�3
. �:س ا�ط�فز��دة 3
. ھذا �'ط  �:س ا�5�رة   /	

4
�� ا�'طر��  δ= 115 ppmا�ذي �ظ�ر �3د  C-1′ا��رون ����رة �ط 	�	و�3 ا;!��ل 	� �ؤ�د ار�	 

  ′�1  ا�	و�/ 

  

[M-H]
-
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ت : -26-��ل ر�م$�
�6 kب�  HMBC  "�  ���P4�� ا��

 ط�8���  RMN-
1
H ]��   �B�C و,�د ]20:  �� ر

و�6ن 75ي )6�V ب�ب�ن �ن  1Hب��
)�  δ= 7.60 ppmإ 
رة أ-
د�� �5/  ���δ= 129.7 ppm ،

�[ G-HSQC" ط�8 �
ت ا��( ��6 ،  ]23:  �� رAب��6
�Q( R ا�� Q$رة ب
 Oه اC7�6( ھ

 /�5δ= 15.8 ppm ،δ= 160 ppm ،δ= 205 ppm  4إ� �$*( C-8′ ، C-1  وC-2 �6" أ�0/ت4�5 ا��


رة إ�4 Oه اCھ H-6′.  

�  �(
6
ن ��'���5( )���، اPو�3H  /�5 4إ 
ر6
ن أ-
د��
ن ب��>��(δ= 2.30 ppm      /�5 ��A
و ا��

δ=2.35 ppm   �( �� 4إ� �����*(H3-7′  وH3-8′ ،ھ ���
���%( 
��A��6 ا1زا-��� 6/ل 4�5 أ
ن �

��  . 4�5 ا�%�$� ا��7

 ط�8  ���� RMN-
1
H /�5 ��;
 ب�
ب�� 6<اوج     و  1Hب��
)�  B�C�δ= 4.75 ppm و,�د إ 
رة �9

)J =  7.7 Hz (و�6ن��

�K بM  ي�(�APزا�G�ة ا��/-��H-1′′ .  

 ���$6 
����(COSY ]�� ]22:  �� ر�G��5 ا��A 4�5 رة  )� ا1/�01ل
�5β-D-glucoside 

Bل )�  و ذ�

J6 *( ا��'A�6وي، -�� ,
ءت ب$�� ب�(�A1و�6ن ا
 )� ا���@7Aاδ= 3.17 ppm  4إ�

δ= 3.79 ppm ،
�[ ROESY   ز�
دة 4�5 ذ�B ب�� ��
 ط�8 ا�ـ ،)J =  7.5 Hz(  �� 6<اوجبب��:  �� ر

و�6ن  إ 
رات ]25��� R�
�6 H-1′′ ت
A�6و
6/ل Q( H-3′′ ،  H-5′′  4�5 ا���Aت )%�ر�� أ
A�6و   .ب


   )� M@ل )� 6%/�/ ب$�� ا���G�/1ت 4�5 ا�%�$� ا��7��  HMBCط�8 ا�ـ  )���

ي ب$�� �6
�R ب�� ا��و�6ن ��(�APا  H-1′′ ب�ن
ن  ،C-4′ δ= 159.9 ppmو ا��* J��5و �Gا�

Q�  ′4 )%��ل *( ا���


رة  � Oب�� ا R�

ت ا��( ��6 H3-8′ /�5 ب$Q ا���Aب� =δ= 122 ppm ،δ= 129.7 ppm ،δو ا��

159.9 ppm 4إ� �$*( C-4′, C-6′, C-5′  ا����� /�S�CH3-8′  Q� ′5 )%��ل *( ا���


رة  � Oب�� ا R�

ت ا��( ��6 H3-7′ /�5 ب$Q ا���Aب� =δ= 120 ppm ،δ= 159.9 ppm ،δو ا��

160 ppm  4إ� �$*( C-2′, C-4′, C-3′   ط ا�����
    ′3 *( ا����S�CH3-7′ Q�/ ار6�

4'

3'

2'

1'

6'

5'

O

CH3
1

2
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 ا��و�6نو H3-8′ و  H3-2 و )'���5( ا����� H-6′ ب�� ا��و�6ن �
�Rب$ROESY 6 Qط�8  أ475

H-1″ و )'���5( ا�����H3-3′  ،H3-8′ ���G�ط ا����01 و ا���/رو
4�5 ا�%�$�  �S�/ )�ا�Q ار6�

��   ا��7

P8 ا��L( �( ���L�Gت ا��
اح ا�����  إ�4  -4-ط�
ف و ا��/و�A *( ا�'/ول أدت ا����7��ا

���
 ا�����
;�� ا��

 

  

 

  

 

 ��
ت  - 27– �� ر$�
�6 8��L(HMBC   و COSY  "� ���P4�� ا��

 "���� ��;

����� ا���* J��5 P4 )�
��
�  

 

 

 

 

2-hydroxy-3,5-dimethyl-acetophenon-4-O-β-d-glucopyranoside 

-RMNا��
ط�	ت ا�ط���� :   -4-�دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz, 125 MHz, δ), 

    CD3OD �� ا�ـ P4 ���ر�ب 

  "�  P4 )* (CD3OD)ا��

Q[ا��� δ C  δH m (J Hz) Q[ا��� δ C  δH m (J Hz) 

1 205 - Glucose   

2 25.3 2.60 3H s 1′′ 103.9 4.75 d (7.7) 

1′ 115 - 2′′ 74.3 3.54 t (7.9) 

2′ 160 - 3′′ 76.5 3.45 t (7.9) 

3′ 120 - 4′′ 70.1 3.40 t (7.9) 

4′ 159.9 - 5′′ 76.7 3.17 m 

5′ 122 - 6′′a 61.3 3.67 dd (11.8-5.7) 

6′ 129.7 7.60 s  6′′b 3.79 dd (11.8-2.1) 

7′ 8.4 2.30 s  

8′ 15.8 2.35 s 

 

O

CH3

H

CH3

H3C

O

O

OH

HO

HO

OH

1

2

2'
3'

4'
5'

6'

1'

OH

H

O

CH3

H

CH3

H3C

O

O

OH

HO

HO

OH

1

2

2'
3'

4'

5'
6'

1'

OH

H
H

H

H
H

7'

8'
8'

7'

1''
1''2''

3''

4''

5''
6''

2''3''

4'' 5''
6''

ROESYHMBC

OH

H3C

H

CH3

O 6'

1'

2'
3'

4'
5'

CH3

O

1

8'

O

H

HO

H

HO

H

H

OHH

OH

2

1"
2"

3"

4"
5"

6"
7'
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-RMN  ا�ـ ط�8 : -20-��ل ر�م
1
H ر�ب	
�P4 ا�ـ ��  CD3OD  

 

13ا�ـ  ط�8 : -21-��ل ر�م
C RMN- ����� JMod  ر�ب	
�P4 ا�ـ ��  CD3OD    

  

 

 

  

   

C-6′ C-1′′ 

C-2 C-8′ C-7′ 
C-6′′ 

C-4′′ C-2′′ 

C-5′′ 
C-3′′ 

C-5′ C-1 C-2′ C-1′ C-4′ 

H-3′′ 
H-6b′′ H-6a′′ H-4′′ 

H-5′′ 
H-2′′ 

H-1′′ 
H-6′ 

C-3′ 
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H-3′′/H-4′′ 

H-1 ′′ 

H-6b ′′ H-6a ′′ H-2 ′′ 

H-3 ′′ 
H-4 ′′ 

H-5 ′′ 

 

H-1′′/H-2′′ 
H-2′′/H-3′′ 

H-5′′/H-6b′′ 
H-5′′/H-6a′′ H-4′′/H-5′′ 

H-6b′′/H-6a′′ 

C -6 ′ /H -6 ′ 

H-5 ′′ 

H-4′′ 
H-6 ' H-1 ′′ 

H-6b′′ 

H-6a ′′ 

H-2 
H-8 ' 

H-7 ' 

C -5 ′′/H -5 ′′  C -3 ′′/H -3 ′′  

C-6 ′′/H-6b ′′  C-6 ′′/H-6a ′′  

C-2/H-2  

C-8 ′/H-8 ′  

C-7 ′/H-7 ′  

C -4 ′′/H -4 ′′  
C-2 ′′/H-2 ′′  

H-2′′ 
H-3′′ 

C -1 ′′/H -1 ′′  

���"  HSQCط�8 ا�ـ  :  -22- �� ر���P4  ا�ـ �� CD3OD  

���"  COSYط�8 ا�ـ  :  -23- �� ر���P4  ا�ـ �� CD3OD  
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	ر�ب HMBC  ا�ـ ط�8 : -24-��ل ر�م    �P4 ا�ـ ��  CD3OD 

 

H-1′′ 

H-5 ′′ 

H-6′ 
H-2 ′′ H-4 ′′ 

H-3 ′′ 
H3-8′ H-2 

H-6b ′′ 

H-6a ′′ H3-7 ′ 

C4′/ H-1′′ 

C8′/ H-6′ 

C2′/ H-6′ C4′/ H-8′ 
C4′/ H-7′ 

C3′/ H3-7′ 

C5′/ H3-8′ 

H-6′ 

H-2 

C1/ H-6′ 
C1/ H-2 

C3′′/ H-2′′ C5′′/ H-6a′′ 
C3′′/ H-4′′ 

C4′′/ H-3′′ 

C-1/ H-2 C1/ H-6′ 

H-6′ 

H-2 

C2′/ H-7′ 

C1′/ H3-2 

C5′/ H3-8′ 

C2′′/ H-3′′ 
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H-1 ′′ H-6b ′′ 
H-6b ′′ 

H-2 ′′ 

H-3 ′′ 
H-4 ′′ 

H-5 ′′ 

H-6′/H-8′ H-2′′/H-4′′ 
H-6′/H3-2 

H-1′′/H-5′′ 
H-1′′/H-3′′ 

H-6 ′ 

H-7 ′ 
H-8 ′ H-2 


	ر�ب ROESY  ا�ـ ط�8 : -25-��ل ر�م�P4 ا�ـ ��  CD3OD 

H-1′′/H3-8′ H-1′′/H3-7′ 
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�ن ا����وي ���ر�ب  -5�  :P5ا�

�aر�ب  ا��'��� ا���	
�P5   C16H24O7�5ا���
دا 4�5 ط�8 ا����� 5
��� ا�/ HR-ESI-MS ]ل ر�م�� :

[M + Na])�ا*$�   m/z =351.1412�ظ�ر إ��رة �3د -�� ،]28
+
   ��j�>'ا� ����إ�4 ا� 
Aو ا��( 6$�د

M= 328 )و ا��  "�  �6P5ا*R ا����a ا��'��� ���

 


	ر�ب  HR-ESI-MS  ا�ـ ط�8 : -28-��ل ر�م�P5 ا�ـ ��  CD3OD 

-RMN �ظ�ر ط�ف
13

C JMod ]ـ  16 و�ود ]29: ��ل ر�م�وا��� 	رة �!ت  إ�.	ر��� �رون  16إ�

و4دة ھ�!وز �#��تو���رأر'�  ،إ��رات $  ��3�
�ن (CH) ، 2 	�+�ن  (C) ،2ر+	 )CH2(  ،


*� إ�4 [O
   (CH3) )��� 2ب

��ت ���=> ط�ف RMN-
1
H ]و�ود]30: ��ل ر�م:   

�9
;���إ 
ر6 � �� �(

ت ا��7�� ب��A�6و
ل ا��'( )* �1H  ع�A �( ب�� 6<اوج
�/رت بـ Orthoو ب� )J 

= 7.8 Hz (ت�5/ ��
 ظ�ت ا��
H-5 ،��A أ�0/ت إ�δ = 7.18  ppm 4 اPو�4 �5/ ��� )���
، ظ� δ = 

7.25  ppm  4أ�0/ت إ�H-6 ، ل 4�5 و,�د/�GA  /ال���5 ا�01
75�� رب �$�- 

 

4��3
�� 3طر�� �
	ر�ب  ا;!�دال  ر�P5 ا�ـ ��  CD3OD 

)�ا*$�� إ�δ = 2.33 ppm  4و ا��
�5δ = 2.29 ppm ، /�5 ��A/ رEA اPو�3H ، 4ب��
)�  أ-
د����� �إ 
ر6 �

 4�5 ا��H3-8 "�6و  H3-9 )������ )%����� 4�5 ا�%�$� ا��7�� ا�0/ا إ�4 �� )� 

H

H

1

2

3

4

5

6
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و ب�
ب��  1Hأ�G'��، اPو�4 4�5  �� إ 
ر��6 �9
;���� ب��
)�  6(6%�@ن ذر )'���5( )���� �

)���
، إ-/اھ�
 )J = 11.5 Hz(6<اوج  ���5/ � δ = 4.69 ppm 4أ�0/ت إ� H-7a ، ىMP�5/ و اδ = 

4.99 ppm  4أ�0/ت إ�H-7b ، ءت
, ��A
 =  4�52H   /�5δ  �� إ 
رة أ-
د��  ب��
)�  أ)
 ا��'���5 ا��

4.65 ppm  ا*$� �ـ�(CH2-10 

 /�5 ��;
و�6ن) J =  7.7 Hz( ب�
ب�� 6<اوجو  1Hب��
)�  δ= 4.32 ppmإ 
رة �9��

�K بM  ي�(�APا

 ��-/ة ا�����Gز�0 JAف 4�5 ا5 ،β-D-glucopyranoside �( �� ف
 ,COSY ا��5
دا 4�5 أط�

HSQC, HMBC]�� ]33-32-31: �� ر

 "���
* J��5 وP5 �( "����3 ا;!�دال ��4
�� 3طر�� ر �G�M و �*)�]Q ھCه  )�G�/1ت، ���


 ا���G�/1ت،A
  �Cي أ475اHMBC  ا�8�7 إ�4 �'

 δC 134.6 (C-1), δC  رن �3د�  �ا�و ا��رو��ت  δ = 2.33 ppm �3د CH3-8 ا�	�+�ل�ن � �'��ق '�

134.7 (C-3)      136.0 (C-2) δC Jط
  2 *( ا����S6 Q�/ ار6�

 δC 134.7 (C-3), δC رن �3د�  �ا�و ا��رو��ت  δ = 2.29 ppm  �3د CH3-9 ا�	�+�ل�ن � �'��ق '�

139.0 (C-4)  Jط
   �3  ا�	و�/  S6�/ ار6�

�ن � �'��ق '� H2-7a  وH2-7b  ت��δC 134.6 (C-1), δC 136.0 (C-2), δC 126.7 (C-6)  /�Sو ا��رو�

)* Jط
   �1  ا�	و�/  ار6�

�ن � �'��ق '� H2-10  ت��  �S�/ ار6�
طδC 134.7 (C-3), δC 139.0 (C-4), δC 124.8 (C-5)  Jو ا��رو�

  4ا�	و�/ 


و�وز  �ن� �'��ق '��
 δc 69.5 ا�ذي �رن �3د ا��رون و �3δ= 4.32 ppmد  H-1'ا�رو�ون ا&�و	�ري �

(C-7)    .
 7�	و-/ ا�!�ر �  ا�	و�/ �دل 3

�6
�R ب��  ROESY أ�/ ط�8 Q$ل ب@M �( ��ى Q[��6 ا���G�/1ت 4�5 ا�%�$� ا��7Mة أ(


تA�6و   H-6/H-7, H-7/H-8, H-8/H-9, H-9/H-10, H-10/H-5, H-1′/H-7 ا��

  

  

  

 


ت   35 ��$�
�6 8��L(HMBC   و COSY "�  ���P5�� ا��

 

H

H

CH2

OHCH3

H3C

C
H2

O

H

HO

H

HO

H

H

OHH

HO

1

2
3

4

5
6

O

7

8

9

10

1'2'

3'

4' 5'
6'

HMBC

H

H

CH2

OHCH3

H3C

C
H2

O

H

HO

H

HO

H

H

OHH

HO

1

2
3

4

5
6

O 7

8

9
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1'2'

3'

4' 5'
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ROESY
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	ر�ب  -5-	ن $*ل �ل ھذه ا�	'ط��ت ا�ط�:�� ا�	دو�� �  ا��دول � ��=�  ھ  �P5	�ن ا��راح ا����  ا���

  

  

2,3-dimethyl-4-hydroxymethyl-1-hydroxymethylphenyl-O-β-D-glucopyranoside. 

  

-RMNا��
ط�	ت ا�ط���� :   -5-�دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz ; 125 MHz, δ), 

    CD3OD �� ا�ـ P5 ���ر�ب 

  "�  P5 )* (CD3OD)ا��

Q[ا��� δC δH m (J Hz) Q[ا��� δC δH m (J Hz) 

1 134.6 - Glucose   

2 136.0 - 1′ 101.6 4.32 d (7.7) 

3 134.7 - 2′ 73.7 3.26 tr (7.8) 

4 139.0 - 3′ 76.8 3.33 tr (7.9) 

5 124.8 7.18 d (7.8) 4′ 70.4 3.29 tr (7.9) 

6 126.7 7.25 d (7.8) 5′ 76.6 3.80 m 

7 69.5 4.65 (11.5) 6′ 61.6 3.71 dd (11.8-5.7) 

5.99 (11.5) 3.85 dd (11.8-2.1) 

8 13.9 2.29 s  

9 13.5 2.33 s  

10 62.7 4.69 s  

4.65 d  

 

H

H

CH2

OHCH3

H3C

C
H2

O

HO

HO
OH

HO

O
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-RMNا�ـ   ط�8 : -29-��ل ر�م
1
H  ر�ب	
�P5 ا�ـ ��  CD3OD 

 

13ا�ـ  ط�8 : -30-��ل ر�م
C RMN-

1
H ����� JMod  ر�ب	
�P5 ا�ـ ��  CD3OD 

 

 

H-4′ 

H-6b ′ H-6a ′ 
H-2′ 

H-3′ 

H-5 ′ 

H-5 H-6 

H-7a H-7b 

H-7a 
H-7b 

H-10 

H-1′ 

H-1′ 

H-8 H-9 

H-10 

C-6 C-5 

C-1, C-3 
C-1′ 

C-6′ 

C-4′ C-2′ 

C-5′ C-3′ 

C-8 C-9 

C-10 
C-7 C-2 

C-4 
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	ر�ب COSY ا�ـ  ط�8 : -31-��ل ر�م�P5 ا�ـ ��  CD3OD 


	ر�ب  HSQC ا�ـ  ط�8 : -32-��ل ر�م�P5 ا�ـ ��  CD3OD 

H-8 
H-9 

H-5 H-6 H-7b 
H-1′ 

H-6b′ H-6a′ 
H-2′ 

H-4′ H-3′ 

H-7a 

H-5′ 

H-10 

C-5/H-5 
C-6/H-6 

H-2′ H-4′ H-3′ 
H-5′ 

C-7/H-7b C-7/H-7b 

C-10/H-10 C-6′/H-6a′ 
C-6′/H-6b′ 

C-5′/H-5′b C-3′/H-3′b 

C-2′/H-2′b 

C-4′/H-4′b 

C-9/H-9 

C-8/H-8 

H-4′ 

H-6b ′ H-6a ′ 

H-3′ 
H-5 ′ 

H-1′ 

H-2′ 

H-6b′/H-6a′ 

H-6a/H-5 H-1′/H-2′ H-2′/H-3′ 
H-3′/H-4′ 

H-4′/H-5′ 
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	ر�ب  HMBC ا�ـ  ط�8 : -33-��ل ر�م�P5 ا�ـ ��  CD3OD 

 

H-5 H-6 
H-7a H-7b 

H-10 
H-1′ 

H-9 H-8 

C-6 

C-1, C-3 

C-1′ 

C-7 

C-10 

C-2 
C-4 

C-6′ 

C-5 

C-1′/H-7a C-1′/H-7b 

C-6/H-7a C-6/H-7b 

C-1/H-7b 
C-2/H-7b C-2/H-7a 

C-1/H-10 

C5/H-10 

C-4/H-10 

C-1/H-7a C-1/H-8 

C-4/H-9 

C-3/H-9 

C-2/H-8 

C-2/H-9 

C-10/H-1′ C-4′/H-3′ 

C-3′/H-2′ 
C-5′/H-6a′ 

C-4′ 
C-2′ 

C-3′ 
C-5′ 

H-6b′ H-6a′ 
H-5′ 

H-2′ 

H-4′ H-3′ 

C-4/H-6 

C-2/H-6 

C-1/H-5 

C-7/H-5 

C-10/H-6 

H-5 H-6 H-7a H-7b 
H-1′ 

H-8 

H-6b′ 
H-6a′ 

H-5′ 

H-4′ 
H-3′ 

H-5/H-10 

H-6/H-7b 

H-8/H-9 

H-6/H-7a 

H-1′/H-7a 
H-1′/H-7b 

H-9/H-10 

H-8/H-7b 

H-8/H-7a 

H-2′ 

H-9 H-12 


	ر�ب  ROESY ا�ـ  ط�8 : -34-��ل ر�م�P5 ا�ـ ��  CD3OD 
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�ن ا����وي ���ر�ب -6�  :P6 ا�


ون ا��:! P6 ظ�ر ا�	ر�ب��� ب���� ��-( ،(λ 365 = nm UV �وق ا��:!���  �4ت ا&�'� �

 ��/�A�*@*��و�/  أو �*�ون ذات ھ�	�دل �  ا �3*��ول 	!�

�=> ط�ف ��RMN ل���ن )15( ا� :  

�ب �@H-3 ر�ب	�ؤ�د أن ا� ���:*�ون 	 �#��رة 3ن �*�و�ول 	!�دل �  ا�	و-/ P6  ا�$33 ،

ا�4
��  �4ث �	�زت Bو  A ��ن	ن $*ل إ��رات ا�4
� وھذا ، ��Kaempférolدرج �4ت ھ��ل ا�ـ 

�	ل  ��نظ�ور إ��ر��ن +��=�  A ا�'طر����1H ��� �زاوج �درھ�+��ل 	��	�، ر�ت ) J = 2.0 Hz( و 

رو�ون  δ = 6.43 ppmا�5�رة ا&و�. �3د �� �#� ا�$�#� δ = 6.22 ppmو ا�+���� �3د  H-8ا�$

رو�ون�� .H-6   

��
�	ل  إ��ر��نظ�ور  ت��	�ز B ا�'طر�� أ	� ا�4��  =�32
. ��ل +�H زاوج� ���   J = 8.9 Hz و+

 = δ  �3د و ا�+����H-6 'و H-2'�	�ن إ!��دھ� إ�. �ل 	ن  δ = 8.12 ppm��ل 	��	�، ا&و�. �رن �3د 

6.75 ppm ن	. �ل �إ � H-5.'و  -3H' �	�ن إ!��دھ

  


	ر�ب  ا����� اPو���  : -49-��ل ر�م�P6 ا�ـ ��  CD3OD 

و�ود رو�و�C ا&�و	�ري 3
. ��ل�	�ز و�ود !�ر�ن،  �ذ�ك RMN-1H ط�ف�ن  � �ل وا4د 	��	

�	ل  �+��=� ةإ��ر��1H ، .�رة ا&و��� �زاوج  ،δ = 5.12 ppm �3د  و ا�+����،  �3δ = 4.14 ppmدا�5�+

  .��ل 	��	� J = 7.6Hz �درت ـ 

� ����� ا&�و	�ري ��ل !�ر،  ا�ط*�� 	ن ا�رو�ون����	COSY  د�!�ر�ن 	ن � 		�زةرو�ون  14	ن إ!�

�رة 3ن �
و�وز 	ن $*ل  �δ = 4.14 ppmوع ھ�!وز، ا�!�ر ا&ول ذو ا5زا�4 �� �زاوج3�+ 

الثاني فجاء على  السكرأما  ,(J =7.5 Hz) المجاورة له الأكبر من ا&�و	�ري و ا�رو�و��ت  ا�رو�ون

�� 	ن $*ل شكل جلاكتوز يتأكد هذا � و ا�رو�ون Hz7.5 الأكبر من  يا&�و	�ر ا�رو�ون �زاوج+

'''4H-  ���+  ,JH-3,H-4 (J =3.3 Hz) �زاوج3
. ��ل +��=  3ر�ض 

OOH

R3

R2

OR1
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� إ�. ���ط ا�!�ر�ن ���ن-��  HMBCط�ف �	'ر�� 	��ن ار�:  

� ��ق �ن'�'� �''H-1  ذي �رن �3د�ا δ = 5.12 ppm ون  و  δ = 134.4 ppmا�ذي �رن �3د C-3ا��ر


��ون �  ا�	و-/ �&���رة �ط ا��*��وز 	 .�3ؤ�د ار�

�ط� �'��ق �ن  �'''H-1  ذي �رن �3د�ا δ = 4.14 ppm ون δ = 67.4 ppmا�ذي �رن �3د C-6 ''و ا��ر

���رون 
و�وز �ر�ط �
�ن أن ا�رو�ون ا&�و	�ري ��''C-6  وز�*�
� 


	را�/ ا�	����ا!���دا � - 6-ا�	!�
� �  ا��دول P6	ر�ب ا�4ددت ��� �رو��ت  ]8[
و ا��  	����� 	ن  

����  ا��راح ا���� ا����=�� ا��

 

 

 

 

 

 

kaempférol 3-O-β-D-glucopyranosyl (1 →→→→6)-O-β-D-galactopyranoside 

-RMNا��
ط�	ت ا�ط���� :   -6-�دول ر�م
1
H  13و

C (500 MHz, δ ; ppm, J ; Hz , 125 MHz, δ), 

    CD3OD �� ا�ـ P6 ���ر�ب 

  "�  P6 )* (CD3OD)ا��

Atom δ C  δH m (J Hz) Atom δ C  δH m (J Hz) 

2 154.9 - Galactose  

3 134.5 - 1′′ 104.2 5.14 d (7.8) 

4 177.8 - 2′′ 71.8 3.80 m 

5 162.6 - 3′′ 73.5 3.57 dd (9.5-3.4) 

6 93.2 6.21 d (2) 4′′ 68.7 3.90 m 

7 166.7  5′′ 74.6 3.68 m 

8 96.3 6.42 d (2) 6′′ 67.6 3.69 m 

9 157.3 - 3.86 m 

10 107.7 - Glucose  

1′ 121.0 - 1′′′ 102.8 4.15 d (7.8) 

2′-6′ 131.0 8.12 d (8.9) 2′′′ 73.5 3.03 t (9.1) 

3′-5′ 114.9 6.75 d (8.9) 3′′′ 76.4 3.13 t (9.1) 

4′ 148.3 - 4′′′ 70.0 3.20 t (9.5) 

 5′′′ 76.1 3.03 m 

6′′′ 61.1 3.60 dd (11.9-6.5) 

3.78 dd (11.80-2.3) 
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-RMNا�ـ   ط�8 : -36-��ل ر�م
1
H  ر�ب	
�P6 ا�ـ ��  CD3OD 

 

13ا�ـ  ط�8 : -37-��ل ر�م
C RMN- ����� JMod  ر�ب	
�P6 ا�ـ ��  CD3OD 

 

 

H-6b ′′′ 
H-3 ′′ H-4 ′′′ 

H-1′′′ 

H-6b ′′ 

H-5 ′′′ 

H-3 ′′′ H-2 ′′′ H-6a ′′ H-6a′′′ H-2′′ H-4′′ H-5 ′′ 

H-5 ′′′ 

H-1′′ H-6 H-8 
H-2′, H-6′ H-3′, H-5′ 

C-4 C-5  

C-4 ′′ C-3 ′′ C-5 ′′ C-4 ′′′ 

C-3 ′′′ 

C-6 ′′ C-6 ′′′ 

C-5′′′ 

C-2′′ 

C-10 

C-2 ′, C-6 ′ 

C-5 ′ 
C-7 C-1 ′ 

C-4 ′ 

C-3 ′,C-5 ′ 

C-2 ′′′ 

C-9 C-2 
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 ا�ـ  ط�8 : -38-��ل ر�م
COSY  ر�ب	
�P6 ا�ـ ��  CD3OD 

 

 


	ر�ب HMBCا�ـ  ط�ف : -39-��ل ر�م�P6  ا�ـ �� CD3OD 

H-1′′/H-2′′ 

H-5′′/H-6b′′ 

H-1′′/H-6b′′′ 

 

H-1′′′/H-2′′′ H-2′′′/H-3′′′ 
H-3′′′/H-4′′′ 

H-5′′′/H-6a′′′ 

H-2′′/H-3′′ 
H-3′′/H-4′′ 

H-6b ′′′ 

H-3 ′′ H-5 ′′′ 
H-4 ′′′ 

H-1 ′′′ 

H-6b ′′ 

H-1 ′′ 

H-5 ′′ 
H-3 ′′′ 

H-2 ′′′ 

H-6a ′′ 

H-6a′′′ 

H-2′′ 

H-4′′ 

C-1′/H-3′, H-5′ 

C-1′/H-6′ 

C-1′/H-6′ 

C-4′/H-2′ ; H-6′ 

C-1′/H-6′ 

C-3′/H-6′ 

C-6′′/ H-1′′′ 

H-6b ′′ 
H-3 ′′ 

H-1 ′′′ H-6b ′′′ 
H-1 ′′ 

H-3 ′′′ 

H-2 ′′′ 

H-6a ′′′ 

H-2′′ H-2′, H-6′ H-3′, H-5′ 
H-8  H-6  

C-1′ 

C-6′′ 

C-2′, C-6′ 

C-2′, C-6′ 

C-3 

C-1′′′ 
C-1′′ 

C-3′/H-5′, C-5′/H-3′ 

C-2′/H-6′, C-6′/H-2′ 

C-4′/H-2′ ; H-6′ 
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�ن ا����وي ���ر�ب   -7�  P7ا�

ا���ن ا����E%6 )'G اP �� *�ق ا����G'�� د��� 4�5 أن ا���" *@*�ن أو *@*��Aل )�G�/ل *(  �

 Q[3ا���  


;X ط�8 �A Eب��RMN-
1
H ]و,�د]40:��ل ر�م :  

�9
;�� ��إ 
ر6 �� ��
 J = 2.0 Hz ( /�5(و ب�
ب�� 6<اوج  1Hب��
)�  �A ��%�$� ا��7���( ��� δ= 6.21 

ppm   وδ = 6.42 ppm ا*$��� �ـ�(   H-6وh-8 "�6   .4�5 ا��


�K ب
9@ث إ 
رات  �M ����� وا-/ة، ظ�ت اPو�4 4�5  �� �9
;( و  1Hب��
)� B �%�$� ا��7

�/رت بـ Orthoب�
ب�� 6<اوج )� �Aع  )J = 8.5 Hz ( /�5δ = 6.87 ppm   �$*و�6ن )�ا���'H-5  ، 
��

�9
;( و ب�
ب�� 6<اوج );
�9 ��  4�5 ��A
�/رت بـ ظ�ت ا�� )J = 8.5-2.2 Hz (/�5δ = 7.63 ppm  

و�6ن ا���� إ�0
دھ
 إ�4 ��' .H-6  ع و�A �( ب�� 6<اوج
�9
;( و ب� ��4�5   ���
�/رت   Metaا�� 

و�6ن )�ا*$�   J =  2.2Hz(  /�5δ = 7.92 ppm( بـ���' H-2    

اح�� و��� ا��
���ا����� اM �( P@ل ھCه ا����7
ت ���� ا

  

���"  ا����� اPو��� :  -45- �� ر���P7  ا�ـ �� CD3OD 

-HSQC, COSY, RMN)�� )� أط�
فت أ�/ �
1
H)   "�، P7أن ا���Gا� );
��,�د إ 
ر�9  4�5 ��6

�9
;(، إذ ,
ءت اPو�4 ب�
ب�� 6<اوج �/رت بـ ��  )J =  7.5Hz ( /�5 ن ppm = δ 4.15 و ا��( 6

 ا�'����ز �G� ي�(�A1و�6ن ا6ن J =  7.5Hz ( /�5( ا��
��A ب�
ب�� 6<اوج �/رت بـ و)�ا*$� ��� δ 

 ا�'@���ز 5.20 =�G� ي�(�A1و�6ن ا -7-ا 
را���6
 E�'0 *( ا�'/ولب$�� )�ا*$� ���


ن ار6�
ط 0�ي ا�'����ز و ا��@���ز �( /�/%6 �,P4إ� 
Ai'�  8ط� HMBC
 ��( ا�Cي ���(  

�6
�R ب�� ب � ��$''H-1  ي ��'@���ز�(�APو�6ن ا δ = 134 ppm ا�Cي �ن C-3  /�5 ا��ب�ن وا��

/�S6 ط
 *( ا����Q  ار6��Gا ا�Cن  3ھ��1,��   

OOH

R4

R2

R3

OR1
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�6
�R ب�� ب � ��$'''H-1 �'�� ي�(�APو�6ن ا C-6 ''��ز و ا��ب�ن �ا���G� 'ن �5/  @���زا�ا�Cي �

δ = 67.25 ppm ن ا
* J��5 ب�ن  �'����زو��
   .��'@���ز �66�V ب


رات 6� إ�0
د Oا�'/ول ب$�� ا )* ��'G7-ا��- "���� P7 �����ا�� Q,ا��

ر�A ب$( 
]9[ �( 
ا��( )����

اح ��  .ا��
���ا����� ا���
;�� ا

 

 

 

 

 

 

 

 

Quercétine 3-O-β-D-glucopyranosyl (1 →→→→6)-O-β-D-galactopyranoside 

-RMNا��
ط�	ت ا�ط���� :   -7-�دول ر�م
1
H  13و

C (500 MHz, δ,  J en Hz ; 125 MHz, δ), 

    CD3OD �� ا�ـ P7 ���ر�ب 

  "� P7 )* (CD3OD)ا��

Q[ا��� δ C  δH m (J Hz) Q[ا��� δ C  δH m (J Hz) 

