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WO 2009/ 115666 1 PCT/ FR2009/ 000129 COVBI NATI ON OF A
Bl S- THI AZOLI UM SALT OR A PRECURSOR THEREOF AND
ARTEM SI NN OR A DERI VATI VE THERECF FOR TREATI NG ACUTE

present invention,relates to a no ‘%
@l nat [ %@6 of antimalari al ac1t ive 5 ingredien 'gFR2009!000129

namel y a bisthiazoliumsalt or a precursor thereof and
CGONMBINASTIIGNNOEr A BISFTHIAZOLHIMt DAL B EIR AaRREAURS®E EHEREOF AND

MBAGN OR A ?ERWVE'%F@B‘P?W PREAYNS BCUTE MALARIA

conbi nat1 on, use i n the treatnment and/or preventron .
of malaria. Malaria is one of the primary infectious

CaUSQ’ﬁeoﬁregéHtt mivehtionl Felhtee okl Ho@mct:omﬁm.ehl af aﬁtfrﬁahﬁaf active
lion jndividual s, anong

TR GPEoaBhDSKFERAR. SahDg & PORHEE Al PR SriaPRipgsini o
deﬂhﬂﬁeﬂ&haﬁoﬁf and alscs vl &1 - grashad@itidalanempaditioh comprising such a

AR P4 B B b e Mo S o
oval Malariar enepoof dik Ipyimano riiedtess maaaneﬂ bbesrtabtyoipatyat world and
laﬂ?'a?fects %é}ér{ﬁéjd 568 Fnﬁl'acﬁ‘n' aﬂ (nﬂpbls *El OIW' 1d§§c95 ?r@ﬂon die each
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rirca nost and
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Adiesigase. The strong upsurge in the disease observed

O ke b Sl 8 ok 5k 2 GRS .
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respensiele fermest oA e Isthllaffadn&pﬁ@e dZé@aMny i ndi vi dual s

SUI L‘Fﬁé REohd AL rﬁﬁle%' Fé fob8EvaS WEr {HAf Bt 1*::==S?W}fezalr?1 is due to

with few revea ysi ca gns apart froma s
seneElifactansdamAng Welcgd% tie; fﬁslﬁ@m%@f 6‘@“1’ hsaing pf @@W”Od’”m falciparum
td el meakEBGahts) curFErﬂlﬁy wa@tm ﬁ?l@ﬁlﬁﬂbq@fhet Ref¥aiihe! ¥m8diaquine or
ofBF At R RS B eGP ETCS: suf o PNTR A AR Suliesoing.

(fever), headaches, 25 digestive problens such as

"oy S0 ARGS ADEPLATE S A $444 Fapien, v o
revaalingi plysicahsigas @peu|feam aT$ight meemizeand s ig@easeain yolume of the

s;ﬂé’ér{ s%ﬂen%H‘FEQQ%) aﬂ.? %}}nﬂ:}t()ﬁ\g (?%Beﬁé ﬁ%@ "vQﬁéﬂ/ '?)f midMriz® Nevertheless,

basi ¢ ul nrn ori In the event
hﬁe%qn@faéﬁ&r@cal&héfﬁcéﬁr@u@ﬁ ae) fepling lunwalli WpeBOeIin (feygrdy headaches,

digeSRBARSHISNSE %uéﬁ ab hﬁusﬂﬁ @ﬁn‘nﬁiﬂé dnB/dr@Bd@rlnﬁ’@ijélﬁ edlarrhea asthenia,
obtI i ned 'ﬁ'g ' &fé / % '%Ui?é

MESEe eAln. AR 'Paﬂal' I@ég‘ é?esi”rﬂﬁ di carrent
consThd wéatcheof is hebegtlaoariod outiy éc&ﬂmstrﬂﬁoratﬁfd:hﬁﬁoqmne)(or of basic

qtﬂ?ﬂhé ﬂﬁé%ﬁ%ﬁoﬁ |In%1%§\rfelﬁ: ?gqqnz?r‘r%]c%tt?\?ﬁﬁngoagxggez r?n |mprovement and
dimn&ﬁma ohthe rdrasiteadrethe Boackcare qm"aed @soallydetivéen 3 and 5 days).

TS JATRAL WY IR W 2 S50 SR R s o
Stéfﬁa%n%mﬁﬁ\mg&f P ERethapis.

Other treatments based on antifolics and on antifolinics, or alternatively based on
malarone, are also used.

Severe malaria caused by Plasmodium falciparum is a cerebral malaria which
combines a substantially elevated temperature (40°C) and a coma which has a poor
prognosis despite the treatment and for which mortality sometimes rises to 20% in adults
and 15% in children. The appearance of severe malaria is either gradual or abrupt. It
begins after instantanecus and transient convulsions of one or more muscles, followed
by decontractions. They are localized or generalized throughout the body. This variety of
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prognosi s despite the treatnent and for which
nortality sonetines rises to 20%in adults and 15%in
chil dren. The appearance of severe nalaria is either

brupt. It begins.after instantan -
vtgpgzrrb??en?éc%nvul sions of one 02? nor e nuscl es, eﬂ%f’F%%@ﬁg""’mg
by decontractions. They are |ocalized or generalized
mmalmrgramtmbamedb odyystaings Yincessayt jompWd ot GRS 666 sRie to side),

ggi Qtﬂpﬂgc?( a%féh%tdrﬁa&%%@@%&@%@%é@%ﬁ% RAAAHS can also

EI ncessa % eyes rom si
orP@PPWﬁ%”'W ay stq ingl n@@@@"&hd hpoalyasna.urvdneransf egera,  kidney

ifvefVefReRs - an@ﬁﬂ@hﬁd!ﬁﬁh@rﬁb@n@& @R of %o@lc&%mﬂb #SrPe damaged

. retinal bl eeding, em a, pul nonary
RgaITeFNd WU J rrvisd X‘B%Cg@yﬁﬁatrﬁﬁdf%Ppﬁ%fﬁaPeFP@sf%' M P& heghorhaging

aotorhpargthgorongliimpt i ng from t he damaged 5 organs and

V\/nIChISSWaHIQE@ a ?‘JlagcreapearsinI A I bral
hemo!'F HEGFRY CaE@STRLHT FEFRAHT: $3H59 FHMRIE eSa’E%aB"r’ or cerebra
nidllarenal also trel otherasayeremasifextativospt iscatnedicatedraeiganoyr when 1% of
tr‘FteeFe%bn{o?éusclgl ?Jo' Iﬁ?&ﬁ]gelg o gfo'P@P%t Eﬁ'gsrﬁfe\ﬁeﬁ%{q mdrTSyJaI who has not

mani f est at | on ener gency
yewéeerne@nwrzea@v@aegt thisctisagiseod cells) or nore are

par as iHeZ%e' & Vet fHavdrdUde )ﬁh&;t@n%t? tﬁlé’irggtir%ny & tobﬁ'%gswely and

rrrru e. agai nst. this di sease
3Rl r%r #8 I i98haus dellawing (qoaupensaent of trﬁ%rgent)er%ﬂuce the
pamérterhapindbrwe( }Mr tride nowd 4hé Oetﬁraldbmghﬁsré Obhea!\lltlﬁ@tparasrtemra is under
of treat.nent uce the rasitena i
GRTTENGTT Ui ot oB el FatHae S Soprb Pe TR qriabral reament
spely aschieneneing or basie quininerhydmichlaride, tforeexanpid, cpn bgrdgiigstered.
i's cepf 'trregﬁﬁent"’Forn%\)%ré:Hﬁ?égerré ‘Eiffﬁéultatetdbdﬁ%r@trer% ally or rectally, since '

tr eat nent roqui ne or basic
theyratigbisiase pHen SrfiﬂrmsifamrqmItlwﬁcwmrﬁdrhymrsearablewrerrhea
treat ment for severe mal aria is diffi cult to

of t eAETIINT G S ST o d BCArpERT e plant Aferista annua
(gigreiode); amldehai; aéesrh e8ed Aot esatslied M cmras: Ihawes powelfalt &ttimalarial

a2l I BnBRled SrBRh R Aod Bl WRrndiles, pychog natemether,
aftesther greleetesunateare midoaronaherciatly awailale. Der i vati ves

