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The wesent inylion relates tophinnaccutical combinations ccuiq,riSg mithEalwial compositions 

sat as artauislnln, quinoline and their derivatives. In particular, the preset inveiulimi is concerned 

with phaimacauical flnmj..t.-- conprising 00nibintjj of I..L....LI.4U6 quinolina and their 

10 dalvatives, useftl paiticularly In the luoph)1ax11 and tcalmait of Trotozoal infjectionç particularly, 

Background and Prior art 

- 15 Euman malaria is caused by four species of obligate intracellular 1as,e of the gwius 

FksmodhaL 

MaleS, caused by four specS of Pbwwdhm6 of which Plnmodlwn thicipenan is the most 

dangerous, irnaL’a the world’s t denstating human pmaaf1k Inlbotion. 

20 

Bach Plasmodium species comes a charactthatic fllne and shows distinguithiug nlc!phological 

ficsfures in blood ummr. (I) P. faldjvanms cam malignant tatian nSat, the most danguuus 

Mm of human malaria. By Invading erythiocytes of any age, this species can produce a devastating 
1�.1k.J-,  sequsatlat of bttut u3tucytes, in the peripheral miaiovaaculature. 

25 l.pogIvemis bcnml)fl arid shook with nsltlorgan fathre. Delay in the Ueatmait with t 

demoristatlon of parasitanla may lead to a fatal otftcome even t the peripheral blood Is free of 

perasites. If treated only. the infection usually responds within 48 bowi to appiupriate thnpy. (2) 

%’d 
P. vfta causes benign teiuian malaria. (3) P. ovate causes a tire nnljth ithction with a 

periodicity and relspsee similar to those olE Wnr, but is mild 

30 

Antimilarials can be categoxizdd by the stage of the pniite that they affect and the clinical 

badication for their use. Sam drugs have in than one type of .m!t.i1svW activity. Nearly all 

antimalarial drugs no developed because of thew action .gØnS asexual erythrocytic finns of 
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malarial parasites that cause clinical ifina Efficacious, rapidly acting drugs In this cago.y 

Stud. chlomçte, - quinidine, mofloquine, atovapione. and the nflajnjn coinpowids. 

Yes, due to the omWmbg spreed of ivcreSngjy drug-rSait and multidrug-r..’S-.t status ofF. 

falctpansm no single agait succeasfiafly controls inkctlova with theee parasites. instead use of two 

5 Or more sdM,.tti.I agents with ccxnplanentaiypepeflS is recoimnaadeL 

Mtemiainln is a seequitupene Inatome cixioptexide daived fium the weed qbsg has Clnemisia 

wuwa), also called seet wormwood or animal wormwood. Chinese sciaitlsta had corseted and 

crystallized the mr .w.tin..&M1 ingrediwt, qmgkaosu, now known as arbmmmm They 

10 synthesized three daivatiws with giedw antimalarial potmtcy than &.-..I-..h. Itself namely, 

dikyªvwtaniclnbz, anemaher and wtnoude, the wt-soluble hniauocinate salt of 

Axtanislnin compounds are the most mçidly acting, efive and ath drugs Sr the Uealniet of 

15 severe malaria, Including hifbctlooa due to chloroquino and multidrug-msistant stains of P. 

ftzkipanat Although &nin and us dadvatim can be used as single ags Infections can 

often �. 

Hate, the Present hzvuntlon relates to a coinbinaficu of _d*m.I.tI agents and name specfficaily 

20 permits desirable antimalarial therapy while preventing or delaying the development of resistance. 

The use of combinations of dtt antimalarlals is known In malezlal chanothetapy. In the prior 

art, various combination anlimalarials an reported Sr delaying the develc1a of rJstanco. 

