Corrections
p6 Scheme 1.3: cytosine should read cytidine, thymosine should read thymidine.

pl5 Scheme 1.9
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CH,N(Bn),
15

p24 line 4: Van der Waal

p38 line 5: ...which can be carried out using Friedel Crafts....
p42 line 20: N-sulfonylindoles 2.2 and 2.46 respectively....
p46 line 4: ...in conjunction with the acid chloride....

psl
a)

/

N
2.57
p68 line 8: ...facilitate a population shift....
p71 line 19: ...the yield of the desired product was greatly improved
p71 line 21: ...triphenylphosphine were utilized....

p74 line 4: ...through a +R effect [Figure 3.3].

p163 line 28: Analytical Anal. Calcd for C;sHsN,O,: C, 72.58; H, 3.25; N, 11.28. Found:
C,71.95; H, 3.49: N, 11.25.
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Abstract

Calothrixin A and B are novel pentacyclic quinones that have been isolated from the
Calothrix cyanobacteria. The calothrixins exhibit antiproliferative activity against
chloroquine resistant strains of Plasmodium falciparum, the deadliest causative agent of
malaria. Furthermore, these compounds have potent and selective activity against a
range of human cancer cell lines. These biological properties have led to the
identification of the calothrixins as lead compounds for drug development. A brief
review of the calothrixins and other quinones, as well as an overview of Structure-

Activity (SAR) and Quantitative SAR studies is presented in Chapter 1.

This thesis details the methodology for the synthesis of the calothrixins and a number of
related carbazolediones. A de novo synthesis of the quinones was carried out using a
combination of metallation and Friedel-Crafts acylation approaches. Calothrixin
derivatives were also synthesized for Structure-Activity Relationship (SAR) studies in
order to determine the pharmacophore required for biological activity. These synthetic

studies are described in Chapter 2.

A combinatorial approach to the synthesis of calothrixin B was also attempted as
described in Chapter 3. The strategy utilizes phenanthridine-7,10-dione as a template for
further elaboration to calothrixin B. In principle, this synthetic route can be employed in

the synthesis of a large number of calothrixin B analogues and/or derivatives.

Chapter 4 describes the SAR and QSAR studies of the calothrixins and related
carbazolediones. The antiproliferative activity of the calothrixins and related
carbazolediones was measured against HeLa cervical cancer cells using the colorimetric
MTT assay. The results obtained in the SAR studies of the carbazolediones were used to
elucidate the pharmacophore required for biological activity. QSAR studies were also
carried out in order to determine the physicochemical properties of these
carbazolediones that are required for biological activity. In particular, the reduction
potentials as well as lipophilicity of the carbazolediones were measured and compared

to the antiproliferative activities.




The ability of calothrixin A to undergo one-electron reduction to the semiquinone
radical anion led to the hypothesis that calothrixin A may accumulate in cells. This
mechanism of redox-driven accumulation of compounds was first observed in our SAR
and QSAR studies of the epidithiopiperazine-2,5-diones (ETP compounds). These
studies have led to the proposal that there is a relationship between the reduction
potential of ETP compounds and the intracellular concentration of these toxins leading
to redox-driven biological accumulation of the ETP compounds. To determine if the
cellular accumulation of calothrixin A is driven by a similar process, uptake studies

were carried out. This work is described in detail in Chapter 5.

The details of the procedures for experiments carried out in Chapters 2 to 5 are given in

Chapter 6, along with the relevant data used to characterize the synthetic compounds.
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