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Synthesis of new esters and oximes
with 4-aminobicyclo[2.2.2]octane structure and evaluation
of their antitrypanosomal and antiplasmodial activities
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Abstract

New 4-amino-6,7-diphenylbicyclo[2.2.2]octane derivatives, esters of bicyclo[2.2.2]octan-2-ols and O-methyl oximes of bicyclo[2.2.2]octan-2-
ones were synthesised. Their activities against Trypanosoma brucei rhodesiense (STIB 900) and their activity against the K1 strain of Plasmo-
dium falciparum (resistant to chloroquine and pyrimethamine) were determined by use of microplate assays. The cytotoxicity was assessed using
L6 cells. The antiprotozoal activities of the new compounds are compared with those of former prepared derivatives and drugs in use. Structure–
activity relationships are discussed.
© 2006 Elsevier SAS. All rights reserved.
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1. Introduction

Sleeping sickness has re-emerged as a serious problem in
sub-Saharan Africa with an estimated 100,000 deaths each year
[1]. The two protozoan parasites Trypanosoma brucei gam-
biense and T. b. rhodesiense are the causative organisms of this
disease which is invariably fatal, if untreated [2]. The current
drugs available for treatment suffer from a number of disad-
vantages, including toxic side effects, poor clinical efficacy,
parenteral administration and increasing problems with resis-
tance [3]. The latest introduced drug is eflornithine but it is
unfortunately ineffective against T. b. rhodesiense [4]. There-
fore, there is an urgent need for new drugs with less side ef-
fects and activity against the causative agent of East African
Human Trypanosomiasis.

At present malaria is considered to be the world’s most im-
portant tropical parasitic disease, afflicting 300–500 million
people and killing 1–2 million annually [5]. It is estimated that
nearly 40% of the world’s population lives in malaria endemic
regions. Of the four species of the disease-causing parasites,
Plasmodium falciparum is the most dangerous form, account-
ing for up to 95% of malaria related deaths [6]. A main pro-
blem is drug resistance in this species [7]. Drugs in use such as
chloroquine and the combination sulphadoxine–pyrimethamine
which were once highly effective are almost useless in many
parts of the world [8,9]. Loss of sensitivity has been observed
even for the most recently introduced artemisinine derivatives
[10–14]. Therefore, there is great demand for potent new anti-
malarial drugs.

Recently we reported the antiprotozoal activities of some
methyl thiosemicarbazones of dialkylaminobicyclo[2.2.2]oc-
tan-2-ones 1 and esters of dialkylaminobicyclo[2.2.2]octan-2-
ols 2 [15]. Especially the esters seemed to be worthy of further
investigations because they feature in addition to their en-
hanced antiplasmodial activity rather low cytotoxicity. In the
mean time, we prepared oximes 3 of dialkylaminobicyclo
[2.2.2]octan-2-ones which possess remarkable antimalarial po-
tency and moderate toxicity [16]. Starting from these results we
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Abbreviations: CC, column chromatography; CH2Cl2, dichloromethane;
DCC, dicyclohexylcarbodiimide; 4-DMAP, 4-dimethylaminopyridine; ether,
diethylether; HCl, hydrochloric acid; MeOH, methyl alcohol; NaOH, sodium
hydroxide.
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prepared a number of bicyclo[2.2.2]oct-2-yl esters of aromatic
acids and O-methyl oximes of bicyclic ketones and investi-
gated the new compounds 4–9 for their antitrypanosomal and
antiplasmodial activity and their cytotoxicity using in vitro mi-
croplate assays ( Fig. 1).

2. Chemistry

We described the synthesis of compounds 1 from acyclic
starting material via a one-pot procedure and determined their
structures with the aid of a single crystal structure analysis
[17]. The reaction of ketones 1a–d with O-methyl hydroxyla-
mine was carried out in alkaline medium giving O-methylox-
imes 4. Their structures were established using NMR spectro-

scopy. Typically, the signal for C-2 was shifted from 213 ppm
to 160 ppm in their 13C NMR spectra due to the formation of
oximes 4. Prior to chromatographic purification, at least traces
of different isomers 4a, c, d and 4a′, c′, d′ in the mixtures were
detected. In the case of the piperidino compounds, we were
able to separate the E-isomer 4d′ from its Z-isomer 4d. Their
distinction succeeded via the greater upfield shift of the signal
for the α-syn carbons in their 13C NMR spectra [18].

The alcohols 2a–d which served as starting material for es-
terification were yielded stereospecifically by the reduction of
1a–d with lithium aluminium hydride. The configuration in
position 2 of compounds 2a–d was determined by measure-
ment of through space couplings (NOEs) from their 2-Hs to
their 6-Hs [19].

Fig. 1. (a) Hydroxylamine hydrochloride/NaOEt in refluxing EtOH (3a–d); (b) O-methyl hydroxylamine hydrochloride/NaOEt in refluxing EtOH (4a–d); (c) phenyl
acetyl chloride/DMAP in CH2Cl2; (d) nicotinic acid/DCC/DMAP in CH2Cl2; (e) isonicotinic acid chloride/DMAP in CH2Cl2; (f) ferrocene carboxylic acid/DCC/
DMAP in CH2Cl2.
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