Wi t hAHQrHTsﬂrYr?Qn@EQﬁJ%GQé fak a’lri{’ aﬂf&ﬁ[a'i' sy lt%%r@?oday part of the

art enet art eet her an_ suna are
aglygringredianisythalvere| rapst effegivecadainshVasamdiume falviparire siowever, it is

d'ffh;ﬁft §6f thesB MigouRdd & pAddues Wadidfete @é@o\le%ﬂaéhdpﬁ‘rbhy Qpsurges are
active_ i %_Pedl enqgjs that are npst effective
"%531 Flag usg aéﬁa it praferivatiyasntheraghiy epenotherapy coze therefore be a

caliskf factek in the selebigeofeesiansitaditc straptlice conpl ete
The ,use .of

o 1 o et B o TRl e wb e Gy atiops of acte

ingtesiiestsrandoin particdas af cémbinatiorisnoft beersisineot derivadives thereof with
oth88 hitirAdlbridl %rgﬁ\ﬁal f[lrg %ﬁﬁ?'ﬁsg&gﬁtr%?%ﬁgg, ! I{nb&vn %%Wé {aftemisinin-
I'nations o

now reconmne use of co ; acti
basegrembination therapies), bave basnl rgeoromendetbsines Q@Q%bsoﬁwe World Health

ORJdnatisn '(V\I‘P{O)d?héﬁv’ aby ﬁr%lt:bféeédi%ﬁtageg hlmp?‘&e‘at tﬁ@r“a eutic efficacy on
antinmalarial ‘active ingredients. These pl es,

regisEnG si@ingcputugbprotastion Af thepweaastive insr qt@ Izqrgarnst the appearance
oftrbamanc@sédudﬂawm NeSRetRAOMTERIRAMISH ARt R Dripadahen.

ver | geveraﬂ comblnatrons of this type are known.

The combination between artemether and lumefantrine, sold under the name
Coartem®, has, for example, been proposed, as has the combination of artesunate and
amodiaquine (Arsucam®).

The combination of ferroquine with an artemisinin derivative is described in
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Organi zation (WHO . They offer multiple advantages:
i nproved therapeutic efficacy on resistant strains,
mut ual protection of the two active ingredients

i appearance of resjstance, reducti
‘@?’2@?@1§E§%sm ssion and in résistance pr opaga’?&gﬁ.ﬁzgggmong
Several conbinations of this type are known. The
deomoentiVCDR00S:t vi8dR. ar t enet her and | unmefantri ne, sold

undetydiSel AR pERdcls Hrleh: dazer! OlviBEARRLES RERR: obvious nor

propose € conbrnati
farmw%| Fmvé emmsl@cta‘ne(numlcativh @ycﬁ‘o Anyderétah, Bxperimental Parasitology,

181 P h t i

{ e Do 0o LB T rBF B R oo
%?6 8/ ARRUY to ks\BipEe PreTRisingetian ibe sgoreyination @ff piperpquine with an
Aehidifa damAve sGchgd hﬂ&hetﬂbh’l ous nor foreseeable. For

exa ubl i cat j on der et al
e perlaTba BaringioBggT chBiea oGy - argingiso does not achieve
sdtlsa‘ed:toa/ea‘flttdmtle\teme(mmbrrﬂqi Mzl Blg.p2PES, ) NES-B6 bR Thgnsactions

BRI So5854 MADER, PRy o BP0 nd con

refitiin e sadection bf esistant eivaintien padicuiat eesisignt tdhehloroquine.
combiThal | R8n houghltRs R s@r%té%@qs evgﬁﬁ’éﬁ?ikmbgﬁl?esw the search for

achi eve satisfactory
nﬁwocomwtion%ebéntmajerﬁl acti\@ lzgreawatsnﬁaaigtaetsam@snomasw@d should

bRayatingeaci ety of Tropi cal Medicine and Hygi ene, 2003,

97, 429-433) and can 10 result in the selection of

resistant strains, in particular resistant to

chl oTboguwresnt Hvastoneretated fooa gbmbinatidkCaT s bistii@myiumssalt, which is a

cBﬁlﬁgl napfjqumﬁ% (\Q)ﬁ?%r%ﬂ?%rstﬁéfespaé %ﬂné?:el\.ﬂ\élowsand artemisin or a

I ons ral” ‘actrve ingred
darivative dhereat Ameng éhes grtemisinish dativatives of aise iin tbel pragent invention,

EnGomr t fhM Ve nel a t Qsa ti
mbl s?hl z'iéglnl um sal t Fﬂ)@Wh lﬁ:'lh f\'@ﬁg %éoﬁag%unc??%f éﬂbr tPé‘ arteether,

h(q}’P?rt%’F‘sﬁ"fb?re@WdéQﬁ”et"H@P'éof as defined below, and
art esuern A esmiBinatiter sty ¥e ddbgmta@éousAmgntoP@eeable synergy and,

irsaenisns ohit 15 11 B5enia Bl irasirsat s deatea, in particuar o
sa\raremaimiae artenether, arteether, hydroartem sinin

or di hydroartem sinin. 20 Such a corrbi nati on shows an

advant ageous and unf or eseeabl e synergy and,

cons &b eampgundssofoformgie (V. ahe afsoeweeursans therépbfor the purpose of

:_HE?; ig%ﬁ "Hv%ﬁ!‘éorfg%h%g%s%ngéé‘o Hﬁé &:hfeHi aqzt{/@ ed Eﬁdﬁ n?mber EP 1196 371.

ERFUERONS OF Higr Risifiagoljum Faltspol forauadVl) fostherpurpesesefithe present
mwemmtdoﬁesp@fdetodmaéo@ﬂ (u)n(m)h gvpaﬁ@ ) dPEP { $88287 UK patent in

o) RiRFR5% PIasecR Pbanyes PoiAN o PR SffectnEhasaripueed githat they
alteherqduetsenapablm\,cﬂngemali}@r ibisgpatechary dramonibme séitg .and that they

cérés}:P ld%&neréi'f%ﬁnsu?é; ):(V) of EP 1 196 371. This patent

escri ecursors of drugs with an
antimal arial effect, characterized in that they

A A
~ e .
N——(a) 2 —(a)—N 0
B/ \B'

in which
- A and A' are identical to or different from one another and represent:
. either, respectively, a group A; and A’y of formula: .
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are products capabl e of generating bisquatemary

ammonium salts and that they 30 correspond to general
formula (1): AN(a)-Z-(a)-N (~) in which 35 - A and

y j ical to or differepnt from one anot
@gp%@eﬁt%%% ei t her, respectl‘CeI y, a group Al Fgf‘i’ﬁ%ﬁ’”ﬂ"m”
of formula: WD 2009/ 115666 4 PCT/ FR2009/ 000129

-(CH)n-C -R, W where T {85 htger from2 to 4;