25 US patit no. 5,219,865 deaalbes combination therapy of stestnww with qabdw and its 

dezintivet The patent Sates to combinations of the nialSa tlwrapeuitics mhm2iflifle, 

dlhytmtamJ&nine adet&, artemt, arteeunate or othc flmlsinine derivatives with one or 

nre of the antimalarial chioroquine, 10-0-methylfloxacthie, quinine, mefloquine, ainodlaquine, 

pydmethamine, suldoxine and prinmquine but there Is not sufficient disclosure of a 

30 pharmacatcal product/composition of the said conosition byway of any example or pwces. 
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Synthesis and antimalarial activity in vitro of new heterobimetallic 
complexes: Rh and Au derivatives of chioroquine and a series of 

ferrocenyl4-atnin o-7-cbloroquinolines 

Margaret A.L. Blackica, Paul Beagleya, Kelly Chibalea, Cailean Clarkson" 
John R. Moss", Peter J. Smith 1’ 

Dqnnmatr qfGzezniwy, U*ciy of Cops To,.n kon.debosch 7101. Saab Aftiw 
Dfrisfrm of Phazmaeo!ozz Da,m,au of MerRthw. Ut4’ of Cap,. Metl Sthzr4 Obsnvaw, 2925. Soizth Afi*a 

Recthwi 4 Mazth Un geveptcd 30 July 2003 

The reaction of chioroquino and several fwucayI derivatives of chioroquino with Au(PPh3)1,103. Au(CJ,Xtht) and 
[Rh(COD)CIJ have been investigated. The resulting produces have been characterized by a muge of techniques including NMR, 
mass s}ctm1net1y, elemental analysis. lit and cyclic voltammeuy. The data suggests that the products axe heterobimewllle 
complexes where the çsinoline nilrogeu coordinates to the An or Rh. In vitro ,J.E-’ against Plosnodiwnfalcipanan are reported. 
' 23 Elsevier ON. All tighis reserved. 

Keywords: Antimalarial smMty Heterobaffi mpleses cworoqS 

1. Introduction 

Malaria continues to be a major health problem, 
especially in the Third World. Malaria is a vector-bc mc 
parasitic disease, transmitted to hnmmn by the female 
Anopheles mosquito. Forty years ago, less than 10% of 
the world’s population was at risk of contracting the 
disease, today ovar 400% of the world’s population is at 
risk [1] since various species of Plasmodiwn, 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 inorgunic/organometauic compounds have 
been screened for anti-tumour activity. In many cases 
the platinum or organometallic moiety has been co-
ordinated to or incorporated into wet on like hormones, 
drugs and metabolites (3]. Aecmnulation of these corn-
plexes in the vicinity of the tumour results in higher 

� CorTespo,dbzg amber. let: +Th21.65)-2535 r +27-21-689-
7499. 

&4nth cnx jnnfm,s..nn (IS. Mess). 

0022-323X/031S - see (lout matter ' 23 Elset B.V. AU iIjus sq WI. 
del: 10.101 622-32SX(O3)9 17.3 

selectivity for the cancer cells. Metal complexes have 
now been investigated to treat numerous diseases 
including malaria. This approach has been successfully 
explored with 4-aminoquinolines. an important class of 
antimalarial agents exemplified by chloroquine. A 
number or tmnsition metals e.g Rh, Re 141 and An (51 
have been coordinated to chloroquine and other ami-
noquinolines [6]. It has also been shown that ferrocene 
171 and a ruthenoccno [8] unit con also be incorporated 
into the aminoalkyl side chain of chioroquint The 
coordination of a metal and the incorporation of an 
-organometallic moietyhas a positive effect tesulting in 
higher activity aainhi bath the chIrquine-sensitive 
and :Sqte-resistantsfrains Of the parasite. 

Metallic chioroquine analogues and derivatives show 
considerable promise but the role of the metals is not 
completely understood. The mechanism by which the 
organometallic 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 (Au(LyPPh3)JHO,, (Au(C6F,)(L)] 
and [Rh{CIXCO DXL)) where L is either chioroqoine (I). 
ferroquine (2). N-(7-cb1oro-quinolin4-yl)-r42 
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(N’çN"-dimethylaminomethy0ferroceuylmethylj-eth-
ane-1,2-diamine (3). or 3-benzyl-1-(2-(7-chloro-qulnolin-
4-ylamino)-ethylj-t-(2-(N",N"-dimethylamiuo methyl)-
ferrocenylmethyl)urea (4) (Fig. 1). The presence of the 
two metal centres in the molecule could have an 
additive, synergistic or antagonistic effect as far as the 
antimalarial activity is concerned and we wished to 
explore this. 

