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The present fivention relates io pharmaceutical combinations comsprising antimalarial compositions
such a2 arbernisinin, quinolins and their derivatives. In particulsr, the prosent invention is concemed
with pharmaceutioal formulations comprising combinations of ertemiginin, quinoline end their
derivatives, usoful particularly in the prophylaxis and treatment of protozoal infections; particularly,

‘malaria,

Backgromnd and Prior art.

Humean malaria is camsed by four specics of obligate imtracellular protozoa of the genus
Plasmodium,

mmwmm@mm&mdwmpmmmmkﬂnm
dangerous, remains the world’s most devastating human parasitic infection.

‘Bach Plasmodium specios cansee a characteristic illness and shows distinguishing morphological

festures in blood amears: (1) P. falciparum canses malignant tectian malaria, the most dangerous

form of human malaris. By invading erythrocytes of any age, this species can produce a devastating

parasitenia, sequestration of infected erytimocytes, in the pexipheml microvasculature,
leypoglycemia, hemolysis, and shook with multiorgan faflure. Delay in the treatment until after
‘demonstration of parasitemia may lead to a fital outcoms even after the peripheral blood is free of
parasites. If treated enrly, the infection usually responds within 48 hours to appropeiste therspy. (2)

" P. vivax causes benign tertian malaria. (3) P. ovale cansee a rare malarial infection with a

30

periodicity and relapses aimilar to those of P, vivax, but is milder.

Antimalarials can be categorizéd by the stage of the parasite that they affect and the clinical
indication for their use. Some drugs have more than one type of antimalarial activity. Nearly all
anﬂmﬂmddmgsmdevﬂopedhmof&mwﬁonwmayﬂnwyﬁcﬁmmof
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malarial parasites that csuse clinical illncas. Efficacious, rapidly acting drogs in this catogory
Yet, dae to the continning spwead of incressingly drug-resistant and nmltidrag-resistant strains of P,
Jalciparum, no single agent successfully controls infections with these parasites. Instead, use of two
5 or more antimalarial agents with coxnplementary properties is recommended,

Artemiginin is a sesquiterpene lactone endoperoxide derived from the weed ging hao (Artemisia
annua), also called sweet wormwood or anmmal wormwood. Chinese scientigts had extracted and

10 synthesized three derivatives with greater antimalarial potency tham artemisinin jtself namely,
dikydroartemisinin, artemether sud artesunate, the water-soluble hemisuccinate salt of
dihydroarteymisinin,

Artemiginin compounds are the most rapidly acting, effective and safe drugs for the treetment of

15 severe maleria, including infections due to chloroguine and multidrag-resistent strains of P
Jalciparum. Although srtemisinin and its derivatives can be wsed as single sgents, infictions can
often relapse.

Hence, the present invention relates to a combination of antimalarial agents and more specifically
20 permits degirable antimalarial therapy while preventing or delaying the development of resistance.

The use of combinations of differemt autimalarials is known in malarial chemotherapy. In the prior
art, various combination antimalarials are reported for delaying the development of resistunce.

25 US patent no, 5,219,865 describes combination therapy of artesunate with quinine and its
derivatives. The patent relstés to combinations of the malaria therspeutics sartemiginine,
dihydroartemisinine, artesther, arternsther, artesunate or other arternisinine derivatives with one or
more of the antimalarial chloroquine, 10-o-methylfloxacrine, quinine, mefloquins, amodiaquine,
pyrimethamine, sulfadoxine and primaquine but there is not sufficient disclosure of a

30 pharmaceutical product/composition of the said composition by way of any example or process.
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Synthesis and antimalarial activity in vitro of new heterobimetallic
complexes: Rh and Au derivatives of chloroquine and a series of
ferrocenyl-4-amino-7-chloroquinolines
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Abstract

The reaction of chloroguing and several fervocenyl derivatives of chloroquine with Au(PPh;)NO;, Au{CeFs)tht) and
[Rh{CODCY); have been investigated. The resulting products have been characterised by a range of techniques incjuding NMR,
mass spectrometry, clementzl anslysis, [R and cyclic voltammetry, The data suggests that the products are heterobimetallic
complexes where the quinoline nitrogen ¢coordinates to the Au or Rh. In vitro studies against Plasmaditon falciparum are reported.