R 1 represents a hydrogen atom w C, to C5 al kyl

radical, optionally substituted with an aryl radical
whete paist & integerargphehid 4r RYi reatesenta a thydhogary latorana C, to Cs alkyt

r@ﬁrk’:&xlb hbﬁhllghélfbgtlﬁj{% Wlthy+n a@q'r%@i'calcﬁﬂtﬁr{ﬁjlefrr%?rfengloradlcal) a

carb
fB(ﬁEPXW PEpR k@Rt “@lqlilaﬁh@g@hy a’ﬁ@lﬁalcm@nﬁ friogml ciel Dearken atoms, or

g,(p(qepé}{,cm@(cbﬁaﬁo nucl eof ugal group, such as
V‘fs B/ rﬁ %% CBH4 S3, the rre3|tyl radi cal
SPreSEHe loge 7igey £APsedr frpme ClepnecaMRMEIg3 or iodine, or a
nuebfael groap, suchrasupe Afsy‘/\fadﬁigl CHELIO%‘HC%BO?,OmeC}‘TgésI’WH rgdlcaIdCHs-Soa,
kC C adi cal - , - an
tgéaea?gbsdae% %F h%rkea%)ﬁ %ﬁ?#’%\:ﬁfgfﬁa 'from one anot her and
r epr eSeatgrouAs Wbich reprepents iavietngyl redicalgColipsr 8; aegtd radical -CO-
41, if Aand A represent, respectively, A 15 and
A”,, B, and B, representing a group R, which has the
same definition as R, above, but cannot be a

- IByshomene iMehfital to O différERDIRS bhelaﬁothteh@mgrregka&‘énﬁz and
B 2, if Aand A represent A2, B2 or B eing the

group R, as defined above, or a group of formula: 20
S-Ra. e}ﬂZarRaasbentmbfy,che-gRaJps@.rmt $f AanfR&: re(plres‘aﬁOfespectwely A,

%@9\ pB1 a7 {E?CIJLT e %Adﬁg@fp Fl% \Eryﬁh Eg%iﬂl:ac ea'ggﬁmtlon as IQ1 above,

bab?ﬂf@ptbea@y@r@bematom ed with one or nore 25 hydroxyl,
al koxy or aryI oxy groups or an am no group and/or a

- COCH or where Mis a C, to C3 alk
phenyP’ (5‘?5P§é'ﬁ"f?b{ ”PEHETO@BF Bziand\ihi. dfhA BRd A Frigsen }/éd'l Refr B'; being

thesgroag R, ap BEMd e, (ﬁ'léb@bb ot RAmWat h at | east one C,
to C5 al kyl or alkoxy rad|cal said radicals being

optionally substituted with an agg no group, or with a
ni trogenous or oxygenated \het 8ycle, a - COOH group
or a -COOM group; or a group -\CHz-heterocycle, in

whi ch R, R

in which -Ra represents an RS- or RCO- group, where R is a linear, branched or cyclic,
Ci to Cs, in particular C, to Cs, alkyl radical, as appropriate substituted with one or more
hydroxyl, alkoxy or aryloxy groups, or an amino group and/or a -COOH or COOM group,
where M is a C, to Cs alkyl; a phenyl or benzyl radical, in which the phenyl radical is, as
appropriate, substituted with at least one C, to Cs alkyl or alkoxy radical, said radicals
being optionally substituted with an amino group, or with a nitrogenous or oxygenated
heterocycle, a -COOH group or a -COOM group; or a group -CHz-heterocycle, in whieh
the heterocycle has 5 or 6 elements and is nitrogenous and/or oxygenated;

R. represents a hydrogen atom, a C, to Cs alkyl radical or a -CH,-COO(C; to Cslalkyl

group,

and R; represents a hydrogen atom; a C, to Cs alkyl or alkenyl radical, as appropriate
substituted with -OH, a phosphate group, an alkoxy radical, in which the alkyl radical is
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30 the heterocycle has 5 or 6 elenments and is
ni trogenous and/ or oxygenated; R2 represents a
hydrogen atom a C, to C5 alkyl radical or a

= - to C5)al kyl group; 35 and R3 repr

‘N@?@g&%&%m aC toC5 alk or al kenyl radﬁéimﬁgggmong

appropriate substituted with -OH, a phosphate group,

Gurto &¥:koxaryloayl ioc ah alkiyh(onaiytbarbbeylatykgrbug,adi cal is WO

2009/ 115666 5 PCT/ FR2009/000129 C, to C3, or aryl oxy;

or an alkyl (or aryl)carbonyl oxy group; or else R2 and

ReigedgeanttR; fagethes forima riog nonrtainingdd 6r ® carboo atdras R and R; may be
n f

KA a5 Rl B Rnd s e 0fhsearbt AURF s

a represents: either a single bond, when A and A

-l RIEAMs: Al and A' 1: or when A and A represent A2,

e S5 WA R eang £F o R0 2 SRISE rprsen

A2 earad CBIQ or -0 @idembuli, andaB,gmdul, @brdsentiul a:  (b) S-Ra
Ro(a) 15 or a group of fornmula: (b)S-Ra (a) R3 20 in
which (a) represents a bond towargds Z and (b) a bond
towards the nitrogen atom\-.Z represents a C6 to
C21, in particular Cl2 or o C21, al kyl radical,
as appropriate wiwth insertions3of one or nore nultiple
bonds, and/or one or nore heteroatons O and/or S, 25
and/ or one f _nore aro | cC_rings,

- Bhafradednd gaFEPgﬁss%%ﬁr@tﬁz@@a@ 1 @paﬁmh%e@ Fenmeifatsula:
Wi th the proviso that , does not represent Hor a C
or C2 al kyl radical, whem)n =83Rar 4, R represents a
C, to &4 alkyl radical and epresents a C6 to C10
alkyl radical. EP 1 196 &f1 aligo describes a subgroup
of precursor conpounds as descri bed above, 30
corresponding to general formula (Il1): HH R ~--

C- ( ChR) GrdipZofibrifgd?) -G R, WRI R W

in which (a} represents a bond towards Z and (b) a bond towards the nitrogen
atom,

- Zrepresents a Cq to Cy, in particular Cy; or Cq5 to Cy4, alkyl radical, as appropriate with
insertion of one or more multiple bonds, and/or ons or more hetercatoms O and/or S,
and/or one or more aromatic rings, and the pharmaceutically acceptable saits of these
compounds, with the proviso that R’y does not represent H or a C, or C; alkyl radical,
when n = 3 or 4, R, represents a C, to C, alkyl radical and Z represents a Cq to Cyo alky!
radical.

EP 1196 371 also describes a subgroup of precursor compounds as described above,
corresponding to general formula (|1):

H H
R Q= (CHm—N—z—N—(CHn—C—R,
W Rl R W
(in
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(1) WD 20091115666 6 PCT/ FR2009/000129 in which R1,
R 1, W n and Z are as defined above. EP 1 196 371
al so descri bes anot her subgroup of precursor

onstituted of the precursors as '
@@%@Hﬂﬁg?ﬁ% ch Z repr esents%a C13 to C21 al g@ﬁ#h‘%ﬁggloong
radical. 5 EP 1 196 371 al so descri bes a subgroup of
ipwbich iR oR'y CWp @nd dsare @s siefihed asbvef the precursors as
described in the previous subgroup, for which Z
represents a -(CH2)16- group. 10 EP 1 196 371
E(E’eédﬁﬁ 3é3 aldondesgribec anether subgraupeefiprecursorcemapauntls osanstituted of
the PecOisBRIADdesthibéa dbvve, for which Z Cas 10 Coy alkyl
ch'iNor opentyl) -1116 he;gdgégnlec rﬁfﬁgegﬁsﬁyd?o%hﬁoarly (edical.
or N,N -dinmethyl-N, N -(4-
Ephh amepent #d ﬂésdrﬁ:eb%%dsgﬁﬂﬁcbf%ﬂﬁscﬂ" &bfﬂ;ﬁdlﬁlthfthﬁuted of the

EP 1 di tion,
o[RS 7 e gL o H RS SEHBN for 1o FaprEserts @ -(Calw
gfdupl): O H " O Ra-S Nz-NS-Ra (IlIl) of to general
formula (1V): 20 RLN> SOSN HRa Ra H==0 (1V)

or to general formula (V): 0 0 ~NR1L RI\N~H Pa, S~ S\

ER R39%Ra71 desupibes))in partizoian/thd peE6rsprPCRisERIGODNOQImethy!-N,N'~(5-
chrerdg@hgg 1R hBé'adeEQned%?n aed ér@&:%c%n@@f' BEd RRPNMfFneth{-N,N*-(4-