2. Experimental 

2.1. General experunental 

The syntheses were performed using standard Schienk 
techniques. When applicable reactions were performed 
in a centrifuge tube fitted with a nitrogen inlet. MeCS 
and CH2Cl2 were distilled from CaHz Et20 was distilled 
from Naibcnzophenone/tetraglyine. Chioroquine, free 
base, was obtained from chioroquine diphosphate 
according to a literature procedure [4]. Ferroquine (3) 
17al, [Au(PPh3)JN03 [91 [Au(CF,)(tht)] 1101, 
flth(Cl)(COD)li (II] and 13141 were prepared according 
to literature procedures The synthesis of the previously 
reported complexes 3 and 3-benzyl-1-(2-(7-cbloro-qtui-
ndlin.4ylamino)-ethyfl-1-f2-(N".N"-dimethylamino-
methyl) -1errocenylmethy4urea 4 are described in the 
supplementary information. 

Melting points were recorded on a Kotler hotstage 
microscope (Reichart Themiovar). Microanalyses were 
performed using a Carlo Erba SAl 108 elemental 
analyser in the microanaiytical laboratory at the Uni-
versity of Cape Town. Infrared spectra were recorded as 
KBr discs on a Perkin �Elmer Paragon WOO FT-JR 
spectrometer. NMR spectra were recorded on either a 
Varian Unity-400 (’8:400MHz; ’3C 100.6 MHz 19F: 
376 MHz) rtrometer or a Varian Mezvuzy-300 (’H: 
300 MHz; ’ C: 75.5 M8z 12 121 MHz) spectrometer 

/= H 5N 
HAl a 

a 

at ambient temperature. ’H-NMR spectra were refer-
enced internally using the residual protons in the 
deuterated solvent (CDCI3: .5 7.27; CD300: ö 5.84) 
and are reported relative to MaSi (o 0.00). ’3C-NMR 
spectra were referenced internally to the solvent reso-
nance (CDC13: 5 77.0; O),00: ö 49.1) and are reported 
relative to Me4SI (5 0.0). ’9F-NMLR spectra were 
referenced externally, to CFCI3. 3’P-NMR spectra were 
referenced externally to 8320, All chemical shifts are 
quoted in  (ppm) and coupling constants, J. are given 
in Hertz (Hz). Mass spectra were determined by Dr 
Boshoff of the mass spectrometry unit at the Cape 
Technikon. In all uses the isotopic distribution pattern 
was checked against the theoretical distribution. Cyclic 
voltammetry (CV) was carried out on a BAS-10013 
electrochemical analyser in a one.compartment-three-
electrode system, comprising Ag/Ag (0.01 M) as the 
reference electrode, platinum wire as the auxiliary 
electrode and a platinum disc as the working electrode. 
The supporting electrolyte was a solution of 0.1 M 
tetrabutylammoniwn perch lorate in anhydrous MeCN. 
The potentials E were recorded without IR compensa-
tion. All potentials reported are relative to the half wave 
potential (E,,) of the ferrocene/ferrocenlum 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 through the solution for 5 mm 
prior to the CV run. The platinum disc electrode was 
polished after very run. Conductivity measurements 
were performed on a Metrohm 660 conductonieter in 
1.0mM nitrobenzene solutions at 20°C. Two strains of 
P. fakipanan were used in this study, a chloroquine-
sensitive strain, DIG, and a obloroquine-resistant strain, 
Ki. The P. fakiparwn strains were cultured using a 
modified version of the Trager and Jensen method [12]. 
Parasite viability was assessed using the lactate dehy-
drogenase assay 113]. 

2.2. I7eparasWn of (Au(L)(PPh9JNO, complexes 

IN 
(14j 

jI 

AX) 

rs 1. Ligsuds for on! compinatian (thTomquint (Th frrroquS 
(l), N47-ch!oroqoinolin-4-yI)-N’-12-(N",N".tncdiylan,Jno. 