© 2003 Elsevier B.V. All righis reserved.

Kevwords: Antimalarins] ectivity; Heterobimeatatlic complexes; Chloroguine

1. Introduction

Maleria continues 1w be a major health problem,
especially in the Third World, Malaria is a vector-borne
parasitic disease, transmitted to humsans by the female
Anopleles mosquito. Forty years ago, less than 109 of
the world’s population was at risk of contracting the
disease, today over 40% of the world’s population is at
visk [1] since various species of Plasmodium, the
causative agent of malaria, have developed resistance
to drugs like chloroquine (1).

The advent of cisplatin {2] sparked a worldwide
interest in metal-containing drugs, and as a result,
numerous inorganic/organometallic compounds have
been screened for anti-tumour activity. In many cases,
the platinum or organomectallic moiety has been co-
ordinated Lo or incorporated in1o vectors like hormones,
drugs and metabolites [3). Accumulation of these com-
plexes in the vicinity of the tumour results in higher

* Corresponding anthor. Tel: --27-21-650-2535; fax: +27-21-699-
7499,
E-mail address: jrm/@ecienn oct.acza (1R, Mass).

0022-328X/03/3 - see front matter T 2003 Elsevier B.V. All sights reserved.

doi:10.1016/50022-328X(03)D091 7.3

selectivity for the cancer cells, Metal complexes have
now been investigated to treat numerous diseases
including malaria. This approach has been snccessfully
explored with 4-aminoqguinolines, an important class of
antimalarial agents exemplified by chloroquine. A
number or transition metals e.g. Rh, Ru [4] and An (5]
have been coordinated to chloroguine and other ami-
noquinolines [6]. It has also been shown that ferrocene
[7) and a ruthenocene [8] unit can also be incorporated

into the aminoalleyl side chain of chloroguine. The -

coordination of a metal and the incorporation of an
m‘ganometa]]m mpiety has a positive effect resulting in

higher activity against both the chI_roqnmesensmve'

dnd chloroyuine-resistant sirains 6F thc parasiie.
Metallic chloroquine analogues and derivatives show
considerable promise but the role of the metals is not
completely understood. The mechanism by which the
organometailic and coordination complexes operate is
likely to be different and we thought it would be
interesting to see if the two approaches were comple-
mentary. We wished to investigate the synthesis of
complexes of the type [ATLYPPR;)INO;, [Au(CoFs}(L)]
and [Rh{CI){COD)L)] where L is either chloroquins (1),
ferroquine  (2),  N-(7-chloro-quinolin<-yi}-N"-[2-
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(N, N"”dimethylaminomethyl)ferrocenylmsethyl}-eth-
ane-1,2-diamine (3), or 3-benzyl-1-[2-(7-chloro-quinolin.
4.ylamino)-ethyl)-1-[2-(N" N " -dimethylaminomethyl)-
ferrocenylmethyllurea (4) (Fig. 1). The presence of the
two metal centres in the molecule could have an
additive, synergistic or antagonistic ¢ffect as far as the
antimalarial activity is concerned and we wished to
explore this,

2. Experimental

2.1, General experimental

The syntheses were performed using standard Schienk
techniques. When applicable reactions were performed
in a centrifuge tube fitted with a nitrogen inlet. MeCN
and CH,Cl. were distilled from CaH,; Et,O was distilled
from Na/benzophenone/tetraglyme. Chloroquine, free
base, was obiasined from chloroquine diphosphate
according to & literature procedure [4]. Ferroguine {3)
[7a], [Au@®PPhy)INO; [9], [Aw(CeFs(thy)) [10),
[RH(CTHCOD)]; [11] and 13 [4] were prepared according
to literature procedures The synthesis of the previously
reported complexes 3 and 3-henzyl-1-{2-(7-chloro-qui-
nolin-4-ylamino)-ethyi}-1-[2-(N“, N «dlimethylamino-
methyl)-ferrocenyimethyljurea 4 are described in the
supplementary information.