é descri b artl cul ar , precursor
'efﬂesuwaé Brh %dﬁﬁ?r&@'amm@ flihygnoghloddey 5 as

descri bed above, chosen from _
EP 1196 371 describes, in addition, a group of precursors, corresponding to general
formula (i)

O

N
(i

of to general formula (IV):

(IV)

or to general formula (V):

R
N N~ "H
\ - /\
s~ s,
Ra' R, R; Ra

v)
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N, N -di fornmyl -N, N -di [ 1- net hyl - 2- S-t hi obenzoyl - 4- et ho
xybut - 1-enyl ]-1, 12-di am no- dodecane (TE4c), -

WbNoodi118669/! - N N -di [ | -met hyly 2-S- (p-di et hyl a5gAppBbHe/000129
yl phenyl car boxy) t hi o- 4-

met hoxybut - 1-enyl ] -1, 12- di am nododecane (TE4f), 10 -

N, N -di formyl -N, N -di [| - net hyl - 2- S- ( p- nor phol i nonet hyl

|rphrﬁi@:M|Réaqu3$2¥Rg Rk g-fe BB HBAYSH above,
but-1-enyl]-1, 12-di am nododecane (TE4g), -

N, N -di f or nyl -N N -di [l -methyl -2-S-thiobenzoyl - 4-net ho
ERybaoe 37 edgsddribds, I paitiamian phexiesor deepoendsTdi8drmutad\IIl), (1V) and (V)

gdegér[b% %8vé\lcﬂo%endfrwdro | , 3- oxat hi an- 4-yl i dene) et hyl
MN 1dlfocmﬂfhl Nbdl[‘&&eﬁwi}@{&mwb@ﬂiﬁsd-d roethetybet-1+eopi-1,12-diamino-
#ng I -N, N -di[I-nmethyl-2-tetrahydrofurfuryl nmet
c? AI 0- 4~ hy drox%/but l-enyl]- 1,12-di am nododecane
(\‘%/@ggfprmgd\l N'-di[1-methyl-2-S-(p- d|ethylammomethylphenylcarboxy)th|0-4-

ity Bitt PERYL1, M-Nanﬁhcﬂdo‘dﬁ&eiﬁ@/('TEa Propyl di t hi 0- 4- hydr ox

dod
Koo mef?uf*%?s%%gmé’ppg%%B%aésgmrmwk@@oymmwethoxy-
byibﬂbnﬂl]—engld]arﬂmdcﬂadébamm glodecane (TS3c), -

N Iﬁ d;]fg d‘ﬁ)g Nrgl tti H -#-S tﬁET%hX%Eé h%%ggéi ﬂg—ll)l gidﬁa%inohexa-

d@deEB)a
Nbﬁft (zhﬂjrfnglr N%/N d}tlgﬁ 8}?%—%5&{)@0@ eag%%gm%%? d?é“egetﬁylﬁe{fa?émmo-

laqang (¥ rryl -N, N -di [| -net hyl - 2- propyl di t hi oet henyl ] -
1, 12-di am nododecane (TS6b), 30 or else: -
2e117 éN N -di fornyl -N, N -di net hyl ) di am no- 3, 16- S-t hi o-
of Pﬁsfr r5'5(ybenzoyl 6, 13- di oxaoct adeca-2, 16-di ene (TE9),
- N ND-dif@rniyNNYN -l traethylk2-tétrahydrofurfuryimethyldithio-4-hydroxybut-1-enyl}-

' 3, 16- S-thi h b | -6, 13-
Yehippaadiansy’, 1o 5 Lo et oyt

I 0XaocC i ene (TE10),
- B NiglifpnykN, M dild rmegthyIng- Nopwnnimoﬂymmrcmybutm-enm?i $2-dieintibe-
-3 17- dienedioate (TE12), - ethyl
nyl - N, N - di benzyl ) di am no-4, 17-S-t hi ob
@NZSVP@Y&'B%'&*@.U 1Wethulr?eh%wl§*§hle-‘{ MR @ybutiDeppb /12458 aig0-
d&eegrﬁé )9/ 000129 or finally: -

éﬁ% giﬁgrﬂyf 5‘&@6&8 innqtbylg‘-gﬁlyd rexyR %B)Qilghllg-mhyd Eo%yt:alu?-ﬁényﬂl 10'P 2-
diaminododecane (TS3d),
- N,N'-diformyl-N,N'-di[1-methyl-2-propyidithio-4-methoxybut-1-enyl]-1,12-diamino-
dodecane (TS3d), and
- N,N'-diformyl-N,N'-di[1-methyl-2-propyidithioethenyl]-1,12-diaminododecane (TS6b),

or else:

- 2,17-(N,N'-diformyl-N,N'-dimethyl)diamino-3,16-S-thio-p-methoxybenzoyl-6, 13-
dioxaoctadeca-2,16-diene (TE9),

- 2,17-(N,N'-diformyl-N,N'-dibenzyl}diamino-3,16-S-thio-p-methoxybenzoyl-6,13-

dioxaoctadeca-2,16-diene (TE10),

- ethyl 3,18-(N,N'-diformyl-N,N'-dimethyldiamino-4,17-S-thiobenzoyleicosa-3,17-

dienedioate (TE12),

- ethyl 3,18-(N,N'-diformyl-N,N'-dibenzyl)diamino-4,17-S-thiobenzoyieicosa-3,17-
dienedioate (TE13),
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- 2,15-(N, N -difornyl-N,
N -di benzyl ) di am no- 1, 16- S-t hi obenzoyl hexadeca- 1, 15- di
ene 5 (TE16). EP 1 196 371 describes, furthernore,

' ivatives generateq from precursor
vtﬁﬁcﬂobéﬁﬁsé’&r % Sp@fiﬂ}zoosfoong

iazoliumsalts, having good antinmalarial acti
and corresponding to general formula (VI): 10 Su*N Rb
orfiRallyRc Rd (VI) in which Rb represents R or T, T '

- DERBL @SR ifongyitNa R iRE AU _thichefizodIhbx -1 R4.di
oA Sl Rlom R T 2% tistepopitoebelt 1 Figiene
(1'%3 al kyl radical, when Rc, Rd, R2 and R3 represent

- @, 15NV - difoadly | AN -diBEn YN RnRfo-# 1 8- RhictRA 24y x8A8c I RAY diene
( R2 and R3, on the other hand, together form
tic rings containing 6 carbon atons, . Rd

represents R2 or P, P representing the group of

" \ Z- 20 .. Re represents R3 or U U
£l TO8 871 seteed TRt Borss Syrh pRRh RN RS o Preginsors of
thiazoliwn salkg hawing Zobd iantimalaridefctivitydanalmwmesportdingetorggneral formula
(gpderstood that Ro = T, if Rc = R3 and Rd = R2; Rd =
P, if ReR =R3and Ro = R; and Re = U, if Ro = R and
Rd = R2. According to the present invention, the

conmpounds of fornmula (V) +_b|§tiin the formof 30 a
free base, of a salt, of hydrate or of a solvate. WD

20091115666 9 PCT/ FR2009/ 29 In particular, EP 1
196 371 nentions, anong R¢he celi g derivatives
. descri bed above, the derivatives chosen from -
INWHE jodecanet hyl enebi s[ 4- met hyl - 5- ( 2- hydr oxyet hyl )t hi
azol J RivtepdesdneRér T, TBlepresenting the grouzp of formula: _
1, 12- dodecanet hyl enebi s[ 4- net -5- (2- et hoxyet hyl ) t hi
azoliun diiodide (T4); —z=N °§%

R2 R3
with the proviso that Z does not represent a C; to C; alkyl radical, when Rc, Rd, R, and
Ra represent a methyl radical, or when Rc and Rd, on the one hand, and R, and Rs, on
the other hand, together form aromatic rings containing 6 carbon atoms,

- Rd represents R, or P, P representing the group of formula:
s SN-R1

R3 z—

. Rc represents R or U, U representing the group of formula:

5 NR1

—z R2

R1, Rz, Rzand Z being as defined above,
it being understood that Rb =T, if Rec = Ry and Rd = R,; Rd = P, if Rc = Ry and Rb = Ry;
and Re=U, if Rb = Ry and Rd = R..