(3) 3nyI.14247. 
aloro-qtheuin-4-y13.mtho}.ezhyI]-l.j24r.N".dimdhylan*zo. 
mcthylp-fezroccny!methyHmta) (4). 

Complex S. Chloroquine (1) (62 mg, 0.19 mmol) and 
triphenylphosphinegold(l) nitrate (100 mg. 0.19 mmol) 
were dissolved in CH2C2 (5 cm3). tight was;  excluded 
and the mixture was allowed to stir for 3 I, at 25 'C The 
reaction vessel was cooled to �78 t and 90% of the 
solvent was removed in vacuo. The mixture was allowed 
to warm to r.t. and Et?) (I cm3) was added resulting in 
a slurry which was cooled to �4°C and allowed to 
stand for I b. The mixture was than filtered, and the 
solid washed with Et20 before drying the solid in vacua 
to yield a cream crystalline product (134 mg, 820A); mp.: 
89-90 °Q Found: C, 51.72; H, 5.01; N. 6.50. Cale. for 
(C34H48N5AuCIPIJTJO4: C, 51.47; H, 4.80; N, 6.67°10 t 
(300 MHZ CDCI,) 8.44(18, d, 3J, i9, ArCyIi), 8.33 
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3.3. Biological tnrb,g would be expected on the basis of the in vitro 
testing. 

The data for the in vitro antimalarial activity of the 
new, derivatives is presented in Table 1. Data for the 
ligands 1-4 and the previously prepared complex 13 an: 
included for comparison purposes. The following trends 
are consistent with literature reports: 

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

it) The ferroccnyl ligands 2-4 are more eftctive 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 efficacious 
than the gold or rhodium complexes of chloroquine, 
particularly against the resistant stains of the 
pant 

H) The most active of the three types of coordination 
complexes studied are those of the type 
[Au(C,F5)(L)]. However, the gold moiety Is in 
most cases superfluous when coordinated to the 
ferrocenyl ligands. In the case of the triphenylpho-
sphine salts 7 and 8, the prence of the gold moiety 

-b4s a detrimental effect on the antiplasmodial 
activity of the I rrocenyl ligand. 

iii) 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 (41 reported higher activity 
in So against P. berg/tel for the Rh complexes than 

TWO I 
In to entiplssmodiaJ actMty otmttsI complex 

3.4. Cyclic roltanunet,y 

The introduction of a ferrocene moiety into chlor-
oquine may enhance the transport of a 4-aminoquino-
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. 
(4))115]. 

F& +O2=Et +02; 

Fe+ HO, =Ft+ OH- + OH’ (4) 

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

3.5. Cyclic voltwnmeny 

Compounds 2 and 4 both show a fully reversible 
Sox event whilst the behaviour of 3 is, at best quasi-
reversible, as it exhibits a greater reversibility with 
increasing sn rate (Table 2). The Em value of 7 is 
not quoted, because the £- E, value indicates that 
this compound does not exhibit a full reversible one 

Compowid Compomid umrthcr DID (CQ-ssidve) 

IC,, (ltg mr) IC (nM) 

RI (CQ-rni,Iant) 

IC,o (ug mr I) IC,, (uM) 

IH,PO4 1 11.83 2W 181.76 SfliS 
2 2 7.05 Wjk 2.15 

. 4* 
3 3 538 11.30 5.98 1236 
4 4 10119 1654 9.48 1534 
[Au(IXPPb,)INO,5 11.14 21.09 51.76 6133 
LAu(2XPfl,)1NO3 6 1Q02 1030 5.42 5.68 
[Au3XPflI,)JNO, 7 33.19 33.27 33.81 33.89 
FAu(4XPPh,)]NO, S 32.14 30.32 32.96 31.09 
(Au(C.F,XI)j 9 12.36 18.01 41.78 61.09 
[Au(CF.X2)J 10 8.05 10.05 3.16 3.96 
(AigC403)) 11 11.53 13.70 1233 14.65 
IAUtCJj01 12 22.75 23.36 12.59 1232 
(Rb(CO(CODXJfl *3 12.16 21.50 46.03 8131 
IRthCIXCODX2)I 14 10.57 15.80 7.05 10.55 
IRhtCIXCODX3)1 15 145.33 43132 59739 
[Rh(CIXCODX4)] 16 47.32 56.10 40.27 47.10 
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Patente de lnvenciónEl Patente do Modelo deUtilidad C 
Via Nacional C 

