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Biological evaluation of substituted quinolines
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Abstract—Several quinolines were synthesized and evaluated in vitro against several parasites (Trypanosoma brucei, T. cruzi,
Leishmania infantum, L. amazonensis, Plasmodium falciparum). Then, they were evaluated in vitro (at 10lM), against HTLV-1
transformed cells. A few of them displayed interesting activities, comparable to the reference drugs.
� 2004 Elsevier Ltd. All rights reserved.
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Parasitic diseases such as leishmaniases and trypanoso-
miases have significant impacts in developing countries,
with infections spread over several hundred millions of
people and are the cause of a mortality rate of several
millions per year. Conventional chemotherapies are
often inadequate, toxic or are becoming less effective due
to emergence of numerous resistances.1 There is, thus,
an urgent need for new drugs for the chemotherapy of
these diseases.

2-Alkylquinolines and 2-arylquinolines, isolated from
plants2 or prepared by total synthesis,3a;b;c have been
investigated by us as new drug candidates. These low-
molecular weight compounds exhibit pharmacological
properties such as antiprotozoal activity (e.g. against
Leishmania sp.,4 Plasmodium,5 Trypanosoma sp.6), and
were found to inhibit the human immunodeficiency
virus of type-1 (HIV-1) integrase,7–9 as well as the pro-
liferation of HTLV-1 transformed cell lines (HUT-
102).10 Imidazoquinolinamines such as imiquimod have
also been found to be potent inducers of IFN-a and
cytokines both in in vitro and in vivo experiments.11 In
this letter we report on the in vitro antiprotozoal activity
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of several 2-substituted quinolines and on the in vitro
HTLV-1 activity of some of them.

Alcohols 1–5 were prepared by treating 2-quinaldine
with n-butyllithium (1 equiv) followed by addition of the
required aldehyde. Then compounds 6–9 were obtained
by dehydration of the corresponding alcohols (by
N CO2H
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Scheme 1. Synthesis of quinolines 1–16.
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Table 1

Compounds T. bruceia T. cruzib L. infantumc L. amazonensisd Cytox. macrophages P. falciparume Cytox. MRC-5 HTLV-1f (%) at 10lM

W2 Ghana

IC50 lM IC50 lM IC50 lM IC50 lM IC50 lM IC50 lM IC50 lM IC50 lM

N

OH
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1
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Table 1 (continued)

Compounds T. bruceia T. cruzib L. infantumc L. amazonensisd Cytox. macrophages P. falciparume Cytox. MRC-5 HTLV-1f (%) at 10 lM

W2 Ghana

IC50 lM IC50 lM IC50 lM IC50 lM IC50 lM IC50 lM IC50 lM IC50 lM

N
NH

OCH3
OCH3

OCH312

>32 >32 >32 >32 >32 >32 >32 >32 0

N
N

O

O

13

>32 13 18 >32 >32 16 12 >32 0

N
N

O

N CH3
14

>32 >32 >32 >32 >32 >32 >32 >32 0

N
N

O15

>32 17 16 18 >32 17 15 >32 0

N                 NO216
18 1 >8 >32 >32 14 16 22 76

N CHO
17

19 5 2 4 9 ND 31 16 34

N                 Br18
1 0.15 2 3 13 ND >32 >32 ND

Suramin 0.09 ND ND ND ND ND ND ND ND

Nifurtimox ND 0.45 ND ND ND ND ND ND ND

Glucantime ND ND 7.15 ND ND ND ND ND ND

Miltefosine ND ND ND 3.12 12.5 ND ND ND ND

Chloroquine ND ND ND ND ND 0.11 0.018 ND ND

ND––not determined.
aTrypanosoma brucei strain S427.
bT. cruzi strain Tulahuen CL2.
cLeishmania infantum strain MHOM-ET-67/L82.
dL. amazonensis strain MHOM/ET/L82/LV9.
eP. falciparum sensitive strain W2 and resistant strain Ghana.
fHTLV-1 infected HUT-102 cells.
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treatment with mesyl chloride and triethyl amine),
whereas compound 1012 was directly produced by the
treatment of quinaldine and 2,4-dimethoxybenzaldehyde
under reflux of acetic anhydride. Compounds 11 and 12
were obtained by reductive amination of 2-quinaldehyde
with the corresponding amines. Amides 13–15 were
obtained by coupling reaction of the unsaturated car-
boxylic acid chloride with the corresponding amines.
Compound 1613 was obtained by nitroaldol condensa-
tion of 2-quinaldehyde with nitromethane, followed
by mesyl chloride and triethyl amine treatment.
Compounds 17 and 18 were prepared by published
methods3a;b;c (Scheme 1). All the synthesized compounds
gave satisfactory spectral data.

Anti-protozoal, anti-retroviral and cytotoxicity activi-
ties of the synthesized quinolines 1–18 are presented in a
single Table 1. The tests against the amastigote forms of
T. brucei and T. cruzi, were performed as described.9

Compounds 6, 16, 17 showed the best activity, but were
still less active than suramin and nifurtimox, whereas 18
(T. cruzi: IC50 ¼ 0.15 lM) was more active than the
reference drug, nifurtimox (T. cruzi: IC50 ¼ 0.45 lM).
Against the amastigote forms of L. infantum9 the same
compounds 17 and 18 were more active than the refer-
ence drug, glucantime (IC50 ¼ 2 lM, with glucantime
IC50 ¼ 7.15 lM), whereas 16 was as active as the refer-
ence drug (IC50 ¼ 8 lM) and amides 13 and 15 showed
some interesting activity (IC50 ¼ 18 and 16 lM, respec-
tively). Again, compounds 17 and 18 were as active as
miltefosine, the oral reference drug (IC50 ¼ 3 lM),
against the amastigote forms of L. amazonensis. Against
P. falciparum resistant W2 strain, compound 3 showed a
surprising activity (IC50 ¼ 1 lM, chloroquine:
IC50 ¼ 0.11 lM), whereas the corresponding dehydrated
compound 8 showed no activity. Against P. falciparum
sensitive Ghana strain, the same compound 3 showed
the best activity (IC50 ¼ 4 lM) but by far less active
than chloroquine (IC50 ¼ 0.018 lM). Then, the synthe-
sized compounds were tested against HTLV-1 trans-
formed cells, as already reported.10 The most active
compound was 16, showing 76% inhibition of the cells
proliferation at 10 lM. Compounds 6, 8, 17 showed a
weaker activity (26%, 26%, 34%, respectively) at 10 lM.
It is interesting to note that the tested compounds did
not show any cytotoxicity against normal cells, such as
macrophages, except for compounds 17 and 18.

In conclusion, this study showed that among the quin-
olines tested in these assays, a new 2-substituted quin-
oline, compound 16, was found to exhibit promising
antiprotozoal activity (against T. cruzi). A fluorinated
product, compound 3, showed an interesting activity
against P. falciparum. Against HTLV-1 transformed
cells, again compound 16 showed a significant inhibition
activity. Further studies are now under way to evaluate
their in vivo activity.
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