Meliing points were recorded on a Kofler hotstage
microscope (Reichart Thermovar). Microanalyses were
performed using a Carlo Erba EA1108 elemental
analyser in the microanalytical laboratory at the Uni-
versity of Cape Town. Infrared spectra wore recorded as
KBr discs on a Perkin—Elmer Pasagon 1000 FT-IR
spectrometer. NMR spectra were recorded on either a
Varian Unity-400 (‘H: 400 MHz; *C: 100.6 MHz; °F:
376 MHz) spectrometer or & Varian Mercury-300 (H:
300 MHz; 1°C: 75.5 MHz *'P: 121 MHz) spectrometer

HNJ\/\/’(/ m’@/ﬁr’
_ Boel- Wiy
Brrgr S8

Fig. 1. Ligands for metal complexation (chloroquine (1); ferroquine
(¥4 N{7-chloro-quinolin-4-yi}-N"-[2-(N*' N “-dimsthylamino-
methylferrocenylmethyl]-ethang-1,2-diamine (3 3-benzyl-1-{2{7
chloro-quirrolin-d-ylamino}-ethyl]- 1-{24{ N 7N “.dimethylemino-
methyl)-ferrocenylmeatyllorea) (4).

at ambient temperature. '"H-NMR spectra were refer-
enced internally using the residual protons in the
deuterated solvent (CDCly: & 7.27; CD,OD: & 5.84)
and are reported relative to Me,Si (6 0.00). *C-NMR
spectra were referenced internally to the solvent reso-
nange (CDCla: 8 77.0; CD;0D: § 49.1) and are reported
relative to Me,Si (5 0.0). *F-NMR spectra were
referenced externally to CFCly. *'P-NMR specira were
referenced extornally to HyPO,. All chemical shifts are
quoted in d (ppm) and coupling constants, J, are given
in Hertz (Hz). Mass spectra were determined by Dr
Boshoff' of the mass spectvometry unit at the Cape
Technikon. In ail cases the isotopic distribution pattern
was checked against the theoretical distribution. Cycelic
voltammetry (CV) was carried out on a BAS-100B
electrochemical analyser in a one-compartment-three-
electrode system, comprising Ag/Ag™ (0.01 M) as the
reference electrode, platinmm wire as the auxiliary
electrode and a platinom disc as the working electrode.
The supporting electrolyte was a sojution of 0.1 M
tetrabutylammonium perchlorate in anhydrous MeCN.,
The potentials E were recorded without IR compensa-
tion. All potentials reported are relative to the half wave
potential (£;) of the ferrocenefferrocenium couple run
under the same conditions. The experiments were
performed in 1.0 mM solutions under an atmosphere
of Ar at room temperature (r.t). The solutions were
degassed by bubbling Ar throngh the solution for 5 min
prior to the CV run, The platinum disc electrode was
polished after every ran. Conductivity measurements
were performed on 2 Metrohm 660 conductometer in
1.0 mM nitrobenzene solutions at 20 °C. Two strains of
P. falciparton were used in this stody, a chloreguine-
sensitive strain, 1310, and a chloroquine-resistant strain,
K1. The P. falciparum straims were cultured using a
modified version of the Trager and Jensen method [12].
Parasite viability was assessed using the lactate dehy-
drogenase assay [13].