2 154.4 - Galactose  

3 134.4 - 1′′ 103.3 5.12 d (7.7) 

4 177.1 - 2′′ 71.6 3.85 t (9.0) 

5 161.6 - 3′′ 73.5 3.60 dd (9.9-3.4) 

6 98.6 6.22 d (2.0) 4′′ 68.6 3.92 d (7.2) 

7 168.3 - 5′′ 74.4 3.71 m 

8 93.6 6.43 d (2.0) 6′′ 67.4 3.64 dd (11.8-6.5) 

9 157.0 - 3.86 dd (9.2-4.2) 

10 103.3 - Glucose  

1′ 125.0 - 1′′′ 102.9 4.14 d (7.8) 

2′ 116.3 7.92 d (2.2) 2′′′ 73.6 3.04 t (8.6) 

3′ 144.9 - 3′′′ 76.4 3.16 t (8.6) 

4′ 148.3 - 4′′′ 70.1 3.20 t (9.0) 

5′ 114.9 6.87 d (8.9) 5′′′ 76.2 3.03 m 

6′ 121.6 7.63 dd (8.5-2.2) 6′′′ 61.2 3.60 dd (11.9-5.9) 

  3.78 dd (11.9-2.3) 
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HO
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O
O

HO HO

OH
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2

3
45

6

7

8

9

10

1'
6'

5'

4'

3'

2'

1"

2"

3"

4"

5" 6"

1"'

2"'

3"'

5"'

6"'

4"'

OH
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-RMNا�ـ  ط�8 : -40-��ل ر�م
1
H  ر�ب	
�P7  ا�ـ��  CD3OD     

 

 

13ا�ـ  ط�8 : -41-��ل ر�م
C RMN- ����� JMod  ر�ب	
�P7 ا�ـ ��  CD3OD     

 

H-6 ′ H-2 ′ 
H-5 ′ H-6  H-8 H-1 ′′ 

H-4 ′′ 
H-6b ′′′ H-6a ′′′ 

H-5 ′′′ 

H-2 ′′ 

H-3 ′′ 
H-2 ′′′ 

H-5 ′′′ 
H-4 ′′′ H-3 ′′′ 

H-6a ′′ 

H-1 ′′′ 
H-6b ′′ 

C-6′ C-4 
C-5  C-6  C-8 

C-1 ′′ 
C-9 

C-4 ′′ C-3 ′′ C-2 ′′′ 
C-5 ′′ 

C-4 ′′′ C-3 ′′′ 

C-1 ′′′ 

C-6 ′′ C-6 ′′′ 
C-5′′′ C-2′′ 

C-3 
C-1′ 

C-10 

C-2 ′ 
C-5 ′ C-7 

C-2 
C-4 ′ 

C-3 ′ 
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��                                                     ا������ ا�����ي ���
 

 

207 

 


	ر�ب  COSYا�ـ  ط�8 : -42-��ل ر�م�P7 ا�ـ ��  CD3OD     

 

 


	ر�ب  HSQCا�ـ  ط�8 : -43-��ل ر�م�P7 ا�ـ ��  CD3OD      

H-1′′/H-2′′ 

H-6b′′′/H-5′′′ H-1′′′/H-2′′′ 

H-3′′/H-4′′ 

H-2′′/H-3′′ 

H-6b′′/H-6a ′′ 

H-6b′′′/H-6a′′′′ 

H-4 ′′ 

H-6b ′′′ 
H-5 ′′ 

H-2 ′′ 

H-3 ′′ 

H-2 ′′′ 

H-5 ′′′ H-4 ′′′ 

H-3 ′′′ H-6a ′′ 
H-1 ′′′ 

H-6b ′′ 
H-1 ′′ H-6a′′′ 

H-6b′′/H-5 ′′ 

H-3′′′/H-4′′′ 
H-2′′′/H-3′′′ 

H-6b ′′ 

H-3 ′′ 

H-2 ′′′ 

H-5 ′′′ 

H-4 ′′′ 
H-3 ′′′ H-6a ′′′ 

H-1 ′′′ 

H-6b ′′′ 
H-1 ′′ H-4 ′′ 

H-6 ′ H-2 ′ H-5 ′ H-8 

C-2 ′′′ 

C-5 ′′ 

C-4 ′′′ 

C-3 ′′′ 

C-6 ′′′ 

C-1′′′ 
C-1 ′′ 

C-4 ′′ 

C-5′ 

C-8 

H-6  

C-6 

C-2′ 

C-6 ′′ 

C-6 ′′′/H-6a ′′′ C-6 ′′′/H-6b ′′′ 

C-3′′/H-3′′ 

C-5′′′/H-5′′′ 

C-2′′/H-2′′ 

C-4′′/H-4′′ 

C-6 ′′/H-6b ′′ C-6 ′′/H-6a ′′ 

C-3 ′′′/H-3 ′′′ 

C-5 ′′′/H-5 ′′ 

C-1 ′′′/H-1 ′′′ C-1′′/H-1′′ 

C-8/H-8 

C-6/H-6 

C-5′/H-5′ 
C-2′/H-2′ 

C-4 ′′′/H-4 ′′′ 

C-2 ′′′/H-2 ′′′ 

C-5 ′′′ 

C-2 ′′ 
C-3 ′′ 

H-6a ′′ 

H-2′′ 
H-5′′ 
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	ر�ب  HMBCا�ـ  ط�8 : -44-��ل ر�م�P7 ا�ـ ��  CD3OD     

 

 

 

 

 

 

 

 

 

 

 

H-1′′′ 
H-1′′ 

H-6 ′ 
H-2 ′ H-5 ′ H-8 H-6  

C-3/H-1′′ 

C-3′/H-5′ 
C-4′/H-5′ 

H-6b′′′ 
H-6a ′′′ 

 

O

O

O

OH

OH

HO

O

O

OHHO

OH

OH

O
HO

OHHO

HO
C-6′′ /H-1′′′  C-4′′ /H-5′′′  

C-5′′ /H-4′′  

C-6′′ /H-1′′  

C-5′′′ /H-6b′′′  

C-5′′′ /H-6a′′′  

H-6b ′′ 

H-5 ′′′ 

H-4 ′′′ 
H-3 ′′′ H-4 ′′ 

H-6a ′′ 
H-5′′ H-2 ′′′ 
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II  ر�ب�ن ا����وي ���
� P8ا�

-RMN �ظ�ر ط�ف ا�ـ
13

C JMod ]ر�ب  ]46: ��ل ر�م	
�P8و�19  و�ود� 		�زة  �رون 13 �،�ر��	

�ن	�!�!��5/  )'�5
ت )���� ربQأ: ، ��ءت 3
. ��ل(megastigmane) ����ل 	�1 ��6δ ppm 

15.6, 22.4, 23.5, 28.1، )�5��'( –CH2- /�5  δ 48.5, 46.3 ppm ،�5��'( –CH-O /�5 δ ppm 62.4، 


ت �Aب�� �9@9����5
c( ���7اب�����ن �ظ�ر �3د و  ��	δ ppm 211.0, 117.6, 100.0, .�إ ���   إ-

���3ن ا&ول �3دو 	�	و�3 �رو��ل    δ ppm 77.3و ا�+��  ا�!���  �3د   δ ppm 35.6 �رو��ن ر

C=O /�5 δ ppm 199.3.   

�5/��� T�A ا�8�7 و ,�د و-/ة ھ��Gز �GA/ل ���5
 )� ا��ب�ن ا1 ي ا�Cي ����(�A δc ppm 

 CH2-O–)'���5  إ�4 إ]
*� CH-O   /�5δc 77.2, 76.3, 73.9, 70.3 ppm–أرب�� )'��5
ت و  96.9

 /�5δ ppm 61.4  4�5 ف  JA β-D-glucopyranoseأ5

 -RMN ط����8
1
H �� "��P8 ت ا1و,�د إ
A�6و��6 �5/  و�������، 
رة أ-
د�� *( )'
ل ا��δ 

5.91 ppm  و�6ن
 )� 6%/�/ ا��ب�ن ا�%
)� �HSQC J، ا��0
دا �H-8 8�7أ�0/ت إ�4 ا�����6 C-8        

  /�5 �6
�R 4�5 ط�δ 100 ppm   ،8ا�Cي ��� Q$و�6ن بب�T�A )7�� HMBC A ا��� Q(��5
� �� رب

����5اب�7
c( �� ع�A �( � 2JCH Q(δ 211.0, ppm(C-7)   ع�A �( ��A
)�  3JCH δ  117.6 (C-6)و ا��

ى,�� Mو�6ن  أ�6
�Q( R )���  ب$� 7��H-8( ا�� )�δ  25.3 (C-10) و ��Aب�� ��� /�5 δ  117.6 

(C-9) ب ���K
M�5��'� 0أ��.  

,�ع إ�4 ط�8 �
-RMNب
1
H  ت

رةأ-
د�� اU-@A���( O و,�د 9@ث )'��5   

)� �Aع �6أ)( ���7
ن   (CH3-12) 1.39و  �5δ ppm 1.17 (CH3-11)/ ا�����@ن ا��Cان ���ان  •

�5��'( Q( R�
�6 Q$ب   CH2 /�5 ��6 δ ppm 48.5  (C-2)   نو��3� δ (C-1) ا��رو��ن ا�ر

 δ ppm 117.6 (C-6)و 35.6

�6
�δ 1.59 (CH3-13)   Q( R �'ط  ا�	�+�ل ا�+��ث ا�ذي �ظ�ر �3د • Q$ب�نبا���ا*R �ـ  δ 46.3  ا�ـ�

 CH2 (C-4) ب�ن� Q( و  )��'G�5( أ
 δ (C-6) ا��ب�ن إ]
*� إ�(C-5) δ ppm 77.3 4 رب

ppm 117.∆c ppm 


 ط�8 ���)HSQC (��5��'ت ا��
A�6و��6 4�5 ا�_�� ا��
�CH2 (C-4) )و  �(CH2 (C-2) 6%/�/ ب δ 

1.31 ppm (d, 6.4 Hz, H-2-eq) ، 1.94 (dd, 12.0-5.3 Hz, H-2-ax)  (dd, 11.9-10.8 Hz, H4-eq) و 

2.50 ppm (ddd, 13.4-4.0-1.9 Hz, H-4-ax) δ ،ت
A�6و�6
�COSY R ط�8 ا�ـ4�5  7�6( ھCه ا�� Q$ب 
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Q( ب�ن
 )�  H-3 إ�4 ا��و�6ن اδH 4.35 /�0 ا�G'��( 4�5  �� )��/د ��� �5/ بو�6ن �����(R�g 

  ا��0-�$� 0/

و  δ ppm  (’H-1) 4.54ا�رو�ون ا;�و	�ري �!�ر ا��
و�وز �6
�R ب��  ب$�� 4�5HMBC ط�8 

 )%��ل 4�5 ا��ب�ن  δ 77.3 ppm (C-5) ا��ب�ن�Gأن ا� /�S� C-5  

  

  

 

 ���� /�/%6"�
ر ا��و�6نب
 P8 ا���,�J ا��اg( ����� ا���) 4.35 �5m, H-3( δ ppm  Q[ريو�%( 

9
ب�� ا��<اوج���� ھCا )� M@ل �GA/ل 4�5  
3
JH-3-H-4 12.5 Hz و�6ن و Q( 1.37 (12.5 Hz, H-4-ax) ا��

 ����9
ب�� ا��<اوج 
3
JH-3-H-2 12.5 Hz و�6نا,Q ا������� Q( 1.31 (12.5 Hz, H-2-ax) ا����

ر�A ب$( 

]10[
  

  

اح)� M@ل �� ھCه ا����7
ت ���� ���" ا����
;��  ا����� ا��� ��;

 ��( P8 ا�����   

 

 

Citroside B 
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-RMNا��
ط�	ت ا�ط���� :   -8-�دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz , 125 MHz, δ), 

    CD3OD �� ا�ـ P8 ���ر�ب 

 "� P8(CD3OD)ا��

Q[ا��� δC δH m (J Hz) Q[ا��� δC δH m (J Hz) 

1 35.6 - Glucose   

2a 48.5 1.31 t (12.5) 1′ 96.9 4.54 d (7.5) 

2b 1.94 ddd (12.5-4.0-1.9) 2′ 73.9 3.16 t (8.1) 

3 62.4 4.35 m 3′ 77.2 3.33 t (8.3) 

4a 46.3 1.37 dd (11.9-10.8) 4′ 70.3 3.29 t (8.3) 

4b 2.50 ddd (13.4-4.0-1.9) 5′ 76.3 3.24 m 

5 77.3 - 6′a 61.4 3.63 dd (11.6-5.3) 

6 117.6 - 6′b 3.83 dd (11.8-1.8) 

7 211.0 -  

8 100.0 5.91 s 

9 199.3 - 

10 25.3 2.21 s 

11 31.1 1.17 s 

12 28.6 1.39 s 

13 25.2 1.59 s 
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H ط�8 :-46- ��ل ر�م
1

-RMN ر�ب	
�  P8ا�ـ �� OD3CD      

 

13ا�ـ  ط�8 : -47-��ل ر�م
C RMN- ����� JMod  ر�ب	
�Et19 ا�ـ ��  CD3OD     

H-8 H-1′ 

H-6a′ 
H-6b′ 

H-2′ 

H-3′ 
H-4′ H-5′ 

H-3 

H-4b 

H-4a 

H-2a 

H-2b 

H-10 H-11 

H-13 

H-12 

H-10 H-11 H-13 H-12 

C-8 C-11 C-12 
C-13 

C-1 C-4 C-2 

C-3 

C-7 C-9 
C-6 

C-1′ C-2′ C-4′ 
C-3′ C-5′ 

C-6′ 

C-5 
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	ر�ب  HMBCا�ـ  ط�8 : -49-��ل ر�م�P8 ا�ـ ��  CD3OD 

C-8/H-8 

C-3/H-3 

C-6′/H-6b′ 
C-6′/H-6a′ 

C-4/H-4b C-4/H-4a 

C-2/H-2b C-2/H-2a 

C-2′/ H-2′ 
C-4′/ H-4′ 

C-5′/ H-5′ 

C-1′/ H-1′ 

C-3′/ H-3′ 

C-10/H-10 C-13/H-13 

C-12/H-12 
C-11/H-11 

H-8 H-1′ 
H-6a′ H-6b′ H-2′ 

H-3′ 
H-4′ 

H-5′ 
H-3 H-4b 

H-4a 

H-2a 
H-2b 

H-8 

H-11 
H-12 

H-13 

C-7/H-6 C-7/H-13 

C-7/H-12 
C-7/H-11 

C-5/ H-1′ C-5/H-13 

C-8/H-10 

C-4/H-13 

C-2/H-12 

C-2/H-11 

C-1/H-12 
C-1/H-11 

C-11/H-12 
C-12/H-2a 

C-1/H-2a 

C-1/H-11 
C-12/H-11 

C-4/H-4a 

H-6a′ 


	ر�ب  HSQCا�ـ  ط�8 : -48-ر�م��ل �P8 ا�ـ ��  CD3OD 
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  ا�����

� درا!� ا�	!�$
ص ����	 )��A

ت  8)� ا��%�� ��� E. tricuspidatum  4�5��� (MeOH)ا������(


ت *������ ��g3��ز�/�� 4�5  �� ��
ن  ،)��(
��6، 6� ا���ف ����5
 Pول )ة *) ا������  ��(
ا���

  .إ]
*� إ�4 6ب��
ن أ-
د�
ن، ��)
ر�� وا-/ و *@*���A/ان
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O
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OH

OHHO
HO

O

OOH

HO

OH

O
OH

OH

O

HO

OO

HOHO

OH
HO

R

Phenylmethyl -1-O-ß- D-glucopyranoside

2,3-dimethyl-4-hydroxymethyl-1-
hydroxymethylphenyl-O-ß-d-glucopyranoside

6-Methoxycoumarine-7-O-ß -D-glucopyranoside

3,5-dimethyl-6hydroxy-4-O-ß-D-glucopyranosyl-oxy-acétophenone

CH3

O

HO

C

H

O

CH3

OHO

OH

HOHO

O
O

O

OH

OH

HO
HO

O

Citroside D

asysgangoside

H  kaempférol 3-O-β-D-glucopyranosyl (1→6)-O- β -

D-galactopyranoside 

OH  Quercétine 3-O-β-D-glucopyranosyl (1→ 6)-O- β -

D-galactopyranoside 

 

)/�/,(  

)/�/,(  



 

 

 

 

 

 

 

 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   

 

 

215 

  P1 ن ا����وي �
	ر�ب�ا����, -1

13���� ط�� 
C JMod ������  P1 ] ��إ��رات +���  10 ،ذرة ��)�ن �16ـ  إ��رة 16و!�د  ]1 :ر�م�

-���4  اتذ ��)��5ت 4، (CH3) +4���2ت +��� 4 إ��را-3 1�2 ���، !�ءت أ.�دي ����� -�)��+��,ة 

sp  +� 5�ع
2���+ 2��4+
  ������+(CH2)، 2��4+7� �+�� (CH)  72�(ن ر�و ��)(C) ،1إ� 
 إ8�9

2��4+
 �+�� (CH) ع اتذ���4 +� 5�- sp
أ+� ا�:�
 ، (C-O);�� ذرة أ�:��4 � ر)�72 ��)�نو   3

7�8 
  .+��,ة ��.@ة ھ�:�ز ا=��رات ا����>�

-RMNط	ف  	ظ�ر��� 
1
H ]د ]2: ��ل ر�م�و! A(أر 

 )�و-��5ت +��� - ،)�و-��5ت او��	�BCB ��D


 ا��GH@ال�ظرا ���دد	� إ��را���، ���ل ھذه ا��رو�و��ت ABX  ��5م�
 أ.�د	2�I+ 
J(را (CH=CH2) ،

 ��2
  ����K��B إ��ر-��-��� 1�2 ��)  +��������4�CH2اوج  ،(,- 
 = (J = 9.1 Hz)  @�2δاMو�1 )��)�

4.96 ppm  اوج و,- 
�(��( 
H-9b  1�2 و H-9a أ�G@-� إ�(J = 17.5 Hz)  @�2δ = 5.0 ppm �+ �� 1ا����5

،� �2δ = 6.09  ppm@  (J = 17.3-10.6-3.9) -,اوج)��)�
  7K��--7K��B-و إ��رة 1�2 ��� 7K��B ا���-�


 ، أ+� ا���و-�ن ا8H-M أ�G@ت إ�1�K��B رة��إ ��� 1�2 ���� A(7 ا��ا	اوجو��,- 
�(��((J = 8.5 Hz) 

 @�2δ = 5.27 ppm ال@��GHا 
�BCB 
	2�I+ 
J(ا�� ,��+ (CH=C) 1إ� @�Gا .H-4  

-RMNط	ف  	ظ�ر
1
H ]د �ذ�ك ]2: ��ل ر�م�ةإ��ر و!  �	�����1ل  ��!H @�2 δ = 4.51 ppm  
�(��(

 δ = 4.0 ppmإ�"  δ = 3.20 ppm إ��رات 78 ا���4ل +� �
:) +���ع (J = 7.7 Hz)  -,اوج O@رت )ـ

�� ا��4���ز1�2 أ7P  ��5 �8�2ا���	زة  �و%دة ا��	�$وز G 1�2 أط��ف ا�2��دا COSY ، HSQC  و

HMBC ]3-4-5:��ل ر�م[.   

���� ط��+ HSQC ]�5ت ا�; ]4: ��ل ر�م�(����( 

 ����+� ر)R �� ا���و-��5ت ا�:�)>�+   

�ط& ط	ف 	COSY ]3: ��ل ر�م[ ��( S���- A<(  ا��رو�ونH-4  ��-ر��إ ��و +�4�1�2 ���+ 7�2 �

����
 أ.�د	2�I+ 
J(1�2 را ������2@ +;� δ =1.65 ppm و δ = 1.77 ppm ���<8ا�ـ   +�CH3-6  وCH3-

�� 1�27K��B ا���ا�7 7� 1�2 ���� +�اS8 ����و-�ن 7K��Bδ = 3.14  ppm �2@ -، و +A ا���و-�ن ا�Tي 

H-3 ،R�-��
  ا��UMھTا  �.C�ا� Sا����� 

 ا����5
 +� CUل )>�	2�I�ا� 
J(ا��ا A+ 1�2 ��Jا� V	5

Mن ا�ا���و- A+ 7	و��H-8 .   

  

CH3

CH3

H

H 4

6

7

3

H

H

H
8

9

COSY

��� :-7a- ت�<���- ���W+COSY  ��� ا�������P1 
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 7J��   +A ا���)��5تS���-  2JC-H +� 5�ع )>�
 ]5: ��ل ر�م[ HMBC ط��H-3  1�2ا���و-�ن 

(123.1) C-4  (138.5)و C-8 72�(ن ر�إ�1 ��) 
���� �2@ ا�:7��4 إ8�9 δ = 79.5 ppm  "ا$�د إ�

 δ = 1.27 ppm و ppm 1.20 ��7�2 +��� -���ان A+ +4@�2ا�Tي )@وره ��C-2  S���- A<( 7Jا��ر�ون 

+�  'H-1 ا��4���ز �5�+��ي �:�و+A ا���و-�ن اM ،1�2 ا���-�� CH3-1و  CH3-10 أ�G@-� إ�1 �� +� �ـ

  .]7b: ��ل ر�م[  !����ن�Z 2 ا�:�� 78 ا���AO ط-��ر��Y@ ا

  

��� :-7b- ت�<���- ���W+HMBC  ��� ا�������P1 

 ������ 
�@ ا����
 ا�	�ا]�@;��P1  ن�ي 1�2 ��)��;�
   )�>�ر5
O��� [�� +���ظ�، ا� C-3ا�Tي ��O


 ا��,اوج �(�B و 
�
، ا���@د�K�����ا��7  - 1-ا��@و5
 78 ا�4@ول H-3 ،H-4 ،H-8: ���و-��5ت�ا=زا.�ت ا�

�
 ��	V ا�����(�D+ ءت�! 
 ��)�ن ا�Tي ���^ و ]Matricaria chamomilla L. ]11 ا���,ول +� ا����

C-3 3�!�- ذو β ،�<( 1إ� 

 1�2 ط�� 
إ8�9�.C�ا� Sا����� ROESY]`Oر ��� :7[  ��(H-4  وH-3  و

 A+ ��(��[H-8 ������ 
�Kا���� 
����� +� ا��Oاح ا����+P1  7�� ��� : 

 

2,5-dimethyl-3-vinyl hex-4-ene-2-O-β-D-glucopyranoside 

(Chamolol) 

 

 

 

CH3

CH3

O

CH3H3C

O

HO

HO
OH

HO

H

H

H

1

2

10

H

3

4

H

5

6

7

8

9

HMBC

CH3

CH3

O

CH3H3C

O

HO

HO
OH

HO

H

H

H

1

2

10

3
4

H

5

6

7

8
9

H



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�	�ط��ت ا�ط���� :   -1-)دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J en Hz ; 125 MHz, δ), 


	ر�ب � P1 ا�ـ �� CD3OD     

  � P1 78 (CD3OD)ا����

A9��ا� δ C  δH m (J Hz) A9��ا� δ C  δH m (J Hz) 

1 25.0 1.27s  Glucose 

2 79.5 - 1′′ 97.4 4.51, d (7.7) 

3 52.7 3.14, dd (8.7-3.1) 2′′ 73.9 3.18, t (7.8) 

4 123.1 5.27, d (8.5) 3′′ 76.9 3.38 t (8.8) 

5 132.9 - 4′′ 70.4 3.32 t (7.2) 

6 16.9 1.65, s 5′′ 76.2 3.26 m 

7 24.8 1.77, s 6′′ 61.5 3.67, dd (11.9-5.6) 

8 138.5 6.09 ddd (17.3-10.6-

3.9) 

3.84, dd (11.8-2.4) 

9 113.6 4.96, d (9.1)  

5.0, d (17.5) 

10 21 .1 1.20 s 

 

 

 

-RMNا�ـ   ط�� : -1-��ل ر�م
1
H  ر�ب�*�P1 ا�ـ ��  CD3OD 

H3-6 

H-9a 

H3-10 
H3-1 

H3-7 

H-2′ 

H-3 
H-5′ 

H-4′ 
H-3′ 

H-6′a H-6′b 

H-1′ 

H-9b H-4 

H-8 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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13 ا�ـ  ط�� : -2-��ل ر�م
C JMod  ر�ب�*�P1 ا�ـ ��  CD3OD  

  

 

�@ � : -3-��ل ر�م@�-��J  ا�ـ COSYر�ب�*� P1 ا�ـ ��  CD3OD  

C-6 
C-1 

C-10 C-7 C-3 

C-2 

C-4 

C-5  

C-8 

C-9 

C-1 ′ 
C-3 ′ 

C-6′ 

C-5 ′ C-4 ′ C-2 ′ 

H-5′/H-4′ 

H-4′/H-3′ H-5′/H-6b′ 

H-5′/H-6a′ H-2′/H-3′ 
H-1′/H-2′ 

H3-6/H-4 

H3-7/H-4 

H-9a,b/H-8 

H-3/H-4 
H-3/H-8 

H3-1 

H3-10 

H3-7 H3-6 

H-3 

H-2′ 
H-5′ 

H-4′ H-3′ 

H-6′a H-6′b 
H-1′ 

H-4 

H-9a 
H-9b 

H-8 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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 CD3OD  �� ا�ـ P1 �*�ر�بHSQC ا�ـ  ط�� : -4-��ل ر�م

C-6/H3-6  

C-7/H3-7  

C-10/H3-10  

C-1/H3-1  

H-4 

C-1′/H-1′ 

H-4′ 
H-2′ 

H-3′ 
H-5′ H-6′a H-6′b 

C-4/H-4 

C-8/H-8 

C-6′/H-6′a C-6′/H-6′b 

C-3′/H-3′ 
C-2′/H-2′ 

C-5′/H-5′ 

C-4′/H-4′ 

H-1′ H-9b H-9a 

C-9/H-9a C-9/H-9b 

H-8 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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  CD3OD  �� ا�ـ P1 �*�ر�بHMBC ا�ـ  ط�� : -5-��ل ر�م    

  CD3OD  �� ا�ـ P1 �*�ر�بROESY ا�ـ  ط�� : -6-��ل ر�م  

C-4′/H-6′b,a ′′ 

C-4′/H-6′b,a ′′ 
C-2/H-1′ 
C-2′/H-1′ 

C-4′/H-5′ 
C-6′/H-5′ 

C-1/H-3 
C-10/H-3 

C-1′/H-2′ 

C-2/H-3 

H-2′ 

C-9/H-3 

C-8/H-3 
C-5/H-3 

C-4/H-3 

H-3 

C-8/H3-7 
C-5/H3-7 

C-8/H3-6 
C-5/H3-6 

C-4/H3-6 C-4/H3-7 

C-2/H3-1 

C-2/H3-10 

C-3/H3-10 

C-3/H3-1 

C-1/H3-10 

C-10/H3-1 
C-6/H3-7 

C-7/H3-6 

H3-10 
H3-1 

H3-6 H3-7 

C-7/H-4 

C-6/H-4 

C-8/H-9b,a 

C-4/H-8 

C-2/H-8 

C-3/H-9b,a C-3/H-8 

H-6′a 
H-6′b 

H-1′ 
H-4 H-8 

H-5′ 

H-4′ H-3′ 
H-9b H-9a 

H-3/H-4 

H-7/H-4 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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 P2	� ن ا����وي �
	ر�ا���� -2

  �����13 �� +� ط�	 
C  وRMN-

1
H ]9-8: ��ل ر�م[  ������P2 د�رات 5 و !��78 +�4ل  إ
 ا�;�>


��J1�2 ط�� ا�� ���� ��. ،RMN-
1
H ]رات 5 ]8: ��ل ر�م��إ  
��J�5ت ا���78 +�4ل ا���و-

7��  :!�ءت ��� 

) )��)�
 -,اوج δ= 6.83  ppmو �2δ  = 7,62ppm@ 	�� ل +& إ��ر�	ن  ��!	�	ن  AB ��5مJ = 15.8 Hz( 


�H1�2 د 
�K��B 
	2�I+ 
J(د را�ا و!@��GHلا  CH = CH 
���D�( وق�	+ (Trans) @�Gإ�1 �-أ �+ �� 

H-7 وH-8 �     .1�2 ا���-�

1)���+� إ��رات CBث )�ء ,*" ��ل ��5ABXم H  
��J�5ت ا���وا.@ة 78 +�4ل ا���و- �� اMو�1 ،�

1�2 ��� 7K��B  (J = 1,8 Hz)  @�2δ 7.20 = ppm و 
�� 1�2 ا����5� 7K��B – 7K��B (J = 8.2-1.8 Hz) 

@�2 δ 7.08  = ppm 1�2 و 
�� ا������  7K��B)J = 8,2 Hz(  @�2δ = 6.83 ppm، ��5ا 
� ھTه ���@د


 ا=��راتBCا�� H ����� أن :�- Hإ 
<�;� 
��J2 ال@��GHا 
�BCB 78 A9ا�ه   4و  3، 1 ا��Tت ھ@�Gأ

 .1�2 ا���-�� H-5و  H-2 ،H-6 إ�1 �� +� ا���و-��5ت

 ��� ���� ��Jا� V	5 �+���(  
��� إ��رة أ.�د� 7 -��� 1�2:����+ 
 -��� 3H   @�2 و!�د +�4�2

δ 3.92  = ppm  

��)��5ت ا�;�+�
 �����  ]01: ��ل ر�م[ �2H�( HSQC��د 1�2 ط����( 
+� ر)R �� ا���و-��5ت ا�:�)>

  C-2،(116.6)  C-5، C-6(124.0)، (146.8)  C-7،(116.0)  C-8 ،(56.4) (111.7) ،و ا��7 -��� �2@  ���

OCH3  

-RMNط	ف��	ز 
13

C ]) ]10: ��ل ر�م�!�رة �د ��نا�(�� �Uص δ=168.0 ppm �2@ -��� ر)�72 

� ��5�(��(

 �ظ�	�I�.،  د�إ�1 و! 
 ا������ن ��)��5ن ،ا������:7 ��)�ن �Uص )�4��2
إ8�9



ا��;�>
 ا ��)�ن 78 +�4لذرات  6و  CH = CH +�ا8>�� إ��4+ 1�2��J�  ت��J��ا� @�Y� ا���T�رة

  .أC2ه


 ا��GH@ال و CBث +:��@Hت P2ا�����  f���:5 أن ھ�� إ�1�BCB 
��J2 
�;��ي 1�2 .�> )
2��4+ 

CH = CH ،
�I�. 
2
 +����:7 و وظ�	�4�+(.  