According fo the present invention, the compounds of formula (V1) may be in the form of
a free base, of a salt, of a hydrate or of a solvate.
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5 - 1,12-dodecanet hyl enebi s(4-net hyl t hi azol i um
dii odide (T6); -
1, 16- hexadecanet hyl enebi s[ 4- met hyl - 5- (2- net hoxyet hyl )t

baidﬂ iEbegli | odi de (T8);
gi, oxadodecarret hyl enebi s 59 (1, 4-di net hyl )tﬁlcyzF 2009’000129

d dide (T
fg] @@?%;Egoﬂ&%%‘t meintiersh iag]@hg( the yplizpd -derigetiviey | deseriked above,
T10 -
tﬁ@%gvaﬂtrrlé?éhal‘dgﬁgg@%S ) th% - 4- et hoxycar bonyl et hyl )t
q;ﬁf\%myl engPig qu—s gdroxyethyl)thiazolium] dibromide (T3);
dlom%d@cmal hwkr@mbbstﬁmé&wmmﬁetm)@émwﬁ@ézl@m)ﬁha@daa@/h)zt)
i U
P RoEPe i S barefimd dicdite (6% di 1 odi de

(1T’uﬁ5mexadechrdetbalmﬂl§{HMbyléﬁ[ - @-rhéthbeystiyl)Hidkctiae) dilodide (T8);

4 bamde b Ll Bl bSOy ",
@1 %Q-ﬁlp@dﬂdeeﬁm@théleuetssiﬁﬂﬁenmlérreelthﬂ&tbraeollunﬂ dibromide (T10)
%ﬂéd;é}hlétﬁileﬁ §§mm&y: 2. é?rﬁo%&bsqyl@tﬂw}ﬁézoi@h fd%#%ﬂ &12);

%’ ASUCR 6, T8, "'T9 12 Tl
Reeeerpetny %”%5 {Eoiety’- 4tq%®xvg§fh9wé%th§ thypzofigm] gibromide (T13);

-dieaecfarfmdyl@rmbmﬂﬁ ﬂr%trq;ﬁ)trﬁé%oludap@oasz &gm larly, the

%ntl rml ebﬁi{]@\lég'}(%ﬁ %OEurglgﬂérOHE@% s descri bed

20 Thus,
the |nvent|on relates to a conbi nation conprising, as

F?r%ﬁ VEP Jn‘wf&fjﬂeﬁéﬁ%nb?ﬁ/ltl?é gﬁ'&egg G Hﬁaﬁ‘ﬁlg[ Ehemlbﬁ‘uk‘ézbﬁunfi‘ salts and

oun recur sor
&@y@qi'ﬁf@opra%ws ragiioned ahevs. rm paiicular thersynthesigef the compounds

of hemarf (vAteRadiTRIThE OT@ 1%e¢9nﬁ1c§q’qneﬂs ﬁﬁeanhﬁ"ﬂ%nh' pifticular, the
onbl nation of a 25 bisthiazoliums

I_‘at es t_& al't,

%ﬂs iof Foﬁﬁ?ﬁﬁ'ﬁ@dd?” PageniPacl E’P)1 6 1 pr%@ﬁ?r%rthe ‘antimalaria
at:ihﬂ!tye:@fhe Escomsamdiid desanbey i, Tabsl 13728 28al ¢his same document,
According to a third subject, the invention relates to

a conbination of a bisthiazoliumsalt, which is a

corrpb"t]um the irfventinr eel4ts8 Yq a cooderatibn compBsing, as active ingredients, a

b%t Lgi %@{gﬁ.&ﬁwﬂ ol éérhéom gylforﬁ'uﬁg (‘DMdéroéyﬁ’gE‘.lesc)nI mereof as

dsscﬂbe@ e\ea REY ﬁ?ﬁ@w of a dagvaliye tereaf- net hoxyet hyl ) t hi
azolium diiodide (T4); - 1, 1

2- dogecarret htyl enebi sé4 nmet hyl t hi azol i um) dii odi de
(T6) ccording to a second subject,” the invention relates to a combination of a

bibthidroten agtttc avrednyd @nedrmpduhdret ormuba (2 et & priseirbor Hereof, as
d%%c?ié&lé' gég %I | Ogl de T8) -
, 10- foxad a%é' w enebi s[5- (1, 4-di net hyl )thi azoliu

n diiodide (T9); 35 -

3, 10A%o?dc‘lﬁ§°f3e%aﬁﬁrﬁd_r%§}€8b'tﬁLSTn(/éntBﬂnFéfétes FELNY¥hbihfon of a

zoI|u

thipzetitre sal varebis g ®@nppupd ohfgrmaladyhostyasan renmy | et hyl ) t
hl1 %@bé%etﬂmﬁéﬂ: &rr{eTHﬁ-)a (2-hydroxyethﬂ)thlazonugg dibromﬁel(TS)

rret h | 'enebi, s oxycar )1
ﬂ?g ayim%[%»@egthyi-g)g methoxyethyl)thlazollum] iiodide (T4)
- uoz@@amﬂémi& mlﬁﬁﬁdtﬂyltﬁ%&buurﬂ)tdmael (T6) rﬂh di i |°d' de
- PRSP o EhebE DB oY TS e PN DRSGET G To)
.amal-dmtaé@imamethyMeblsw (ge:= ﬂlmemyﬂ)ﬂulaiztdiumpd,njoﬂﬁfe Tt-)he
-3 5‘?{ %aﬁ’éhoe:crﬁrh@ h?%\r}%?ls% m@‘l{%%zﬂ%{ h%&yﬂgmazopun?]tcr] (eran N (t1hy;
- dodegameiingienelis[oy( enashylst-ethaxtchstongle (e thisdoiimylatibgity (T12);
- dodecamethylenebis[5-(1-methyl-4-ethoxycarbonylethyl)thiazolium] dibromide (T13);
- dodecamethylenebis[4-(1-methyl)thiazolium) diiodide (T15);
- dodecamethylenebis[4-(1-benzyl)thiazolium] dibromide (T16)
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5 thiazoliumdi brom de (T3), and artesunate. In these
subj ects, each of the active ingredients is used at a
concentration that reflects their respective potency

Vyﬁeﬁdg}ﬂ%é?e infection. In e%h of the conbi @tﬁﬂ%ogmong

respecti ve anmounts of the conpounds depe
t hese active doses. 10 The
and Bpteslotide amet hyl enebi s[ 4- met hyl - 5- ( 2- hydr oxyet hyl ) t hi
azoliunml dibromde (T3) present in the conbinations
according to the invention has the structure which

Acspidisgdto adioyth suhiect, the fgveatanetatenspegrapingtion of & hiythiazolium
SEHI ef f@:l"rhﬁl%t{flﬁ)t WhiBk %Sﬁm—dbﬂbda%tr%ﬂ’éf@bw h@ﬂﬁn 91{2 ‘Pll;f@f'o%%éhyi -
has the formila:
ﬂﬂﬁz ["@iﬁ(qg? AHSTERRAR on i s aI so a
phar rraceutl cal conposition conprising, as active
onhi nat.i on of .a . bisthiazoli