2.2, Preparation of [Au{L}{ PPh;) [NO; complexes
[14]

Complex 8, Chloroquing (1) (62 mg, 0.19 mmol) and
triphenylphosphinegold(T) nitrate {100 mg, 0.19 mmol)
were dissolved in CH>Cl, (5 em®). Light was excluded
and the mixture was allowed to stir for 3 h at 25 °C. The
reaction vessel was cooled to — 78 *Cand ~ 90% of the
solven! was removed in vacuo. The mixture was allowed
to warm to r.L. and Et;O (1 em®) was added resulting in
a shury which was cooled to —4°C and allowed to
stand for 1 h. The mixture was then filtered, and the
solid washed with Et.O before drying the solid in vacuo
to yield a cream crystalline product (134 mg, 82%); m.p.:
89-90 °C; Found: C, 51.72; H, 5.01; N, 6,50. Cale. for
[C3sHaoN3AuCIPINO,J: C, 51.47; H, 4.80; N, 6.67%; 6y
(300 MHz; CDCly) 8.44 (1H, d, /3 =9, ArCs-H), 8.33



AS ¢s

150 M AL Blackie et al. | Journad of Organemetallic Chemistry 638 (2003} 144152

3.3. Biological testing

The data for the in vitro antimalarial activity of the
new derivatives is presented in Table 1. Data for the
ligands 14 and the previously prepared complex 13 are
included for comparison purposes. The following trends
are consistent with literature reports:

i) The coordination of gold or rhodium increases the
efficacy of chloroquine (1); this is most notable in
the chloroquine-resistant K1 strain.

i) The ferrocenyl ligands 2-4 arc more effective than
chloroquine in both the chloroquine-sensitive and
the chloroquine-resistant strains of the parasite.

Several new trends have emerged from these tests:

i) The ferrocenyl ligands are also more efficacicus
than the gold or rthodinm complexes of chloroquine,
particularly against the resistant strains of the
parasite.

i} The most active of the three types of coordination
complexes studied are those of the type
[Au(CeFs)L)). However, the gold moiety is in
most cases superfluous when coordinated to the
ferroceny! ligands. In the case of the triphenylpho-
sphine salts 7 and 8, the presence of the gold molety
"has a detrimental effect on the antiplasmodial

- activity of the ferrocenyl ligand.

iti} The rhodium complexes are significantly less active
than the gold complexes and exhibit a moderate to
strong antagonistic effect on the efficacy of the
complexes 2—4. It must be noted that Sanchez-
Delgado and co-workers [4] reported higher activity
in vivo against P. berghei for the Rh complexes than

would be expected on the basis of the in vitro
testing.

1.4. Cyclic voltammetry

The introduction of a ferrocene moiety into chlor-
oquine may enhance the transport of 8 4-aminoguino-
line into the food vacuole or there maybe a toxicity
associated with the metal fragment. One such mechan-
ism is the generation free radicals by ferrocene (see Eq.
) [15).

F&** +0,=Fe’* +0,"~;
Fe** +0,° " =Fe** + H,0;;
Fe* + H,0, = Fe** + OH™ + OH" @)

Previous attempts to find a correlation between the
antimalarial activity and the reduction potential of the
ferrocene have been inconclusive [16). We have contin-
ued to study the electrochemical properties of these
complexes because recent work on ferroquine analogues
has indicated that there maybe & secondary toxicity
associated with the ferrocene. The ease with which the
ferrocene is oxidised may have a bearing on a minor/
secondary antiplasmodial activity that the primary
chloroquine type action masks

3.5, Cyclic voltammetry

Compounds 2 and 4 both show a fully reversible
redox event whilst the behaviour of 3 is, at best, quasi-
reversible, as it exhibits a greater reversibility with
increasing scan rate (Table 2). The Ej; value of 7 is
not quoted, because the Ep, — E,, value indicates that
this compound does not exhibit a [ull reversible one

Table 1
In vitro antiplasmodial activity of meta] complexes
Compound Compound number D10 (CQ-sensitive) K1 (CQ-resistant}