 
8����A9��- تا�H@��:� ق�ث 8Cا�� 

 ا�;�>��Jا�� 
�:���( ،��I��� �5�4�  1ط��إ� HMBC ] ل��

����  ا�Tي ]11: ر�م
2
 ��)�CH = CH  (��5 ا-��ل ا���4�2�4�� g�;ا�  
��Jا�� 

 و ا�;�>�! �+



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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 و)>A ا���)���5، ��)�ن و ا��4��2
 ��Tه H-7 ا���و-�ن )�� ا���;�ظ ������S ��5ا+� !�
 أ�Uى، 

�� δ=127.8  Hإ�1 ا���)�ن ا�Tي ���� �2@  إ8�9
، C-6 ،C-2 ��ا���)�5و  ا���و-�ن ھTا )�� ����Sا���

��)�ن�� Hن إ���
 C-1 أن ��Jا�� 
<�;��.  

 i.C5 ��Jا� V	5 1�2  A<( ن�ا���و- ��( S���-H-6 5�(��و  - 2-ا�4@ول 78 ��ا��@وC-2 ،C-7 5 ��و ا�

@�2 ������)�ن δ=150.5  ppm ا���)�ن ا�Tي �� S8ا�ا�� C-4، �.إزا 
��O3  
�K����و ]��ب أي )>A ا�

 A+ S���-��:ھ�@رو� 
-���i.C5 ��� A<(  ��( S، ا��:��@Hت ا���T�رة اC2ه -�Y@ ا�4�� �+�. 35�2

 ا�G@ إ�1 ا���)�ن δ=149.4 ppm �2@ و ا���)�ن ا�Tي ����  C-4 ،C-6،C-7 و ا���)��5ت  H-2 ا���و-�ن

C-3 ، 
2
 ا������:7 +� ��Y@ ار-��ط�� )��;�>�4�+ A+ S���- 
�<( ��UMا اT7 ھJ��AO��78 ا� 
��Jا�� 

   .]12: ��ل ر�م[ 3

  

���� ا�����  ���W+HMBC -���>�ت -12-: ����P2  


 ��� )�J2lء ا���[
 -:�k -2-ا��@و5
 78 ا�4@ول ا�:�)>
 ا�����Jت ھTه ���Kا���� 
�� ا��:������� P2   

  

Acide ferulique   

OHO

H

H

OH

OCH3

H

H

H

1

2

3

4
5

6

7
8

9

HMBC

H

H

O OH

H H

OCH3

OH

H

1

2

3
4

5

6

7
8

9



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�	�ط��ت ا�ط����   -2-)دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz , 125 MHz, δ ;), 


	ر�ب � P2 ا�ـ �� CD3OD    

   

  � P2 78 (CD3OD)ا����

A9��ا� δ C  δH, m (J Hz) 

1 127.8 - 

2 111.7 7.20, d (1.8) 

3 149.4 - 

4 150.5 - 

5 116.6 6.83, d (8.2) 

6 124.0 7.08, dd (8.2-1.8) 

7 146.8 7.62, d (15.80) 

8 116.0 6.63, d (15.80) 

9 171.1 - 

OCH3 56.4 3.92, s 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�ـ   ط�� : -8-��ل ر�م
1
H  ر�ب�*�P2 ا�ـ ��  CD3OD 

 

 

 

13 ا�ـ  ط�� : -9-ر�م��ل 
C JMod  ر�ب�*�P2 ا�ـ ��  CD3OD  

O-CH3 

H-5 

H-6 

H-2 

H-8 
H-7 

C-1 

C-2 

C-8 

C-4 

C-3 

C-5 C-6 

OCH3 

C-7 

C-9 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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  CD3OD  �� ا�ـ �P2*�ر�ب  HSQCا�ـ   ط�� : -10-��ل ر�م

   

C-7/H-7 

C-2/H-2 

C-5/H-5 

C-6/H-6 

OCH3 

C-8/H-8 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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  CD3OD  �� ا�ـ �P2*�ر�ب  HMBCا�ـ   ط�� : -11-��ل ر�م

  

  

  

  

  

  

  

  

  

 

C-6/H-2 

C-4/H-6 

C-9/H-7 C-9/H-8 

C-3/H-5 

C-6/H-7 

C-2/H-7 

C-8/H-7 

C-3/H-2 
C-4/H-2 

C-3/OCH3 
C-7/H-6 C-7/H-2 

C-4/H-5 

C-1/H-5 
C-1/H-7 C-1/H-8 

C-2/H-6 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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  P3ا��
	� ا����ن ا����وي �
	ر�ب  -3

���� ط��  RMN-
1
H]`Oر ��� :13 [������ P3  3(�D-7��  3<(�G رات��و إ 
�	�Jرا-3 ا���إ ��(

 �
 ا��,اوج ����و-��5ت ا��:�4
 78 ا�4@ول  P2ا�����(�B و 
�
، ا���@د�K�����+� .�� �O` ا=زا.�ت ا�

3 ��@ ا���[
  P3، إ�1 ا35 �:�4 ]��ب +4��2
 ا������:7 1�2 ط�� ا����@;- ����و 3��2 

 ������ 
�K�������P3  7ا� ���:  

  

Acide cafeique   

-RMNا�	�ط��ت ا�ط���� :   -3-)دول ر�م
1
H (500 MHz, δ ;ppm,  J ; Hz),  ر�ب	
� P3 ا�ـ �� 

CD3OD    

 

  � P3 78 (CD3OD)ا����

A9��ا� δH m (J Hz) 

1 - 

2 7.05 d (2.0) 

3 - 

4 - 

5 6.80 d (8.2) 

6 6.96 dd (8.2-2.0) 

7 7.75 d (15.9) 

8 6.24 d (15.9) 

9 - 

  

H

H

O OH

H H

OH

OH

H

1

2

3
4

5

6

7
8

9



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�ـ   ط�� : -13-��ل ر�م
1
H  ر�ب�*�P3 ا�ـ ��  CD3OD 

 

 

 

 

 

 

 

 

 

 

 

 

× H-6 
H-8 

H-5 
H-2 H-7 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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  P4 ن ا����وي �
	ر�ب�ا���� -4

 ����-RMNط��  
1
H ]`Oر ��� :14[  ������P4 د�و!  
2��4+Coumaroyl   1�2 3-را��ءت إ�!

��
 ا��GH@ال � �-�+��, ����K��B إ��ر-�� ،��K��B 
	2�I+ 
J(ا�
���D�( وق�	+ (Trans) ���-�2@  انδ 

= 6.30 ppm  و δ = 7.62  ppm �+���(1H   اوج,- 
 �� +� إ�1ا�G@ا  ،��� وا.@ة (J= 16.0 Hz)و )��)�

H-8 وH-7 ���+� إ��ر-�� إ8�9
 إ�1 ،1�2 ا���-��( ����K��B 2H  اوج,- 
�(�B و (J= 8.6 Hz)  ع�5 �+

Ortho  ال@��GHا 
�K��B 
��J2 
 δ = 6.83  ppm �2@ اMو�1 ، -���4و 781 ا������O   +��,-�ن �;�>

   H-6، H-2أ�G@ت إ�1 ا���و-�δ = 7.47 ppm  ��5و ا����5
 H-5 ،H-3   @�2أ�G@ت إ�1 ا���و-���5 

 @�Y�13ط�� 
C JMod  ������P4 ] ���51[ ( 
ذرات ��)�ن، .�� i.C5  7�!�د ا�����+�ت ا�:�)>

 
	2�I+ 
J(ر-�� +��,-�� ��ا��د إ�و!CH = CH  1إ� 

  4إ8�9�K��B 
��J2 
<�;� 
m�U رات��إ

��5�(�� 

 ا��GH@ال، ز��دة 1�2 ھTا و!�د +�4�2�I�. 

 )�ظ�	m�U.  

�+ ����-HSQC  ] ���61[  ��� 
� ا���و-��5ت ����)��5ت ا�;�+�:5.  


 ��5�4 إ�1 ط�� ��Jا�� 
�@ +�AO ا��:��@Hت 1�2 ا�;�>@;��HMBC ] ���71[  S���- A<( ����ا�Tي 


، و )>�
 -���5 ��( S	V اا���و-�ن وا���)�ن ا�Tي ���� H-8 )�� ا���و-�ن �I�;ا� 
 = δ �2@و ا��ظ�	

125.8  ppm  ن�(���� S8ا�ا��C-1 
��Jا�� 
<�;��.  

��)�ن �� 
�K�����
 اHزا.
 ا���OC-4  13ط��
C JMod 
���� +>�ر5
 )����ا!A ا��

]21[
  ��;�-@ل 1�2 ا35 

2
 ھ�@رو�:���4�+  ������ 
�Kا���� 
   .P4، �� ھTه ا�����Jت ->�د�5 ا�1 ا����

   

  

Acide Coumarique   

  

OHO

H

H

OH

H

H

H

H

1

2

3

4
5

6

7
8

9



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�	�ط��ت ا�ط���� :   -4-)دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz , 125 MHz, δ;), 


	ر�ب � P4 ا�ـ �� CD3OD    

  

  � P4 78 (CD3OD)ا����

A9��ا� δ C  δH m (J Hz) 

1 125.8 - 

2 129.7 7.47 d (8.6) 

3 115.4 6.83 d (8.6) 

4 159.8 - 

5 115.4 6.83 d (8.6) 

6 129.7 7.47 d (8.6) 

7 145.5 7.62 d (16.0) 

8 114.2 6.60 d (16.0) 

9 169.5 - 

 

 

-RMNا�ـ   ط�� : -14-��ل ر�م
1
H  ر�ب�*�P4 ا�ـ ��  CD3OD 

 

 

H-2, H-6 H-5, H-3 

H-8 H-7 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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13 ا�ـ  ط�� : -15-��ل ر�م
C JMod  ر�ب�*�P4 ا�ـ ��  CD3OD 

  CD3OD  �� ا�ـ �P4*�ر�ب HMBC ا�ـ   ط�� : -16-��ل ر�م

  

   

C-9 C-4 

C-6, C-2 C-5, C-3 

C-1 

C-8 
C-7 

C-1/H-7 
C-2, H-6 

C-2,C-6/H-3,5 

H-2, H-6 

H-7 
H-5, H-3 

H-8 

C-8/H-3, H-5 C-4/H-6, H-2 

C-9/H-8 

C-1/H-8 

C-9/H-7 

C-8/H-7 

C-1/H-3,5 

C-6, H-2 

C-1/H-7 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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  P5ا��
	� ا����ن ا����وي �
	ر�ب  -5

  1J2أ 
���MS ESط�� ا�
-

 ]`Oر ��� :17[  ������P5 @�2 
�K,! 3�� 
��Om/z= 137  ـ� [M-H]
-

 

 
��4+ 
]��� 
  .�benzoïque-hydroxy-p Acideـ  ھ7 5	:�� ا���[
 ا��4��
  3O 6H 7C+�ا8>

-RMNط��  P5  1�2ا�����  إ��رات ���-
1
H ]`Oر ��� :18[ 
��J�5ت ا���1�2  78 +�4ل ا���و-

 �+���( ����K��B ��-ر��إ ��� 2Hوا.@ة ��
 1�2  (J= 8.7 Hz)-,اوج  )��)�
 و ،��Hد د�و!  
��J2 
<�.


�K��B ال@��GHع  ا�5 �+(para) ]`Oر ��+�ا8>
  δ = 6.83  ppm �2@، -��� ا=��رة اMو�15[ 1: �


 -�.7 إ�1 و!�د +4��2
 ھ�@رو�:� +�4ورة ���� H-5و   ����H-3و-���5 �K�����
 ازا.���� ا���O  H

 AO��78 ا� Hن إ���� ان -��4 ، 
     H-2+�ا8>
 ����و-�δ = 7.79 ppm  ��5 �2@-��� و ا=��رة ا����5

   .H-6و 

  

`Oر ���-19- :������ 
  P5 ا����
 اMو��

 ��J� ��-�<(�G A+ fKه ا����Tھ 
<(�J�( 
���-ا�
MS ES  د�ض و!�	وا��7 - 
�I�. 
 781 ا���AO  ظ�	


<�;�� 
��Jا��  ، 

ھTا �����A+ 1 ا���[�Kا���� ������ P5  

  

Acide p-hydroxy-benzoïque 

 

R1

H

R2

H

H

H
1

2

3
4

5

6

OHO

OH

H

H

H

H

1

2

3

4
5

6

7



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�	�ط��ت ا�ط���� :  -5-�دول ر�م 
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz , 125 MHz, δ), 


	ر�ب � P27 ا�ـ �� CD3OD    

  � P5 78 (CD3OD)ا����

A9��ا� δH m (J Hz) 

1 - 

2, 6 7.79 d (8.7) 

3, 5 6.83 d (8.7) 

4 - 

7 - 

 


  : -17-��ل ر�م���  CD3OD  �� ا�ـ �P5*�ر�ب   -MS ESط�� ا�

-RMNا�ـ   ط�� : -18-��ل ر�م
1
H  ر�ب�*�P5 ا�ـ ��  CD3OD 

  

[M-H]
-
 

H-2 , H-6  H-3 , H-5  



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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 P6ن ا����وي �
	ر�ب �ا���� -6

����-RMNط��  
1
H ]`Oر ��
 ا��GH@ال -���  و!�د ]20: ��BCB 
��J2 
1)���+�  إ��را-��.�>H  ���


 �2@ إ��رة1�2 ��� وا.@ة، اMو�1 I��2 δ = 7.46 ppm  ن�و-���� 

  إ��رة-���� ، H-2+�ا8>�K��B

 
I��2

   إ��رةو ، H-6 +�ا8>
 ����و-�ن  (J= 8.0 Hz)  ���-@�2 δ = 7.45  ppm-,اوج  )��)��K��B

))��)�
 -,اوج J= 8.0 Hzن  (�و-���� 
�� رH-5  ���-@�2 δ = 6.82  ppm ]`O+�ا8>� :15[ 
، )���>�ر5

 
����+ A!�5ت )��ا�ه ا���و-T�� 
�K�����]�O]21` ا=زا.�ت ا�
7K��B  (ortho)ور-�أ-�.7 ��� و!�د ��5م  

   .4و 3ا���@رو�:�� 1�2 ھTه ا�;�>
 78 ا������9 

 

`Oر ���-21- :������ 
  P6 ا����
 اMو��

 1J2أ 

 إ8�9
 إ�1 ا�����+�ت ا�:�)>���MS ESط�� ا�
-

  ]`Oر ��� :22[  ������P5  
�K,! 3�� 
��O

@�2m/z= 153  ـ�-
H]-[M

  
��4+ 
]��� 
 �Acideـ  ھ7 5	:�� ا���[
 ا��4��
  4O 6H 7C+�ا8>

protocatechuique  اTو ھ
� ا����G��� ������ 

 �)، و P6 اMو��<(�Jـ ا��� 
�	�Jت ا���J��RMN-
1
H   A+


+���Jت ���MS ES ط�� ا�
-

  AO��78 ا� 
�I�. 

 1ا��7 -	�ض ����2 و!�د وظ�	<�;��   

   ������ 
�Kا���� 
  :ھP6  7و 3��2 �8ن ا���[

 

Acide protocatechuique  

OH

H

OH

H

H

1

2

3

4
5

6

OH

OH

OHO

1

2

3

4

5

6

7



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�	�ط��ت ا�ط���� :   -6-)دول ر�م
1
H (500 MHz, δ ;ppm,  J en Hz ),  ر�ب	
� P6 ا�ـ �� 

CD3OD     

  

  � P6 78 (CD3OD)ا����

A9��ا� δH m (J Hz) 

1 - 

2 6.82 d (8.0) 

3 - 

4 - 

5 7.45 d (8.0) 

6 7.46 s 

7 - 

 

 

-RMNا�ـ   ط�� : -20-��ل ر�م
1
H  ر�ب�*�P4 ا�ـ ��  CD3OD  

H-2 

H-5 H-6 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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 ط�� : -22-��ل ر�م����8
 ا���J+  ر�ب�*�P6 ا�ـ ��  CD3OD 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

[M-H]
-
 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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  �P7ن ا����وي �
	ر�ب �ا��� -7

13���� ط�� 
C JMod  ������ P7 ]`Oر ��-��� 78 إ��رات +���  6 ،إ��رة ��)�ن 14و!�د   ]23: �

،
��Jا�� 
+������ ، أ.@اھ�� إ��رات +��,ة ��.@ة ھ�:�ز، إ��ر-�� +�ا8>��� ��4��7�2  6  +�4ل ا�;�>

sp-���4 +� 5�ع  اتذ
3 (CH2) ���+ ذرة أ�:��4  وا.@ة ��;-(CH2-O) 

���� ط�� RMN-
1
H ]`Oر ��� :24[  ������P7  �5ت�و-�( 
��J2 ��5م ��� 1�2ABX  1�2 ل@-


 ا��GH@ال، .�� !�ءت �BCB 
  :)�و-��5-�� ��� ��7و!�د .�>

�  �+���( 7K��B ��))��)�
 -,اوج و  1Hإ��رة 1�2 �J = 1.4 Hz(  @�2δ = 7.10 ppm 1إ� 
  H-2 +�ا8>

� 7K��B ��7 )���+� -إ��رة 1�2 �K��B1H  اوج,- 
، (J = 8.1-1.6 Hz) @�2 δ = 6.81 ppmو )��)�

  H-6 +�ا8>
 إ�1 ا���و-�ن

7 )���+�  ةإ��ر �K��B ��� 1�21H اوج,- 
 ، +�ا8>
 (J = 8.1 Hz)  @�2 δ = 6.79  ppmو )��)�

   .H-5 ��و-�ن��


�K��B رة��د إ�و! i.C5 ��Jا� V	5 1�2 ���- (J = 7.4 Hz) @�2  δ = 4.77  ppm ن�و-��� 
 +�ا8>

�� ا��4���ز ا�2��دا 1�2 اMط��فأG 35+��ي �2ف 1�2 ا�) 5COSY, HSQC, HMBC( ] ���`Oر: 

25-26 -27[.  

���� ط��  ���COSY ] ���`Oد ��5م ] 25 :ر�و!A2X2 1�2  ����+�  إ��ر-����( ����BCB2H  ، 
�Hد


 )Tرة ���+ ����2
 ا�4�+ ��;� �
 �oزا.
 ��5ا �:��4،أ1�2 أن ھTا ا�����K�����
 �o��رة ا��BCا�� 

) )��)�
 -,اوج و δ = 3.73  ppm �2@ا��CH2-O ���- 7 اMو�1 J = 7.0 Hzت  (@�Gإ�1  أ H2-8 ،  �+إ

���- 

 ا����5�BCرة ا����) �2@ ا=J = 5.7 Hz( @�2  δ = 2.75  ppm ن�و-���� 

  H2-7 +�ا8>���+


��Jا�� 
<�;��(.  

 �8��ة 1�2 أن ا���� ���J�- ت��J��ه ا�Tھ ��P7  
�BCB 
��J2 
�;��ي 1�2 +:��@��� ��-��Jن );�>

�� ا��:��@��� ��5�4 إ�1 ط�� Tھ A9��- @��� [ HMBCا��GH@ال، ��;@�`O27 :ر [ A<( ����ا�Tي 

����ان �2@ �و ا���)���5 ا��S���-H-2 T )�� ا���و-�ن  �δ = 123.8  ppm  وδ = 145 .2  ppm  1ا إ�@�Gا

�+ �� C-6  وC-3 �
 -���S )�� ا���)�ن ، 1�2 ا���-��<( i.C5 ��Jا� V	5 1�2C-1 ن�و ا���و- H2-7 


 78 ا���AO نأ1�2  +� �@ل���;+ ���Hا 
2��4+ 1 
<�;�� ، S���- 
 و C-3 )�� ا���)�ن أ�Uىو)>�

Mن ا�ا ا���و-Tل 1�2 أن ھ@�
  3 ا��UM +;��ل 78 ا���5AO�+��ي �:�� ا��4���ز +� <�;��] ���`Oر: 

28[.  



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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 ���� ا�����  COSY و  ���W+HMBC -���>�ت  28����P7  

��)�ن � ا���ا8>
 ا+� ا=��رة � C-4  13-��� 1�2 ط��
C JMod ] ���`O�2@  ]23 :رδ = 157.1  ppm 

2
 ھ�@رو�:�� 
.�+�)�>�ر���5 )����ا!A -��� أ��5 �4���.   

� - 7- ا��@و5
 78 ا�4@ول�����Jت ا����� 
�Kا���� 
 . P7 ->�د�5 إ�1 ا��Oاح ا����

 

β-D-Glucopyranoside, 2-hydroxy-5-(2-hydroxyethyl) pheny 

 

-RMNا�	�ط��ت ا�ط���� :   -7-)دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J en Hz ; 125 MHz, δ), 


	ر�ب � P7 ا�ـ �� CD3OD    

  

OH

R

O

O

HO

HO

OH

OH

1
2

3

4
5

6

7

8
1'

2'
3'

4'
5'

6'
H

HMBC

COSY

H

H

OH

HO

O

O

HO

HO

OH

OH

1
2

3

4

5

6

7

81'
2'

3'

4'
5'

6'

  � P7 78 (CD3OD)ا����

A9��ا� δ C  δH m (J Hz) A9��ا� δ C  δH m (J Hz) 

1 130.7 -  Glucose 

2 118.2 7.10 d (1.4) 1′′ 103.2 4.77 d (7.4) 

3 145.2 - 2′′ 73.5 3.50 t (7.4) 

4 157.1 - 3′′ 76.2 3.48 t (9.2) 

5 115.3 6.79 d (8.1) 4′′ 70.4 3.43 t (8.0) 

6 123.8 6.81 dd (8.1-1.6) 5′′ 76.9 3.44 m 

7 38.1 2.75 t 2H (7.0) 6′′ 61.1 3.67 dd (10.7-4.8) 

8 62.9 3.73 t 2H (5.7) 3.84 dd (11.5-1.5) 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�ـ   ط�� : -24-ر�م��ل 
1
H  ر�ب�*�P7 ا�ـ ��  CD3OD 

13ا�ـ  ط�� : -23-��ل ر�م
C RMN- ���	�. JMod  ر�ب�*�P7 

H-2 

H-5 

H-6 

C-4  C-6′ 

C-5 ′′ 
C-1 ′′ C-3′′ 

H-3′ H-1′ 
H-6 ′a 

H-6 ′b 

H-2 ′ 

H-5′ 

H-7 H-8 

C-4′ 
C-2′ 

C-3  C-1  

C-6  C-2  C-5  

C-7  C-8  



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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�@ � : -25-��ل ر�م@�-��J   ا�ـ COSY ر�ب�*�P7 ا�ـ ��  CD3OD  

 

H-1′/H-2′ 

H-7/H-8 

H-5′/H-6a′ 
H-5′/H-6b′ 

H-2′/H-3′ 

H-4′/H-3′ 

H-5′/H-4′ 

C-2′/H-2′ 

C-3′/H-3′ 

C-6′/H-6′b C-6′/H-6′a 

C-4′/H-4′ 

C-5′/H-5′ 

C-5/H-5  

C-6/H-6  

C-2/H-2  

C-1′/H-1′ 

C-7/H-7  

C-8/H-8  

 CD3OD  �� ا�ـ �P7*�ر�ب HSQC ا�ـ   ط�� : -26-��ل ر�م



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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 CD3OD  �� ا�ـ �P7*�ر�ب HMBC ا�ـ   ط��-�@�@  : -27-��ل ر�م

 

 

 

 

 

 

 

 

 

 

 

C-3/H-2  

C-3/H-1′ C-3/H-5  

C-2/H-7  

C-6/H-7  

C-1/H-7  

C-6/H-2  

C-8/H-7  



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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O

O

OR(H)

HO

OH

OH

R1

 

�ن ا����وي �ا��� -8� �	
�P8 

����3 �*�	�� ا�ذي 	�ط&  �P8%ت ا�1�� +وق ا���/$)	� �*�ر�ب ا���/$)&  ا�*ونI  ول و�� 	ا�� &+

   3د�	ل ,*" أ�9 +7+ون أو +7+و�ول �$��دل +& ا��و56  -8- ا��$)*� +& ا�)دول  nm  350 ا��.درة �ـ

����3�3 �دل ,*" ا�5 ز	�دة +& �دة  nm 50  �ـ ت�در �6NaOH+� إا:زا%� ا��� و�رو�	� ,�د  -

  .OH'4-و)ود 

�@ة �2@ -@! 

 1�2 و!�د ھ�@رو�:�� .� 78 ا���5 A+  A9	V ا��	�nm 325 �2 ظ��ر ��2)�H7د .

 
(����� 
�2@ +>�ر5
 ط�� ا�����5�ل )nm 3  ��J)�>@ار  IIو���p@ ھTا )�=زا.
 ا���B���و+�

NaOAc.  

�2@ +>�ر5
 ط�� ا�����5�ل )�J	1�2I  7 +:��ى ا����)
  nm 48 ا=زا.
 ا���B���و+�
  ا��>@رة )ـ -

AlCl3+HCl د�إ�1 و! ��D-5-OH . 

و!�د ��5م 2@م �@ل HCl  1�2)�@ إ8�9
   1I +:��ى ا����)
 ا���:���و+�
 �2ا=زا.
  ]��ب  -

 
  .BأرB� 7K��B ھ�@رو�:�� 1�2 +:��ى ا�;�>


+7+و�ول �$��دل +&  أوھ& +7+ون  �P8*�ر�ب  و 3��2 .:� ھTه ا�����Jت �����8
 اMو��
 ا��>��.

  .'23@م و!�د +:��@ل 78 ا���AO  أوو!�د �5  3ا��و�5 

 

 

 

 

 

 

 ��. 

 �����fK ا�:�)>���+ 
�	�Jت ا���J��ءت ا��!@�Y�-RMN �� +� ط�� 
1
H ]`Oر �� أن] 29: �

 �
 ا��7 -��� ا=��رة��2رة 8C8 �2�ن +� CUل  P8ا������� إ��Gدھ� δ = 6.63 ppm  �2@ اM.�د��

 H-3. إ�1

@�Y�-RMN ط�� ��� 
1
H ]`Oر ��
 Bا�;�>
  أن] 29: ��1�2 )�و-��5-�� ا��GH@ال +� CUل ظ��ر  أ.�د

�� إ��ر-���  ����K��B  ر@O اوج,- 
  -��� اMو�1 �2@ ،��� وا.@ة 2Hو )���+� ) J =  8.8 Hz()ـ  ت)��)�



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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 δ = 7.88 ppm دھ���Gإ �����2@ �
5ا��� =��رةوا'H-6', H-2 إ�1 �� +�     δ = 6.97  ppm دھ���Gإ ����

   ����K��B !�ءت 1�2 ��� إ��ر-�� A )�و-��5ت ا�;�>
)�و-��5ت  أ+� ،'H-5', H-3إ�1 �� +�  

)J = 2.0 Hz (�+���( 1H  ���2@إ.@اھ δ = 6.48 ppm ن�دھ� إ�1 ا���و-��Gإ ���� H-8، ى�UM�2@  و ا

δ = 6.23 ppm ن�دھ� إ�1 ا���و-��Gإ ���� .H-6  

T78 ا�4@و��� ه�� ھ 
� 9-8-ا�����Jت ا��@و5����� 
�Kا���� 
 P8  ->�د�5 إذا إ�1 ا��Oاح ا����

 

Apigénine 

� - 8-!@ول ���� 
�K��ا� 

 8�ق ا���	:�4��Mا 
�8��J+ fK��5 P8 

  )nm( IIا����)
   )nm(��2)�ت أ�Uي  )nm( Iا����)
   ا���ا��

MeOH 351   -  266  

NaOH 400  325  274  

AlCl3 398  350-304  275  

AlCl3+HCl 398  341 -277  275  

NaOAc 375   -  275  

NaOAc+H3BO3 357   -  266  

 78NaOH  SK�Oد V�U  @�(و :�<�:+ ��Jا�  

  

-RMNا�	�ط��ت ا�ط���� :   -9-)دول ر�م
1
H (500 MHz, δ ;ppm,  J ; Hz ),  ر�ب	
� P8 ا�ـ �� 

CD3OD   

  �  P8 78 (CD3OD)ا����

A9��ا� δH m (J Hz) A9��ا� δH m (J Hz) 

2 - 1′ - 

3 6.63 s 2′  7.88 d (8.8) 

4 - 3′  6.97 d (8.8) 

5 - 4′ - 

6 6.23 d (2.0) 5′ 6.97 d (8.8) 

7 - 6′ 7.88 d (8.8) 

8 6.48 d (2.0)  

9 - 

10 - 

OOH

HO O

OH

3

45

7

9

10

6

1'

2'

3'
4'

5'

6'

8



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�ـ   ط�� : -29-��ل ر�م
1
H  ر�ب�*�P4 ا�ـ ��  CD3OD 

  

  

  

  

  

  

 

 

  

 

H-2′, H-6′ 

H-6  H-8  

H-3′, H-5′ 

H-3 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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ن ا����وي �ا���� -9� �	
�P9 

����� ا����  P9 ن����( �	mMا 
��Mا P;- 
����3 �*�	�� ا�ذي 	�ط&  8�ق ا���	:�4I  ول�� 	ا�� &+

    OH-3. و!�د 8C8�5�لد�	ل ,*"  - 9-ا��$)*� +& ا�)دول  nm  365 و ا��.درة �ـ

إ�"  NaOH �6+� إ,�د  ����3�3ا�5 ز	�دة +& �دة  nm 51  �ـ ة.درا��ا:زا%� ا��� و�رو�	�  -

MeOH  دل ,*" و)ود�-OH'4. 

-   
(����� 
1�2 و!�د  �دل MeOH إ�" NaOAc �6+� إ,�د  nm 4)�>@ار  IIا=زا.
 ا���B���و+�

 A9��7ھ�@رو�:�� .� 78 ا�.  

�2@ +>�ر5
 ط�� ا�����5�ل )�J	1�2I  7 +:��ى ا����)
   nm 55 ا=زا.
 ا���B���و+�
  ا��>@رة )ـ -

AlCl3+HCl د�إ�1 و! ��D-5-OH . 

�@ل HCl  1�2  إ�AlCl3+MeOH1 �6+�إ,�د   1I +:��ى ا����)
 ا���:���و+�
 �2ا=زا.
  ]��ب  -

  .Bو!�د ��5م أرB� 7K��B ھ�@رو�:�� 1�2 +:��ى ا�;�>
 2@م 

2@م و!�د  أو+A و!�د  KaempférolاMو��
 -�.��5p( ��� 7 أ+�م +��� و 3��2 .:� ھTه ا�����Jت 

 A9��3+:��@ل 78 ا�'   

 

  

-RMNط�� أ�@ 
1
H ]`Oر ��� أن ا] 30: �����P9 �2 ��2رة Kaempférol Mرا-3 ا��ل إCU �+5ر� 

 ��!	�	ن �	ن إ��ر ,*" ��ل ، %	ث �ظ�ر Bو  ��A	زة �*%*.�	ن  +& �)�ل �رو�و��ت ,طر	� ا��& �ظ�ر

�	!��  )J=1.7 Hz( �+���( 1H، "د ا1و��, δ =6.21   ppm �3 ����رو�ون�<H-6   
  ,�دو ا����5

 δ = 6.42 ppm ن�و-����( 
m�U H-8 و �	ن  ��!	إ��را���	ن  ��! )J=8.8 Hz( �+���( 2H، "د ا1و��, δ  

 =6.94  ppm ن	�3 ����رو�و��<H-3', H-5'   

 )����و-�δ = 8.13 ppm ��5 ,�دو ا����5m�U H-2', H-6' 

��Y@ أن )��
 ا����� -10-�� ا�����Jت +@و5
 78 ا�4@ول و P9  7ھ :  

OOH

HO O

OH

R



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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Kaempférol   

  

� - 10-!@ول ���� 
�K��ا� 

 8�ق ا���	:�4��Mا 
�8��J+ fK��5 P9  

  )nm( IIا����)
   )nm(��2)�ت أ�Uي  )nm( Iا����)
   ا���ا��

MeOH 366   -  265  

NaOH 417  325  278  

AlCl3 421  350-304  270  

AlCl3+HCl 421  341 -277  270  

NaOAc 382   -  270  

NaOAc+H3BO3 366   -  274  

 78NaOH  SK�Oد V�U  @�(و :�<�:+ ��Jا�  

  

-RMNا�	�ط��ت ا�ط���� :   -11-)دول ر�م
1
H (500 MHz, δ ;ppm,  J ; Hz ),  ر�ب	
� P9 ا�ـ �� 

CD3OD    

  

 

 

 

 

 

OOH

HO O

OH

3

45

7

9

10
6

1'

2'

3'
4'

5'

6'

8

OH

  �  P9 78 (CD3OD)ا����

A9��ا� δH m (J Hz) A9��ا� δH m (J Hz) 

2 - 1′ - 

3 - 2′  8.13 d (8.8) 

4 - 3′  6.93 d (8.8) 

5 - 4′ - 

6 6.21 d (2.0) 5′ 6.97 d (8.8) 

7 - 6′ 8.13 d (8.8) 

8 6.42 d (2.0)  

9 - 

10 - 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�ـ   ط�� : -30-ر�م��ل 
1
H  ر�ب�*�P9 ا�ـ ��  CD3OD 

 

 

 

 

 

 

 

 

 

 

 

H-2′, H-6′ 
H-6  

H-8  

H-3′, H-5′ 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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   P10 ن ا����وي �
	ر�ب�ا���� -10

����-RMNط��  
1
H ]`Oر ��� :31 [ ������P10  رات��إ 

 ���و-��5تط�	���J2  ��+��,ة ���

�@ي �5�8C8 لCU �+ ن�8C8 ع�ر +� 5�رةظ���إ 
� H-3 +�اS8 ����و-�ن �2δ = 6.55  ppm@  أ.�د

�� ا����7أ+� )>�
 )�و-�3-�5 Dءت 1�2 ا��!:   

 
<�;��( 
m�U رات��إ 
BCBB  AO��د +:��@ل 78 ا��ل 1�2 و!@��� ا=��رة اMو�3'، ���-  7+� � 1�2

 7K��B)J =  2.2  Hz(  �+���(1H  @�2δ = 7.42  ppm دھ���Gإ ���� -7K��B ا����5
 1�2 ��رةا=و 'H-2   إ�1 

7K��B )J = 8.0-2.2 Hz(  �+���(2H @�2  δ = 7.41  ppm دھ���Gإ ����H-6'  رة ا=و�� ��� 1�2 
ا�����

7K��B )J = 8.0  Hz(  �+���(2H @�2  δ = 6.92  ppm�+ �� 1دھ� إ���Gإ ���� .H-5' 

  :!�ءت 1�2 ��� إ��ر-�� A )�و-��5ت ا�;�>
 ا+�


إ��رة  -�K��B)J = 2.1 Hz(  �+���(1H  @�2δ = 6.45  ppm ن�دھ� إ�1 ا���و-��Gإ ���� H-8. 