1) B8 PUSRGR, bh MBS Dofeaidhicsdisa 3 B %a?%n?r@h?%&af reflects

thedy reapettive peteney inicaring thee idieciioratn eacht dféne odmbinations, the

e PR B PR sRRad 6 VG P Bocet®

phar maceuti cal conposition contains therapeutically
ef f eghé Ve, 1Q%ﬂéc&ﬁetﬁyl@heﬁﬁﬂh-ﬁ?&l’wwiﬁfm%@hFoxeu‘é‘lﬂ&l?thtak&lu?n dibromide

ound of fo Oor a precursor er eof
ghly =t S %n%'?ma@rcw&tngv&tnehw%fon bt the s6ugiure which
fdlleast one pharmaceutically acceptable excipient. Said
exci pients are chosen, according to the pharnmaceutica
formand the 5 nethgg of admi nistration desired, from

t he usual excipients fch are known to those skilled
in the art. The ranges proportions of each of the
conmpounds are defi ned

e

7
C.4HaoN,0,8,°28r S\Z:\ '

The artesunate present in the combinations according to the invention has the
formula:

A subject of the invention is aiso a pharmaceutical composition comprising, as
active ingredient, a combination of a bisthiazolium salt of formuta (VI) or a precursor
thereof, in particular T3, and artemisinin or a derivative thereof, in particular artesunate,
as defined above.
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according to the doses thereof which exert an
antimalarial activity in nonotherapy and reflect
their respective potency in curing the infection. 10

r ilate unit adm nistration fornms conpgj
%E’gﬁpg‘ﬂ%@é%uch as tablets, gi‘ft or hard gel ﬁb‘f‘ﬁRzoogfoong
capsul es, powders, granules and oral solutions or
sus péighanpharrsgblitical carhpoditicncadntains thesdpeatitedigt gffective doses of a
didthin2s idH" F A RLIRRPE: £ 0
I ShERSE S, Mniorls SRERPOUF Bt RURURP B p WrBBurs S hBReor, and of
ariegngoia aidl degvattvas dhrredls and miscahieasi|ane pirarmaceutically acceptable

dxBibleAY, EDNY exCRRINKS aRy cﬁé’éehy%h&f}bin?qm Rk SIHANEAUER" @Fm and the

rectal admnistratjon fornms, and 15 inpl'ants. For

"P%?B‘?‘f 8f agppIstalion Gesirethdrase A UsieR exeieisnts Which @re freown to those

skillge it itioe amayrrberamgteg of | froSdrBGHEs of @8 of A CBRPbSNERY are defined
ratl

lotions. Adminis on.routes _envi.saged are oral,

RPN 0,168 Harenirarea WRIET BT AR NIRRT L relpit Komionotherapy and
reflest thieirrespiestiveapaien®l in @odhg therisfeetionus r out e, and

especially via a drip. 20 For parenteral

adm ni stration, use is made of aqueous suspensions,

i sot dAP @PPEAIriakfe URbladmindsitation femmes coroprasdolah ferosadich as tablets,

s6fl &t ihaRs gehi ePs At BbNIASATPRAMLOThGablaY sohRBRALdOLSspensions,

di spers ng agents and/ or wetting agents, for _exarrPI e
SHPIBIGYAle R C@i'g%twaehealbmfﬁp@f@ Iylenasatanmisisypiansiogns, forms for
admjnisitation C_byltiahalatidrg _ mmgst ,S&éﬁsddea@rlﬁbli, ?%{ht?:ﬁfﬂn_e@@é,urﬁﬁhﬁjscular or
: a el edients.according to Lnventi.on
faubsCiEblEcor PRST SHFIAEo8 Bavs, rpAL oAV aUS forms, and
irgmla@a_sléordppimqpplid:ahioo; ilercotmpobedssadzsedingetat thy invention may be used
iPERAL el RhifbAtsR MitoRs, Wth parenteral

adm ni stration, ané In particular via a drip, the
pr ef BAMEUSIREPD yrouthss @gvisagesh die ofrat, heectaloard tparenteral routes, in

phrfigligeine MiusscObr,liMPar6 ABRANBRIrARNBGS RILEH, B3d e8pd d¥lly via a drip.
invention are as indicated above: 30 - bi S?hl azol 1 um

salt of formula (M), ~in particular T3: between 0.01
and Bomrpéaregteral- adrhinistration)i seOls Mader ofvaduasas t iepemdions, isotonic

g5 BF A S el 5ty e S Sparmacotcal
ceiopatibleadispensingabgents sndior v@Stidpsgerds, fito examptie papylene glycol or
f . ' t .00, ' e .
oL 1 ol nd 60l P RAALER iy s
of &nhej@ctvaringserients 1 arsoptingsite i the inentioui may the dfiged in appropriate
sdltioneds eh RYMdYsE of RGO & (e Ws8ilerd] %dgﬁ?ﬁgﬁa%a a drip.

of said patient. The conbination according t
invention is intended to be adm nistered for | to WO

2009With Sféntd2| BORistRAi0 ta{< e@mfi%am%ﬁaep@fﬁtur'{wQh@@a{@ferred daily
r aily.in e each of .the active .

idt3s B8 Sadl oI Syl Bk Rl BER s Stine R Bat b foroRin o the Sventon
are@stindigated abwletus(es) per day. This treatnent tine

prefer oLl S i I .

Bavant aaanaziit S ool W paidel P REBREAS1 il 3 mono

par asi t&t@Enisiandorad detivaityettherephtin earticulza ariegunaie:deatween 1 and

of f hi %ﬁb/kﬁ?r | ethal 5 prognosis, to be subsequently

treated against the malaria per se. This subsequent

treatment can be carried out by nonotherapy with

art eTHesd Mhdy BETrdpeditic \@Ses MheRNVIgRENSF lower doses are suitable: such

dosages do not depart from the context of the invention. According to the usual practice,
the dosage suitable for each patient is determined by the physician according to the
method of administration and the weight and response of said patient.

The combination according to the invention is intended to be administered for 1 to
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known treatnent for malaria, but also by
adm ni stration of the conbination according to the
i nvention. An exanpl e of dosage and of nethod of

‘g%gdyg ISEE‘; on may be 2.4 ng/ ?/day of 10 art?é*ﬁz‘ﬁoemong

day of T3 for the Tirst 24 hours o
treat ment of the patient (Dl) exhibiting severe
hedrsetidive adayst drennd of muyd Kgildiaakes ofebels oh dteetwanattiQe Srgredients,

ﬂ?ﬁ/ekéy!ﬂqytoo% :F@akeg O(t’bhetl hﬁgl%gf‘aﬁ ) 48 bgl%{?%)sgp ec%QdTR@) treatment time

e artesunat el
Riefebly 'mléedsﬁOrﬂgqi%fScnnI%Sba@aalpul@my aﬁ@ﬁtagegepé?rav@ssmeiypand rapidty

rb@@ing theDBaraSitbridg - an155all-5%gaﬂ1@ ﬁ‘ét%hf aﬂdvﬁﬁ \Qérdééfch‘f Q& or her lethal

the two active in ijlent carri éd out
%?QﬂﬂStsaﬁaﬁqﬁstsea eg stE%tsaaa%mf Yo rmapre £ Gt Thire pubsequent
ttelatraertsagUEN taraed @dﬂbﬁlnﬁinbﬁ'term) with H\H@rﬂlstmedenvatwes by any other

EPh sl o waBod by £ BY heIRI-URY A . dphifiioh Becording to
thhivertoaut i cal form (fl xed conbl nat i on) such as a

tabl ol Q50 O6 d&%@@gnﬁ o? %&ﬁ&ﬁ gf éc%ig%'frg{lon may bg 2.4 mg/kg/day of

adm ni strati on g{p
aftgpvpataend @G/kgféfﬁv @f ff arfor Hrﬂfaste%% uradﬁrﬁaﬁmermof $he patient (D1)