ICs (g mi™Y) ICs (M) ICs (ng mi™Y) 1Cs0 (aM)
1-H:PO, 1 11.83 283 181.76 5233
2 2 705 - B30 215 -— A
3 3 538 11.30 598 12.56
4 4 16.09 16.54 948 1554
{Au(IXPPh3)NO; L3 17.74 21.09 51,78 61.53
[Au2)PPHYINO, 6 10.02 10.50 542 .68
[Au(INFPhINO, 7 e 3327 kek:y| 389
[Aut)(PPh;)INO, 8 Er AL 3032 32,96 3l
(Au(CeFsX1)] 9 12.36 18.07 41.78 61.09
[Au(CFaX2)] 10 8.08 10.08 3.16 3.96
[Aw{CsFs)(3)) n 11.53 13.70 1233 14.65
[AniCeFsK4)] 12 s 2336 1259 1292
RECINCODXKTY] 13 1215 21,50 46,03 8.3
[RR(CTYCODX2)} 14 10.57 15.80 7.08 10.55
REHCCODY3)] 15 145.88 202,00 431.52 591.59
[RE(CIXCODX4) 16 47.32 56.10 4027 4710
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Como resultado de! Examen de Fondo realizado, con fundamento en el Articulo 45
de la Decisi6n 486 de la Comision de la Comunidad Andina, se comunica:

1. Documentos estudiados

Descripcion: Folios 18 a25 -como se radicd iniciaimente.
Reivindicaciones: Folios 26 a 27 como se radicd inicialmente
Prioridad: 0503931 20 de Abril de 2005.

2. Anilisis de la Prioridad

Se acepta la reivindicacién de Prioridad porque:
Esta solicitud fue presentada dentro del plazo establecido (Art. 9 D 486).
Y su contenido técnico corresponde con el de la prioridad reivindicada.

3. Objeto de la invencién

Titulo de la soficitud: “Asociacién entre la ferroquina y un derivado de artemisinina -

para el tratamiento del paludismo®

El problema planteado en esta solicitud es la necesidad de suministrar asociaciones
ttiles para fratar o prevenir el paludismo

Para resolver este problema técnico la solicitud en estudio proporciona una
asociacion que comprende como principios activos la ferroquina y un derivado de
artemisinina, asl como las composiciones farmacéuticas para la administracién oral,
rectal o inyectable y un kit que consta de ferroquina y aitemisina en compartimentos
distintos, para suministrarse en forma secuencial.
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La reivindicacién 1 consiste en una asociacién que comprende como principios
activos la ferrequina, en forma de base libre, de sal, de hidrato o de solvato y un
derivado de {a artemisinina

Comparacién de las caracteristicas técnicas esenclales, con las del estado de la Técnica:

Caracteristicas esencialos )] D2
Ascciacidn de principlos activos Asociacién de Cloroguine | No realiza
con Artemiginina asoclaciones
Un principlo activo es ferroquing, en forma de base Lbre, de sal, do | No reperta la ferroquina Reporta
hidrato ¢ de solvato ectividad  da
farroquina para
tratar el
_Prindpioactlvoee derivado do la artemisinina Reporta  aclivided de [ No reporta [a
Arfemisinina para tretar ef | artemisining
paludismo

No todas las caracteristicas técnicas esenciales de [a asociacién de la reivindicacién
1 habian sido divulgadas previamente en el decumento D1 el cual da a conocer una
asoclaciéon de principios activos ( Pag 1, parrafo 5), en donde se usa el principio
activo artemisinina (Pag2 Linea 14). De manera que el uso del principio activo
ferreguina no habia sido descrito el documento D1 .

No todas las caracteristicas técnicas esenciales de la asoclacién de la reivindicacitn
1 habfan sido divulgadas previamente en el documento D2 el cual da a conocer la
estructura de [a ferroquina ( pag 145 columna uno) denominada compuesto 2 ,
también divulga que el compuesto 2 tiene una mejor actividad de acuerdo al valor
IC50 presentado ( pag 150, tabla 1) obteniendose mejor eficacia con respecto a la
cloroguina ( Pag 151, columna 2, parrafo 2 de la conclusién) De manera que el la
asociacion de principios activos, y el uso del principio activo artemisinina no habia
sido descrito el documento D2