إ��رة  -�K��B )J = 2.1 Hz  ( �+���(1H  @�2δ = 6.21 ppm ن�دھ� إ�1 ا���و-��Gإ ���� H-6 

 fKه ا����Tد�5 ھ�إ�1->  
�  أو��
ا��Oاح )�������P10 

 

���-32-  
�  اMو��
ا���������P10 

13���� ط��
C  ]`Oر �� �ت.�� -��� ا=زا.ذرة ��)�ن  15إ��رة +�ا8>
 �ـ  14و!�د  ]33: �

 
�K�������)��5ت ��ا�C-4', C-3', C-7 @�2 δ = 164.9  ppm  δ = 149.7,  δ = 145.7,   ان @�Y- 7ا��1�2 ا��


 ھTه ا���)��5ت ا��Cث .�+�
 ��Cث +4���2ت ھ�@رو�:7  �Kا���� 
8��P5 ا���� A!ا���ا A+ 
 ]13[+>�ر5

 ������P10  7�� ��� 

OOH

R3 O

R1

R2



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�	�ط��ت ا�ط���� :   -12-)دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J ;Hz , 125 MHz, δ), 


	ر�ب � P10 ا�ـ �� CD3OD    

 

  � P10 78 (CD3OD)ا����

A9��ا� δ C  δH m (J Hz) A9��ا� δ C  δH m (J Hz) 

2 164.9 - 1′ 122.2 - 

3 102.3 6.55 s 2′  115.8 7.42 d (2.2) 

4 182.4 - 3′  145.7 - 

5 161.9 - 4′ 149.7 - 

6 93.8 6.21 d (2.1) 5′ 112.7 6.92 d (8.0) 

7 164.9 - 6′ 118.9 7.41 dd (8.0-2.2) 

8 98.9 6.45 d (2.1) 

9 158.1 - 

10 103.6 - 

 

 

OOH

HO O

OH

3

45

7

9

10
6

1'

2'
3'

4'

5'

6'

8

OH

Lutéoline  



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�ـ   ط�� : -31-��ل ر�م
1
H ر�ب�*�  P10 ا�ـ ��  CD3OD 

 

13ا�ـ  ط�� : -33-��ل ر�م
C RMN-

1
H ���	�. JMod  ر�ب�*�P10 ا�ـ �� CD3O  

H-6′ H-6  H-8  

H-5′ 

H-3 

H-2′ 

C-4 

C-5  

C-8 

C-10 

C-5 ′ 
C-7 

C-4 ′ 

C-3 C-6 ′ 

C-2  

C-6 C-2 ′ 

C-1′ C-3 ′ C-9  



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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   P 11 ن ا����وي �
	ر�ب�ا���� -11

-RMN-��� ط�� 
1
H ]`Oر ��� :34[   ���ن ������ ا�:�)P11  Sان ا�����!Hا V	5 ^���P10  �و ھ

lutéoline،  1�2  i.C��  5	V ا���Jز��دة 1�2 ذ�^ �����P6  
ظ��ر إ��رة !@�@ة +��,ة ���4�2

 @�2 7:����+δ = 3.71 ppm  AO��78 ا� 

 8�ق ا���	:�4
 و ھTا +� �	:� '3ا������9��Mه أط��ف ا

�5 ز	�دة +&   nm �50درة �ـ NaOHإزا%� �� و�رو�	� ,�د إ�6+� .�� �i.C  -1-ا��:�4
 78 ا�4@ول


  ھ�:���و+7 ا5,��ح +�;�)
 )[��ب ، OH'4-�دة إ����3�3 �دل ,*" و)ود (�����1  
�2@ +>�ر5

�� ھTه ، B-@ل 1�2 ]��ب ��5م 7K��B ا���@رو�:�� 1�2 ا�;�>
  ،AlCl3+HCl  ��J(AlCl3ط�� 

�  -9-8- �� ا�����Jت +@و5
 78 ا�4@و������ 
�Kا���� 
  .P11->�د�5 إ�1 ا����

 

  

Lutéoline 3'-O-methyl ether 


  -13-!@ول ��Mا 
�8��J+ fK��5����� 
�K��ا� 
 8P11�ق ا���	:�4

  )5`( IIا����)
   )5`(��2)�ت أ�Uي  )5`( Iا����)
   ا���ا��

MeOH 350   -  266  

NaOH 400  325  274  

AlCl3 398  350-304  275  

AlCl3+HCl 398  341 -277  275  

NaOAc 375   -  275  

NaOAc+H3BO3 357   -  266  

 78NaOH  SK�Oد V�U  @�(و :�<�:+ ��Jا�  

 

 

 

 

O

OOH

HO

OCH3

OH

2

3

45

6

7

8

9

10

6'

2'

3'

4'

5'1'



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�	�ط��ت ا�ط���� :   -14-)دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J ; H, 125 MHz, δ), 


	ر�ب � P11 ا�ـ �� CD3OD    

 

  �  P11 78 (CD3OD)ا����

A9��ا� δH m (J Hz) A9��ا� δH m (J Hz) 

2 - 1′ - 

3 6.58 s 2′  7.42 d (2.2) 

4 - 3′  - 

5 - 4′ - 

6 6.25 d (2.0) 5′ 6.93 d (8.8) 

7 - 6′ 7.42 dd (8.8-2.2) 

8 6.48 d (2.0) OCH3 3.71 s 

9 -  

10 - 

 

  

 

 

-RMNا�ـ   ط�� : -34-��ل ر�م
1
H  ر�ب�*�P11 ا�ـ ��  CD3OD 

 

H-2′ 

H-6  H-8  
H-5′ 

H-3 

OCH3 

H-6′ 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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   P12 ن ا����وي �
	ر�ب�ا���� -12

���� ط�� RMN-
1
H ]`Oر ��) !���ن���^ 5	V اP12 Mا�����  أن  ]35: �lutéoline(  ������

 S(�:ا�P5 ،  ������ ��Jا� V	5 1�2  i.C�إ��رة !@�@ة +��,ة ��.@ة  7ظ��ر  P12ز��دة 1�2 ذ�^ 

 
�K��B رة��إ ��
 -,اوجھ��,وز، ���� ا���و-�ن ا5H�+��ي 1�2 ��(��( )J = 7.7 Hz  ( @�2δ = 4.70 

ppm  
�� ا��4���ز!�ءت +�ا8>
 ���و-��5ت  ppm 6.22 -784.0 ا���4ل  أ�Uىات را�� 6 ا�1إ8�9G.   

 @�Y�-RMNط��  
13

C  ]`Oر ��� :36[   ������ 75����!Hا�4,ء ا 
]�m P12  `�O لCU �+إزا.�ت 

 ،35�5�(�� ���@�Y��� ا��4���ز +� CUل  G د�و! �I��O 78 i.C5` ھTا ا���J  ،+��,ة �3 إ��رات6 أ

�� ا��4���ز 78 ا���δ= 148.6 ppm  AOا���4ل ا���-	A  إ�C-4' 1 إ��رةا5,��ح G ار-��ط @�Y� �+4' 

Cن�����!.  

�  -CU �+-4ل �� ھTه ا�����+�ت ا��@و5
 78 ا�4@ول ����� 
�Kا���� 
��� ا��Oاح ا�����P12.  

 

Lutéoline 4'-O-β-D-glucopyranoside 

 

 

 

 

 

 

 

 

O

OOH

HO

OH

O

2

3

45

6

7

8

9

10

6'

2'

3'

4'

5'1'

OH

O

1"

2"
3" 4"

5"

6"

HO

OH

OH



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�	�ط��ت ا�ط���� :   -15-)دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz , 125 MHz, δ), 


	ر�ب � P12 ا�ـ �� CD3OD    

 

  � P12 78 (CD3OD)ا����

A9��ا� δ C  δH m (J Hz) A9��ا� δ C  δH m (J Hz) 

2 164.9 -  Glucose 

3 103.6 6.55 s 1′′ 101.9 4.7 d (7.7) 

4 182.4 - 2′′ 73.4 3.15 t (8.6) 

5 161.4 - 3′′ 76.1 3.38 t (9.1) 

6 93.8 6.21 d (2.1) 4′′ 69.9 3.23 t (8.4) 

7 164.1 - 5′′ 77.1 3.23 m 

8 99.0 6.45 d (2.1) 6′′ 61.0 3.64 dd (12.0-5.5) 

9 158.1 - 3.83 dd (12.3-1.4) 

10 100.1 -  

1′ 125.9 - 

2′  116.6 7.42 d (2.2) 

3′  147.3 - 

4′ 148.6 - 

5′ 113.5 6.92 d (8.0) 

6′ 118.4 7.41 dd (8.0-2.2) 

 

 

 

 

 

 

 

 

 

 

 

 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�ـ   ط�� : -35-��ل ر�م
1
H ر�ب�*�  P12 ا�ـ ��CD3OD 

 

13ا�ـ  ط�� : -36-��ل ر�م
C RMN-

1
H ���	�. JMod  ر�ب�*�P12 ا�ـ ��  CD3OD  

C-4 C-5  C-8 
C-10 

C-5 ′ 

C-7 
C-3 C-6 ′ C-6 

C-2 ′ 

C-1′ C-3' C-9  
C-4 ′ 

C-6′′ 
C-4′′ C-5 ′′ C-1 ′′ C-2′′ 

C-3′′ 

H-6  
H-8  

H-5′ 

H-3 
H-6′ 

H-2′ 

H-3′′ H-1′′ 

H-4′′ 

H-6 ′′a H-6 ′′b H-2 ′′ 
H-5′′ 

C-2 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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	� ��ن ا����وي �ا��� -13�P13 

����3 �*�	�� ا�ذي 	�ط&  �P13%ت ا�1�� +وق ا���/$)	� �*�ر�ب ا���/$)&  ا�*ونI  ول و�� 	ا�� &+

   .3د�	ل ,*" أ�9 +7+ون أو �$��دل +& ا��و56  -8- ا��$)*� +& ا�)دول  nm  339 ا��.درة �ـ

����3�3 �دل ,*" إ�5 ز	�دة +& �دة  nm 50  �ـ ة�در �6NaOH+� إا:زا%� ا��� و�رو�	� ,�د  -

  .OH'4-و)ود 

�@ة �2@ -@! 

 1�2 و!�د ھ�@رو�:�� .� 78 ا���5 A+  A9	V ا��	�nm 324 �2 ظ��ر ��2)�H7د .

 
(����� 
�2@ +>�ر5
 ط�� ا�����5�ل )nm 3  ��J)�>@ار  IIو���p@ ھTا )�=زا.
 ا���B���و+�

NaOAc.  

�2@ +>�ر5
 ط�� ا�����5�ل )�J	1�2I  7 +:��ى ا����)
  48 ا=زا.
 ا���B���و+�
  ا��>@رة )ـ -

AlCl3+HCl د�إ�1 و! ��D-5-OH . 

�@ل  HCl)�@ إ8�9
  AlCl3+MeOHا��>@رةو   1I +:��ى ا����)
 ا���:���و+�
 �2ا=زا.
  ]��ب  -

  .Bو!�د ��5م أرB� 7K��B ھ�@رو�:�� 1�2 +:��ى ا�;�>
 2@م 1�2 


�5  �3$��دل +& ا��و�5  أوھ& +7+ون  �P8*�ر�ب  و 3��2 .:� ھTه ا�����Jت �����8
 اMو��
 ا��>��.

�� رO`[ '23@م و!�د +:��@ل 78 ا���AO  أوو!�د � :28[. 

 

-��RMN ط�� ظا
1
H ]`Oر ��� :37[   ��( 7���i.C و!�د 5	P12  Vو   P13ا�������ا���D)3 ا� ��.

 ���� ا��4���ز، ��� اC�UHف   +:��@ل وا.@ �����  و، lutéolineإ��رات ا��4��ن ا����,ة ���G 78

 ������ 
��� �- 78�A9 ھTا اCU �+ ،��UMل ا�����Jت ا�:�)>��� ا��4���ز P13  Hا��.�@ G �8ن

 ������ن +;��H 78 ا���A9   أن��  و 3��2 �8ن '3����� 
�Kا���� 
  :ھP13 7ا����

OOH

HO O

OH

R2

R1

2

3

4
10

5

6

7

8

9

2'

3'

4'

5'

6'
1'



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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lutéoline-3'-O-β-D-glucopyranoside 

�8
 - 16-!@ول ��J+ fK��5 ����� 
�K��ا� 

 8�ق ا���	:�4��MاP13   

  )nm( IIا����)
   )nm(��2)�ت أ�Uي  )nm( Iا����)
   ا���ا��

MeOH 339   -  269  

NaOH 394  325  275  

AlCl3 397  350-304  274  

AlCl3+HCl 397  341 -277  275  

NaOAc 374   -  275  

NaOAc+H3BO3 358   -  266  

 78NaOH  SK�Oد V�U  @�(و :�<�:+ ��Jا�  

-RMNا�	�ط��ت ا�ط���� : -17)دول ر�م
1
H (500 MHz, δ ;ppm,  J ; Hz ),  ر�ب	
� P27 ا�ـ �� CD3OD     

  � P13 78 (CD3OD)ا����

A9��ا� δH m (J Hz) A9��ا� δ C  δH m (J Hz) 

2 -  Glucose 

3 6.64 s 1′′ 5.09 d (7.7) 

4 - 2′′ 3.15 t (9.2) 

5 - 3′′ 3.53 t (8.9) 

6 6.53 d (2.1) 4′′ 3.23 t (9.2) 

7 - 5′′ 3.57 m 

8 6.83 d (2.1) 6′′ 3.74 dd (12.2-5.9) 

9 - 3.95 dd (12.2-2.3) 

10 -  

1′ - 

2′  7.43 d (2.2) 

3′  - 

4′ - 

5′ 6.93 d (8.3) 

6′ 7.45 dd (8.3-2.2) 

O

OOH

HO

OH

2

3

45

6

7

8
9

10

1'
6'

2'

3'

4'

5'

H

O
1''

OHO

HO

OH

OH

2''
3''

4''
5''

6''



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   

 

 

258 

  

-RMNا�ـ   ط�� : -37-��ل ر�م
1
H ر�ب�*�  P13 ا�ـ ��CD3OD 

  

H-8  H-5′ 

H-3 

H-6′ 
H-2′ 

H-3′′ H-1′′ H-4′′ H-6 ′′a H-6 ′′b H-2 ′′ 

H-6  

H-5′′ 

7-OH 
4-OH 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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	� �ن ا����وي �ا���� -14�P14 


 8�ق ا���	:�4
 )����ن ا���	:74 �@ل 1�2 ا8C8 35�ن ��Mا P;- �8C8�5�ل +:��@ل 78  أو���� ا����

 AO��3ا�.  

-RMN  �ط�	
1
H   13و

C  ]`Oر ��
 ا����,ة �ـ   ]38: ��
 )��	8C�ن H-3]��ب ا=��رة اM.�دm�Wا�  


  ppm  134.2إ�1 +�4ل اU	3C- gو ا5,��ح ا���)�ن  ]�m أن @�Y��Mا�4,ء ا ���T�� 75ا ا������!

 AO��ل +:��@ل 78 ا��5�8C8 �2 ��23رة   ����@رج -;P ھ�Quercétine  رات��ر إ�ل ظ�CU �+ اTو ھ

 

 إ��رات )���+�  B (H-5', H-6' , H-2')ا�;�>BCB ��� 1�21H ���� وا.@ة، !�ءت اMو�1�2 1 ��

7 )��)�
 -,اوج K��B(J = 2.0 Hz(   @�2δ = 7.74  ppm 7K��B ��� 1�2 
 )7K��B)J = 8.5-2.0 Hz  -و ا����5

 @�2δ = 7.61  ppm  7K��B ��� 1�2 
  .1�2 ا���ا�J = 8.5 Hz(  @�2δ = 6.92 ppm 7(و ا=��رة ا�����



 -,اوج  !�ءت 1�2 ��� إ��ر-�� A (H-6 , H-8) ����K��B أ+� إ��رات ا�;�>�(��()J = 7.7 Hz(   @�2δ = 

6.43 ppm و δ = 6.23  ppm ����� ا��T� ��J^ أن ا����� أ.�دي ا�:�� +� CUل و !�د 1�2 ا���-� ،

 
�K��B رة��إ)J = 7.6 Hz(  @�2δ = 5.27  ppm  يTا ا�2��دا 1�2 ا�Tز وھ���ا��4 ��G 35�2ف 1�2 ا

3( 
m�W�5ت ا��ا��,اوج ����و- 
�(�B،  ������ 
�� ا��Oاح )��
 أو���� .CU �+P14ل ھTه ا�����Jت 

 

 

 
��<- �����+HSQC ]`Oر ��  .أC2ه+� -;@�@ ا���)��5ت ا�;�+�
 ����و-��5ت ا���T�رة  ]40: �

��Y@ ط�� HMBC ]`Oر ��+� CUل )>�
 ا�����S  3 +:��@ل 78 ا���P14 AO ا�����أن  ]41: �

��( 
�.C�ظ�ر ,�د  ا�	ري �$�ر ا�)*و�وز و ا��ر�ون ا�ذي 	ا��رو�ون ا�1و�δ = 134.2 ppm  S8ا�+

��ن 3 ����)�ن��!C� ،�����+ ��� ��Jا� V	5 1�2 
�.C�ا�����>�ت ا� A!ا����( 

 و ا��>�ر5���� ]41[ ا��


 ا���)��5ت�<( @�@;- �+  
����� 
<(�J+ ا��7 !�ءت 
�Kا����������. P14   

O

OOH

R4

R3

R2

OR1



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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Quercétine 3-O-β-D-glucopyranoside  

 

-RMNا�	�ط��ت ا�ط����   -18-)دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz , 125 MHz, δ 

;ppm),  ر�ب	
� P14 ا�ـ �� CD3OD    

  

  � P14 78 (CD3OD)ا����

A9��ا� δ C  δH m (J Hz) A9��ا� δ C  δH m (J Hz) 

2 157.6 -  Glucose 

3 134.2 - 1′′ 102.9 5.27 d (7.6) 

4 178.1 - 2′′ 74.3 3.51 t (8.3) 

5 161.6 - 3′′ 76.7 3.45 t (8.7) 

6 98.5 6.23 d (1.8) 4′′ 69.8 3.37 t (7.5) 

7 164.6 - 5′′ 77.0 3.25 m 

8 93.3 6.41 d (1.8) 6′′ 61.1 3.74 dd (11.8-5.1) 

9 157.1 - 3.60 dd (11.9-2.3) 

10 104.3 -  
  1′ 121.6 - 

2′  116.2 7.74 d (2.0) 

3′  144.3 - 

4′ 148.5 - 

5′ 114.6 6.92 d (8.5) 

6′ 121.8 7.61 dd (8.5-2.0) 

 

 

 

O

OOH

HO

OH

OH

2

3

45

6

7

8

9

10

6'

2'

3'

4'

5'1'

O

OH

O

2"
3" 4"

5"
6"

HO

OH

OH

1"



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�ـ   ط�� : -37-��ل ر�م
1
H ر�ب�*�  P14 ا�ـ ��  CD3OD 

13ا�ـ  ط�� : -38-��ل ر�م
C RMN- ���	�. JMod  ر�ب�*�P14 ا�ـ �� CD3OD  

H-3 ′′ H-1 ′′ H-6 ′ 

H-2 ′ H-5 ′ H-8  

H-4 ′′ 
H-6 ′′a H-6 ′′b 

H-5 ′′ 

C-4 C-5  
C-2 C-6 ′′ 

C-1′ 
C-10 

C-5 ′ 

C-7 C-4 ′ 

C-4 ′′ 

C-3 

C-6 C-6 ′ C-2 ′ C-5 ′′ C-1 ′′ 

C-9 

H-6  

H-2 ′′ 

C-8 C-3′′ 
C-2′′ 

C-3 ′ 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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  CD3OD �� ا�ـ P14 �*�ر�بCOSY ا�ـ  ط�� : -39-��ل ر�م

  ��CD3OD ا�ـ P14 �*�ر�بHSQC ا�ـ  ط�� : -40-��ل ر�م

H-1′′/H-2′′ 

H-4′′/H-3′′ 
H-6b′′/H-6a′′ 

H-6b′′/H-5 ′′ 
H-6a′′/H-5 ′′ 

 

H-5′/H-6 ′ 

H-6′/H-5′ 

H-2′′/H-3′′ 

H-2′/H-6 ′ 

H-4′′/H-5′′ 

C-2′′/H-2′′ 
C-4′′/H-4′′ 

C-6 ′′/H-6b′′ 

C-5 ′′/H-5 ′′ 

C-1′′/H-1′′ 
C-6/H-6 

C-2′/H-2′ 

C-6 ′′/H-6a ′′ 

C-3′′/H-3′′ 

C-8/H-8 

C-6′/H-6′ 

C-5′/H-5′ 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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 CD3OD  �� ا�ـ P14 �*�ر�بHMBC ا�ـ  ط�� : -41-��ل ر�م

 

 

 

 

 

 

 

 

 

 

 

C-6′/H-2′ 

C-3′/H-5′ 

C-5′′ /H-4′′  
C-5′′ / H-6a′′ 

C-1′′ /H-2′′  

C-3/H-1′ 

C-3′′ /H-2′′  

C-3′/H-2′ 

C-5/H-6  
C-7/H-6  C-7/H-8  

C-9/H-8  

C-8/H-6  

C-10/H-6  

C-6/H-8  

C-10/H-8  

C-2/H-2′ 
C-2/H-6′ 

C-4′/H-5′ C-4′/H-6′ 

C-4′/H-2′ 

C-1′/H-5′ 
C-2′/H-6′ 

C-4′′ /H-3′′  



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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	� �ن ا����وي �ا���� -15�P15  

13ط�	� 
C JMod و RMN-

1
H ]`Oر �������ن ]43: �  ��@  P15أن ا�����5�8C8 �2 ه ؤ!,��2رة

 ����@رج -;P  ھ� 75����!HاQuercétine  AO��ا��7 !�ءت 3+:��@ل 78 ا� 
�	�Jرا-3 ا���ل إCU �+ ،

 S(�:ا� ������ 75����!Hرات ا�4,ء ا��= �+��- 
<(�J+P14 ط�� ���� ��� ، RMN-
1
H ]`Oر ��� :

44[  ��� أ7K��B ا�:�� +� CUل ظ��ر )�و-��T�P15  ��5^ أن ا����� 1�2 ����+�����، أ.@ھ�� �5


 -,اوج �(��( 
�K��B رة��إ)J = 7.6 Hz(  @�2 δ = 5.11  ppm  ـ( 
 ppm 4-3إ��رات 78 ا���4ل  ��+6�2

 @�2 ���- 
I��� إ��رة �2� 1�2 ���� �UMز و ا���ا��4 ��2
  δ = 4.55 ppm+��,ة �:���+ ،

 �+���( 
�K��B رة��l(3H  اوج,- 
�� ا��ا+��ز،  )J = 6.2 Hz(  @�2 δ = 1.15  ppmو ��()�G د�ان و!@�Y-

 A9��78 ا� ��
 ا=زا.
  3إذا ھTه ا�����Jت -	�ض ����2 و!�د  +:��@��� +��ا!@��O  ،ن����!C�


 ����و-�ن ا5H�+��ي �:�� ا��4���ز �2@ �K������@ل 1�2 اR�-�+ 35 +����ة  δ = 5.11  ppm ا�

M�( AO��ن 78 ا�����ح ا������7K  إ8�9
 إ�3، 1!��,5Hرة اا��ن=�(��� C-6"  إ�1 +�4ل ����Tا ا�:

�� ا��ا+��ز )���4���ز A+P15  78 ا�����  +>�ر5
 )>�����U δ = 67.2  ppm	g �2@أG R�-ار @�Y-

 AO��ت، ��� 6ا�@�Gأ  

  إ��رات)>�����و3��2 �����8
 ]51[ھTا ا����� )��2H��د 1�2 ا���!��
 ا��

 ������ 
�Kا����P15  7ھ:  

  

Rutoside  

O

OOH

HO

OH

OH

O

OH

O

HO

O

OH

HO
Me

HO

O

OH

1"'

2"'3"'4"'

5"'6"'

2

3
4

5

6

7

8

9

10

1"

6"

4"
3"

2"

5"

6'

2'

3'

4'

5'1'



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   

 

 

265 

-RMNا�	�ط��ت ا�ط���� :   -19-)دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz , 125 MHz, δ), 


	ر�ب � P15 ا�ـ �� CD3OD    

 

 

  � P15 78 (CD3OD)ا����

A9��ا� δ C  δH m (J Hz) A9��ا� δ C  δH m (J Hz) 

2 157.9 -  Glucose 

3 134.3 - 1′′ 103.4 5.11 d (7.6) 

4 171.8 - 2′′ 74.3 3.52 t (9.0) 

5 161.4 - 3′′ 75.7 3.49 t (7.1) 

6 98.6 6.20 d (1.8) 4′′ 69.8 3.47 t (9.2) 

7 164.5 - 5′′ 76.5 3.33 m 

8 93.5 6.38 d (1.8) 6′′ 67.2 3.58 dd (11.8-5.1) 

9 157.0 - 3.83 dd (11.9-2.3) 

10 104.2 -  Rhamnose 

1′ 121.7 - 1′′′ 101.0 4.55 d (1.8) 

2′  116.4 7.69 d (2.0 2′′′ 70.0 3.15 t (8.3) 

3′  144.5 - 3′′′ 70.8 3.38 t (8.7) 

4′ 148.4 - 4′′′ 72.5 3.23 t (7.5) 

5′ 114.7 6.89 d (8.5) 5′′′ 68.3 3.23 m 

6′ 122.2 7.63 dd (8.5-2.0) 6′′′ 16.5 1.15 d (6.2) 

      

 

 

 

 

 

 

 

 

 

 

 

 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�ـ   ط�� : -43-��ل ر�م
1
H ر�ب�*�  P15 ا�ـ ��  CD3OD 

13ا�ـ  ط�� : -44-��ل ر�م
C RMN-

1
H ���	�. JMod  ر�ب�*�P15 ا�ـ �� CD3OD 

 

H-1′′ H-6 ′ 

H-2 ′ 
H-5 ′ H-8  

H-4 ′′ H-6 ′′a H-6 ′′b 

H-5 ′′ H-6  H-2 ′′ 

C-4 C-2 
C-6 ′′ 

C-1′ C-10 

C-5 ′ 

C-7 C-3 

C-6′ C-2′ C-1′′ 

C-9 

C-3′′ 

C-5 

C-6 C-2′′ C-5′′ 
C-8 

C-2′′′ 
C-4′′′ 

C-1′′′ 
C-6′′′ C-3′′′ 

C-5′′′ 

C-4′′ 
C-5′′′ 

H-1′′′ 

H-6′′′ 

H-3′′ 

H-2′′′ H-3′′′ H-4′′′ 

C-4′ C-3′ 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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	� ��ن ا����وي �ا��� -16�P16  

Dا����-TRMNي -���ه أط��ف �� +� ا� ���)3 ا�
1
H

  ،13
C JMod،  وHSQC ]`Oر ��� :46-45-47[ 

 ������P16 ���Y@ أن ھTا ا����� ��2رة A+ P14  �2 اط��ف ا����Quercétine  AO��3+:��@ل 78 ا� ،

 ��� 1�2 7:����+ 
2��4�( 
m�U ة@��� ا��4���ز و ظ��ر إ��رة !@:( 
m�Wرات ا���ء ا=�	�Uا A+

 �+���( 
��7���.��� ا5,�، 3H  @�2δ = 3.79  ppmإ��رة أ.�دK����� ح g	W��رة  إ�1 ا���4ل ا���=

2
 ا������:7 78 ا���δ = 138.1 ppm  AOا�C-3  1 ا���)�ن�4�+ A9��- �:	���ن 3��!C�.  

�  -6-ا�����Jت ا��@و5
 78 ا�4@ول ����� 
�Kا���� 
 P16.-	�ض ����2 ا����

 

Quercétine 3-O- methyl ether 

-RMNا�	�ط��ت ا�ط���� :   -20-)دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz , 125 MHz, δ), 


	ر�ب � P16 ا�ـ �� CD3OD    

 

  � P16 78 (CD3OD)ا����

A9��ا� δ C  δH m (J Hz) A9��ا� δ C  δH m (J Hz) 

2 157.0 - 1′ 121.5 - 

3 138.1 - 2′  115.0 7.64 d (2.0) 

4 178.6 - 3′  145.1 - 

5 161.7 - 4′ 148.6 - 

6 98.3 6.22 d (1.8) 5′ 115.0 6.92 d (8.5) 

7 164.6 - 6′ 120.9 7.55 dd (8.5-2.0) 

8 93.3 6.41 d (1.8) OCH3 58.6 3.79 s 

9 156.6 -  

10 104.5 - 

 

O

OH

OH

OCH3

OOH

HO

2

3

5

6

7

8
9

1'
6'

5'

4'

3'

2'



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�ـ   ط�� : -45-��ل ر�م
1
H ر�ب�*�  P16 ا�ـ �� CD3OD 

13ا�ـ  ط�� : -46-��ل ر�م
C RMN-

1
H ���	�. JMod  ر�ب�*�P16 

H-6 ′ 

H-2 ′ H-5 ′ 
H-8  H-6  

OCH3 

C-4 C-1′ C-10 

C-5 ′ 

C-7 
C-3 

C-6′ C-2′ 

C-5 

C-8 

C-4′ 
C-3′ 

C-6 

C-2 
C-9 

OCH3 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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 CD3OD  �� ا�ـ P16 �*�ر�بHSQC ا�ـ  ط�� : -47-��ل ر�م

 

 

 

 

 

 

 

 

 

OCH3 

C-8/H-8 

C-2′/H-2′ 

C-6/H-6 

C-5′/H-5′ 

C-6′/H-6′ 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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	� ��ن ا����وي �ا��� -17�P17  

���� ط� � RMN-
1
H ]48: ��ل ر�م[  ������P17 د�رات و!���5@ي +��,ة إ�8C8 �� 5�ع +� ���

7K��B ل�5�8C8أ.�دي ھ�@رو  ��  : 78 وا������
ا�:

) )��)�
 -,اوج 1�2 ��� 7K��B ��إ��ر- �J= 8.60 Hz( �+�� -,اوج أ35 1�2 +���� -@ل���  1H و )�

و  H-2أ�G@ت إ�1 ا���و-�ن  ppm δ  5.28 = �2@ اMو�1 ا=��رة، -��� +;�ري– +;�ري +� 5�ع

@�2 

 ا��,اوج ����� ا=��ر-�� 1�2 أن  -@ل ،H-3 ا�G@ت إ�1 ا���و-�ن δ= 4.92  ppm ا����5�(�B 
��O

��ن H-3و  H-2ا���و-���5 �
 و)�����7 ���� -��ا!@ 78 +�اAO +;�رDا]7 ا���	ا�  ������P17 7�� ��� 

 

  : ,*" ��ل �Bرو�و��ت ا�%*.� ��	زة ا  7 � إ��رات �

-  
�K��B رة��إ)J =1.9 Hz(  �+���(1H  @�2δ = 6.98 ppm دھ���Gإ ���� 'H-2 .      ن ا���و-�إ�1  

- 7K��B ��1)���+�  )7K��B)J =8.1-1.9 Hz -إ��رة 1�2 �H  @�2δ = 6.82 ppm  ���� إ�1 إ��Gدھ�

 'H-6.      ا���و-�ن

 'H-5ا��رو�ون 	��ن إ$��دھ� إ�" δ = 6.77 ppm  ,�د �����1Hل  )J = 8.15 Hz( إ��رة  ��!	� -

�� إ��ر-�� A)�و-��5ت ا�;�>
 ��	ز��ن ل ن	إ��را� �� 1�2:  


إ��رة  -�K��B )J = 2.1 Hz ( �+���(1H  @�2δ = 5.93 ppm  ن�دھ� إ�1 ا���و-��Gإ ����H-8. 


إ��رة  -�K��B )J = 2.1 Hz  ( �+���(1H  @�2δ = 5.92 ppm  ن�دھ� إ�1 ا���و-��Gإ ����H-6 


  51�2�+��ي أإ��رة +��,ة ���و-�ن  ��K��B رة��إ)J = 7.9Hz(  @�2δ = 4.7  ppm. 1ت إ�@�Gأ

  ."H-1ا���و-�ن 

��� ط�� -�+ COSY ]49: ��ل ر�م[ Mن ا�ا���و- �+ �OCJ5ا ��
 )�و-��5ت ا�:�<( @�5�+��ي +� -;@

�� ا���C4�ز)�و-��5ت +�ا8>
 .�� !�ءت G. 

-  
��<- �����+ HSQC]ن ا�;�+� �3  ]50 :��ل ر�م�(��دوP5 اHزا.�ت +� ر)R �� )�و-�ن )��


�K�����  -1-78 ا�4@ول   ا�

ا�ذي  C-3 ا��ر�ون و H-1''ا��رو�ون ا=�و�	ري  ����ق �	ن �.��]51: ��ل ر�م[ �HMBC	�ت �ط	�+	� 


 �O`، )*	�ون�? -��3Cؤ�د ار���ط ا�$�ر ����ر�ون  δ = 76.6 ppm	رن ,�د�K�����
  اHزا.�ت ا��<��

O

H

RO

H

Ph

O O

H

Ph

H

RO

O

R

R

S

S

4

2

3

4

3

2
(3R, 2R)(3S, 2S)



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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13ا���)��5ت 1�2 ط�� 
C JMod ].�ر�� ����را)5  ]52: ��ل ر�م�  �	61[ا�����[  
->�د�5 إ�1 ا��Oاح )��

 ������ 
  .]53: ��ل ر�م[P17 أو��

  

  

���-53 -  : 
� اMو��
ا��������� P17  

������ 
�@ ا����
 ا�	�ا]�@;��P17  7K�Iا� ��
 ا��@و��O س��O 1]��5�4 إ�α[
D
=+ 13.2° 78 
  ا��:�4

MeOH ,����(mol/L c = 0,25، 
ا���Gدا إ�1 ا�>��
  (2R,3R)-	�ض ����2 )��
 �8ا]�
 +� 5�ع  ھTه ا�>��

[α]
D
=+ 41.7° 78 
�	V ا����� ا���,ول +� ا����
 � MeOH ,����(mol/L c = 0,68  ا��:�4

Pelargonium sidoides ]61[.  