&h@:th@@a@é‘r& in¥Rarkd) ahe Hednt.s nﬁ&/ké/&'é‘y &rodﬁasnﬁétlﬁ @Rd 0.8 mglkg/day of T3

f%fd o:ﬂccialg{] ?%g?lgﬁ qsg%g&f, %%@ﬁt%ﬂupgﬁ%th@rﬁ beiné administered via a

dripyisiansitdiedgmbsag abR1 pne Sestparaie dbp BagstD2 and D3.
pharmaceutical forns. To this effect, the conbinations
according to the invention nay be in the formof a

kit dbaprdreinistyaticonof kecloré thartep adtiee oogredients miay be carried out

sfnﬁfltEHé&qu 'o) el@é sgéaratew &%?F{tﬂ odt B@éﬁ%e g.ea?ﬁ‘ﬁfa‘ %(ﬁﬂih%'ﬁration)

T3 or a sa t, drate ‘or ent, and
hand Whegyr ifg rﬁdmwtﬁaf@ﬂ i carsied \oxt FipiltaRequsi the fwo active ingredients

Mg e @@h_?_fneéﬁztgﬂ‘r?ﬂ?%r@le %Eﬂné‘c‘éﬁg@lnﬁgrn@f(f ie@[ éﬂﬁﬁnét\ﬂh) such as a
as an su | IS

(GHIFT S 9 EaP it St T e ABNSG SR, GidRithe SPEGe bag, or a

frmulatibaneitabéd for irtrepsutal adighistration. a manner spread out

over Tf‘é FWO gﬁﬁgt @%ﬂgﬂ@*ts Sf‘&g}&gﬂﬁr{%tph]%g%orﬁt@g tt#B]Yr{ B\%/eé‘?fon may also,

Whathﬁf they adwiniatiatien thereoff is| simuitargeocs mp cwesinuitafigousne present in
d%ﬁﬁ?'pﬁ@#meﬁ%ﬂh%oﬁé !138%9%8&0@ o %tﬁﬁse agco'?anév% % invention

starch r oOXypr opy
oY dRes it hﬂﬁ%ﬁ @éadﬂté:omnﬁ'elnmmtb@wnﬂimesth@mmpound of formula (VI) or

a B@’du@ Qﬁ@é&oﬁrl;?a%cﬁuﬂ bYa &Y, h@satdbr @1@?‘&" &hd, 8n %HE &ther hand,

dm nistrati on.form of .artesuna in tablet form ma

aRIRSIILY SEeTRtMRErRg.Jf PaFPURAiRsnaleS2 SpBRANT of formula (V1)
swchcagpT@ahs thd arestmatigiieing Inadi$tiRe compasaaitsaht esihg mtended to be

atgrﬂ@}égérgéi'%in%ﬁtlahg&gﬂ}, sgﬁalr}af:eﬁf or'th & R&h esfts%lrela'dno%t %\%rl tlL#ne fsequentlal
administration).

By way of example, a unit administration form of T3 in tablet form may comprise
the following components:

T3 | 6mg
Mannitol 224 mg
Sodium croscaramellose 6 mg
Maize starch 15 mg
Hydroxypropylmethyicellulose ' 2mg

Magnesium stearate 3mg
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magnesi um stearate. 5 Equally, by way of exanple, a
unit admnistration form conprising a conbination of
artesunate and T3 nay conprise 1.5 ng of T3 and 50 ngy

%%dﬁ%gge, and al so cust qpary exci pients gg“r&@%omoong

those nentioned above, the daily dose for an a

being achieved in 4 intakes of one tablet or in one

i Nt akedusly.Ay il eftexample, Fhamitseiminisioatimgdsrmobf argsuoéate in tablet form

G QRHBAGE, 50Tor H00TRg 28 aAE a2 Wt .

us%d F@?I t he urrlit fo?rrs ?or rect ar&a%%n%i}?réa’@!bbe?ﬁ& for example

RFOPE 1 FEPSERENSIPaRt SnRYaws ¢ erllpifak esilisri | isepcrystaliinge cellulose and

raagneshdf s@argé.hod of admi nistration by parenteral

injectjiop, ,a unit, admnistration form 15 of T3 pay o

compriilhy fioie Srdiaiple, % vl adigistalin s commsisiiz,combination

of uestesumaty mdcT@inmylt eormpﬁs:e 1.5 magyvof LI'G édﬁOS@n@kdf)ﬂf érﬁéuhﬁte, and also
' nd a phos te _buffer, the .

RO, xOHE s X TR TBRGayRgRRE AR BelpO% for oM aauit being

Fhigaed in 4 ipjakeapf one takletpl @ ore intake obditabietst rati on form

of artesunate and of T3 in 20 a vial may conprise 24 -

mg of artesunate and_1 ng of T3, and_also customary

exci phgfeEe deseges sl Thad artaanate s ¢f AB e artepenaie gpmbination are

used g tasl Dhinfuping f@dtedthl Adrhinksfatdn, QB the Slcigidits kddWk® tRbse skilled
irpﬁ%yarkj‘e' ght. A subject of the present invention is

al'so a nethod of treating and/or preventing 25

mal ari a, which conprises the adm nistration, to a

ti ] eyt | f at |east.
e Fhr 8 Aol of aitidniion BY LRI HeRER, o nieRESton fom
of U ynayrcommsisedung 6f T3tima visbffor éxampes, eind alsarcus®maan exapients well

kaowe td ek SRl AT RB ML EGC@Q@EIy&%mﬁéﬁc@ ' gd& IBtePb uffar, dthe vial being

derivativ thereof, 1n particular art ate, sal
daﬁi%%f’a éiTﬁé‘gé’gﬁ?‘E\f‘g?’EWed si mul t aneously or el se
sequentially to said patient, as is previously
descgi . .30 _Th resent inventiqn.also relates to a .
ot nba0a: bk a oRABOE: o ¢l SN Al ATestinatd dha of T3 i
apiab eyt domprise | 24rig of amesuaatsi and AmgsE VIS, endralsardustoniry excipients

j f AV, L Op i : f ,
sBE Shl rD 0L0 e il REIG0 B o g v
1B kg chbedwoveight sal t, which is a conpound of fornula

(VI') or a precursor thereof, as described above, and

artegi s-'bni n or a derivative thereof, in particular '
ar t eSYRIEE of e RreRend invealion Baiswr methecdipiciseating angfor preventing

matagiaj which €oinbASds B bdMinisiFEive Ntbiz0shtight oﬂ‘é‘ﬂé gféécﬁive tHerapeutic dose

icul f _severe, maJ.ari.a. WO 2009/ 1 1
oR Bl JaeEb 66, Bisad BT SEt. el 1Sz EqpPORY of Tarmul (bt idoRrecursor
thegeof, ia pRiticulboT 3 tane df meatffeetiie therapeeticaftise @h anémizmirgsi £ derivative
r € . | east. .on .
tBRBRY e ou rledfin 80521 Wl Bhin RlinSBfeq, simipngously or else
sqauentially te spid detiedoas istieviausty, desathedon t he ot her hand,
at least artem sinin or a derivative thereof, in

par t+ cul ar _ _
he present invention also relates to a method as defined above, for treating

and/or preventing malaria, in particular severe malaria.