La reivindicacién 8 consiste en una composicién farmacéutica que comprende una
dosis terapéuticamente eficaz de ferroquina, en forma de base libre, de sal, de
hidrato o de solvato y un derivado de la artemisinina, asi como al menos un
excipiente farmacéuticamente aceptable

Comparacién de lag caracteristicas técnicas esenclales, con las del estado ds la Técnica:

Caraclerigticas esenclalos o D2
Composiclén farmacéutica No raporta Composicién | No reporia
tarmacéutica Composiclén
farmacéutica
Un prineiplo activo es farroguing, €n forma de base [ibre, de s4l. d¢ | No reporta la fermoquina Reporta actividad
hidrato o de solvato de ferroquina para
tratar el paludismo
Principic activo 63 derivado do [a ertemisining Reporta atlividad de [ No rmepoia  la
Artamisinina para trater 8l | arsmisining
paludismo
Un excipdente farmacéuticameants aceptable No reporta exciplentes No teports
exciplontes

No todas las caracteristicas técnicas esenciales de la asoclacién de la reivindicacién
8 hablan sido divulgadas previamente en el documento D1 el cual da a conocer el
uso del principic activo artemisinina (Pag2 Linea 14). De manera que la composicién
farmacéutica, el uso del principio activo ferroquina y el uso de excipientes no habfan
sido descrito el documento D1 .
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El objeto de la presente Solicitud se relaciona con la Clasificacion Internacional de
Patentes (CIP): A61 K 31/357

4, Excepcion a la Patentabllidad (Art 20 D 486 literal (d)

El objeto de las reivindicaciones 4 — 7 no es patentable de acuerdo con el Art citado
por tratarse de un método de tratamiento.

5. De la Solicitud de Patente

Reivindicaclones (Art 30 D 486, Art 22 PCT)

La reivindicacién 1 no es concisa cuando declara ferroquina en forma de: “sal” o
“hidrato“o “Solvato“, Al realizar la lectura del capftulo reivindicatorio, se encuentra
que las frases resultan imprecisas, dado que no especifican con exactitud el(los)
compuesto(s) a los cuales se refiere con dichos términos se sugiere aciarar cuales
son las sales o hidratos o solvatos,

Se requiere al Solicitante hacer las aclaraciones necesarias.

8. Determinacion del Estado de la Técnica

El Estado de la Técnica se determind con base en la

Fecha de Presentacién de la Solicitud de Prioridad: 20 de Abril de 2005

y se encontraron los siguientes documentos que anticipan el objeto de esta solicitud

tem Documento Titulo Fecha de Publicacién®
(33} WO02005023304 | Antimalarian composition and 5/Marzo/2005
process thersof
D2 Margaret A.L. | Synthesis and antimalarial activity 30/ Julio 2003
in vitro of new heterobimetallic
complexes: Rh and Au derivatives
of chloroquine and a series of

ferrocenyl-4-amino-7-
chloroquinolines

El documento D1 divuiga una asociacion de artemisinina y quinolina util en el
tratamiento o prevencién del paludismo (Pag 1 linea 5-11), divuiga que la
artemisinina tiene un efecto més rdpido debido a que la quinolona ocasiona
resistencia contra P faiciparum. {(Pag 2 Linea 14).

El documento D2 divulga la estructura de la ferroquina (pag 145 columna uno)
denominada compuesto 2, también divulga que el compuesto 2 tiene una mejor
actividad de acuerdo al valor IC50 presentado {pag 150, tabla 1) obteniendose
mejor eficacia con respecto a la cloroquina (Pag 151, columna 2, pérrafo 2 de la
conclusion)

6. Andlisis do Patentabilidad (Art 14 D486)

Novedad (Art 16 D486)
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No todas las caracteristicas técnicas esenclales de la asociacion de la reivindicacién
8 habian sido divulgadas previamente en el documento D2 el cual da a conecer el
uso del principio activo ferroquina De manera que [a composicién farmacéutica, el
uso del principio activo artemisinina y el uso de excipientes no hablan sido descrito ol
documento D1. por o que se considera novedosa.