  

(2R,3R)-taxifoline 3-O-β-D-galactopyranoside  

`Oط��ت ا�ط���� :   -21-!@ول ر�	ا�RMN-
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz ; 125 MHz, δ), 


	ر�ب � P17 ا�ـ �� CD3OD     

  � P17 78 (CD3OD)ا����

A9��ا� δ C  δH m (J Hz) A9��ا� δ C  δH m (J Hz) 

2 82.0 5.28 d (8.7)  Galactose 

3 76.6 4.92 d (8.7) 1′′ 103.2 4.7 d (7.9) 

4 194.7 - 2′′ 74.01 3.15 dd (9.3-8.2) 

5 167.6 - 3′′ 76.3 3.38 t (9.0) 

6 95.8 5.92 d (2.1) 4′′ 70.0 3.23 d (2.0) 

O

O

O

HO

OH

OH

H

H

OH

OH

O

HO

OH
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ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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7 164.2 - 5′′ 76.5 3.23 m 

8 94.9 5.93 d (2.1) 6′′ 61.4 3.60 dd (11.9-5.4) 

9 162.0 - 3.83 dd (11.5-1.23) 

10 101.0 -  

1′ 128.2 - 

2′  114.5 6.98 d (1.5) 

3′  144.6 - 

4′ 145.6 - 

5′ 114.5 6.77 d (8.15) 

6′ 119.7 6.82 dd (8.15-1.5) 

 

 

-RMNا�ـ   ط�� : -48-ر�م��ل 
1
H ���	�. JMod  ر�ب�*�P17 ا�ـ ��  CD3OD 

H-5 ′′ H-3 ′′ 

H-1 ′′ H-6 ′ H-2 ′ 
H-5 ′ 

H-6  H-8  

H-4 ′′ 
H-2  

H-3  

H-6 ′′a 
H-6 ′′b H-2 ′′ 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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H-2 ′′ 

H-'4 ′′ H-1 ′′ 
H-6 ′ 

H-2 ′ 
H-5 ′ 

H-8  

H-2  

H-3  

H-6 ′′b 

H-1′′/H-2′′ 

H-2H-3 

H-4′′/H-3′′ 
H-6b′′/H-6a′′ 

H-6b′′/H-5 ′′ 
H-6a′′/H-5 ′′ 

H-2′/H-6 ′ 

H-6′/H-5′ 

H-6 ′′a 

H-3 ′′ H-5 ′′ H-6  

H-2′′/H-3′′ 

C-2′′/H-2′′ 

C-4′′/H-4′′ 

C-6 ′′/H-6b ′′ 

C-5 ′′′/H-5 ′′ 

C-1′′/H-1′′ 

C-6/H-6 

C-2′/H-2′ 

C-6 ′′/H-6a ′′ 

C-3′′/H-3′′ 

H-2 ′′ 
H-3 ′′ H-1 ′′ 

H-6 ′ 
H-2 ′ 

H-5 ′ 

H-8  

H-2  

H-3  

H-6 ′′a H-6 ′′b 

H-6 

H-4 ′′ 

H-5 ′′ 

C-8/H-8 

C-6′/H-6′ 

C-5′/H-5′ 

C-3/H-3 

C-2/H-2 

 CD3OD  �� ا�ـ P17 �*�ر�بCOSY ا�ـ  ط�� : -49-��ل ر�م

 CD3OD  �� ا�ـ P17 �*�ر�بHSQC ا�ـ  ط�� : -50-��ل ر�م



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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13ا�ـ  ط�� : -52-��ل ر�م
C RMN- ���	�. JMod  ر�ب�*�P17 ا�ـ ��  CD3OD     

 

H-2 ′′ 

H-3 ′′ 
H-1 ′′ 

H-6 ′ 
H-2 ′ 

H-5 ′ 
H-6  H-8  

H-2  

H-3  

H-6 ′′a H-6 ′′b 
H-5 ′′ 

C-3/H-1′′ 

C-1′/H-6′ 

C-3′/H-5′ 

C-2 /H-3  
C-5′′ /H-4′′  

C-5′′ / H-6a′′ 

C-1′′ /H-2′′  

C-5′′′ /H-6a′′′  

C-1′ /H-3  

C-1′′ /H-3  

C-3 /H-2  

C-8/H-6  

C-6/H-8  

C-8/H-6  

C-1′ /H-2  

H-4 ′′ 

C-2/H-5′ 
C-2/H-2′ 

C-2/H-6′ 

C-7/H-6  

C-3′′ /H-2′′  

C-2′ /H-3  
C-6′ /H-3  

C-5/H-6  
C-10/H-6  

C-4/H-6 C-4/H-2 C-4/H-3 

C-3′/H-2′ 

C-4 C-5  

C-8 C-2 

C-6 ′′ 
C-1′ C-10 

C-5 ′ 

C-7 

C-4 ′′ 
C-3 ′′ C-3 

C-6 
C-6 ′ 

C-2 ′ 
C-2 ′′ C-5 ′′ 

C-1 ′′ 

C-4 ′ 

C-9 

 CD3OD  �� ا�ـ P17 �*�ر�بHMBC ا�ـ  ط�� : -51-��ل ر�م



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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	� ��ن ا����وي �ا��� 18�P18 

 RMN)اMط��ف  ���-
1
H, 

13
C JMod ) ]`Oر ��� :54 -55[، ������  P18د�رات و!��ا�4,ء  إ

 75����!Hا�D+
��75  =��رات )���!Hا�4,ء ا�7 ����� 8C8��5@ي +��,ة.�� !�ءت ، P17 ا����K��B 

ط��ف أ���� ��T^  ، (2R,3R)  أو(2S,3S)  +� 5�ع ذو )��
 �8ا]�
 Taxifoline  5�ع +� ھ�@رو8C8�5�ل

(COSY, HSQC, HMBC ) ]`Oر ��
 78 ا���AO و!�د و.@ة ]56-57 -58-: �J�-�+ وز,�إ�1 إن  3 ھ�

���2
 ا�:�78 5 ����و 3��2  +��,ة �:�� ا��4���ز 2 !�ءت إ��را-3 ا��@و5
 78 ا�4@ول ،اC�UHف 

 ������ 
�� ا��Oاح )��
 أو����8P18 7������  

 

���-59 -  ������ 
 P18ا����
 اHو��

 �����+������ 7K�Iا� ��
 ا��@و��O س��O P18 [α]
D
=-35.2° 78 
  )����, MeOH  ا��:�4

mol/L c = 0,25،  
[α]ا���Gدا إ�1 ا�>��
  (2S,3S)+� 5�ع +� -;@�@ ا����
 ا�	�ا]�
D
=- 17.6° 78 
�4:��  

MeOH ,����(mol/L c = 0.79  
 ]��Pelargonium sidoides ]61	V ا����� ا���,ول +� ا����


 8و 3��2 �����
�Kا����  ������P187ھ :  

  

(2S,3S) taxifoline 3-O-β-D-glucopyranosidee (isoglucodistylin) 

  

  

  

O

O

O

HO

OH

OH

H

H

OH

OH

O

HO

OH

OH

1"

6"

4"
3"

2"

5"

6'2

3

45

6

7

8

9
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3'

4'
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O

O

O

HO

OH

OH

OH

OH

O

HO

OH

OH

1"

6"

4"
3"

2"
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6'2

3
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6

7

8

9
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2'

3'

4'

5'

1'



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�	�ط��ت ا�ط���� :   -22-)دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz ; 125 MHz, δ), 


	ر�ب � P18 ا�ـ �� CD3OD    

 

  � P18 78 (CD3OD)ا����

A9��ا� δ C  δH m (J Hz) A9��ا� δ C  δH m (J Hz) 

2 82.2 5.25 d (9.65)  Glucose 

3 75.9 4.95 d (9.65) 1′′ 101.2 4.7 d (7.7) 

4 194.6 - 2′′ 73.2 3.15 d (9.1) 

5 167.7 - 3′′ 76.3 3.38 d (9.1) 

6 94.9 5.93 d (2.13) 4′′ 69.6 3.23 d (9.1) 

7 164.0 - 5′′ 76.5 3.23 m 

8 95.1 5.94 d (2.13) 6′′ 61.2 3.64 dd (12.0-5.8) 

9 163.0 - 3.83 dd (13.0-2.1) 

10 102.0 -  

1′ 127.6 - 

2′  114.5 6.98 d (1.9) 

3′  144.0 - 

4′ 146.0 - 

5′ 114.8 6.80 d (8.1) 

6′ 119.6 6.87 dd (8.1-1.9) 

  

  

  

 

 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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13ا�ـ  ط�� : -54-��ل ر�م
C RMN-

1
H ���	�. JMod  ر�ب�*�P18 ا�ـ ��  CD3OD 

 

13ا�ـ  ط�� : -55-��ل ر�م
C RMN- ���	�. JMod  ر�ب�*�P18 ا�ـ ��  CD3OD  

  

H-2 ′′ 

H-5 ′′ 
H-3 ′′ 

H-1 ′′ 
H-6 ′ 

H-2 ′ H-5 ′ 
H-6  H-8  

H-4 ′′ H-2  
H-3  

C-4 C-5  

C-8 C-2 
C-5 ′′ 

C-6 ′′ 

C-2′′ 

C-1′ C-10 

C-5 ′ 

C-7 C-4 ′ 

C-4 ′′ 
C-3 ′′ C-3 

H-6 ′′a 

H-6 ′′b 

C-1 ′′ 
C-6 

C-6 ′ C-2 ′ 

C-3′ 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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 CD3OD  �� ا�ـ P18 �*�ر�بHSQC ا�ـ  ط�� : -57-��ل ر�م

C-2′′/H-2′′ 
C-4′′/H-4′′ 

C-6 ′′/H-6b ′′ 

C-5 ′′′/H-5 ′′ 

C-1′′/H-1′′ 
C-8/H-8 
C-6/H-6 

C-5′/H-5′ 

C-2′/H-2′ 

C-6′/H-6′ 

C-6 ′′/H-6a ′′ 

C-3′′/H-3′′ 

H-2 ′′ 

H-5 ′′ 
H-3 ′′ H-1 ′′ 

H-6 ′ 
H-2 ′ H-5 ′ 

H-6  H-8  
H-2  

H-3  
H-6 ′′a 

H-6 ′′b 

H-2 ′′ 

H-5 ′′ 
H-3 ′′ H-1 ′′ 

H-6 ′ 
H-2 ′ 

H-5 ′ 
H-6  H-8  

H-2  
H-3  H-6 ′′a 

H-6 ′′b 
H-4 ′′ 

H-4 ′′ 

H-1′′/H-2′′ 

H-2H-3 

H-4′′, H-2′′/H-3′′ 
H-6b′′/H-6a′′ 

H-6b′′/H-5 ′′ 

H-6a′′/H-5 ′′ 

H-2′/H-6 ′ 

H-6′/H-5′ 

�@ � : -56-��ل ر�م@�-��J  ا�ـ COSYر�ب�*� P18 ا�ـ ��  CD3OD 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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 CD3OD  �� ا�ـ P18 �*�ر�بHMBC ا�ـ  ط�� : -58-��ل ر�م

 

 

 

 

 

 

 

 

 

 

 

 

H-2 ′′ 

H-3 ′′ H-1 ′′ 

H-6 ′ 
H-2 ′ 

H-5 ′ 
H-6  H-8  

H-2  
H-3  

H-6 ′′a 

H-6 ′′b 
H-4 ′′ 

C-3/H-1′′ 

C-3′/H-5′ 
C-4′/H-5′ 

C-2 /H-3  
C-5′′ /H-4′′  

C-1′′ /H-2′′  

C-5′′ /H-6a′′  

C-1′ /H-3  

C-1′′ /H-3  

C-3 /H-2  

C-6/H-8  C-8/H-6  

C-10/H-6, H-8 

C-1′′ /H-2  

C-6′ /H-2  

C-4′′ /H-3′′  
C-2′′ /H-3′′  

C-1′ /H-2  C-1′ /H-6′  

C-2′ /H-6′  
C-6′ /H-2′  

C-4′/H-6′ 

C-4′/H-2′ 

C-3′/H-2′ 

C-2 /H-6′  

C-2 /H-2′  



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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	� ��ن ا����وي �ا��� -1�P19  

 ����� ا����P19  78 

 ا����)
 ا��:�4��O 1إ� 

 8�ق ا���	:�4
 )����ن ا���	:74، إ8�9��Mا P;-

 
  .3-@ل 1�2 ا8C8 35�ن او 8C8�5�ل +:��@ل 78 ا���nm 250    AOا�����5�ل )>��

���� ط�� RMN-
1
H ]`Oر ��� :60[  
�
، إ��رة أ.�د��J�5ت ا���ا���و- 
<J�+ 78 رات��إ A(د أر�و!

 @�2 ���- ���+δ = 6.65 ppm  ن�و-���� 
ذو ھ��� ا�	8C�ن، إ8�9
  P19ا�����  أن��H-3  @�Y+�ا8>


 B+��,ة ��;�>
  A2B2إ��ر-�� -�����ن إ�1 ��5م ا�1 �K��B  ��  :ا��GH@ال 1�2 �

2 )���+� )J=8.7 Hz(  ��!	�إ��رة  -H د�, δ = 6.97 ppm  ن إ$��دھ���	ن*�رو�و��	 H-3', H-5'  


إ��رة  -�K��B )J = 8.7 Hz(  �+���( 2H @�2 δ = 8.01 ppm  دھ���Gإ ���� 'H-2', H-6 ������و-��5

 

 �4ءت 8أ+� ا=��رة ا��ا)��1 )���+�أ.�دH،  

 A+��,ة ��;�>�G��U ال@��GH�2@-��� ا δ = 6.50 

ppm  ن�دھ� إ�1 ا���و-��Gإ ����H-6  أوH-8، T���5 ا���(������ان �-�7J ھTه ا=��رة )>A -��ق +A ا� �

 �+ �� @�2δ =162.1 ppm   وδ = 164.2 ppm 
����و  C-5 �ـ أ�5���� �- ]71[، )���!�ع إ�1 ا���ا!A ا��

C-7 ���1�2 ا���-���UMا ��T�� رة +�4ورة��ه ا=T1�2 ��� ،، أي أن ھ i.C5   13ط��
C JMod ] ���

`Oن  ]61: ر�(���@ل  Uδ = 104.8 ppm	g و )���;@�@ �2@ أإ�1 +�4ل  C-8ا5,��ح ا=��رة ا����,ة ��

   H-6. ھ� A ا�;�>
 ا���و-�ن ا��.�@ ا����ا!@ p 1�2نا35 +:��@ل 78 ھTا ا���A9، و 3��2 8 1�2

����� ط�� +HSQC ]`Oر ���@ ا���)��5ت ]62: �@;- �+ 
13ط��  و  ا�;�+�
 ����و-��5ت ا�:�)>
C JMod 

]`Oر ��� :61[ @�@;- �+  
�K�����ا�>�` -	�ض ����2 ھTه ا، !����ن���)��5ت ا����>�
 ��OZ` ا=زا.�ت ا�

 ������ 

 أو����(P19. 

  

���-65 - 
�  اMو��
ا���������P19 

 

���� ط��  ��� RMN-
1
H ]`Oر ��+:��@Hت -��� 1�2 ��� إ��رة  CBث و!�د ا�������Tا  ]60: �


 إ��رةو �2
 +����:7 -��� �2@  +��,ة أ.�د�4���δ = 3.95 ppm ����K��B ��-ر��إ�1 إ 
 J=8.7(، إ8�9

Hz(  @�2 1و�Mاδ = 5.09 ppm  @�2 
+���� أ-@ل 1�2 و!�د  )�و-�δ = 4.18 ppm  ��5و ا����5�5

 ����:�J�-�-ع �ن�5 �+ 
J(ا�( β،  ���������� ر(COSY, HSQC, HMBC) ]`Oأط��ف �� +�  +� :

OH

OOH

R1O O

R3

OH

R2



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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62-62-64[  �+����ا��7 !�ءت 1�2 ���  -6-و ��)��5-�� ا��:�4
 78 ا�4@ول -;@�@ )�و-��5ت ا�:

 ����
 و )�����7 �8ن ا�:�  !����ز  +� 5�ع)�و-��5ت +;�ر

Mت 1�2 اH@��:�ه ا�Tھ A9��- @�@;�� ��J( ����Gن ا����!HMBC ]`Oر ��� :64[  P�. 
�<( i.C5

2
 ا������:7 و ا���)�ن�4�+ ��( S���- C-7(164.2) A9��78 ا� 
���;+ 
  �Y- ،7@ أن ھTه ا���4�2

��ن��!C� ]`Oر ��� :65[.  

 1�2 i.C5 13ط��
C JMod +��ي�5Hن ا�(���� 7K����� ح���� اMول ا5,:�� A	-��إ�1 ا���4ل ا�δ = 71.9 

ppm  S���- 
  ،C-7 (164.2)�تا���)�5 و5�+��ي )�� )�و-�35 ا1�2HMBC M ط�� إ8�9
 إ�1 )>�

 C-8(104.8) ،C-9(156.0) ، ع  -@ل�5 �+ 
J(1�2 ار-��ط3 )�ا(C-C)  AO��ن 78 ا�����!Hا A+8 ��� ،

7 ����)�نK����� ح��  ،δ = 80.5 ppmإ�1 ا���4ل ا���W	  g	V ا�:���ا��Wص ) "i.C5 C-2 ا5,

 S���- 
�<�( �(�;�+7Kا���� ����Y@ أن ھTا '"3��( δ = 4.18 ppm)   (H-1 و )�� ا���و-�ن ا5H�+��ي ��:

 7Kا@�(Hا ��  "C-2. ا��UM +��ا!@ 1�2 ا���)�ن ��:

  

  

 ������ 
�K��5 
��� ا��Oاح )���   P19 و3��2 

 

 

 

 

 

 

 

 

 

 

 

O

O
O

HO

OH

H3CO

OH
HO

HO

HOHO

OH

A

8

9

10

5
6

7

1"

2"

3"

4"
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6"

1"'

2"'

3"'

4"'
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H

HMBC

O

O

O

O
O

HO

OH

H3CO

OH

OH
HO

HO

HOHO

OH

1'

2'

3'

4'

5'

6'

3

45

6

7

8
9

10

1"

2"

3"

4"

5"

6"

1"'

2"'

3"'

4"'

5"'
6"'

Isospinosin 

�����.�ت  ��ض  - 65-�� HMBCر�ب�*� P19 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�	�ط��ت ا�ط���� :   -23-)دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz , 125 MHz, δ), 


	ر�ب � P19 ا�ـ �� CD3OD    

 

 

 

 

 

 

 

 

 

 

  

  � (CD3OD) 78 19ا����

A9��ا� δ C  δH m (J Hz) A9��ا� δ C  δH m (J Hz) 

2 165.4 -  Glucose 1 

3 102.3 6.65 s 1′′ 71.9 5.09 d (10.0) 

4 182.9 - 2′′ 80.5 4.32 d (8.8) 

5 162.1 - 3′′ 79.0 3.75 d (8.7) 

6 94.7 6.50 s 4′′ 70.6 3.71d (9.2) 

7 164.2 - 5′′ 81.5 3.48 m 

8 104.8 - 6′′a 61.5 3.83 dd (12.1-5.7) 

9 156.0 - 6′′b 3.98 dd (14.7-4.7) 

10 104.5 -  Glucose 2 

1′ 122.1 - 1′′′ 104.4 4.18 d (7.7) 

2′  128.8 8.01 d (8.7) 2′′′ 74.5 2.98 d (8.5) 

3′  115.6 6.97 d (8.7) 3′′′ 76.3 3.15 d (8.2) 

4′ 161.5 - 4′′′ 69.6 3.16 d (8.7) 

5′ 115.6 6.97 d (8.7) 5′′′ 75.8 2.72 m 

6′ 128.8 8.01 d (8.7) 6′′′a 60.7 3.30 dd (11.4-3.0) 

7-OCH3 55.6 3.95 s 6′′′b 3.39 dd (7.8-3.8) 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�ـ   ط�� : -60-��ل ر�م
1
H ���	�. JMod  ر�ب�*�P19 ا�ـ ��  CD3OD 

13 ا�ـ  ط�� : -61-��ل ر�م
C JMod  ر�ب�*�P19 ا�ـ ��  CD3OD 

H-5 ′′ 
H-1 ′′ H-2′, H-6 ′ 

H-5′, H-3′ 

H-4 ′′ H-6  
H-3  H-6b′′ 

H-2′′ 
H-1′′′ 

H-4′′′ 
H-5′′′ 

OCH3 

H-6b′′′ H-6a′′′ 

H-2′′′ 
H-3′′′ 

H-3 ′′ H-6a′′ 

C-4 

C-6 ′′ 

C-1′ 
C-10 

C-6′, C-2′  

C-7 

C-1′′ 
OCH3 

C-1′′′ 
C-3′′′ 

C-4′′′ 

C-6′′′ 
C-9 

C-3 

C-2 C-8 C-2′′′ 

C-3′′ C-5′, C-3′  

C-4′ 
C-5 

C-6 

C-5′′ 

C-2′′ 
C-4′′ 

C-5′′′ 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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�@ � : -62-��ل ر�م@�-��J  ا�ـ COSYر�ب�*� P19 ا�ـ ��  CD3OD  

 

H-5 ′′ 
H-1 ′′ H-4 ′′ 

H-6′′′a 

H-2 ′′ 

H-1′′/H-2′′ 

H-2′′/H-3′′ 

H-6b′′/H-6a′′ 

H-6a′′/H-5 ′′ 
H-3′′/H-4′′ 

H-4′′/H-5 ′′ 

H-2′′′/H-3′′′ 

H-3′′′/H-4′′′ 

H-4′′′/H-5′′′ H-6b′′′/H-5 ′′′ 

H-6b′′′/H-6a ′′′ 

H-2′′′ 
H-4′′′ H-6b′′′ H-6a′′′ H-1′′′ 

H-1′′′/H-2′′′ 

H-5′′′ 
H-3′′′ 

H-6a′′′/H-5 ′′′ 

C-5 ′′/H-5 ′′ 

C-1′′/H-1′′ 

C-3/H-3 

C-6/H-6 

C-5′/H-5′ 

C-2′/H-2′ 
C-6′/H-6′ 

C-3′′/H-3′′ 

H-2 ′′ 
H-5 ′′ 

H-3 ′′ 
H-1 ′′ H-2′, H-6 ′ H-3′,H-5′ H-6  H-3  H-6 ′′a 

H-6 ′′b 

C-3′/H-3′ 

C-1′′′/H-1′′′ 

C-2′′/H-2′′ 

C-2′′′/H-2′′′ 

C-4′′′/H-4′′′ 

C-5′′′/H-5′′′ 

OCH3 C-6 ′′′/H-6a′′′ 
C-6 ′′′/H-6b′′′ 

C-4′′/H-4′′ 
C-3′′′/H-3′′′ 

C-3′′′/H-5′′′ 

C-6′′/H-6b′′ 
C-6 ′′/H-6a ′′ 

H-6a′′′ 

H-5′′′ 
H-3′′′ 
H-4′′′ 

H-2′′′ 
H-1′′′ 

H-4 ′′ 
H-6b′′′ 

 CD3OD  �� ا�ـ P19 �*�ر�بHSQC ا�ـ  ط�� : -63-��ل ر�م



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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 CD3OD  �� ا�ـ P19 �*�ر�بHMBC ا�ـ  ط�� : -64-��ل ر�م

 

 

 

 

 

 

 

 

 

 

 

 

 

C-3′′/H-1′′ 

C-4′/ H-6′, H-2′ 

C-1′′ /H-2′′  

C-10 /H-3  C-8/H-6 

C-5/H-6  

C-1′/H-3  

C-2′ /H-6′  

C-2/ H-6′, H-2′ C-2 /H-3  
C-7/H-6  C-7/OCH3 

C-8/H-1′′ C-1′′′/H-2′′ 

C-2′′′/H-1′′′ 

C-4′′′/H-5′′′ 

C-3′′′/H-2′′′ 

C-5′ /H-3′  

C-9/H-1′′ 

C-7/H-1′′ 

C-4′/H-5′, H-3′ 

C-2′′/H-1′′′ 

C-4′′′/H-3′′′ 

C-5′′′/H-4′′′ 

C-6′′ /H-4′′  

C-5′′/H-6a′′  

C-4′′/H-3′′ 

C-2′′/H-1′′ 

C-5′′/H-1′′ C-3′′′/H-5′′′ 
C-2′′/H-3′′ 

C-6′′′/H-4′′′ 

C-3′ /H-5′  

C-1′/ H-3′, H-5′ 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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�ن ا����وي �ا���� -20�����  P20 

���� ط�	� RMN-
1
H 13و

C JMod  ������P20 ]`Oر ��P19  78ا����� +A ا�����  ��D)3ا� ]67-66: �


 �����W ا���و-��5ت و�O` اHزا.�ت �
، و ا���@د�K�����
 +� .�� �O` اHزا.�ت ا��	�Jرات ا���ا=


 1�2 أط��ف �.C�ا�����>�ت ا� ���W+ 1إ� 
��)��5ت، إ8�9�� 
�K����� (COSY,HSQC, HMBC)ا�

]`Oر ���� ا��J	�� ]��ب إ��رة +4��2
 ا������:68-69-70[،  7-: �Tا���5ھ�� 1�2 ھ P	� �+ ���

 ������P19 ن�(�����.�3 ا5,��ح إ��رة ھTا ا��UM إ�1 ا���4ل ا���-	A و  ،C-7ا��;���
 1�2 ا�

 @�@;���(δ = 163.1 ppm  ،AO��ا ا�Tھ�@رو�:�� .�ة 1�2 ھ 
و3��2 ھTه ا�>��
 -@ل 1�2 و!�د +�4�2

������ 
�K��5 
�� ا��Oاح )���� .P20    

  

8-C-β-D-[[[[glucopyranosyl-(1→→→→2)-β-D-glucopyranoside] apigénine  

 

 

 

 

 

 

 

 

 

  

 

O

O

O

O
O

HO

OH

HO

OH

OH
HO

HO

HOHO

OH



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�	�ط��ت ا�ط���� :   -24-)دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J ;Hz , 125 MHz, δ), 


	ر�ب � P20 ا�ـ �� CD3OD    

 

 

  � P20 78 (CD3OD)ا����

A9��ا� δ C  δH m (J Hz) A9��ا� δ C  δH m (J Hz) 

2 165.1 -  Glucose 1 

3 102.4 6.63 s 1′′ 72.2 5.08 d (10.0) 

4 182.8 - 2′′ 80.2 4.35 t (8.8) 

5 161.4 - 3′′ 78.8 3.75 t (8.7) 

6 98.0 6.28 s 4′′ 70.6 3.70 t (9.2) 

7 163.1 - 5′′ 81.5 3.48 m 

8 104.8 - 6′′a 61.4 3.82 dd (12.0-5.5) 

9 156.0 - 6′′b 3.96 dd (11.9-6.0) 

10 104.5 -  Glucose 2 

1′ 122.2 - 1′′′ 104.4 4.22 d (7.7) 

2′  128.7 8.01 d (8.6) 2′′′ 74.4 3.02 t (8.2) 

3′  115.9 6.98 d (8.6) 3′′′ 76.3 3.16 t (8.9) 

4′ 161.2 - 4′′′ 69.5 3.17 t (7.7) 

5′ 115.9 6.98 d (8.6) 5′′′ 75.7 2.73 m 

6′ 128.7 8.01 d (8.6) 6′′′ 60.8 3.31 dd (11.4-2.8) 

   3.40 dd (11.6-3.3) 

 

 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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-RMNا�ـ   ط�� : -66-��ل ر�م
1
H  ر�ب�*�P20 ا�ـ ��  CD3OD 

 

13ا�ـ  ط�� : -67-��ل ر�م
C  ���	�. JMod ر�ب�*�P20  ا�ـ ��  CD3OD 

H-5′′ 

H-3  H-5′, H-3′ 

H-1′′ 
H-5′′′ 

H-3′′′ H-4′′′ 
H-6a′′′ H-6b′′′ 

H-4′′ H-6a′′ 
H-3 ′′ 

H-1′′′ H-2′′′ H-6b′′ H-2′′ H-6  H-2′,H-6 ′ 

C-7 
C-5 

C-4′ 

C-2 

C-2′′′ C-1′′ C-5′′′ C-3′′′ C-2′′ C-3′′ C-5′′ 
C-6 

C-3 
C-1′′′ 

C-10 C-8 
C-1′ 

C-6′, C-2′  C-5′, C-3′  

C-9 C-4 

C-4′′′ C-4′′ 

C-6 ′′ 
C-6′′′ 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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�@ � : -68-��ل ر�م@�-��J  ا�ـ COSYر�ب�*� P20 ا�ـ ��  CD3OD 

 

H-6b′′′/H-6a ′′′ 
H-6b′′′/H-5 ′′′ H-5′′′/H-5′′′ 

H-2′′′/H-3′′′ 
H-3′′′/H-4′′′ 

H-1′′′/H-2′′′ 

H-6a′′/H-5 ′′ 

H-3′′/H-4′′ 

H-6b′′/H-6a′′ H-4′′/H-5 ′′ 

H-2′′/H-3′′ 

H-1′′/H-2′′ 

�@ � : -69-��ل ر�م@�-��J  ا�ـ HSQCر�ب�*� P20 ا�ـ ��  CD3OD 

C-5 ′′/H-5 ′′ 

C-4′′/H-4′′ 

C-6/H-6 

C-3/H-3 

C-5′/H-5′ C-3′/H-3′ 

C-2′/H-2′ 
C-6′/H-6′ 

C-4′′′/H-4′′′ 

C-2′′′/H-2′′′ 

C-6 ′′′/H-6b′′′ 

H-5′′′ 

H-6b′′′ H-6a′′′ 

C-6 ′′′/H-6a′′′ 
C-6 ′′/H-6a ′′ 

H-3′′′ 

C-5′′′/H-5′′′ 
C-3′′′/H-3′′′ 

H-6a′′ H-3 ′′ 
H-4 ′′ 

H-5′′ 
H-6b′′ 

H-1′′′ H-1′′ 

C-3′′/H-3′′ 

C-1′′′/H-1′′′ 

C-1′′/H-1′′ 

C-2′′/H-2′′ 

H-2′′′ H-6  

H-3  H-3′,H-5′ 
H-2′, H-6 ′ H-4′′′ 

C-6′′/H-6b′′ 

H-2 ′′ 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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�@ � : -70-��ل ر�م@�-��J  ا�ـ HMBCر�ب�*� P20 ا�ـ ��  CD3OD 

 

 

  

  

  

  

  

  

  

  

 

 

  

H-3′′′ H-4′′′ 
H-2′′′ H-5′′′ 

H-6 ′′a 
H-3′′ 
H-4′′ H-5 ′′ 

C-8′′/H-2′′ C-1′′′/H-2′′′ 

C-3′′′/H-4′′′ 
C-2′′/H-1′′′ 

C-3′′′/H-2′′′ 

C-2′′/H-4′′ 

C-6′′ /H-4′′  

C-2′′/H-1′′ 
C-2′′/H-1′′ 

C-4/H-3  

C-4′/H-5′, H-3′ 

C-7/H-6  
C-5/H-6  

C-8/H-1′′ 

C-7/H-1′′ 

C-9/H-1′′ 

C-2′/H-3  

C-8/H-6 C-10 /H-3  

C-1′/H-6′, H-2′ C-1′ /H-3  

C-3′ /H-5′  C-5′ /H-3′  

C-4′/ H-6′, H-2′ 

C-2/ H-6′, H-2′ 

C-6′ /H-2′  

H-1′′′ 
H-2′′ 

H-6b′′′ H-6a′′′ 

H-6b′′ 
H-1′′ H-6  

H-3  
H-3′, H-5 ′ 

H-2′, H-6 ′ 

C-6′′′/H-4′′′ 

C-2′ /H-6′  

C-1′/H-6′  



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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	� �ن ا����وي �ا���� -21�P21  

 ����13ط�� 
C JMod ]`Oر ��� :71[  ������P21 Mرات !,ء ا��إ V	5 ���ن �������!P19،  @�p��

T1�2 ط��ا ھ  RMN-
1
H ]`Oر ��إ��رات +& �)�ل �رو�و��ت ,طر	�، %	ث  أر�5و)ود � ]72: �

2 )���+� )J=8.7 Hz(إ��را�	ن  ��!	�	ن  ,*" ��ل �ظ�رH 
   ,�د ا1و�"، ��Bرو�و��ت ا�%*.�  +�ا8>

δ =6.97  ppm ن	�3 ����رو�و��<H-3", H-5"   

 )����و-�δ = 8.03 ppm ��5 ,�دو ا����5m�U H-2", 

H-6" نإ��ر و	�  �	أ%�د�+���(1H   "دا1و��, δ= 8.03 زة	�� ��ن ��و-H-6  
<�;��A،  @�2 
 =δو ا����5

 δ = 8.03 ا=��رات i.C5 و!�د +4��2
 +����:7 �2@ ز��دة 1�2 ھTه ،H-3 +��,ة ����و-�ن 8.03

ppm، ����G د�و! i.C5 ��Jا� V	5 1�2 1�2  ت!�ء 
���+�5H�5-��� ا�و-�( ����K��B ��-ر��إ ���


 -,اوج اMو�1 �(��()J=8.7 Hz( ع�5 �+ 
J(ا�( R�-�- β ���-@�2 δ = 8.03 ppm  ـ( 
 ا��رت ��+6�2

�@ھ� 1�2 ط��@;- `- 1�2 COSY]`Oر ���� ا��4���ز!�ءت   ]73: �:� 
، أ+� ا=��رة ا����5
 +�ا8>

 
�K��B رة��إ ��
 +� 5�ع  )J=1.1 Hz(!�ءت 1�2 �J(ا�( R�-�-α  ـ( 
�@ھ� 1�2  ا��رت ��+5�2@;- `-

�� !�ءت  ]73: ��� رCOSY ]`O ط��:� 
13ط��  و ھTا +� ��Y@ه،  (apiose) ا)��ز+�ا8>
C JMod   ��.

ا����,-��  �4���OCH2�δ = 8.03 ppm ���m�U ( ���2و  �2δ = 8.03 ppm@  أ1J2 إ��ر-��

��5�(����C-5'"  و C-4"'   ��  .1�2 ا���ا�T��7ا ا�:

���� ط�� +HSQC]`Oر ��� :74[ ��Tا� 
�@ ��)��5ت ا�;�+�
 ����و-��5ت ا�:�)>@;- �+.  


 +:��@Hت BCB دي و�5�8C8 ���� (+� CUل ھTه ا�����Jت -��� ��� و!�د ھ���G 7 و:����+ 
2��4+

��ن ��5�4 إ�1 ط�� ) +� 5�ع !����ز و ا)��ز��!H1�2 ا ���O��- @��� رHMBC ]`Oو ��;@� :75[ 

����  :ا�Tي 

2
 ا������:7  •�4�+ ��( S���- 
�<(OCH3  ن�(��ا��4��2
  ار-��ط ھTه��C-7(165.4)  @�Yو ا�

AO��7 78 ا�.   

