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Isolation and derivatization of carbazoles and coumarins from

Clausena harmandiana Pierre.
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Clausena harmandiana (Rutaceae), known in Thai as “Song Fa”, is a medicinal plant
which has shown some therapeutic activities against stomach ache, headache, sickness, and as a
health promoting herb. It has been found that the roots of this plant contain a large amount of
carbazole alkaloids together with coumarins. Biological activities of the chemical constituents
from C. harmandiana have been evaluated as being antifungal, antimalarial, anti-TB, and having
cytotoxicity.

In this study, twenty compounds were isolated from the root of Clausena harmandiana
including fifteen carbazoles, four coumarins and one cinnamate ester. heptaphylline (I) and 7-
methoxyheptaphylline (IT) were used as the starting material for structural modification and
nineteen carbazole alkaloids were synthesized. All isolated compounds were evaluated for their
biological activities such as an antifungal against Candida albicans, an antiplasmodial against
Plasmodium falciparum, an antimycobacterial against Mycobacterium tuberculosis It was found
that all compounds showed moderate to weak activities against all tests except compound Ila
exhibited strong activity against Plasmodium falciparum. Cytotoxicity against NCI-H187 (human
lung cancer), MCF-7 (breast cancer), KB (oral human epidermal carcinoma) and Vero cell lines
(African green monkey kidney, normal cell) were also evaluated.

Among these derivatives, Ih and Ili showed cytotoxicity against the NCI-H187 cell line
with IC,; values of 0.02 and 0.66 UM, respectively, which are about 138 and 4 fold stronger than
the ellipticine standard. In addition, oxime Ih displayed cytotoxicity against KB cells with an IC,,
value of 0.17 uM which is about 10 times stronger than the ellipticine. This compound
demonstrated weak cytotoxicity against Vero cells (IC,, = 66.01 uM). The results show

convincingly that Th may be a promising lead for the development of cytotoxic agents.

o o W 1 Y I a 1 4 <3 3 9 3 ]
manwy: aoat; anulunyaewan; uz59lena uGUA LY N5Ir091n

Clausena harmandiana; cytotoxicity; NCI-H187; KB; Vero cells