I,. 
Via PCT (fase nacional) Cap.I [fl Cap. II [J 
No. SoliciLud Intemacional PCTIFR2006I000842 
Fecha de PresentaclOn Intemaclonal 18!Abril/2006 

Como Como resultado del Examen do Fondo roalizado, con fundamento an el AxtIculo 45 
de Is DecisIon 486 de Is ComiskSn de Is Comunidad Andina, so comunica: 

1. Documentcs atudlados 

DescripciOn: Folios 16 a 25 como se radicO iniclairnente. 

Prioridad: 

- 2. AnilIsIs do Is Prioddad 

Folios 26 a 27 como se radioS inicialmerite 

0503931 20 de Abril de 2005. 

Se acepta Ia reMndicacion do Prioridad poque: 
Eats solicitud fue presentada dentm del tzo establecido (Art. 9 D 486). 
V su contenido tØcnico corresponde con el de Is priouldad reMndicada. 

3. ObJeto do Is Inv.nclon 

Titulo de Is soilcltud: AsociaclOn entre la ferroquina y Un derivado de artemisinina 
Para all tratarniento del paludismcf 

El problems planteado an eats solicitud as Ia necesidad do suministrar asociaciones 
Utiles pam tratar o prevenir el paludismo 

Para resolver este problems tŁcnlco Is solicitud an estudlo proporciona una 
asociaciOn quo coinprende como princlpios activos to ferroquina y Un deilvado do 
artemisinina, as[ como las composiclones fannaceuticas Para Is administraclon oral, 
rectal o inyectable y un kit quo consta de fewoquins y arternisina an compartimentos 
distintos, pam suministrarse on forma secuenclal. 
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La reivindicaci6n I consiste an una asociación qua comprende como principias 
activos la ferroquina, an forma de base libre, de sal, do hidrato 0 do solvato y Un 
derivado do la artemisinina 

Comparadon do las caractorfss tØcnis esenciales, con las del estado de la TOcnl: 
Cnactor(stfcas osendales 1)1 02 

Asociactôn do pitos aivos AzociadOn do CIOq ISIS No reallza 
n AftomthftIS asodaclo nez 

On prindplo adivo es forroqulna, en forma do base ftro, do sal, do No roporta rroqt4aa Repoan 
Mdratoodesolva!o acthdS do 

foiroqubm pm 
Uar 01 
Oaftuasm 

Nnpb aIvo ez dojti’ado do to ailornisinlia Reports adMdad do No roperta 
Memisffiba pam trular ci flmshn,m 
pahidismo  

No todas las caracteristicas tØcnicas esenciales de Ia asodacion de la reMndicaciOn 
I hablan sido divulgadas previamente an el documento Dl el awl do a conocer una 
asoclaciOn de principios activos (Pag 1, panafo 5), an donde so use el principlo 
activo artemisinina (Pag2 Linea 14). Do manera quo el uso del principlo activo 
ferroquina no habla sido descrito at docurnento Dl. 

No todas las caracteristicas tOcnlcas esenciales de la asodacion do la reMndicación 
I hablan sido divulgadas previarnente an el documento 02 al cual do a conocer la 
estructura do Ia ferroquina ( pag 148 columna uno) denominada compuesto 2, 
tambiØn divulge qua ci compuesto 2 tlene una major actividad do acuerdo al valor 
1050 presentado (pag 150, table 1) obtenlendose major eficada con respecto a Ia 
cioroquina ( Peg 151, columna 2, pârrafo 2 do la conclusion) Do manera quo a[ la 
asociaciOn do principios activos, y al uso del piincipio aetNa artemisinina no habla 
sido descrito all docurnento D2 

La relvindicacion 8 consiste an una compcsiciOn farmaceutica qua cornprende una 
dosis terapØuticarnente eflcaz do ferroquina, an forma do base libre, do sal, de 
hidrato o de solvato y un derivado do Ia artemisinina, asi corno al menos Un 
exciplente farmacØuticamente aceptabie 