•  ��( S���- 
1�2 ار-��ط3  -@ل C-8 (105.2)ا���و-�ن ا5H�+��ي �:�� ا��4���ز +A ا���)�ن )>�

 AO��ن 78 ا�����!Hا A+8  ع�5 �+ 
J(ا�((C-C) +��ي�5Hن ا�(��
 ا���O ح��,5H ��5ا C-1" 

 
  .T��δ = 72.1 ppmا ا�:�� 5;� ا�>��


 -���S )�� ا���و-�ن ا5H�+��ي �:�� اH)��ز +A ا���)�ن  •�<(C-2" (76.0)  ز���ل 1�2 ���4@-

 AO����( 32ار-��ط ��UMا اT��.   

   �P21ل ھذه ا���ط	�ت �/رض ,*	�� ھذه ا���	� ا����!	� �*�ر�ب 

  



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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8-C-[[[[α-L-apiofuranosyl-(1→→→→2)-β-D-glucopyranoside] apigénine 

-RMNا�	�ط��ت ا�ط���� :   -25-)دول ر�م
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz , 125 MHz, δ), 


	ر�ب � P21 ا�ـ �� CD3OD     

  � P21 78 (CD3OD)ا����

A9��ا� δ C  δH m (J Hz) A9��ا� δ C  δH m (J Hz) 

2 163.6 -  Glucose 1 

3 102.3 6.65 s 1′′ 72.1 5.01 d (7.7) 

4 182.9 - 2′′ 76.0 4.35 t (9.84) 

5 162.1 - 3′′ 79.5 3.63 t (9.05) 

6 94.5 6.53 s 4′′ 70.6 3.65 t (9.54) 

7 165.4 - 5′′ 81.6 3.47 m 

8 105.2 - 6′′ 61.6 3.80 dd (12.1-5.8) 

9 156.3 - 3.95 dd (9.67-3.90) 

10 104.6 -  Apiose 

1′ 122.2 - 1′′′ 109.7 5.14 d (1.14) 

2′  128.8 8.03 d (8.7) 2′′′ 76.3 3.75 d (1.04) 

3′  115.6 6.97 d (8.7) 3′′′ 79.2 - 

4′ 161.5 - 4′′′ 
 

73.1 2.54 d (9.60) 

5′ 115.6 6.97 d (8.7) 3.14 dd (9.65) 

6′ 128.8 8.03 d (8.7) 5′′′ 64.0 3.13 d (9.1) 

OCH3 55.6 3.98 s    

O

O

O

O

OH

H3CO

OH

OH
HO

HO

O

OHHO

OH



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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13ا�ـ  ط�� : -72-��ل ر�م
C RMN-

1
H ���	�. JMod  ر�ب�*�P21 ا�ـ ��  CD3OD  

 

13ا�ـ  ط�� : -71-��ل ر�م
C RMN-

1
H ���	�. JMod  ر�ب�*�P21 ا�ـ ��  CD3OD 

H-5 ′′ 
H-1 ′′ 

H-2′, H-6 ′ 
H-5′, H-3′ 

H-3  H-6b′′ 

H-2′′ H-1′′′ 

H-2′′′ 

H-5′′′ 

OCH3 

H-4b′′′ H-4a′′′ 
H-6  

H-6a′′ 

C-4 

C-5  
C-6 ′′ 

C-1′ C-10 

C-6′, C-2′  

C-7 
C-4 ′ 

C-4 ′′ C-5′′ C-1 ′′ 
OCH3 

C-2′′ 

C-5′′′ 

C-3 

C-2 

C-8 

C-5′, C-3′  

C-4′′′ 

C-1′′′ C-6 C-3′′ 

C-3′′′ 

H-4′′ H-3′′ 

C-9 

C-2′′′ 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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 CD3OD  �� ا�ـ P21 �*�ر�بHSQC ا�ـ  ط�� : -73-��ل ر�م

H-1′′/H-2′′ 

H-2′′/H-3′′ 

H-6b′′/H-6a′′ 

H-6a′′/H-5 ′′ 

H-4′′/H-5 ′′ 

H-4a′′′/H-4b′′′ 

H-1′′′/H-2′′′ 

H-3′′/H-4′′ 



ا������ ا�����ي �������ت ا��	���
    ا�	�� ا�����                                                   
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 CD3OD  �� ا�ـ P21 �*�ر�بHSQC ا�ـ  ط�� : -74-��ل ر�م

 

 CD3  �� ا�ـ P21 �*�ر�بHMBC ا�ـ  ط�� : -74-��ل ر�م5

C-4′′/H-4′′ 

C-5 ′′/H-5 ′′ 

C-1′′/H-1′′ 

C-3/H-3 

C-6/H-6 

C-5′/H-5′ 

C-2′/H-2′ 
C-6′/H-6′ 

C-3′′/H-3′′ 

C-3′/H-3′ 

C-1′′′/H-1′′′ 

C-2′′/H-2′′ 

C-5′′′/H-5′′′ 
C-6 ′′′/H-6a ′′ C-6 ′′′/H-6b ′′ 

C-5 ′′′/H-5b ′′′ 

C-4′′′/H-4a ′′′ 
C-2′′′/H-2′′′ 

OCH3 

C-4′′/H-3′′ 

C-4′/ H-6′, H-2′ 

C-10 /H-3  C-8/H-6 

C-5/H-6  

C-2′ /H-6′  

C-2/ H-6′, H-2′ 
C-2 /H-3  

C-7/H-6  

C-7/OCH3 

C-8/H-1′′ 

C-1′′′/H-2′′ 

C-9/H-1′′ 
C-7/H-1′′ 

C-4′/H-5′, H-3′ 

C-5′′/H-6a′′  

C-2′′/H-1′′ 

C-5′′/H-1′′ 

C-1′/ H-3′, H-5′ 

C-6′ /H-2′  

C-3′/ H-6′, H-2′ 

C-2′′/H-1′′ 




	                                                     ا����� ا����
ا������� �������ت ا���
�ي ا���  
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� ا���
	ي ������  -22
 P22ا���


ظ�ر ا��ر�ب P22 � دل
�� �وق ا������
� ����ون ا�������، ��و�ود  �"�ون أو  ����لإ���  ت ا

  .�3"�و�ول ����دل �� ا��و$# 


-RMNط
ف ظ�ر 
1
H ]��
زة  4و�ود  ]75: ! � ر�� �
إ��رات �� ���ل �رو�و��ت ا� �(� ا��طر


زة ABX �'�م� ! � $%$� إ!�رات #�ءت ��� ��ر�ب �"�و�
دي، ��  �

�  ��B �(� ا��طر,��-

و ا���2
� ��� 'H-2 ��و�1ن��أ(�)ت  δ = 7.78 ppm ��) (J = 2.2 Hz)ا.و�� ��� ! � $��,+  ،الا*(��)

+,��$ +,��$ � !(J = 8.5-2.2 Hz) (�� δ = 7.69 ppm  أ(�)ت إ�� ا���و�1نH-6' +,��$ � ! ��� و ا������

(J = 8.5 Hz) (��δ = 7.69 ppm  أ(�)ت إ�� ا���و�1نH-5' �3� �4 �58 إ!�رة أ��د
 ��� 5';� �2: ا�9

1H (��  δ = 6.90 ppm زة
��  �
و ھ>ا H-8  �3أ(�)ت إ�� ا���و�1ن  -"-
� ا.���دال �A �(� ا��طر


,�
�
13ط
8  ��� ا��+ �A1� �;'1)ه ا?زا�� ا� 
C JMod ]���3ا��δ = 94.0 ppm  �CD)  ]76: ! � ر

  .�C3 [18]ر�2 ����4ا#E ا�� ��
�   ��C-8 ��4ن 

)3�2
�ي I1 ��4��4اوج  5';� �4وJ2�1 ا. ھ
 Iوز،  3	 �2ع 5';� ط
F�<�  8 و#�د ( � J = 7.6 Hz( 

 (��δ = 5.07 ppm  إ!�رات ��L4 �����3	
ا��+ �)دت ا����دا ��� ط
D ppm 3-4  8+ ا���Mل 4 �3

COSY  ]��    .ا��+ #�ءت �3ا�CD  ���و�2�1ت ( � ا�����Mز ]77: ! � ر

 8
13ط
8 ���4#�ع ا�� ط
C JMod �4ن� �� +,�
�

�� O�%2C-3 ا�5I2ح �Cا� (�� P�Qل ا����Mإ�� ا��  

 δ = 135.9  ppm  ل�Mإ�� ا�� �
,��
��)  ��C-6 ��4ن�A1) اL� �3�� J2 � ا�����Mز، أ�3 ا?زا�� ا� 

�
Lرو�(

�� �A1) ا����M�� �3�� J2 ھCا�.    

 S�2�4ت ا������ �
C4 إ(��د �1P22  ول(Mا� +D ��MLدا  -31–ا�����)ا �� E#ا���
  .[18] ا�� ��

  

  

  

  

  

  

  

  

6-hydroxyquercétine 3-O-β-D-glucopyranoside 

 

O
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HO
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	 :   -26-�دول ر�م�
-RMNا��ط
�ت اط
1
H  13و

C (500 MHz, δ ;ppm,  J ;Hz , 125 MHz, δ), 

��ر�ب  P22 ا�ـ �� CD3OD    

 

  Sا����P22 +D (CD3OD) 

ETا��� δ C  δH m (J Hz) ETا��� δ C  δH m (J Hz) 

2 149.0 -  Glucose 

3 135.9 - 1′′ 101.3 5.07 d (7.6) 

4 176.5 - 2′′ 73.3 3.59 d (8.3) 

5 147.6 - 3′′ 76.1 3.55 d (8.7) 

6 129.6 - 4′′ 70.0 3.45 d (7.5) 

7 151 - 5′′ 77.1 3.60 m 

8 94.0 6.98 s  6′′ 61.1 3.75 dd (11.8-5.1) 

9 144.8 - 3.98 dd (11.9-2.3) 

10 105.3 -  

1′ 122.6 - 

2′  122.6 7.79 d (2.1) 

3′  144.3 - 

4′ 144.8 - 

5′ 114.8 6.91 d (8.5) 

6′ 121.8 7.70 dd (8.5-2.0) 
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�ي ا���  

 

 

298 

 

��ل ر$م-8 : -76
-RMN  ا�ـ ط
1
H ر�ب���P22  ـ CD3OD �� ا

 

��13ط
8 ا�ـ :  -77-! � ر
C RMN-  �
�C�4JMod  S�����P22  ا�ـ �� CD3OD 

H-2′ 

H-6′ 

H-5′ 

H-8 

H-1′′ 

H-6 ′′a 
H-6 ′′b 

H-5 ′′ 

H-4 ′′ H-3′′ H-2 ′′ 

C-4 
C-6 ′′ 

C-2′ C-10 C-6  
C-7 

C-1′′ 
C-9 

C-3 C-2 

C-8 

C-3′′ 

C-5′  C-3′, 
C-4′ C-5 

C-6′, C-2′, 
C-5′′ 

C-2′′ C-4′′ C-3′′ 
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�ي ا���  
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��ل ر$م-8 : -78
 CD3OD  �� اـ ���P22ر�ب COSY  ا�ـ ط

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

H-1′′ 

H-6 ′′a H-6 ′′b 
H-5′′ 

H-4 ′′ H-2 ′′ 

H-1 "/H-2" 

H-6a "/H-6b" 

H-6a "/H-5" 

H-5 "/H-4" 

H-2 "/H-3" H-3 "/H-4" 

H-3 ′′ 
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� ا���
	ي ������  -23
  P23ا���

 8
513';� ط
C JMod  S�����  P23 ] � !ة  9،ذرة ���4ن �18ـ  إ!�رة 17و#�د  ]79 :ر$مI
إ!�رات �3

، ����M3 �$%$ � ! ���(CH)ت #�ءت  إ!�رات �M3 +D �;�3ل ا��C�X ا�����acide cafeique  6 �5�9)ة


	،  وMLن ذر1+ ا�%�X5 �;�3 ا$��ن �
ن ��ا����Y3 �94، إ�D�T إ�� ���4ن إ!�ر�1$%$� ���2�4ت ر��4

 8
�5، ��� �5
	 �2: ا�9�
 #�ءت ��� ! � acide quiniqueإ!�رات ���)ة  6ر��4+ ��ظ
�� ا(�

��M3 +�� 	
�
�
3(CH2)  ن��C4�9�3 ،ت����M3 �$%$ �3	
 (CH) �4نأ�� ،�
�
M
Lذرة  و� ��X5 +��4ر

 ����M3 و#�د F�<� 8
�3
Iة ��ظ
�� أ(�
��5، ز�5دة ��� ھ>ا  5';� ا�9 �
2�4�� ����M3 ،	
MLأو�

+L���
3.   

(�A5  8
-RMNط
1
H ]ل ر$م�� :80[  S�����P23 و�)ة   و #�د acide cafeique إ!�رات 5 �ـ  +D �;'1

�ا�94 ��3
Iة  1�2 ��ل -��,�إ!�ر�1ن �3;� � � وا�)ة،   �M3�3� �41Hل ا���و�2�1ت ا���5�9 

�
,��$ ����Y3 ?الا(��)   CH = CH ءت�#��
 (Trans) (J = 15.9 Hz)   (��δ  = 7,57ppm ��3وق 4�] 

�3
Iة ��ABX'�م  إ!�رات $%ث��� ا���1
S و  H-8'و H-7 '�� 3	 إ�� �1أ(�) δ= 6.24  ppmو    �C�X� 


� إ!�رة ا���2
� و δ 7.09 = ppm ��) 1';� إ!�رة أ��د�Y5�� �5 ا.و�� ،$%$
� ا*(��)ال ��5�9,��$ 

�T��(J = 8.2 Hz) (�� δ 6.97  = ppm ا������  و�
أ(�)ت  ،J = 8,2 Hz(  (��δ = 6.86 ppm( إ!�رة $��,

   .��� ا���1
H-5' Sو  'H-2'  ،H-6 إ�� �� 3	 ھ>ه ا���و�2�1ت

8
��ل ر$م[ HSQC �4*����د ��� ط :]81  �������3 �X��4 ��2�4ت ا� �C4�Lر4^ �� ا���و�2�1ت ا� 	3

    'C-2'،(117.2)  C-5'، C-6' (121.6)، (145.5)  C-7'،(113.7) C-8 (113.6) ،و ا��+ 1';� ��)  �;�

 8
3	 X1)5) ��1�2�4;� ا��%$�  ]82: ��ل ر$م[ 1 ��� 3HMBC����Cت �4و�2�1ت ا��C�X ا���5�9 ��� ط

 	
 'C-1' (126.2) ،C-4' (148.3) ،C-5 ا� ��2�4ت H-6' E3ا��L��)�� 3	 `%ل EC4 1���_ ا��%�'� 4


�� ، C-6' (121.3) ،C-4' (148.3) ،C-3' (145.8) ا� ��2�4ت H-5' E3 و ا���و�1ن (117.2)�ا?زا�� 

�� �
,�
�

�،  1)ل ��� أ2;�� ���3
	 ��C-4' , C-3'  +����M ��2�4ن ا� Lرو�(
 'C-1  �3 ا� ��4نأھ

D +9�
 8

	 ��و2�1ا�C4�� 1���E3 _ ��� �2: ا�9H-7'  ،H-8' ������Yل ر$م[ �ا�94 ا���� :87[  �3 

(�A5  ا� ��4نھ>ا أن  C-1'�3�� 8  �;>ه
�9�1�3 ان ھ>ه ا.`
�ة ا��ا�94، ز�5دة ��� ھ>ا �5
	 �2: ا�9

  �;
4 �2�4
� ��ظ
�� ا(�
��5 3	 `%ل C4�� ا�����_ ا��%�'� 4
	 �4و2�1H-7'  ،H-8' �
ا�>ي  و ا� �2�4

(�� �;'5 δ = 166.5 ppm ]ل ر$م�� :83[. 
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ا������� �������ت ا���
�ي ا���  
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  1 8��Q3HMBC  S�����P22����Cت  83! � 

-RMNط
8 ���4#�ع إ�� 
1
H ]ل ر$م��
زة ����و�2 �
�و��� �ظ�ر  ]80: �� �
ا�ذي 
ظ�ر إ��رة أ �د


� أإ�D�T إ�� $%ث إ!�رات  �2δ = 3.72 ppmد �
M
Lة ��%$� �4و�2�1ت � ��2�4ت او�I
�3 �
�M
Lو�

 )J = 7.3-4.3Hz($%$+ -$��,+ ! � ���  1';� ا.و�� � � و�)ة،  ���acide quinique  �3� �41H)ة  

 (��δ = 5.30 ppm  و�1ن�أ(�)ت���  H-3+,��$ � !  ��� �
 )J = 10-7.2-3.1 Hz(  $��,+-$��,+- و ا���2

 (��δ = 4.16 ppm ت إ�� ا���و�1نأ(�) H-5 ، ��� و ا������ +$%$ +,��$ � !  )J = 10-3.1 Hz(  (��δ = 

3.76 ppm    و�1ن�أ(�)ت��� H-4 �
  [19].و ھ>ا �C3ر�2 ����4ا#E ا�� ��

8
_ 4
	 ا���و�1ن ]84: ��ل ر$م[ COSY ��� ط���1 EC4 O�%2 H-3 )د�3� � ! ��� 	
 و إ!�ر1


	  ��δ = 2.17 ppm) و  δ = 2.14ppm 1';�ان ��)�CD�3ا�	3 �  H-2ax ،H-2eq���  :�2 ��� ،+ا���ا�

_ 4
	 ا���و�1ن���1 ��C4 O�%2 8
 و δ = 2.02 ppm ��) 1';�ان و إ!�ر1
	 ��� ! � 3��)د H-5 ا�9

δ = 2.23 ppm �� أ(�)�1 إ�� 	3 H-6ax ،H-6eq��� +ا���ا�.  

 8
_ 4
	 ا���و�2�1ت 5HMBC';� ط���1 EC4 H-2a، H-2b، H-6a، H-6b  و ا� ��4ن ا����4+ ا�>ي

 (�� �;'5δ = 76.4 ppm CD�3ا�  +�
M
Lا� ��4ن ا*و�C-1 E3 _���1 ��C4 +9�1 �2: ا���و�2�1ت ،

2�4
� ��ظ
�� ا(
��ت 1';� ��)��δ = 174.1 ppm   �CD�4ن ��3ا� �C-7 ،]ل ر$م�� :89[. 

 �����8
   .ا���و�2�1ت ��4 ��2�4ت ا���3�X �;�ھ>ه 3	 ر4^ ��  ]81: ��ل ر$م[ HSQC ط

H

H

O

H H

H OH

OH

HMBC
1

2'

3'
4'

5'

6'

7'
8'

9'
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 COSYS�����P23 و  1 8��Q3HMBC����Cت : -85-��ل ر$م

 Sأن ا���� ��� ��� (�A1 �C4�L�3ت ا����ا�� ��P23  ����M3 ��� ي��X5acide quinique  ل(��L3 و

 .و ���و�2 �
�و��� acide cafeique ��4)ة  

�دد
� إ��رة ا��رو�ون �H-3  1�2 دل�دل -��,� �4 -"-� أ� �
,�
�
�� �و�
4 ا��وا,� و$
�� إزا �4 ا��

   ��acide cafeique)ة 4اL3 J2��)ل 1�2 


ؤ�د ط
فHMBC   ط���و�)ة ارacide cafeique  E��ن 6"ل �(��  ��acide quinique)ة � D3+ ا���

D+ ا����E  .���و�2 ا��
�و��� ار��1طو  C-9' (166.9)و ا��ر�و�
ل  H-3ا�����ق ا��" ظ� �
ن ا��رو�ون 

_ 4
����: ا���)ة  7���1 ��C4 `%ل 	3 	
��ل ر$م[ C-7 (174.1)  ا� �2�4
� ;� و 4 :86[.  

  

       � !�� 1 8��Q3HMBC   S�����P23����Cت  - 86-ر


�  [20]����4ا#E ا�� ��
�  -�C3 ���� 3-27ر�2 �� ھ>ه ا���9
�ت ا��)وD �2+ ا�M)ول ,�;2 �
3	 ا���اح �4

 S�����.P23 

H

OR4

OR3

H

H

OR1

H H

OR5

ROOC

H

H
4

5
6

1
2

3

ax

eq

eq

H

OR4

OR3

H

H

OR1

H H

OR5

ROOC

H

H
4

5
6

1
2

3

ax

eq

HMBC COSY

HO

OCH3

O

R5O

OR4

O

H

H

O

H
H

OH

OH

H

1

2

3

4

5

6

7

8'
7'

1'

2'
3'

4'

5'6'

HMBC
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Methyl 3-O-caffeoylquinate 

 

 


� :   -27-��ول ر���
-RMNا���ط
�ت ا�ط
1
H  13و

C (500 MHz, δ ;ppm,  J ;Hz , 125 MHz, δ), 

    D CD3OD+ ا�ـ P23 ���ر�ب 

 

Sا����  P23 +D (CD3OD) 

ETا��� δ C  δH m (J Hz) ETا��� δ C  δH m (J Hz) 

1 76.4  1′ 126.2 - 

2 36.6 ax 2.14 m 2′  113.6 7.07 - 

eq 2.17 m 3′  145.8  

3 70.4 5.30 dt (7.3-4.3) 4′ 148.3 - 

4 70.7 3.76 dd(10-3.1) 5′ 115.1 6.97 d (8.2) 

5 68.9 4.16 td (3.3-6.7) 6′ 121.6 6.86 dd d (8.1-2.0) 

6 36.6 ax 2.03 m  7′ 145.5 7.57 d (15.9) 

eq 2.23 m 8′ 113.7 6.24 d (15.9) 

7 174.0 7.56 d 9′ 166.9  

7-OCH3 51.6 3.72 s    

 

HO

OCH3

O

HO

OH

O

H

H

O

H
H

OH

OH

H

1

2

3

4

5

6

7

8'

7'

1'

2'
3'

4'

5'6'

9'
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��ل ر$م-8 : -80
-RMN  ا�ـ ط
1
H ر�ب���P23 ـ CD3OD  �� ا

 

��ل ر$م-8 : -79
13ا�ـ  ط
C RMN- ���
�) JMod  ر�ب���P23 ـ CD3OD  �� ا

C-1 

OCH3 

C-9′ 

C-2,6 

C-4 
C-3 

C-5 
C-8′ 

C-7 

C-2′ 
C-6′ C-5′ 

C-4′ 
C-3′ 

C-7′ 

H-7′ 

H-2′ 

H-8′ 
H-6′ 

H-5′ 
H-5 

H-3 

H-4 

H-6eq 

H-2ax 
H-6ax 

H-2eq 

OCH3 
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�ي ا���  

 

 

305 

 

 

C-8'/ H-8' C-2'/ H-2' 

C-6'/ H-6' 

C-5'/ H-5' 

C-7'/ H-7' 

C-4/ H-4 
C-3/ H-3 C-5/ H-5 

C-6/ H-6eq 

C-6/ H-6ax 

C-2/ H-2ax 

C-2/ H-2eq 

C-1'/ H-8' 

C-2/ H-6eq 

C-5/ H-6eq 

C-1/ H-6eq 

C-7/ H-6eq 
C-7/ H-2eq 

C-9'/ H-8' C-9'/ H-7' 

C-8'/ H-7' 

C-1'/ H-6' 

C-1'/ H-6' 

C-4'/ H-6' 

��ل ر$م-8 : -81
 CD3OD  �� اـ ���P23ر�ب HSQC  ا�ـ ط

��ل ر$م-8 : -82
 CD3OD  �� اـ ���P23ر�ب HMBC  ا�ـ ط

C-7/ OCH3 

OCH3 




	                                                     ا����� ا����
ا������� �������ت ا���
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��ل ر$م-8 : -84
 CD3OD  �� اـ ���P23ر�ب COSY  ا�ـ ط

  

  

  

  

  

  

  

  

 

 

 

 

 

H-5/H-6eq 
H-5/H-6ax H-3/H-2ax 

H-3/H-2eq 

H-3/H-4 
H-5/H-4 

H-7'/ H-8' 
H-2'/ H-6' 
H-3'/ H-6' 
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 �����P24 �ا���
� ا���
	ي  -24

	
�5 8
-RMN ط
1
H ]��4
	 ا!�S����� P24  _4�91 J ]87: ! � ر +� �J1إ!�راتو  إ!�را  Sا����

P23  ا2���ھ�� a�� �3 	 � ��� ����Xو ا�� +L���

�ب ا?!�رة ا.��د�5 ا���
Iة ������M ا��c ھ�

 .ا� ��4ن

 C-7  ة(��� acide quinique،  إ�� �D�Tإ  	

� ����و2�1,�
�

� D+ ا?زا�� ا� d1H-5 H-3 ه<;� 

ا���ا�CD إ��  3��)دت ��� ! � ء?!�رة ا��+ #��
� O�%5 ا�5I2ح   - 27-ا.`
�ة،  ا��D ��ML+ ا�M)ول

! �  ��� 1';�ا��+  ا?!�رةا�5I2ح δ 4.20  = ppm  �;�4�C5و E�1�  (5(X���4ا���Mل ا�� إ�� H-3ا���و�1ن 

�Xر �L�5 ھ>ا ��δ 5.35 = ppm  �4)  ا���Mل ا���P�Q إ�� H-5ا���
Iة ����و�1ن  $��,+ $��,+ $��,+

 E�و ��
J �5 	 ا���اح  acide quinique ���)ة  ����5�E 4 ;�و ار��1ط acide cafeique  و�)ة 3	 3ا���

 S����� �
,�;2 �
�4P24+�5 ���:   

  

5-O- acide caféoylquinique (Acide chlorogénique) 

 

 

 

 

HO

OH

O

O

OH

OH

H

H

O

H

H

OH

HO

H

1

2

3

4

5

6

7

8'

7'

1'

2'

3'
4'

5'

6'
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	 :   -28-��ول ر���
-RMNا��ط
�ت اط
1
H (500 MHz, δ ;ppm,  J ; Hz , δ),  ر�ب�� P24 ا�ـ �� 

CD3OD    

  

  Sا����P24 +D (CD3OD) 

ETا��� δH m (J Hz) ETا��� δH m (J Hz) 

1 - 1′ - 

2 ax 2.09 m 2′  7.07 d (2.0) 

eq 2.20 dd (3.3-14.25) 3′ - 

3 4.20 m 4′ - 

4 3.74 dd(8.5-3.2) 5′ 6.81 d (8.2.0) 

5 5.35 d (9.2-8.8-4.5) 6′ 6.86 dd (8.2-2.0) 

6 ax 2.06 m 7′ 7.59 d (15.9) 

eq 2.24ddd (2.0-4.3-13.3) 8′ 6.30 d (15.9) 

7 - 9′ - 

  

  

  

��ل ر$م-8 : -87
-RMN  ا�ـ ط
1
H ر�ب���P24 ـ  CD3OD  �� ا

 

H-7′ 

H-2′ H-8′ 
H-6′ 

H-5′ 

H-5 
H-3 

H-4 

H-6eq H-2eq 
H-6ax H-2ax 




	                                                     ا����� ا����
ا������� �������ت ا���
�ي ا���  
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25- 
  P25ا����� � ا���
	ي 
ا���

	
�5 8
-RMN ط
1
H ]��$%ث ظ;�ر `%ل  3	  cafféyol  و#�د و�)S�����P25 +1  ]88: ! � ر

 2H (�� �;'1  δ = 7.61 ppmأ�)اھ�� I1 ��4��4(J = 15.9 Hz)   �3� �4اوج  ��ل -��,� إ!�رات ���

	
إ��  �1ا(��) δ = 7.29 ppmو  1δ = 7.33 ppm';�ان ��) 41H� ��3 و إ!�ر�1ن   أ(�)ت إ�� ا���و2�1

 	
، � � إ!�رة ��ABX  �3� �42H'�م  إ!�رات �3
Iة $%$� وظ;�ر، ��� ا���ا�+'H-8و  ''H-8ا���و2�1

،  ''H-2 و 'H-2 أ(�)ت إ�� ا���و2�1
	 �2δ = 7.10 ppmد   (J = 1.9 Hz)1';� ا.و�� ��� ! � $��,+ 

��ل -��,� 1�2 �
   و 'H-6 أ(�)ت إ�� ا���و2�1
	،  �2δ = 6.97 ppmد  (J = 8.1-1.9 Hz)-��,� -وا�-��

 H-6''و ا������ � ! ��� +,��$ (J = 8.1)  �2دδ = 6.81 ppm ،  أ(�)ت	
 .''H-5 و 'H-5 إ�� ا���و2�1

�
�C1 ���� 3 HSCC ]��  .3	 ر4^ ھ>ه ا���و�2�1ت ��4 ��2�4ت ا���3�X �;� ]90: ! � ر

8
�[ HMBCا�ـ  ��� ط� و ا� �2�4
� 'H-8 ا���و2�1
	 O�%2 و#�د C4��+ 1���_ ا.و�� 4
	 ]91: ! � ر

  C-9'(167.3)ا���و�1ن 	

� ا������Cت 3 ���� 3	 C-9''(166.6)   �� (5(X1و ا� �2�4
� ''H-8 و 4C4

  2.9 ���2�4ت ھ�1
	 ا���)1
	 ا��D ��ML+ ا�M)ول

�3
Iة  acide quiniqueا�9
8 و#�د و�)ة  ;���� 5' �
�M
Lظ;�ر $%ث إ!�رات او� �D�T`%ل إ 	3

 �
�
M
L41� ����3%$� �4و�2�1ت او�H  ،1';� ا.و�� � � وا�)ة  � !  ���+,��$-+,��$-+,��$   

)8,8-4,0 Hz -  J = 13,1-(  (��δ = 5,42ppm إ�� ا���و�1ن ت(�)أ H-5  �
  $%$+–$��,+ ! � ��� و ا���2

 )J = 7.6-3.7Hz(  (��δ = 5.31 ppm أ(�)ت إ�� ا���و�1ن  H-3 ، ��� و ا������ +$%$ +,��$ � ! 

 )J = 8.2-3.3 Hz(  (��δ = 4.80 ppm   أ(�)ت إ�� ا���و�1ن H-4  ، 8 ا�ـ
COSY   �� �1ا����دا ��� ط

�� ط
8 ا�ـ و�27 ا��D ��ML+ ا�M)ول  H-6ax ،H-6eq نو  3H-2ax ،H-2eq	 X1)5) ا���و�2�1ت 

HMBC 5) ا� ��4ن(X1 	3  9.8) C-1(7  �� �1 5)ي ا� ��4ن���(X1 	3 C-7(166.6)  E#ر�2 ����4ا�C3

�
 ا�� ��

�ب EC4 1���_ ا��+ 1 ���� 3	 [20]d� 5)ه2'�ا(X1.  


