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ABSTRACT

The study synt hesized mono carbonyl anal ogs of curcumn, the aryl hydrazone deri vati ves of t he
mono carbonyl curcumn analogs and a 2, 4-dinitrophenyl pyrazol one derivative of curcumn
itself. The synthesized conpounds were then characterized docked wth plasmepsinll, andthe
acutetoxicity of the synthesi zed conpounds as well as the percentage chemosuppression of t he
rodent strain of malaria parasite (Hasnmodi um berghei) NK65( CS) were deter nined This was
with a viewto establishing the conpounds suitable for a curative assay and discovering new
patent and relatively non-toxic synthetic anal ogs of curcumn that could be used to conbat
Pl as modi umfd ci parumwhichisthe nalaria causal arganis min nan

The nonocarbonyl curcumns were synthesized by a sinple Qaisen-Schmd condensation
reaction by reacting two nolar equivalerts of a substitued benzaldehyde wth a nolar
equi valent of acetone inacidc basic conditions to yield conpounds la-7a. The nmonocar bonyl
curcumns werethenreacted wtha nolar equivalent of 2 4-di nitrophenyl hydrazine wthstirring
inethand (at roomte nperature) under acid catalysis for 18 hrsto yieldthe correspondi ng DNP
hydrazone 1b-7h Compound 3a was reacted with 4-nitro phenyl hydrazine under the sane
conditions as DNP which resultedintoa pyrazoline, 3c. Curcunmin was alsoreacted wth DNP
under the sane conditionto yield a pyrazd one, 11e. The synthesized conpounds were then
characterized using spectroscopic techniques such as UV-Msible IR 1H and 133C NMR
spectroscopy. The synthesized conpounds were docked wth plas nepsinll, one of the enzy nmes
used by the parasiteto digest hae noglobin usingflexX a part of the Leadl Ttoolsto esti nate
the bi ndi ng affinity of the conpounds for the proteinas a function of antimalaria activity. Al
the synthesized conpounds were tested in-vivo using a four day che nosuppressive assay for

their anti nalarial activity. The test ani nals were monitored after wards for 24 days t o assess t he
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longter meffect of the drug onthetest nodels andto esti natethe survival i ndex (Sl) of thetest

models wth respect tothe test conpounds. The conmpounds were admnistered using a lipid
based drug delivery system (catton seed oil was used as the vehicle for the conpounds

admnistered oraly).

The binding energes conputed for the conmpounds ranged from -19.29 to -3596 kJ/ nol.

Chl oroqui ne was used as a contrd ol ecul e and all the conpounds had bind ng affinity greater

thanthat of chloroquine (-17.02 kJ/ nol). Some of the conpounds docked had hi gh affinity for

the plas nepsinll. Conpounds 1b 4b 5h 6a 6k 7band 10b had bi nding energies rangi ng from
-25t0-36 kJ/ nol. Among the conpounds listed only conpound 6a was a nonocar bonyl

curcumn anal og of curcumn. Conpounds 1a (83. 72 %che nosuppression at 200 ng/ kg and Sl

of 6875 %, 2b (8L 93% chenosuppression at 200 ng/kg and SI of 50 %), 3a (5862 %
che nosuppression at 200 mg/ kg and SI of 100 %, 5a(66.59 %che nosuppressionat 100 ng/ kg
and Sl of 68.75 %, 6a (712 %che nosuppression at 50 ng/ kg and SI of 46.15 % and 1le
(74.09 %che nosuppression at 50 ng/ kg and SI of 54.55 % were the compounds that hadthe
best conbi nation of survival index and che nmosuppressi on profiles.

This study concl udedt hatthe conpounds 1a 2k 3a 5a 6aand 11e had high che nobsuppression
conparedtocurcumn which was conparableto chl oroqui ne and coul dt herefore be sel ected for