Nivel Inventivo (Art18 D486)

El documento D1, considerado el estado de la técnica mas cercano a la invencién
definida en la reivindicacion 1, divulga una asociacidn de artemisinina y quinolina (itil
en el tratamiento o prevencién del paludismo (Pag 1 linea 5-11), divulga que los
compuestos derivados de artemisinina actGian mas rapidamente en el tratamiento de
fa malaria severa,i ncluyendo infecciones por P falciparum ocasionadas por la
resistencia de la cloroquina ( considerado un compuesto quinolinico) ( Pag2 Linea
14).

La diferencia entre la invencion, definida en Ia reivindicacion 1, y la asociacién de
principios actives de D1 consiste en que la asociacién contiene ferroquina.

No existe evidencia técnica que demuestre un efecto inesperado derivado de la
diferencia de la inclusién de [a ferroquina cuando se asocia con la artemisinina, Los
datos presentados en el capitulo descriptivo, no permiten ver un efecto sorprendente.

Por lo tanto, el Problema Técnico Objetivo que pretende resolver esta invencion se
puede formular cémo modificar la asociacibn conocida en D1 para obtener
asociaciones alternativas con actividad para el tratamiento del paludismo.

Sin embargo, el actividad de ferroguina (Considerada como una quinolona), ya
esta divulgada en el documento D2 que se refiere a la ferroquina (pag. 145
columna uno) denominada compuesto 2, que tiene una mejor actividad de
acuerdo al valor IC50 presentado ( pag 150, tabla 1) obteniéndose mejor eficacia
con respecto a la cloroguina ( Pag. 151, columna 2, parmafo 2 de la conclusién).

Teniendo en cuenta que en ¢l documento D1 divulga una asociacién de artemisinina
y activos de! grupo de quinolina (que incluye como principio activo la cloroquina,) Gtil

.en el tratamiento o prevencién del paludismo (Pag 1 linea 5-11) y que el documento

D2 enserfia que la ferroguina (que es una quinolina) tiene una mejor actividad de
acuerdo al valor IC50 presentado ( pag 150, tabla 1) con respecto a la cloroguina
(Pag. 151, columna 2, parrafo 2 de la conclusién). Es obvia ia ascciacion entre
Artemisinina y ferroguina, teniendo en cuenta que se encuentra documentado ( D2)
que este ultimo principio activo { Ferroquina) tienen mejor actividad para tratar el
paludismo que la cloroguina, por lo que la asociacién queda sugerida.

De manera que el Estado de ia Técnica sugiere al Experto en la Materia la forma en
que se resuelve el problema en esta reivindicacién. Por lo cual se considera obvia.
La reivindicacion 1 cumple el requisito de novedad (Art. 16),

Y no cumple con el requisito de nive! inventivo (Art. 18).
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7. Conclusion
Los requisitos de Patentabilidad de la presents Solicitud estin afectados asf:.
D2 | WemaretAL | 113 _ Nivel Inventivo

.-._Enwmpiunlanmdelarﬂcubﬁdelamnmulamwndelamunidad
- Andina, se le indica que debe dar respuesta dentro del término de sesenta (60) dias
“tontados a partir de la fecha de notificacién de la presente comunicacién. En caso
~~de no dar respuesta al presente requerimiento, o si a pesar de ia respuesta
-stmsbﬁamnlosimpedmntospam%aooncasiﬁn,aedmegardlapmme

Wﬁqueseelpmﬂeoﬁdomnfoﬂneabdispuestoenelnmsz.ﬂtemle),

eaprwioqumdelﬁmsopmdehcmumm “10-de 2001. _

-_-Dk'ectorde NuemCraadmes(C)_-

El antenor ‘requerimiento fue nrotificado por fijacién -en lista, de fecha

ZBlmM

fcoucsmo_r&cmco | Exmumomécmco
Nod178 Cédigo No.202099
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