� �;>ه ا���)ة ,�
�
� ا?زا��ت ا� 
�إ��  H-5ھ� ا�5I2ح ا���و�1ن  a�� �3) (acide quinique ا2���ھ�� ��� 

P�Qل ا����M3% ?�)ى و�)1+  ا���� J2ا ��� �L�5caffeyol  �'�%_ ا�����ا�� ��C4 `%ل 	ھ>ا 3 (�f�5

	
إ�� ا���Mل ا���C-1(79.8)  �L�5 P�Q  ا� ��4ن، وا�5I2ح  C-9'(167.3)  ا� �2�4
�ھ>ا ا���و�1ن و  4

  .  J2caffeyol ھ� أ�Y5 ��3% ����)ة ا.`�ى �ـ أ��� 

S����� �

�d ا���
� ا��;�,g اح���  . P25 3 ���� ھ>ه ا������3ت 3	 ا




	                                                     ا����� ا����
ا������� �������ت ا���
�ي ا���  

 

 

310 

  

1,5-di-O-acide caffeoylquinique   


	 :   -28-��ول ر���
-RMNا��ط
�ت اط
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz , 125 MHz, δ), 

��ر�ب  P25 ا�ـ �� CD3OD     

  Sا����P25 +D (CD3OD) 

ETا��� δ C  δH m (J Hz) ETا��� δ C  δH m (J Hz) 

1 79.8 - 1′ 126.4 - 

2 34.3 ax 2.45 dd (14.8-

4.5) 

2′  113.8 7.10 d(1.9) 

eq 2.49 m  3′  145.2 - 

3 68.1 5.31 m 4′ 145.4 - 

4 71.5 3.80 dd(8.2-3.3) 5′ 115.1 6.81 d (8.1) 

5 70.2 5.42 ddd (13,1-8,8-

4,0) 

6′ 121.6 6.97 dd (8.1-1.9) 

6 35.6 ax 2.07 m  7′ 145.9 7.61 d (15.9) 

eq 2.60 d (4.26) 8′ 113.7 6.29 d (15.9) 

7 166.6 - 9′ 167.2  

 1′′ 126.4 - 

2′′  114.8 7.10 d(1.9) 

3′′  145.2 - 

4′′ 145.4 - 

5′′ 115.1 6.81 d (8.1) 

6′′ 121.7 6.97 dd d (8.1-1.9) 

7′′ 146.0 7.61 d (15.9) 

8′′ 114.0 6.33 d (15.9) 

9′′ 166.6  

   

  

O

O

OH

O

HO

HO

O

OH

O

OH

OH

OH

1

2

3

4

5

6

7

8'

7'

1'

2'

3'

4'

5'

6'

1''

2''

3''

4''

5''

6''

8''

7''

9'

9''




	                                                     ا����� ا����
ا������� �������ت ا���
�ي ا���  
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��ل ر$م-8 : -88
-RMN  ا�ـ ط
1
H ر�ب���P25 ـ CD3OD  �� ا

��ل ر$م-8 : -89
13ا�ـ  ط
C RMN- ���
�) JMod  ر�ب���P25 ـ CD3OD  �� ا

H-7′, H-7′′ 

H-8′ 
H-5 

H-3 
H-4 

H-6eq 
H-2eq 

H-6ax H-2ax 

H-2′, H-2′′ 

H-6′, H-6′′ 

H-5′, H-5′′ 

H-8′′ 




	                                                     ا����� ا����
ا������� �������ت ا���
�ي ا���  
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��ل ر$م -8 : -90
 CD3OD  �� اـ ���P25ر�ب HSQC  ا�ـ ط

 

8 : -91��ل ر$م 
 CD3OD  �� اـ ���P25ر�ب HMBC ا�ـ ط

C-2/ H-6eq 

C-3/ H-2eq 

C-5/ H-6eq 

C-7/ H-6eq 

C-3/ H-5 

C-9'/ H-7' C-4'/ H-6' 

C-1'/ H-6' 

C-4/ H-5 

C-1/ H-5 

C-4/ H-3 

C-5/ H-3 

C-1/ H-6eq 

C-1/ H-2eq 

C-8'/ H-8' C-2'/ H-2' 

C-6'/ H-6' 

C-5'/ H-5' 

C-7'/ H-7' 

C-4/ H-4 
C-3/ H-3 C-5/ H-5 

C-6/ H-6eq 

C-6/ H-6ax 

C-2/ H-2ax 

C-2/ H-2eq 

C-7''/ H-7'' 

C-8''/ H-8'' 

C-2''/ H-2'' 

C-6''/ H-6'' 

C-5''/ H-5'' 




	                                                     ا����� ا����
ا������� �������ت ا���
�ي ا���  
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8 : -92��ل ر$م 
 CD3OD  �� اـ ���P25ر�ب HMBC �# ا���د
دات ا�"ز��  ا�ـ ط

��ل ر$م-8 : -93
  CD3OD  �� اـ ���P25ر�ب COSY  ا�ـ ط

C-9'/ H-8' C-9'/ H-5 

C-1. H-8' 

H-5/H-6ea 

H-3/H-2ax 
H-3/H-2eq 

H-3/H-4 H-5/H-4 

H-5/H-6ax 




	                                                     ا����� ا����
ا������� �������ت ا���
�ي ا���  
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 P26ا����� ا���
� ا���
	ي  -26

 ��
-J4�[�5RMN ط
1
H  	

� P26و  P25ا������ 	
�5 8
-RMN ط

1
H ]�� S����� P26 ]94: ! � ر

  I1 ��4��4(J = 15.9 Hz)اوج  ��ل -��,� إ!�رات ���أرE4 ظ;�ر `%ل  3	   cafeyol و#�د و�)1+


ن��
ز��ن �را�ط �
,��-
و  '(δ 6.26)  H-8و  '(δ 7.57)  H-7 إ!�ر1+ ا��ا�94 ا.و�� ��)�ظ�ر ن 

 (�� �
3
	 3	 �2ع (δ 6.36)  'H-8' ،�����3 4و  '(δ7.65)  'H-7ا��ا�94 ا���2�'�ABX  `%ل ظ;�ر 	3

 ا���و2�1
	  أ(�)ت إ�� 2H  � ! ���  +,��$(J = 2.1 Hz)   �;'1 (�� δ = 7.09  ppmإ!�رة 4� ��3 

H-2'و H-2''، ةو إ!�ر +,��$ +,��$ � ! ��� (J = 8.2-2.1 Hz)   �3� �4 2وH (�� δ = 6.97   ppm 

I1 ��4��4  (J =8.1Hz) �;'1اوج إ�D�T إ�� إ!�ر1
	 ��� ! � $��,+، ''H-6 و'H-6 ���و2�1
	 �أ(�)ت 

   .'H-5'  (δ6.82) ��)و ا�-��
� �ظ�ر 'H-5   (δ6.81) و�� ��)ا.

  و�5I2�4 (δ4.31) H-3ح �4و2�1
;� ت�
acide quinique 1I ��� 5';� �2: ا�9
8 و#�د و�)ة

 H-5(δ5.42) ل�Mإ�� ا�� P�Qو#�د و�)1+ ا��� �L�5 �3 ا�ـ cafeyol 	
��  . 5 و D 3+ ا���

S����� �
,�
�
[20]����4ا#E ا�� ��
� �C3 ���� 3 P26ر�2 ا?زا��ت ا� 
  (5(X1 	3 �
�J1�2�1�4و ��  ��MLا��

  .����Sا;>ا و��
J �5 	 ا���اح ا���
� ا��;�,
� � D29+ ا�M)ول

 

  

3,5-di- acide O-Caffeoylquinique  
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1
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7'

1'
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5'

6'
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	 :   -29-��ول ر���
-RMNا��ط
�ت اط
1
H (500 MHz, δ ;ppm,  J ; Hz ),  ر�ب�� P26 ا�ـ �� 

CD3OD    

  

  Sا����P26 +D (CD3OD) 

ETا��� δH m (J Hz) ETا��� δH m (J Hz) 

1 - 1′ - 

2 ax 2. 21 dd (14.8-4.5) 2′  7.09 d(2.1) 

eq2.34 dd (10.9-4.5-3.0) 3′  - 

3 5.33 m 4′ - 

4 3.81 dd(8.2-3.3) 5′ 6.81 d (8.2) 

5 5.42 td (8.8-4.0) 6′ 6.97 dd (8.2-2.1) 

6 ax 2.36 m 7′ 7.57 d (15.9) 

eq 2.17 d (4.26) 8′ 6.26 d (15.9) 

7 - 9′  

 1′′ - 

2′′  7.09 d(2.1) 

3′′  - 

4′′ - 

5′′ 6.82 d (8.2) 

6′′ 6.97 dd (8.2-2.1) 

7′′ 7.65 d (15.9) 

8′′ 6.36 d (15.9) 

9′′ - 

  

 

 




	                                                     ا����� ا����
ا������� �������ت ا���
�ي ا���  
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��ل ر$م-8 : -94
-RMN  ا�ـ ط
1
H ر�ب���P26 ـ CD3OD  �� ا

 

 

 

 

 

 

 

 

 

 

 

 

 

 

H-7′′,H-7′  
H-5 H-3 H-4 H-2eq H-6ax 

H-2ax 

H-2′, H-2′′ 

H-6′ 
 H-6′′ 
 

H-5′, H-5′′ 
H-8′′    H-8′    

H-6eq 




	                                                     ا����� ا����
ا������� �������ت ا���
�ي ا���  
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وي  -27��
ن ا��  P27ا�����ا

(�A5 8
-RMN ط
1
H ]�� ��]�J4 ا� �+ 4
	 إ!�راJ1 و إ!�رات (�JC4 ا����S ا S�����P27  ]95: ! � ر

 S�����P26  )د�5 � � إ!�رة�و ا�� �
,�
�
� ا?زا��ت ا� 
� �
� 	3+D �2ول ا��)و(Mإ*  -30- ا� I
�1 J2ا

��ظ
�� ا(
��ت * ا���
Iة �������M ا��
���43H (�� δ = 3.74 ppm   +L� ��3  أ��د�5 إ!�رة4';�ر 

 SL� [20] ا���ا#E ا�� ��
�  ���acide quinique)ة  1C-7 �ن ����X3 ا* ��� ا� �2�4
�  أن5 �	 

 S����� �
,�;2 �
  :P27 و ��
J �5 	 ا���اح �4

 

3,5-Di-O- acide Caffeoylquinique methyl ester 


	 :   -30-��ول ر���
-RMNا��ط
�ت اط
1
H  13و

C (500 MHz, δ ;ppm,  J ; Hz ; 125 MHz, δ), 

��ر�ب  P27 ا�ـ �� CD3OD    

  Sا����P27 +D (CD3OD) 

ETا��� δH m (J Hz) ETا��� δH m (J Hz) 

1 - 1′ - 

2 2. 29 m 2′  7.09 d (2.1) 

2.33 m 3′  - 

3 5.33 m 4′ - 

4 4.01 dd(8.2-3.3) 5′ 6.80 d (8.2) 

5 5.43 td (13.1- 8.8-4.0) 6′ 6.99 dd d (8.2-2.1) 

6 2.17 m 7′ 7.57 d (15.9) 

2.36 dd (4.26) 8′ 6.24 d (15.9) 

7 - 9′ - 

OCH3 3.74 s 1′′ - 

 2′′  7.09 d (2.1) 

3′′  - 

4′′ - 

5′′ 6.81 d (8.2) 

6′′ 6.99 dd d (8.2-2.1) 

7′′ 7.65 d (15.9) 

8′′ 6.36 d (15.9) 
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2'
3'

4'
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ا������� �������ت ا���
�ي ا���  
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��ل ر$م-8 : -95
-RMN  ا�ـ ط
1
H ر�ب���P27 ـ CD3OD  �� ا

 

  

   

H-7′′,H-7′  H-8′ 

H-5 H-3 H-4 
H-6eq 

H-2eq 
H-6ax 

H-2ax 

H-2′, H-2′′ 
H-6′, H-6′′ 

H-5′, H-5′′ 
H-8′′ 

OCH3 




	                                                     ا����� ا����
ا������� �������ت ا���
�ي ا���  
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���  ا��


�  أدت,�
�
 1�227 إ�1 2زل و ا���رف  C. mixtusا.�
��ت و ا��و���ول �ـ  �����7�6ا�درا�� ا��
�و�

��(�ت  5، �"�و�و
د 51، �
�و�
� أ ��ض 5، �
�ول �9
�وز
دي ،�9
�وز
دي آ �دي���� �ر�
ن �ر�ب �


ك� �ض �
    .ا��

 1�2 �
,�
�
 1�227 إ�1 2زل و ا���رف  ���C. mixtus��6ص ا.�
��ت و ا��و���ول �ـ اا�درا�� ا��
�و�


ك���(�ت � �ض  �5
�ول �9
�وز
دي، �
�و�
�، أ ��ض �5"�و�و
د، ����51 �ر�ب �
،  و�ر�
ن ا��

�9
�وز
دي آ �دي 
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R

CH3

CH3

O

CH3H3C

O

HO
HO

OH

HO

H

H

H

H

H

O

OOH

HO

OH

OR

OH

R=H  Acide p-hydroxy-benzoïque  

R=OH  Acide protocatechuique  

 

R=OH  Acide caffeique  

R=CH3  Acide ferulique  

R=H  Acide coumarique  

R=Glc  (2S,3S) taxifoline 3-O-β-D-glucopyranoside  

R=Gal  (2R,3R)-taxifoline 3-O-β-D-galactopyranoside 

R1=Glc  R2=H 8-C-β-D-glucopyranosyl-(1→2)-β-D-glucopyranoside apigénine  

R1=Api  R2=H  8-C-α-L-apiofuranosyl-(1→2)-β-D-glucopyranoside apigénine  

R1=Glc  R2=CH3 Isospinosine  

 

β-D-Glucopyranoside, 2-hydroxy-5-(2-hydroxyethyl) phenyl  

 

Chamolol  

 

O

OOH

R1O

OH

H

O

HO

HO

O

OH

R
2
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�ي ا���  

 

 

320 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

O

OOH

R1O

OH

H

O

HO

HO

O

OH

R2

R1=O-Glc  R2=OH R3=OH  R4=H  Quercétine-3-O-β-D-glucopyranoside  

R1=O-Glu-Rha  R2=OH R3=OH R4=H  Rutinoside  

R1=OH R2=OH R3=H  R4=H  Kaempférol  

R1=H R2=OH R3=H  R4=H  Apigénine  

R1=H R2=OH R3=OH  R4=H  Lutéoline  

R1=OCH3 R2=OH R3=OH  R4=H  Quercétine 3-O methyl ether 

R1=H R2=O-glu R3=OH  R4=H  Lutéoline-4'-O- β-D-glucopyranoside 

R1=H R2=OH R3=OCH3  R4=H  Lutéoline 3’-O methyl ether  

R1=H R2=OH R3=O-glu  R4=H  Quercétine-3'-O-β-D-glucopyranoside 

R1=H R2=OH R3=O-glu  R4=OH  6-Hydroxyquercétine-3-O-β-D-glucopyranoside 

 

R1=caffeoyl  R2=OH  R3=caffeoyl  R4=OH 3,5-di-O- acide cafféoylquinique  

R1=caffeoyl  R2=OH R3=caffeoyl  R4=OCH3 3,5-di-O- acide cafféoylquinique methyl ester  

R1=caffeoyl  R2=OH R3=OH  R4=OCH3 Methyl 3-O-cafféoylquinate  

R1=OH R2=OH R3=caffeoyl  R4=caffeoyl  1,5-di-O- acide cafféoylquinique  

R1=caffeoy  R2=OH R3=caffeoyl  R3=OH  5-O- acide cafféoylquinique  

 

HO

OR4

O

R1O OR3
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� 	� �	� ���و�� �������ن ا��روة ا������� ا���وا�د 	� ا��زا�ر �ن ��
� ا������ت ا��

	*ل و ��د�د �وا�( ا)�ض ا�ر���  ھد	& �ن %$ل ھذا ا���ث ا�ذي ��نا�طب ا����� 

 +
 Euphorbiaceae����� إ�+ �$�� ,��$ت �%�
�2،������  أ�واع�$�� ا����وي و.- ا%���ر�� ,

,Apiaceae Asteraceae  ت ��و�و���������4 ا��� ����ز �2������رو	� �����وع ا����وي ��ر

 ،�2
������� ھذه ا������ت ھ��%�:   

Euphorbia clementei Boiss. (Euphorbiaceae) 

Eryngium tricuspidatum L. (Apiaceae)  

Cladanthus mixtus (L.) Oberpr. & Vogt (Asteraceae)  

  

 �3ر��� �ن ����4  42,زل و ��د�د ����  إ�+ا�درا� ا��2�و�������� �4ذه ا������ت ا��$ث  أدت

 �4�
ھذه ا��ر���ت  ا���*ل ,
+ا,��د�� 	� ، �رة 	� ا����
� ا������� )ول�ر���ت �م ا���رف ,

�رو���و9را	�� ا���ود,
+ ����8ت  �2 ���4
�رو���و9را	�� �%� )CC( ، �8ا�ط� ��	رو���و9را�


� ,���� ا���2ءة ،  (CCM)ا�ر.��8���رو���و9را	�� ا�)HPLC( �4,ا��$�� �;�وا،  ،��
�
ا���

و ���د�د ا�����ت ا��������   (CPE)و ��4ز ا�طرد ا��ر�زي   ،�*ف ا���>�ر�� و ا���>�ر��


�2  ���;�� إ�+ طرق 	�ز���� �4ذه ا��ر���ت�%�� ����ط��	��  ،�(UV)ط��	�� ا)��� 	وق ا���2

 �-NOESY, HMBC, HSQC, COSY, RMN)ا�ر��ن ا��ووي ا��<��ط�
13

C, RMN-
1
H) و 


� ,���� ا�د.� �����8 ا?���رو�راي�� ا�	��ف ���ا�	� أدت إ�� (HR-ESI-MS)  �ط��	�� ا�


�ر���ت ا������� �
  ا�*�<� ا��2*

   زل,����� �ن  .Euphorbia clementei Boissأو? �ن ا�����  �


ص ا��*�رة -%�
+   �(Latex)ن �, ��
 �$��� 3و  أ��د�� �2ر���ت �ر����� ��5  �4��*

1- 1-methyl-cyclobutene 

2- α-terpineol 

3- Cycloartenol 

4- 3β-Cycloartenyl acetate  

5-  9,19-cyclolanostane, 3β, 24,25-triol 


+ �ر�ب �ر�����ن ا?ول �$�� و  (CHCl3) ا��������ر��  �� ��	��� -, ��
*��

�� ا�������
 ا����� ����� ,زل )ول �رة �ن ا���

6-  Obtusifoliol  

7- 4,20-dideoxy-4β-phorbol-12β-aceto-13α-isobutyrate  

 

  �����Eryngium tricuspidatum L. (Apiaceae) �ن ا�����  �
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ص ا������و�� %�)������ درا� ا��MeOH(  +
�ل  �8ن ا���*ل ,� +
�وز�د�� ,�
 �3ر���ت 9

�� ا�������، إ>�	� �م ا���رف ,
���4 )ول �رة و ا�����  ا)ولا��ر���ن �ر���ت 	��و��� 
 �ن�ر��� إ�+ 	� ا���

 و�دان 	$	و��و��ر�ن وا�د و ، أ��د��ن

  

1- 2-hydroxy- 3,5-dimethyl-acetophenon-4-O-β-D-glucopyranoside (����). 

2- 2,3-dimethyl-4-hydroxymethyl-1-hydroxymethylphenyl-O-β-D-glucoside (����). 

3- Phenylmethyl -1-O-β- D-glucopyranoside  

4-  Citroside D 

5- A 5,11-epoxymegastigmane glucopyranoside (asysgangoside) 

6- 6-Methoxycoumarine-7-O-β-D- glucopyranoside   

7- Kaempférol 3-O-β-D-glucopyranosyl (1→6)-O- β -D-galactopyranoside 

8- Quercétine 3-O-β-D- glucopyranosyl (1→6)-O- β -D- galactopyranoside 

  

  �Cladanthus mixtus (L.) Oberpr. & Vogt (Asteraceae)ن ا�����  ����� �


*� ا��و���و�ن  -%�� +
, ��
 ���4 �ر�ب 27ل و ا?���ت ��*

 

 %�$#� أ"!دي  ����ز��ي •

 

1- Chamolol 

 �#'�ل  �#��ز��ي •

2- β-D-Glucopyranoside, 2-hydroxy-5-(2-hydroxyethyl) phenyl 

 �#'��#) أ"(!ضخ(�)  •

3- Acide ferulique 

4- Acide caffeique  

5- Acide coumarique  

6- Acide p-hydroxy-benzoïque 

7- Acide protocatechuique 

  �ر�ب 	$	و��دي 15 •

8- Apigénine 

9- Kaempférol 

10- Lutéoline 
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11- Lutéoline 3'-O-methyl ether 

12- Lutéoline 4'-O-β-D-glucopyranoside 

13- Lutéoline 3'-O-β-D-glucopyranoside 

14- Quercétine 3-O-β-D-glucopyranoside 

15- Rutoside 

16- Quercétine 3-O- methyl ether 

17- (2R,3R)-taxifoline 3-O-β-D-galactopyranoside  

18- (2S,3S) taxifoline 3-O-β-D-glucopyranoside (isoglucodistylin) 

19- 8-C-α-L-apiofuranosyl-(1→2)-β-D-glucopyranoside apigénine  

20- Isospinosine 

21-  8-C-β-D-glucopyranosyl-(1→2)-β-D-glucopyranoside apigénine  

22- 6-Hydroxyquercitrine 3-O-β-D-glucopyranoside 

 

 �2(1 ���ر�0#'#/ خ(. �-	,!ت •

23- Methyl 3-O-cafféoylquinate 

24- 5-O- acide cafféoylquinique (acide chlorogénique) 

25- 3,5-di-O- acide cafféoylquinique methyl ester 

26- 1,5-di-O- acide cafféoylquinique 

27- 3,5-di-O- acide cafféoylquinique 

 

 

  



 ا�����
 


 أدت��ت ��ا���
 ا��را�
 ا������������ 
���� Euphorbia clementei (Euphorbiaceae) 

Eryngium tricuspidatum  (Apiaceae),Cladanthus mixtus  (Asteraceae)  و�"��� إ� $%& 

42  ل  م���ت �/ ا��.�ف ,��) +ول 3م() م����.��0
ت ��وم���1ا&�
 م�����)2�: 


  (CCM)��وم���1ا&� ا�2�5
 ا��4�2
، (CC)��وم���1ا&� ا�.��د ��، ��وم���1ا&� ا�6


 ا��9ءة ��,)HPLC( ، ز ا��5د ا�����ي(� (CPE)  ا��5ق وا�

ا� 5��������،  
�&�5��

 
ط�6? ،(UV)ا+<.
 &�ق ا��(�6=�)Aا�(�وي ا�� B��
 ا���&
 ا��.� م5���)�د�
 وCأ,  
�&م5�


�?(م���ت  7 �/ ,�ل .ا���9)� B�0�� ����،  B�)�0��B�د�C4و   أ 
����ت )�0�� ( Bم


 ا������6 ا���9رو&�رم? و  .(latex)م����6 ا�.%رة ��)�E. clementei.  /� ل و�,


 م���ت &�(���
 ( �1��9ز���
م���ت  8ا��.�ف ,�  ���ن م����B����� B،  م())�0��

 �Cوا Bر�د�ن، ��مCوأB������&�&(  Bا�م ?���   ـ� ����6�(MeOH) ا����

E. tricuspidatum،   �, 
����ل �ـ اأدت ا��را�
 ا���������ت و ا�������F����6 ا��

C. mixtus  27,�  إ�  ,�ل و ا��.�ف  Gم�� ����، 51م()�&�ض 5&�Cأ ،
&�(�ل  &�(���

2ت �"�I  �15��9ز��ي،�JمK�)�9ا� B�0دي،  و��C�9ز��ي آ��1  

  

 

  Euphorbia clementei ،Eryngium tricuspidatum. ،Cladanthus mixtus :ا����ت ا��������

���ات، �&�ض����(ت، &�Cا ،
2ت I�C  &�(�ل �1��9ز��ي، &�(����JمK�)�9ا�   

 



RESUME 

 

A l'issue de l'étude phytochimique de 3 plantes algériennes Euphorbia clementei 

(Euphorbiaceae), Eryngium tricuspidatum (Apiaceae), Cladanthus mixtus  (Asteraceae), 

42 composés dont 3 nouveaux ont été isolés et identifiés grâce aux méthodes 

chromatographiques de séparation et de purification (CC , CCM, HPLC, CPE) et aux 

techniques d'analyse spectroscopiques (UV, RMN 
1
H, RMN 

13
C, SM HRESI, etc...). 7 

Composés (un nouveau diterpène, 2 monoterpènes et 4 triterpènes ont été isolés du latex 

et de l’extrait chloroformique d’E. clementei. 8 Composés (3 phénols glycosylés dont 2 

nouveaux, 2 monoterpènes, 1 coumarine, 2 flavonoides) ont été séparés et identifies d’E. 

tricuspidatum alors que l’investigation phytochimique des extraits acétate d’ethyle et 

n_butanol de  C. mixtus  a conduitet à l’isolement et l’itentification de 27 composés dont 

15 flavonoides, 5 acides phénoliques, 5 acides quiniques, un phénol glycosylé et un 

monoterpène glycosylé 

 

 

 

Mots- clés:Euphorbia clementei, Eryngium tricuspidatum, Cladanthus mixtus, 

Terpènes, flavonoides, acides phenolques, acides quiniques. 

  



Abstract 

 

From the photochemical study of 3 Algerian plants Euphorbia clementei 

(Euphorbiaceae), Eryngium tricuspidatum (Apiaceae), Cladanthus mixtus  (Asteraceae),  

42 compounds from which 3 are new, have been isolated and identified by the use of 

chromatographic techniques of separation and purification (CC, TLC, HPLC and EPC) and by 

spectral techniques e.g UV, NMR 1D and 2D, MS HRESI. The latex and CHCL3 extracts of 

E. clementei led to the isolation of 7 compounds, one new diterpenoid, 2 monoterpenes and 4 

triterpenes. 8 Compounds (3 phenols glycosyls from which two are new, 2 monoterpenes, 1 

coumarin and 2 flavonoids) have been isolated from the methanol extract of E. tricuspidatum. 

The phytochemical investigation of ethyl the acetate and n_butanol extracts of C. mixtus  

allowed the isolation and identification of 27 compounds from which 15 flavonoids, 5 

phenolic acids, 5 quinic acids, 1  phenol glycoside and 1 monoterpene glycoside.  

 

 

 

 

Key words: Euphorbia clementei, Eryngium tricuspidatum, Cladanthus mixtus   
 

terpenes, flavonoids, phenols, quinic acid  
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A B S T R A C T

Two new phenolic glucosides, together with six known compounds, were isolated from the aerial part of

Eryngium tricuspidatum L. (Apiaceae). The structures of the new compounds were established as 2-

hydroxy- 3,5-dimethyl-acetophenon-4-O-b-D-glucopyranoside (1) and 2,3-dimethyl-4-hydroxymethyl-

phenyl-1-hydroxymethyl-O-b-D-glucopyranoside (2) on the basis of detailed spectroscopic data

including MS, 1D, and 2D NMR. The antibacterial, tyrosinase inhibitory and DPPH radical scavenging

activities of hydromethanolic extract, fractions, and the eight isolated compounds were evaluated. The

antibacterial assay showed a moderate activity for magnolioside (4) against Staphylococcus aureus CIP

53.154. Compound 7 (quercetin 3-O-b-D-glucopyranosyl-(1 !6)-O-b-D-galactopyranoside) had moder-

ate DPPH radical scavenging activity whereas compounds 2 exhibited good inhibitory effect against

mushroom tyrosinase.

ã 2016 Published by Elsevier Ltd on behalf of Phytochemical Society of Europe.

1. Introduction

Eryngium tricuspidatum L. is a species belonging to the large

family of Apiaceae, comprising more than 3000 species. Eryngium

genus is the largest genus with, approximately 250 species,

distributed worldwide, mainly in Eurasia, North Africa and South

America (Merghache et al., 2014). About 7 species can be found in

Algeria (Quezel and Santa,1963). Plants of this genus are known for

their rich content in secondary metabolites. Indeed, numerous

studies undertaken on this genus have revealed the presence of

flavonoids (Khalfallah et al., 2014), saponins (Erdem et al., 2015),

polyacetylene (Ayoub et al., 2006) and monoterpene glycosides

(Nacef et al., 2008). Anti-inflammatory (Kupeli et al., 2006),

cytotoxic (Yurdakok and Baydan, 2013), antioxidant (Le Claire et al.,

2005), antimicrobial (Ndip et al., 2007), and antidiabetic (Celik

et al., 2011) activities have been reported from Eryngium species. In

folk medicine, various Eryngium species are used against

inflammatory disorders or as antitussive, diuretic, appetizer,

stimulant, and aphrodisiac (Suciu and Pârvu, 2012).

Eryngium tricuspidatum L. grows in North Africa, Spain, Sardinia

and Sicily (Merghache et al., 2014; Tahri et al., 2011). The decoction

of its roots is effective against poisoning and constipation (Bamm

and Douira, 2002). The chemical composition and the antibacteri-

al, antifungal and antioxidant activities of the aerial parts essential

oil of E. tricuspidatum have been reported recently (Merghache

et al., 2014). The essential oil showed significant antibacterial and

antifungal property against Staphylococus aureus, Enterococcus

faecalis, Pseudomonas aeruginosa (MIC 9 mg/mL) and Candida

albicans (MIC 4.6 mg/mL) and moderate DPPH radical-scavenging

activity and ferric reducing-antioxidant power. In continuation of

our phytochemical and bioactivity studies on the Algerian plants,

herein we reported the isolation, structural identification and

bioactivities (antibacterial, antioxidant, and tyrosinase inhibitory)

of extracts and compounds from the aerial parts of E. tricuspidatum.

* Corresponding author.

E-mail address: abdulmagid.alabdulmagid@univ-reims.fr (A. Alabdul Magid).
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2. Results and discussion

The 50% MeOH extract afforded two new phenolic glycosides

(1) and (2) as well as six known compounds, benzyl-1-O-b-D-
glucopyranoside (3) (Wen et al., 2012), magnolioside (4) (Tanja

et al., 2005), asysgangoside (5) (Kanchanapoom and Ruchirawa,

2007), citroside B (6) (Yang et al., 2012), quercetin 3-O-b-D-
glucopyranosyl-(1 !6)-O-b-D-galactopyranoside (7) (Nawwar

et al., 1989), and kaempferol 3-O-b-D-glucopyranosyl-(1 !6)-O-

b-D-galactopyranoside (8) (Hiller et al., 1980) (Fig. 1).

Compound 1 was obtained as a colorless amorphous solid. The

negative HR-ESI–MS spectrum showed a molecular ion peak at m/z

341.1241 [M�H]� and the molecular formula was deduced as

C16H22O8 (calcd 341.1236). The UV spectrum revealed absorption

bands at 268 and 326 nm. Analysis of the 1H and 13C NMR spectra of

1 revealed the presence of an anomeric proton at dH 4.75 (d,

J = 7.7 Hz) correlated in the HSQC spectrum with an anomeric

carbon at dC 103.9 (Table 1). The sugar unit was assigned as a b-D-
glucopyranosyl unit according to the COSY, HSQC, and HMBC

correlations as well as the coupling constant values of all

oxymethine protons (Yasuhiro et al., 2001) (Table 1). The relative

configuration of b-D-glucopyranosyl moiety was further confirmed

by analysis of the ROESY correlations (Boutaghane et al., 2013)

from the a-axial protons H-1/H-3 and H-1/H-5. The 1H NMR and
13C NMR spectra of 1 (Table 1) revealed also the presence of an

acetyl group at dH 2.60 (3H, s), one aromatic proton at dH 7.60 (1H,

s), and two methyl signals at dH 2.30 (3H, s) and 2.35 (3H, s). The

signal at dH 2.60 correlate in the HSQC spectrum with carbon at dC
25.3, and in the HMBC spectrum with carbon at dC 115.0 and the

carbonyl carbon at dC 205.0. Five signals of quaternary carbons

were observed at dC 115.0, 120.0, 122.0, 159.9 and 160.0, the two at

dC 160.0 and 159.9 were consistent with the aromatic carbons

bearing a hydroxyl substituent. The signal at dC 129.7 showed

correlation with the singlet at dH 7.60 in the HSQC experiment. The

anomeric carbon at dC 103.9 exhibited correlation with the

quaternary carbon at dC 159.9 in the HMBC experiment, revealing

the position of the glucose moiety on the aromatic ring. The methyl

signals at dC 8.4 and 15.8 correlated in the HSQC experiment with

their corresponding protons at dH 2.30 and 2.35. The HMBC spectra

showed correlations between the protons at dH 2.30 and carbons at

dC 120.0, 160.0, and 159.9, and between the protons at dH 2.35 and

carbons at dC 122.0, 129.7 and 159.9 (Fig. 2), assigning the positions

of the two methyl groups. The aromatic proton (dH 7.60) correlated

in the HMBC spectra with carbons at dC 205.0, 160.0, 159.9, and

15.8. Further interpretation of 2D NMR especially HMBC data

(Fig. 2) established that compound 1 was an acetophenone

derivative substituted by two methyls and two hydroxyl groups

(Kuang et al., 2008; Venditti et al., 2014) (Fig. 1). To exclude a

different position of the substituents (Ar-CH3 and Ar-CO-CH3), a

ROESY experiment was performed and showed rOe correlations

between the aromatic proton H-60 and the methyl protons H3-2

and H3-8
0 and between the anomeric proton H-100 and the two

methyl protons H3-3
0 and H3-8

0. These evidences were consistent

with the structure of 1 as 2-hydroxy-3,5-dimethyl-acetophenon-4-

O-b-D-glucopyranoside.
Compound 2 was obtained as a colorless solid. The [M+Na]+ ion

at m/z 351.1412 (calcd for C16H24O7Na; 351.1420) in the HR-ESI–MS

spectra was consistent with the molecular formula C16H24O7. The

UV spectrum revealed absorption band at 276 nm. The 1H and 13C

NMR spectra of 2 (Table 1) showed the presence of a b-d-

glucopyranosyl moiety from the anomeric signals at dC 101.6 and

dH 4.32 (d, J = 7.7 Hz). The 13C NMR spectrum exhibited 16 distinct

carbon resonances, 6 of which were assigned for the b-d-

glucopyranosyl unit. The 1H NMR spectrum of the aglycone of 2

exhibited two AB type aromatic protons at dH 7.25 and 7.18 (each

1H, d, J = 7.8 Hz), two methyl groups at dH 2.29 and 2.33 connected
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Fig. 1. Chemical structure of compounds 1 and 2 isolated from E. tricuspidatum.

Table 1
1H NMR and 13C NMR data CD3OD for compounds 1 and 2.

1 2

dH m (J in Hz) dC HMBC (H to C) dH m (J in Hz) dC HMBC (H to C)

1 – 205.0 – 1 – 134.6 –

2 2.60 s 25.3 C-1, C-10 2 – 136.0 –

10 – 115.0 – 3 – 134.7 –

20 – 160.0 – 4 – 139.0 –

30 – 120.0 5 7.18 d (7.8) 124.8 C-3, C-4

40 – 159.9 6 7.25 d (7.8) 126.7 C-1

50 – 122.0 7 4.69 d (11.5) 69.5 C-1, C-2, C-6, C-10

60 7.60 s 129.7 C-1, C-20, C-80 4.99 d (11.5)

70 2.30 s 8.4 C-20 , C-30 , C-40 8 2.33 s 13.9 C-1, C-2, C-3

80 2.35 s 15.8 C-40 , C-50 , C-60 9 2.29 s 13.5 C-2, C-3, C-4

10 4.65 s 62.7 C-3, C-4, C-5

glc glc

10 0 4.75 d (7.7) 103.9 C-40 10 4.32 d (7.7) 101.6 C-7, C-30

20 0 3.54 t (7.8) 74.3 C-10 0, C-20 0 20 3.26 t (7.8) 73.7 C-10

30 0 3.45 t (7.9) 76.5 C-20 0 , C-40 0 30 3.33 t (7.9) 76.8 C-20

40 0 3.40 t (7.9) 70.1 C-30 0 40 3.29 t (7.9) 70.4 C-50

50 0 3.17 m 76.7 C-40 0 50 3.80 m 76.6 C-40

60 0 3.67 dd (11.8,5.7) 61.3 C-50 0 60 3.71 dd (11.8,5.7) 61.6 C-50

3.79 dd (11.80,2.1) C-50 0 3.71 dd (11.8,2.1)
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to an aromatic ring, and two pairs of methylene protons bearing

oxygen functions [dH 4.65 (2H, s), 4.69 and 4.99 (each 1H, d,

J = 11.5)] (Table 1). Analysis of the 1H and 13C NMR, HSQC and HMBC

spectra allowed assignment to 2 of two methyls [dC 13.5 (C-9) and

13.9 (C-8)], two hydroxymethyls [dC 62.7 (C-10) and 69.5 (C-7)],

two methines [126.7 (C-6) and 124.8 (C-5)] and four quaternary

carbons [134.6 (C-1), 136.0 (C-2), 134.7 (C-3) and 139.0 (C-4)]

indicating the presence of a 1,2,3,4-tetrasubstituted aromatic ring.