a curative in-vivo assay.
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CHAPTER ONE
10 INTRODUCTI ON
Malaria is a deady infectious disease caused by a blood-borne protozoan of the genus
Plas modium( P) andistrans mtted by t he fe mal e Anopheles nosquita There are nore than 120
species of the pratozoan fromt he genus H as nodiumof whichfive are currently knowntoi nfect
humans: P. fadparum P. vivax, P nelariae, P knowelsi and P. ovale. (Chin et al., 1965,
Jongwuti wes et al., 2004; Cox-Snghet al., 2008). Milariaisthe secondleadi ng cause of death
fromi nfectious disease in Africa, where 89 %of worldwde nalaria deaths occur (Fgure 1 1)
(About malaria— CDG 2014). Accordingtothe worldhealth or gani zation’s statistics on mal aria,
over 200 mllion people (including children) areinfected yearly In 2012 malaria caused 207
mllion clinical episodes, and 627, 000 people died from malaria and t he nunber has i ncreased
steadily since then
Malaria is characterized by periodic bouts of severe chills and high fever. Serious cases of
melariacanresult indeathifleft untreated Anongthe five species of t he plas modiumknownto
afflic humans, P. fadparum causes the nost severe for mof hunman malaria and resultsin a
maj ority of the reported fatalities worl dw de.
After repeated infections, people who live in regions where nalaria is prevalent develop a
li mtedi mmunitytothe disease. This partia protection does not prevent the mfromdevel opi ng
malaria again but does protect themagainst the nost serious effects of the infection They
generaly developa mldfor mof the diseasethat does not last long andis unlikelyto be fatal.
Infants and children are especially vulnerable to nalaria because they have not yet built up

i mmunitytothe parasite Some people have genetictraitsthat helpthemresist malaria Scke-
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cell anema and thalassema, for exanple, are inherited blood disorders linked to nalaria

resistance. Over the years, the nalaria parasite has devel oped resistance toexisting drugs used

Malaria transmission Malaria transmission Malaria transmission
occurs throughout occurs in some parts is not known to occur

Fgure 11: Bdent of Mlaria Trans missionin Dfferent Regions of the Wrld as a 2010.
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Sourceis Centrefor Dsease Trans mssionand Contrad, United States of America, www cdc. gov
(“Gudelines for the Treatnent of Malaria” World  Health QO ganization

<http//helid dgcdlection org/en/ dJs13418e/ 14. 6. 1t nh>).

totreat the disease. Recent datareveals documnented cases of drug resistance by Plas nodium
falciparum—the strainthat causes the nost severe clinical manifestation of the disease in man
(Fgure 1 2).

Atemsininin conbination wth other anti nalarial drugs is the preferred mode of treat nent
nowadays due to lowresistance of the parasiteto artemsisnn Recently, however, cases of
resistance to arte msinin have been reportedin Canbodia and Thailand (Dondorp et al., 2009).
The devel oprent of resistance to existing drugs by the parasites makes it expedient that new
anti nalaria drugs are devel oped for the treat ment of the dsease.

The disease vector (female anopheles nmosquito) also constitute a probleminthe eradication of
the disease. Atenptstoeradicate the disease inthe absence of a vaccine has proved abortive
over the years because of t he conti nued existence of t he disease vector inareas wheret he disease
isendemc. Wienindividuals aretreated effectivel y wthexisting drugs, it cannot be guaranteed
that they will not cone down wththe disease againsincethey are still exposedtothe disease
vector. The areas wherethe diseaseis endemc areareas wherethe vector thrives andis difficult
toeradicate The vector thrives in war mregions of the earth The fenales which trans mt the
disease laytheir eggs inwater wheretheir larvae devel op and nature. Duetothe preval ence of
the nosquitoin malariaende mcregions, basicanti nosquito neasures have been e npl oyed such

as draining sites where mosquitoes lay their eggs, covering water channels, use of insectid de-
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treated bed nets, spraying of insectid des and i ntroducinginto ponds fishthat feed on mosquito
larvae. The Lhited Sates vrtually eradicated nalariainthe late 1940s and early 1950s t hrough
the use of theinsectic de DDT. However, DDT was later bannedinthe United States and nany
other countries because of its har nful effects onthe environnent. Moreover, nany species of
Anopheles mosquitoes are nowresistant to a wde range of insecticides, includng DDT, as a

result of the wdespread use of these chemcals. Newer

Malaria transmission areas and reported P. falciparum resistance, 2004

A}
‘IA | / o + " . J
W\ e Areas where malaria transmission occurs (high/low) | N
\2\ J A P falciparum chloroquine resistance C A
13 Pt
‘\‘\\ § a ® P faiciparum sulfadoxine-pyrimethamine resistance &
N
s & P fakiparum mefloquine treatment failures Source: ®WHO, 2005

Malaria-free areas
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FHgure 12 Data on Reported Cases of P fddparum Resistanceto Qinical Atti malarials
“Qui delines for the Treatment of Milaria” Wrld Health O gani zation

<http//helid dgcdlection org/en/ dJs13418e/ 14. 6. 1t nh>).
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