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Abstract

Project Code : TRG5280001

Project Title : Synthesis of Novel Analogues of Tylophora Alkaloids
Investigator : Dr. Wannaporn Disadee

Institute : Chulabhorn Research Institute

E-mail Address : wannapor@cri.or.th

Project Period : 16 March 2009 — 15 March 2011

Synthesis and cytotoxic evaluation of phenanthroindolizidine alkaloids were carried out in this
research. These aims were (l) to develop the practical synthetic methodology for the construction of
indolizidine ring, (II) to apply such method for preparation analogues and evaluation for their
cytotoxicity, and (lll) to improve some pharmacological properties such as water solubility.

Thirty two analogs with a functionalized phenanthrene ring were synthesized in a nine or ten-
step process in up to 45% overall yield. The key step was based on the construction of indolizidine
ring by modified Parham cyclization which was the coupling reaction between organolithium reagents
and weinreb amide. In cytotoxic activities, twenty five out of thirty two analogs were evaluated for in
vitro cytotoxicity against eleven cancer cell lines and one normal cell line. From the results, it was
found that substituents pattern on the phenanthrene ring are very important structural requirements for
enhancement cytotoxicity. The most interesting 2-hydroxy analogous exhibited the widest spectrum of
action with the 1C5, values ranging from 0.1 nM to 14 uM and good selectivity in lung organ, and thus,
is the suitable candidate for further studies on the improvement of aqueous solubility. 2-Hydroxy
analogous was converted to eight hydrophilic prodrugs bearing mono-, di-, and tri-saccharides and
sulfate. These novel prodrugs, especially trisaccharides prodrug, exhibited relatively lower toxicity
toward normal cell line and better aqueous solubility than respective parent compound. This is the first

report for synthesis and evaluation of phenanthroindolizidine prodrugs.
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