From these observations, compound 2 was similar to 2,3,4-

trimethylphenylalcohol-O-b-D-glucopyranoside, previously isolat-

ed from Prangos tschimganica (Yasuhiro et al., 2001). The only

difference was the presence of a hydroxymethyl group in 2, instead

a methyl group. The HMBC spectrum showed correlations between

H2-10 (dH 4.65) and C-3, C-4, and C-5 which allowed assignment of

CH2-10 in position C-4 whereas HMBC correlations between H2-7

(dH 4.69 and 4.99) and C-1, C-2, and C-6 placed C-7 in position C-1

(Fig. 2). The HMBC correlations between H3-8 and C-1, C-2 and C-3

allowed assignment of CH3-8 in position C-2 whereas HMBC

correlations between H3-9 and C-2, C-3 and C-4 placed the CH3-9

in position C-3. In addition, the HMBC correlation observed

between the anomeric proton H-10 and C-7 (dc 69.5) indicated that

the glucopyranosyl unit was linked at C-7. These assignments were

supported by the observation of the rOe effects between H-6/H-7,

H-7/H-8, H-8/H-9, H-9/H-10, H-10/H-5 and H-10/H-7 in the ROESY

spectrum. Therefore, compound 2 was determined to be 2,3-

dimethyl-4-hydroxymethyl-1-hydroxymethylphenyl-O-b-D-glu-
copyranoside.

Several biological activities of Eryngium species e.g., anti-

inflammatory, antioxidant, and antimicrobial, were reported.

Moreover, the aerial parts essential oil showed antibacterial and

antifungal and DPPH radical-scavenging activities. Thus, the

hydromethanolic extract, fractions I–V, and compounds 1-8 were

tested for their antibacterial, antioxidant and tyrosinase inhibitory

activities.

The hydromethanolic extract and fractions I–V were initially

tested for their antibacterial capacity against Staphylococcus aureus

CIP 53.154 by using TLC bioautography method (Table 2). The

results showed a high activity for the fraction I and a milder activity

for the fractions IV and V comparable with the reference

gentamicin. Despite these positive results for three fractions, the

extract did not show anti-staphylococcal activity. It could be due to

the presence of a small percentage of antibacterial compounds in

50% MeOH extract. Subsequently, the test was repeated for eight

compounds isolated from fractions I, II and III, and only the

compound 4, obtained from the fraction I, was moderately active.

In our opinion, it is possible that the antimicrobial activity of

fraction I is a synergistic effect of the major and minor constituents,

present in the fraction.

The DPPH radical scavenging activity of 50% MeOH extract,

fractions I–V, and compounds 1–8 was measured and their IC50 are

listed in Table 2. In this assay, antioxidants were able to reduce the

stable radical DPPH to the yellow-colored diphenyl-picrylhydra-

zine. Hydromethanolic extract and fractions I, II and III showed low

DPPH radical scavenging activity (IC50 160–180 mg/mL). Only

compound 7 exhibited moderate scavenging activity on DPPH

radical with IC50 of 20 mg/mL, compared with the reference

ascorbic acid (IC50 6.3 mg/mL). The seven other compounds

showed low or no antiradical activity.

As initially stated, we measured the mushroom tyrosinase

inhibitory effects of 50% MeOH extract, fractions I–V and

compounds 1–8, isolated from E. tricuspidatum. We found that

the two new compounds (1 and 2) could reduce mushroom

tyrosinase activity with dose-dependent trends (Table 2). Com-

pound 2 exhibited good tyrosinase inhibitory effect (IC50 80 mg/

mL), compared to the reference kojic acid (IC50 20 mg/mL).

In summary, two new phenolic glucosides, along with six

known compounds, were isolated from the aerial parts of E.

tricuspidatum. The antibacterial assay showed a high activity for

the fraction I and a milder activity for compound 4. Compound 7

had moderate antioxidant abilities in DPPH scavenging activity.

Compound 2 showed a good in vitro mushroom tyrosinase

inhibitory activity, compared to kojic acid.

3. Experimental

3.1. General experimental procedures

The optical rotations were recorded on a PerkinElmer 341

Polarimeter. The UV spectra were obtained in methanol on a

Shimadzu UV-2450 spectrophotometer. 1D and 2D NMR spectra

were recorded in CD3OD on a Bruker Avance DRX III 500 MHz

spectrometer (1H at 500 MHz and 13C at 125 MHz). 2D-NMR
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Fig. 2. Key HMBC and ROESY relationships of compounds 1 and 2.
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experiments were performed using standard Bruker micropro-

grams. Chemical shifts (d) are reported in ppm using the internal

solvent resonances at dH 3.33 and dC 47.6 (CD3OD). HR-ESI–MS

experiments were performed using a Micromass Q-TOF instru-

ment, equipped with a pneumatically assisted electrospray ion

source (Manchester, UK). Silica gel 60 F254 precoated aluminium

plates (0.2 mm, Merck) were used for TLC analysis. The TLC and

PTLC spots were visualized under UV light (254 and 366 nm)

followed by spraying with 50% H2SO4 and heating. All solvents

were AR grade. Column chromatography was carried out on

Kieselgel 60 (63–200 mesh) or LiChroprep RP-18 (40–63 mm)

Merck. High Performance Flash chromatography was performed

on a Grace Reveleris system equipped with dual UV and ELSD

detection using Grace1 cartridges (Silica gel or RP-C18) and a flow

rate of 30 mL/min. The chromatograms were monitored at 205,

225, 250, and 360 nm. HPLC was performed on a Dionex apparatus

equipped with an ASI-100 autosampler, an Ultimate 3000 pump, a

diode array detector UVD 340S and a Chromeleon software. RP-

C18 column (Phenomenex 250 � 15 mm, Luna 5 m) was used for

semi preparative HPLC with a binary gradient eluent (H2O (pH 2.4

with TFA); MeCN) and a flow rate of 5 mL/min; the chromatogram

was monitored at 205, 225, 250, and 350 nm. Absorbance (A)

values in the DPPH free radical scavenging and antityrosinase

assay were read on a Fluostar omega microplate reader (BMG

labtech).

3.2. Plant material

The aerial parts of E. tricuspidatum were collected in Mars 2013

from Constantine (North Eastern Algerian). A voucher specimen

(Et.03.13) has been deposited in the Herbarium of the Department

of Chemistry, Université des frères Mentouri-Constantine, and

authenticated by Prof. Gérard De Belair (University of Annaba,

Algeria).

3.3. Extraction and isolation

The dried aerial parts (1000 g) of E. tricuspidatum were

macerated in 50% MeOH (3 � 5 L, 24 h) at room temperature. After

filtration and concentration under low pressure, 60 g of MeOH 50%

extract was obtained. A part of the 50% MeOH extract (45 g) was

subjected to Diaion HP-20 resin column chromatography eluted

with 25, 50, 75, and 100% MeOH.

Fraction eluted with 50% MeOH (5.2 g) was subjected to RP-C18

vacuum liquid chromatography (VLC) using a gradient of MeOH-

H2O (20, 40, 60, 80, and 100% MeOH) to give fractions I–V,

successively. Fraction I (2 g) was subjected to Flash chromatogra-

phy over silica gel, eluted by a gradient system of CHCl3-MeOH

(0–30% MeOH), in 30 min, to afford 14 fractions (I1–I14). Fractions I5
and I7 correspond to compounds 3 (4.4 mg) and 4 (16 mg),

respectively. Fractions I11 (32 mg) was purified by semi-prep HPLC

(32% MeCN) to afford compounds 5 (Rt 9.57 min, 2.1 mg) and 1 (Rt

19.13 min,1.8 mg). Fractions II–III (2.2 g) were subjected together to

Flash chromatography, over silica gel, eluted by a gradient system

of CHCl3-MeOH (0–40% MeOH), in 30 min, to afford 19 fractions

[(II–III)1- (II–III)19]. Fractions (II–III)15 (37 mg) was purified by

semi-prep HPLC (25% MeCN) affording compounds 2 (Rt 11.87 min,

2 mg) and 6 (Rt 15.19 min, 2.1 mg). Fraction (II–III)17 (180 mg) was

subjected to Flash chromatography, over RP-C18, eluted with H2O-

MeOH (5–45% MeOH) in 30 min and then purified by semi-prep

HPLC (20% MeCN) to yield compounds 7 (Rt 9.06 min, 1.6 mg) and 8

(Rt 10.06 min 6.5 mg).

3.3.1. 2-Hydroxy-3,5-dimethyl-acetophenon-4-O-b-D-

glucopyranoside (1)

Colorless amorphous powder. [a]D
20
–49 (c 0.2, MeOH). UVmax

(MeOH) 268 (2.7), 326 (0.98). 1H NMR and 13C NMR (CD3OD),

Table 1. HR-ESI–MS: m/z 341.1236 [M-H]� (calcd for C16H21O8).

3.3.2. 2,3-Dimethyl-4-hydroxymethyl-1-hydroxymethylphenyl-O-

b-D-glucopyranoside (2)

Colorless amorphous powder. [a]D
20
–153.8 (c 0.13, MeOH).

UVmax (MeOH): 276 (0.4). 1H and 13C NMR (CD3OD), Table 1. HR-

ESI–MS: m/z 351.1420 [M + Na]+ (calcd for C16H24O7Na).

3.4. Sugar analysis and determination of absolute configuration

A part of fractions I–III (100 mg each) was refluxed with TFA 2N

(15 mL) for 4 h. After filtration, the mixture was extracted with

EtOAc (3 �10 mL) and the acid aq layer was evaporated. The

residue was purified by prep. HPLC, on a Rezex ROA column with

H2SO4 2.5 mM, as solvent, to yield glucose and galactose. The

monosaccharide fractions were then neutralized with NaOH

50 mM and freeze-dried. The residues were solubilized in pyridine

and soln. were filtrated and then evaporated. Glucose and

galactose were dissolved in hexane-EtOH-TFA (50:50:1) by

Table 2

Biological activities of 50% MeOH extract, fractions I–V, and compounds 1–8.

Antibacterial activity against S. aureus

inhibition zone at 50 mg (in cm)

DPPH radical scavenging

activity IC50 (mg/mL)

Mushroom tyrosinase

inhibition IC50 (mg/mL)

50% MeOH extract na 180 � 10 1900

Fraction I 1.5 nd nd

Fraction II na 170 1920

Fraction III na 160 1850

Fraction IV 0.5 nd nd

Fraction V 0.5 nd nd

1 na nd 1950

2 na nd 80.0

3 na nd nd

4 0.5 nd nd

5 na nd nd

6 na nd nd

7 na 20.0 nd

8 na 150 nd

Gentamicina 1.0

Ascorbic acida 6.3

Kojic acida 20.0

na: not actif at 50 mg. nd: 50% inhibition not achieved at the concentration of 200 mg/mL.
a Used as a positive control.
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ultrasonication. The solutions were analyzed by chiral HPLC with a

Chiralpak IC, using a mixture of hexane-EtOH-TFA (80:20:0.1), as

solvent. By comparison with authentic d or l monosaccharide

samples, the configurations were identified as d-glucose

(Rt 19.32 min) and D-galactose (Rt 19.39 min).

3.5. Biological activities

3.5.1. Bioautography for antibacterial activity

This method is used mostly to identify the compounds

responsible for the antibacterial activity in complex extracts. In

this study, an immersion bioautography method was employed as

a preliminary antibacterial evaluation (Abedini et al., 2013). An

aliquot of extract/fraction/compound (5 mg) was solubilized in

1 mL methanol. The resulting solutions (25 mL) were spotted onto

Merck 60 F254 pre-coated silica gel plates (10 � 10 cm). Gentamicin

(50 mg) was also spotted on the plates as a positive control. The TLC

plates were directly dried without migration and sterilized. The

plates were then covered by Mueller-Hinton (MH) agar medium

containing a Staphylococcus aureus 53.154 suspension (105 bacte-

ria/mL) in square Petri dishes. After incubation 24 h at 37 �C,

bacterial growth was revealed by a 2 mg/mL solution of thiazolyl

blue tetrazolium bromide (MTT) and growth inhibition zones were

measured. White stains indicate where reduction of MTT to the

colored formazan did not take place due to the presence of extracts

that inhibited bacterial growth.

3.5.2. Free radicals scavenging activity

The antioxidant activity of our target compound was measured

in terms of hydrogen donating or radical scavenging ability using

the stable DPPH method (Bendaikha et al., 2014). Briefly, 5 mL of

different concentrations of the samples (dissolved in DMSO) were

added to 95 mL of DPPH solution (158 mM, dissolved in EtOH 50%).

The reaction proceeded for 30 min at 37 �C on a 96-well microplate.

The absorbance was then read at l 515 nm. The percentage of

inhibition was calculated using the following equation: %

inhibition [(Abcontrol� Absample)/Abcontrol] � 100. DPPH solution in

EtOH 50% was used as a control. The curve of the% scavenging

activity against the concentration of sample was prepared by

MSExcel based program to obtain the IC50 (concentration required

to obtain a 50% antioxidant effect). All the tests were conducted in

triplicate. Ascorbic acid was used as a positive control agent.

3.5.3. Tyrosinase enzyme assay

Tyrosinase activity inhibition was determined spectrophoto-

metrically according to the method described previously (Bend-

aikha et al., 2014). Different concentrations of test compounds

were prepared in 10% DMSO in aqueous solution and 100 mL of

each concentration were added to 96-well plate and then 100 mL of

135 U/mL mushroom tyrosinase in phosphate buffer solution (PBS,

pH 6.8) were added. After pre-incubation at 25 �C for 10 min,

100 mL of l-dopa (0.5 mM, PBS pH 6.8) were added into 96-well

plate. The reaction mixture was incubated for another 5 min at

25 �C. The amount of dopachrome in the mixture was determined

by the measurement of the absorbance of each well at 475 nm.

Kojic acid was used as positive control agent. The inhibitory

percentage of tyrosinase was calculated according to the following

equation: % inhibition = {[(A � B) � (C � D)]/(A � B)} � 100 (A: Ab at

475 nm without test substance; B: Ab at 475 nm without test

substance and tyrosinase; C: Ab at 475 nm with test substance; D:

Ab at 475 nm with test substance, but without tyrosinase). All the

tests were conducted in triplicate and IC50 was determined by

interpolation of concentration % inhibition curve obtained by

MSExcel based program.
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ABSTRACT

A new phorbol-type diterpene ester, 4,20-dideoxy-4α-phorbol-
12β-acetate-13α-isobutyrate, in addition to 11 known compounds 
were isolated from the latex and roots of Euphorbia clementei Boiss. 
Structure elucidation was performed by comprehensive 1D and 
2D NMR analyses (1H and 13C NMR, COSY, ROESY, HSQC and HMBC 
experiments), mass spectrometry (HR-ESI-MS) and by comparison 
with literature data. The inhibitory activity of all isolated compounds 
was evaluated against promyelocytic leukemia HL60 and human 
erythromyeloblastoid leukemia K562 cell lines and seven of these 
compounds exhibited a weak cytotoxicity with IC

50
 values ranging 

from 40 to 97 μM.

1. Introduction

There are about 2000 Euphorbia species (Euphorbiaceae) worldwide, ranging from annual 

weeds to trees (Jassbi 2006), cosmopolitan in distribution, particularly in Africa, and Central 

Euphorbia clementei 

IC50 values (µM).

HL60 K562

1 97 -

2 53 -

4 40 77.9

6 45 78

8 52 78.1

9 40 77

12 58 -
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and South America (El-Sherei et al. 2015). Euphorbia plants are a rich source of diterpenoids 

and triterpenoids (Hohmann et al. 2001; Haba et al. 2007; Deng et al. 2010; Li et al. 2015; 

Wang, Ma et al. 2015; Wang, Yang et al. 2015; Sobottka et al. 2016). Some Euphorbia species 

are used in folk medicines even though some of the were reported for toxicity (Singla & 

Pathak 1990; Fatope et al. 1996; Yang et al. 2014). Diterpenoids have been suggested as the 

main chemical constituent responsible for the activities of Euphorbia species as the antitu-

mour (Pusztai et al. 2007), antiproliferative, cytotoxic (Ghanadian et al. 2011; Zhang et al. 

2012; Shadi et al. 2015; Wang, Ma et al. 2015; Wang, Yang et al. 2015; Wang, Liang et al. 2016; 

Gao et al. 2016), anti-inlammatory (Wan et al. 2016), antiviral (Yang et al. 2005) and multidrug 

resistance (Duarte et al. 2006).

About 40 Euphorbia species are found in Algeria (Quezel & Santa 1963), among which 

Euphorbia clementei Boiss. This perennial herbaceous plant is endemic to Aures region and 

grows in dry rockery areas. Its leaves are glabrous, ovoid to lanceolate and possess a serrulate 

margin. The involucral glands are subrounded and the capsule (3–5 mm) is warty (Quezel & 

Santa 1963).

In the present work, a new phorbol-type diterpene ester 1, along with 11 known com-

pounds 2–12, was isolated from E. clementei growing wild in Aures (north-eastern Algerian), 

and their structures were elucidated on the basis of detailed NMR and mass spectrometry 

analyses. Since Euphorbia diterpenoids and triterpenoids are known to have cytotoxic activity 

(Wang, Liang et al. 2016), the inhibitory activity of compounds 1–12 was tested against 

promyelocytic leukemia HL60 and human erythromyeloblastoid leukemia K562 cancer cell 

lines using the standard MTT assay.

2. Results and discussion

Repetitive chromatographic puriication of the latex and the trichloromethane extracts of 

the roots of E. clementei resulted in the isolation of a new diterpenoid (1) and 11 known 

compounds (2–12). The known compounds were identiied as cycloartenol (2) (De Pascual 

Teresa et al. 1987), 24-methylene cycloartanol (3) (Ghanadian et al. 2015), 24-methylene 

cycloartan-3β,25-diol (4) (Abdel-Monem et al. 2008), cycloeucalenol (5), obtusifoliol (6) 

(Mohann et al. 1990), β-sitosterol (7) (Chaturvedula & Prakash 2012), cycloart-22E-ene-3β,25-

diol (8), (3β,9β,24R) 9,19-cyclolanostane-3,24,25-triol (9) (Ghanadian et al. 2015), 1-methyl-cy-

clobutene (10) (Mohd Nasuha & Choo 2015), α-terpineol (Consolacion et al. 2013) (11) and 

cycloartenyl acetate (12) (De Pascual Teresa et al. 1987) (Figure 1).

The HR-ESI-MS spectrum of compound 1 exhibited the ion peak [M + Na]+ at m/z 467.2404. 

Analysis of the NMR data revealed characteristic signals for an isobutyryl residue [δ
C
 181.0 

(C-1ೀ), 34.3 (C-2ೀ), 18.5 (C-3ೀ) and 18.7 (C-4ೀ)] and an acetyl group [δ
C
 170.6 (C-1ಿ) and 21.1 

(C-2ಿ)]. The NMR data of 1 showed signals for an α,β-unsaturated carbonyl groups, as well as 

tri-substituted double bond, ive methines, one oxymethine, one methylene and ive methyl 

groups (see experimental section). Comprehensive 1D and 2D NMR analyses (1H and 13C 

NMR, COSY, ROESY, HSQC and HMBC experiments) established that compound 1 was a 

diterpenoid of the tigliane family (Wu et al. 1994; Aichour et al. 2014). The COSY correlations 

H-1/H-10, associated with HMBC correlations H-1/C-4, C-9 and C-10 and H
3–19

/C-1, C-2 and 

C-3 conirmed the presence of the methyl-substituted ive-membered ring-A incorporating 

an α,β-conjugated ketone moiety. HMBC correlations from the methylene signals (CH
2
-5) to 

C-4, C-7 and C-10 helped deine the junction of rings A and B. Correlations from the methyl 
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singlet at δ
H
 1.77 (CH

3
-20) to C-5, C-6 and C-7 allowed us to place this CH

3
-20 in position 6 

and conirmed the location of the C-6/C-7 double bond. The ring C and its junction to ring 

B were elucidated from COSY correlations H
3
-18/H-11, H-11/H-12 and H-8/H-14, and from 

HMBC correlations H
3
-18/C-9 and C-12. The cyclopropyl ring-D with gem-dimethyl substi-

tution was established on the basis of the mutual correlations between the two methyl 

groups (H
3
-16 and H

3
-17), both also showing correlations with C-13, C-14 and C-15. The 

12-O-acetyl group was evidenced by the HMBC correlation from H-12 to its carbonyl carbon 

(δ
C
 170.6). The presence of 9-OH and 13-O-(isobutyryl) groups was indicated by the chemical 

shifts of C-9 (δ
C
 78.0), C-12 (δ

C
 76.1) and C-13 (δ

C
 64.9), and by comparison with known 

tigliane analogues possessing the same substitution patterns (Aichour et al. 2014). The rel-

ative coniguration of 1 was characterised by NMR comparison to 4,20-dideoxy-4α-phorbol-

12-benzoate-13-isobutyrate (Aichour et al. 2014) and analysis of ROESY data. The diference 

between these two compounds was attributable to the O-substituents at C-12 and C-13, 

and the remaining structural parts displayed highly comparable NMR data, which suggested 

that the two molecules possessed the same relative coniguration. Moreover, the ROESY 

correlations between H-10/H-4 and H-10/H-18 suggested that they were pseudo-axially 

bonded and α-oriented, while those of H-8/H-11, H-8/H
3
-17 and H-7/H-14 supported the 

β-direction of H-8, H-11 and the cyclopropyl moiety. A typical vicinal coupling constant value 

of 10.4 Hz between the trans-diaxial H-11 and H-12 conirmed that the acetyl group at C-12 

Figure 1. chemical structures of compounds 1–12, isolated from Euphorbia clementei.
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is β-oriented (Zhang et al. 2012). All phorbol derivatives isolated from Euphorbiaceae family 

possess the coniguration β for H-8 and H-11 whereas the coniguration α was assigned to 

H-10, H-14 and hydroxyl groups at C-9 and C-13 (Alberto Marco et al. 1999; Haba et al. 2013; 

Aichour et al. 2014; El-Sherei et al. 2015). So, on a biogenetic basis, the same stereochemistry 

is assumed for these compounds which constitute a common stereochemical group. The 

structure of 1 was thus unambiguously characterised as 4,20-dideoxy-4α-phorbol-12β- 

acetate-13α-isobutyrate.

Compounds 1–12 were tested for their cytotoxic activity against promyelocytic leukemia 

HL60 and human erythromyeloblastoid leukemia K562 cell lines (Table S1) and their chemical 

analogy allowed to get some structure–activity relationships. Compounds 1, 2, 4, 6, 8, 9 and 

12 exhibited weak cytotoxic efects against HL60 cell line, in a dose-dependent manner, 

with IC
50

 values of 97, 53, 40, 45, 52, 40 and 58 μM, respectively. Compounds 4, 6, 8 and 9 

showed weak cytotoxic efects against K562 cell line with IC
50

 values of 77.9, 78, 78.1 and 

77 μM, respectively. Compounds 1, 2 and 12 exhibited a selective cytotoxicity against HL60 

cell line whereas, compounds 3, 5, 7, 10 and 11 were not signiicantly active on the two cell 

lines at the tested concentrations (Table S1). The phorbol derivative 1 was twofold less active 

than the active triterpene compounds against HL60 cell and its selective cytotoxicity was 

previously observed with tigliane derivatives on various cell lines (Fatope et al. 1996, Wang, 

Ma et al. 2015). A moderate cytotoxic activity of Euphorbia triterpenes on various cell lines 

was also previously observed (Wang, Liang et al. 2016). Comparison of cytotoxic activities 

of compounds 4 and 5 indicated that a hydroxyl group at C-25 has a positive efect on the 

bioactivity. When comparing the cytotoxic efects of cycloartane derivatives 2, 8 and 12 

against K562 cell line, only compound 8 possessing OH group at C-25 showed activity. A 

comparison of the bioactivity of cycloartenol 2 and its acetate derivatives (12) in terms of 

chemical structure indicated that the substitution of an acetyl at C-3 in 12 did not inluence 

the activity. Compound 3 carrying an additional methylene group at C-24 was relatively less 

active than the bioactive compounds 2 and 12, suggesting that an additional methylene 

group at C-24 of cycloartenol has a detrimental efect for the bioactivity. Comparison of the 

bioactivity of cycloeucalenol (5) and obtusifoliol (6) indicated that a methyl group at C-10 

(6) is more favourable for the cytotoxic activity than methylene group (5).

3. Experimental

3.1. General experimental procedures

1D and 2D NMR spectra were performed in CDCl
3
 on Bruker Avance DRX III 500 instruments 

(Karlsruhe, Germany). HR-ESI-MS experiments were performed using a Micromass Q-TOF 

micro instrument (Manchester, UK). Optical rotations were determined in CDCl
3
 with a Perkin-

Elmer 341 polarimeter. TLC was performed on pre-coated silica gel 60 F
254

 Merck and were 

visualised under UV light at 254 and 366 nm and by spraying the dried plates with 50% 

H
2
SO

4
, followed by heating. Centrifugal Partition Extraction (CPE) was performed on a lab-

scale column of 303 mL capacity (FCPE300, Roussel et Robatel Kromaton, Annonay, France) 

containing 7 circular partition disks, engraved with a total of 231 oval partition twin-cells 

(≈1 mL per twin cell). The CPE column was illed with the stationary phase at 200 rpm using 

a KNAUER Preparative 1800 V7115 pump (Berlin, Germany), the rotating was set to 1200 rpm 

and a low rate of 20 mL/min was maintained over the whole experiment in the ascending 
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mode. Flash chromatography was performed on a Grace Reveleris system with dual UV and 

ELSD detection equipped with a 40 g RP-C
18

 column. The mobile phase was water and meth-

anol with a low rate of 40 mL/min and the eluents were monitored at 205 and 254 nm.

3.2. Plant material

The roots and the latex of the plant E. clementei were collected in April 2013 from Khenchela 

(north-eastern Algerian). A voucher specimen (Ec.04.13) was deposited in the Herbarium of 

the Department of Chemistry, University Mentouri-Constantine, and authenticated by Prof. 

Gérard De Belair (University of Annaba, Algeria).

3.3. Extraction and isolation

The roots (1 kg) of E. clementei were macerated in CHCl
3
 (15 L) for 72 h at room temperature. 

After iltration and concentration under low pressure, 21 g of CHCl
3
 extract was obtained. A 

part of the CHCl
3
 extract (15 g) was subjected to silica gel CC (90 × 5.5 cm), elution was 

achieved using (n-hexane–EtOAc, petroleum ether–EtOAc–MeOH) with increasing polarity 

(1:0–0:1, 1:0:0–0:1:1). A total of 53 fractions (each 25 mL) was obtained. Fraction 11 was 

subjected to silica gel CC eluted with petroleum ether–EtOAc (1:0–0:1) to aford 20 mg of 

compound 3. Fraction 12 was subjected to silica gel CC eluted with n-hexane–EtOAc (1:0–0:1) 

to give compounds 4 (3.6 mg), 6 and 5 (20 mg). Fraction 13 was puriied using silica gel CC 

eluted with n-hexane–EtOAc (1:0–0:1) to aford compound 7 (8 mg). Fraction 16 was puriied 

by Flash chromatography over RP-18 eluted by MeOH–H
2
O (75:25–100:0) in 30 min, followed 

by preparative TLC in CHCl
3
–MeOH (9:1) on silica gel to aford compound 1 (3.6 mg). Fraction 

17 was subjected to silica gel CC eluted with petroleum ether–EtOAc (1:0–0:1) to aford 

compound 8 (18 mg). Fractions 26–27 were puriied on a Flash chromatography over RP-18 

eluted by MeOH–H
2
O (75:25–1:0) in 30 min to give compound 9 (40 mg).

The latex of E. clementei was collected from the aerial part by incision, pressure on the rib 

and was concentrated under low pressure (1.14 g). The dried latex (500 mg) was subjected 

to CPE fractionation. The biphasic solvent system composed of n-hexane–MeOH (1:1, v/v) 

in CPE was used in the ascending mode (i.e. the upper n-hexane phase was used as the 

mobile phase) to recover moderately non-polar compounds such as terpenoids derivatives 

from 500 mg of dried latex. After pooling, the collected fractions on the basis of TLC proile 

similarities, compounds 10 (23.5 mg), 11 (2 mg), 2 (4.5 mg), 6 (6 mg) and 12 (7.6 mg) were 

obtained.

3.3.1. 4,20-dideoxy-4α-phorbol-12β-acetate-13α-isobutyrate (1)

Colorless amorphous powder, [�]20
D

 − 16.78 (c 0.30, CHCl
3
). HR-ESI-MS m/z 467.2404 [M + Na]+, 

(calcd for C
26

H
36

NaO
6
; 467.2410). 1H NMR (500 MHz, CDCl

3
): δ 7.20 (s, H-1), 2.72 (dt, J = 4.2 

and 6.3 Hz, H-4), 2.38 (dd, J = 15.4 and 4.7 Hz, H-5a), 3.45 (brd, J = 15.4 Hz, H-5b), 4.75 (s, H-7), 

1.90 (s, H-8), 3.42 (m, H-10), 1.70 (dd, J = 10.4 and 6.2 Hz, H-11), 5.45 (d, J = 10.4 Hz, H-12), 

0.74 (d, J = 5.1 Hz, H-14), 1.23 (s, H-16), 1.20 (s, H-17), 1.09 (d, J = 6.2 Hz, H-18), 1.82 (s, H-19), 

1.77 (s, H-20), 2.15 (s, H-2ಿ), 2.57 (sept, J = 7.1 Hz, H-2ೀ), 1.18 (d, J = 7.1 Hz, H-3ೀ), 1.18 (d, 

J = 7.1 Hz, H-4ೀ).13C NMR (125 MHz, CDCl
3
): δ 155.6 (C-1), 143.2 (C-2), 211.8 (C-3), 49.3 (C-4), 

30.0 (C-5), 134.8 (C-6), 124.3 (C-7), 40.9 (C-8), 78.0 (C-9), 47.1 (C-10), 43.2 (C-11), 76.1(C-12), 
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64.9 (C-13), 37.6 (C-14), 25.4 (C-15), 16.4 (C-16), 24.2 (C-17), 11.9 (C-18), 10.5 (C-19), 28.9 (C-20), 

170.6 (C-1ಿ), 21.1 (C-2ಿ), 181.0 (C-1ೀ), 34.3 (C-2ೀ), 18.5 (C-3ೀ), 18.7 (C-4ೀ).

3.4. Cell proliferation assay

Promyelocytic leukemia HL60 and human erythromyeloblastoid leukemia K562 cells were 

spread onto 96-well lat-bottom plates at a density of 2500 cells per well, and then incubated 

in RPMI 1640 Medium supplemented with 10% fetal bovine serum and 1% antibiotics. The 

cells were then treated with the tested compounds for 72 h. The cell cultures were then 

analysed using (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide; thiazolyl blue) 

salt (MTT) according to the manufacturer’s instructions (Promega Corporation, Charbonnières, 

France). Camptothecin was used as positive control with the same conduction. MTS is 

reduced by cells into a coloured formazan product. Absorbance was analysed at a wavelength 

of 540 nm with a Multiskan Ex microplate absorbance reader (Thermo Scientiic, Paris, 

France). The results of these assays were used to obtain the dose-response curves from which 

IC
50

 values were determined. The values represent averages of three independent 

experiments.

3.5. Statistical analysis

Results are expressed as mean ± standard deviation (SD) from three independent experi-

ments. Statistical diferences were calculated using a one-way analysis of variance (ANOVA). 

Diference in means between two treatment groups was compared by Student’s t-test. 

Signiicance was considered when p < 0.05.
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From the photochemical study of 3 Algerian plants Euphorbia clementei 

(Euphorbiaceae), Eryngium tricuspidatum (Apiaceae), Cladanthus mixtus  

(Asteraceae), 42 compounds from which 3 are new, have been isolated and identified 

by the use of chromatographic techniques of separation and purification (CC, TLC, 

HPLC and EPC) and by spectral techniques e.g UV, NMR 1D and 2D, MS HRESI. 

The latex and CHCL3 extracts of E. clementei led to the isolation of 7 compounds, 

one new diterpenoid, 2 monoterpenes and 4 triterpenes. 8 Compounds (3 phenols 

glycosyls from which two are new, 2 monoterpenes, 1 coumarin and 2 flavonoids) 

have been isolated from the methanol extract of E. tricuspidatum. The phytochemical 

investigation of ethyl the acetate and n_butanol extracts of C. mixtus  allowed the 

isolation and identification of 27 compounds from which 15 flavonoids, 5 phenolic 

acids, 5 quinic acids, 1  phenol glycoside and 1 monoterpene glycoside.  

 

 

Key words: Euphorbia clementei, Eryngium tricuspidatum Cladanthus mixtus   
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