Comparaclon de las caracterfsVs tØculcas esenclales, con las del estado de la TOcnica: 
camotermcas osondal8s Dl 02 

ComposiclØn thmacOuliw No repmta Coincsd6n No ropoita 
farmaceulica Comp6n 

famlackka 

On pnnco cdfVo Cs fenwulna. en bmw do base ibm. de sal. do No ’eiozb la fcrroquhm Reporta acMdad 
hldrato 0 do solvwo defesroqISiapwa 

bawelpalud1=0 
PrhSo atvo Cs dodvado do Ia wtenifrdna Reports adividad do No rupoila 

Aiton,sinUia pam batarel 
paluWsmo  

a,Iomlslrdna 

On oxdplento famiacOtdksu.cnto aceptablo No rapoita ec,lerdts No reporta 

No todas las caracteristicas tØcnicas esenciales de la asoclacion de la reMndlcaclOn 
8 hablan sido divulgadas prevtamente an ci documento Dl el wal do a conocer all 
uso del principlo activo artemisinina (Pag2 Linea 14). Do manera qua la composlclOn 
farmacØutica, ci uso del principlo activo ferroquina ye! uso do excipientes no hablan 
sido descrito el documento Dl 
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El objeto de la presents Solicitud so relaciona con la Claslflcaclon Intemaclonal do 
Patentee (CIP): A 6 K 31/357 

4. Exc.pclon a la Patentabflldad (Art 20 0486 literal (d) 

El objeto de las reivindicaciones 4-7 noes patentable de acuerdo con el Art cltado 
por tratarse de un mOtodo de tratainiento. 

5. Do Ia Solicitud do Patents 

ReMndlcaclones (Art 300486, Ad 22 PCT) 

La reMndicaciOn 1 no as concise cuando declara fermquina an fonna do: "nJo 
"hldmto"o "SQlvato". Al realizer Is lectum del capftulo reivindicatodo, se encuentra 
quo las frases resultan imprecisas, dodo quo no especifican con exactitud elQos) 
compuesto(s) a los cuales so refiere con dichos tenninos so suglere aclarar cuÆles 
son las sales o hidratos o solvatos. 

Se requiem of Solicitante hater las aclaraciones necesarlas. 

6. Detennlnaclón del Estado do Is TØcnlca 

El Estado do Ia TØcnica so determinó con base an Is  

Fecha do Rresentación do Is Soilcitud do Prioridad: 20 do AbdI do 2005 

y so encontraron los siguientes documentos quo anticipan S objeto do esta solicitud 

Item Dcc wuento Titulo Focha do PUbIICSCI6W 
Dl W02005023304 AntImalarlan composition and 5/MarzoI2005 

process thereof  
02 Margaret AL. Synthesis and antimalarial activity 301 Julio 2003 

In vitro of new heterobimetallic 
complexes: Rh and Au detivatives 

of chloroquine and a series of 
fencceny64-amino-7-

_____  dtoqst  

El documento Dl divulge una asoclacion de artemisinina y quinolina 0th an S 
tratamlento o prevenciOn del paludismo (Peg I Ibiea 5-11), divulge qua Is 
artemisinina tiene Un efecto mM rÆpido debldo a qua Ia quinolona ocaslona 
resistencia contra P falciparum. (Rag 2 Lines 14). 

El documento 02 divulge Is estructura de Ia ferroqulna (peg 145 columna uno) 
denominada compuesto 2, tambiØn divulge quo el compuesto 2 tiene una major 
actividad de acuerdo al valor 1050 presentado (pag 150, table 1) obtenlendose 
major eficacia con respecto a Ia cloroquina (Peg 151, columns 2, parrafo 2 do Ia 
conclusion) 

S. Anâlisls do PatentablHdad (Art 14 D486) 

Novodad (Art 16 0486) 
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No todas ]as caracterisficas tØcnicas esenclales de Ia asaciaclOn de Ia reivindicaciOn 
8 hablan sido divulgadas previamente an at documento 02 at cual do a conocer at 
uso del principio activo ferroquina be manera quo Ia compositiOn farmacØutica, el 
uso del principio activo artemisinina ye! uso do excipientes no hablan sido descrito el 
documento DI. par to quo se considers novedosa. 

Nivel Inventivo (ArtlO 0486) 

El documento Dl, considerado el ostado do Ia tecnlca mØs cercano a Ia lnvenclón 
definida en Is reMndicaciOn 1, divulge una asociaclOn do artemisinina y quinolina 0tH 
an el tratamiento 0 preventiOn del paludismo (Peg I linea 5-I1), divulge qua los 
compuestos derivados de artemisinina actUan mas rØpidamente an el tratamlento do 
Ia malaria severa,i ncluyendo infecciones par P falciparurn ocaslonadas par !a 
resistencia de Ia cloroqulna (considerado un compuesto qulnolinico) (Pa92 Linea 
14). 

La diferencia entre Is Invencion, definida an Ia reMndlcaciOn I � y Ia asociaciOn do 
principios activos do Dl consiste en quo Ia asoclaciOn contiene ferroquina. 

No existe evidencia Monica qua demuestre un efecto Inesperada derivado do la 
diferencia do Ia inclusiOn do Ia ferroquina cuando so asocia con Is artemisinina, Los 
datos presentados an at capitulo descriptivo, no permiten ver un efecto sorprendente. 

Par lo tanto, el Problems TŁcnico Objetivo quo pretende resolver esta invenciOn so 
puedo formular cOmo modthcar Is asociaciOn conocida an Dl pars obtener 
asociaciones alternatives con actividad pars at tratamiento del paludismo. 

Sin embargo, at actividad de ferroquina (Considerada como una qulnolona), ya 
esta divulgada on S documento D2 quo so !Dflere a Ia ferroquina (pig. 145 
colurnna uno) denominada compuesto 2, quo tiene una major actividad do 
acuerdo al valor !C50 prosentado (pag 150, table 1) obtenlØndoso major eficacia 
con respecto ala cloroquina ( PÆg. 151, columns 2, pÆrrafo 2 do Is conclusion). 

Tenlendo an cuenta quo an el documento Dl divulge una asociaciOn do artemisinina 
y activos del grupo de quinolina (que incluye como principio activo Ia cloroquina,) üti! 

� an at tratamiento o prevenciOn del paludismo (Peg I linea 5-I1) y quo at documerito 
D2 ensefla qua to ferroquina (quo as una quinolina) fiene una major actividad de 
acuerdo at valor 1050 presentado ( peg 150, table 1) con respecto ala cloroquina 
(PÆg. 151, columna 2, pØnafo 2 de Ia conclusion). Es obvia Ia asoclaciOn entre 
Artemisinina y ferroquina, tenlendo an cuenta qua se encuentra documentado ( 02) 
qua este ultimo principio activo ( Ferroquina) tienen major actMdad pars tratar at 
paludismo quo Is cloroqulna, par Ic quo Ia asoclaclOn queda sugerida. 

De manors qua at Estado do Ia TØcnica suglere at Experto an Ia Mateila Ia forma an 
quo so resuelve at problema an esta relvindlcaciOn. Par 10 cual so considera obvia. 

La reivindicación I cumple al requlsito do novedad (Art. 16), 
V no cumple con el requlsito do nivel inventivo (Art 18). 
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En cumplimlento del articulo 45 do la DecIsion 486 do Is ComIslOn dole COrnunidad 
Andina, so Is indles que debe dat respuesta dentro del termino desesenta (60) dlas 
conlados a part do Is techa do nolificeofOn de Is preset oomniwcft. En caso 
do no dar respuOsta al presante requSidento, 0 Si a pesar do La resPuesta 
subslstleran toe impedimentos peru Ia condosion, se dØnegara ia patente. 

Nothiquese el presente oficlo conforme ab dlspuesto en S numoM 5.2, literal e), del 
capitulo quinto del tftuto primero dole Circular Onlcallo:10-de2001. 

JosE LUIS SALAZAR LOPEZ 
Director do Nuevas-Creackwios (C) 

El anterior requetimiet tue notffioado pot fijaclOn en lists, do fecha 
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