A subject of the invention is also the use of a combination comprising, as active
ingredients, a bisthiazolium salt, which is a compound of formula (V1) or a precursor
thereof, as described above, and artemisinin or a derivative thereof, in particular
artesunate, for the preparation of a medicament for use in the treatment or prevention of
malaria, in particular of severe malaria.
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5 artesunate, said conmpound of fornmula (VI)/precursor
and artem sinin/derivative being in distinct drip
bags or conpartnents and being intended to be

W@%@FEQ si mul t aneousl y QY sequenti al | yi, t aefli!F'Rz%Ogloong

I'hed above, characterized in that
conpri ses, on the one hand, at |east
1, 12-kdorlycaseljastiof trebinggndiomig hyl - 5- ( 2- hydroxyet hyl ) t hi
azol i um_ dj bk o ge, ha .
east art banare yrtten & oBlehth & elara®Rinefin. on te one
hard edt IPaTt anadisthiazaliup) ealt whichgs araempelod ot rmular(i) or a precursor

thereehmMiCah tHee6thEr hahd! iaY Rdsh afmRiniMbeS (e fvatve théreot, in particular

asmdi um of Pl as ium falciparumtype (strain o
BieB e ) SPRERGT Bok@iy, (biaPeissan s p Einidprivative being i
ditinoindripr ledgs drtcempafimehisi shameird)idtehbied &yBeadrhpisteted simultaneously

‘?fsgr?&éntiglﬂ@t alit provi des, for the treatnment of malaria.
oIn Vi Vo gsuremsnt of the antimalarial activity, in
m ce i nfeetkiichswdefinetPebove dhanactevizettinahatpieddneprises,afn th@ne hand,

a%é”%%?%@@@w%{*ﬁ%&%%ﬁ? PSRRI R dtformice, anc,

oarpRsisabandat leastartasyn@e. the terms used in this test:

- ED50 = dose in ng/kg/day which brings about a 50%

decrq%se [ rhg%gr asitaem a, ohserved in the infected ,

ni ce, NSLLOMBIIGN AcHYding; 19 the/ RYFNEAY WaNi the subieRye eifsmacological

and dgiecrdetcaatestsi m pAvaBI mwﬁiragcte@hsiﬁf \agﬁl_abﬁloﬁihm of Plasmodium
X e Sn i ntraperitoneal ,.admi ni stration ,

ABbGER g (. PrasPodih b BRT PP ek BS Fbpabldb gBmonsiate s

effigarnand ihatsyoergistigeffact it stproyidéss fordhe trbatmient of malatizst

used - Infection of mce On day 0 (DO, ferale

"Swiss" mce (OFl, 22-26 g) (Charles River
Laboratories 35 France, 59 rue de |a Paix, 76410

Irbeivetméasiireme At oftHecaktimalafiai AGtRivairefhicdMfdcted with Plasmodium
Jj n O d
1, _of : _com :

} j.ectl e cau 7€
hydroxyethyhthiazodiumledibforfide (TBWIthnaviesahste petted type

(strain 279 BY, supplied by Dr. / Landau, Paris,

France). The mice are acclimtized beforehand for two
Defiritiens of lize/tesms ugeéd/irthisdest: and WO 2009/ 115666 15 _
- BSJ/ ERGQO N i b W) ' . ,
1%%:{;& asi ff%@??ﬂ#@%‘y?’ gigbéf (tegsbhp{n? EQ?' gg%/rg%é( %{I)p %Fasnaemla,
observed ip theylefactad BicPevel of between 5% and 10% (7.2%
- BDZ%:. ddsee i InaRgyday M ©kiRgs apBLE 8do8% 8kdlelst in parasitaemia,
nmai_nt ai ned. Pey \geekly infection in mce with 107 to 108
O%ﬂ"%’?’[‘ :;[}}eela cted mice;

- ip = intraperitoneal administration,

- iv = intravenous administration,
- ir = intrarectal administration.

1. Description of the in vivo test used

- Infection of mice

On day 0 {DO), female “Swiss” mice (OF1, 22-26 g) (Charles River Laboratories
France, 59 rue de la Paix, 76410 Saint-Aubin-les-Elbeuf) are inoculated, by iv injection in
the caudal vein, with 10° parasitized erythrocytes suspended in 200 ul of NaCl (0.9%).
The parasites used are of Plasmodium vinckei petteri type (strain 279 BY, supplied by
Dr. | Landau, Paris, France).
The mice are acclimatized beforehand for two weeks. They are given food and
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5 erythrocytes suspended in a saline phosphate buffer
(0.9% (infection by intraperitoneal admnistration).
- Preparation of the solutions of T3 and of artesunate

are dissol ved |n 0. 3M phosphat e r
@%&dﬁggﬁ%&éme final concentPation of the T3F"b'WFTR%0"""9"000"29
solution is between 40 and 200 ny/| dependi ng on the

dfiokad /ibliem. 10 fi nal concentration of the artesunate

ucts ar'e
F@dﬁﬁ'tﬁm ﬂ%’lel oh bebtvaameSYsand 10e (DRUet Q)?%J,O'OhQ\IIPlasmudfum vinckei

REBRNHSIP R thenuRkd hISy Qjeeklg mf&H?r? in IMica \A-I;Jlil’?albnggt f0° parasitized

The mce are treated once

em rogptes syspangethin @FS@Q@Q ghosp‘y\p%’e buffer Oﬁg&l t([mgectlgn@y @itraperitoneal
aldmn{ﬁ’sxmtmpn 1975. The chenot herapy of rodent nal ari a.

XXl . The vaI e, Of d[u-re_lstat stral ns of P.
ber ghet=FRE=serecrg 388d0L 8 i dal

Thet pradugts Are. dlél'sromed veda G’HﬂaﬁhmsﬁhateG%uﬁEE (®Al= 8ngd. The final

ApahoNy o ORI S e Py o o

f'Q@'aﬁoélﬁﬁéf%ﬂon sithenatasusatietwlutinn é bsiweag 100 hd Boa sgdiddapending on

ttih@sgehol i pid netabolism Antimcrob. Agents
enot her., 2003, 47, 2598- 2605%5 Four mce are
T erpf%gce argradministaead ip.sThe adiminis ?t'qrbV%ﬁ?rﬁ@‘tffﬁ%qudéhOme ul, but

deperaistinte Weighher ®asrouse3, artesunate or 25 the
m xture of the two active ingredients solubilized.

Measurenent of the parasitema At the 5th day, a few
dr opsTofathented are taken fromthe tail of the nouse in
orde e It
1 uore Do et Bt e By 0 EFE o el bT D, Q%o D4 (Peters
0JaHpPerdes. and . L. Rebinsanatdtdefha chempthesapydeftrederitmealaria. XXI.
The/ \Eﬁ@sofo&'uéQeQQthF§ rélﬁs oT'Ff He! g@h Iy gre%ﬁinbsfol; @K)%H {lzonticidal

é i xed with ut ar e and
a?*&’ﬁlél - v]ar?lh Med { Parasitnlrets s (1Y Oyen f{ rf-)f)cel}WVHh “Calgs M, Bonhoure
ADNAerdo® Shanef\iaeHQNInyvivd einpRERSiaE laétﬁ/ﬂy G:ﬁ'rh§no (aﬁarﬁ@'buatemary

afropfoaf, e s eried R PG o PRSP Bl Y BRI Antimicrob

Apénts Kbeimother n2623, dd, 253822605t Foul mitaa@sisked|per 36ke. 649
35 653). The parasitem as bel ow 15% are subsequently

recounted on snears. The snmears are fixed with
met hhioRnimatistaiven, by i adrdinisfratorGaeearding taihe, caBReT3, artesunate or

theUREFe @rfthe%@ﬁ&%;ﬁg}ed.ghe%mﬁmkéé is counted under a

m croscope. The parasitema Is expressed as percentage
of infected erythrocytes present in the specinen, on a

sanpieasiire AT @ parasitinda EDS0  and EDIO val ues are
itema is determ ned fr

det efmin t D5 T e par gsi
£ e ARl iy, Aprttes Shaeet SRS R GIGY dp groute in order
t°méfmwthefpatasﬁammem FAG8dfiudresceate-bbitvaldut dull sdded adtdo perform

a ‘57&09 éi{ﬁ‘é(acf %I'I-'qggaﬂ']sﬁ?m k. W# é&e%ﬁﬁ%cig)gagﬁ\@é 0952d @loe&!llg The red
blood cells taken for the FACS are fixed with glutaraldehyde and then labeled with a
fluorochrome (YOYO1®) which labels DNA and therefore only the parasitized ceils
(Barkan, D., Ginsburg, H., and Golenser, J. 2000. Optimisation of flow cytometric
measurement of parasitaemia in plasmodium-infected mice. Int. J. Parasitol. 30: 649-
653). The parasitemias below 15% are subsequently recounted on smears. The smears
are fixed with methanol and then stained with Giemsa stain. The number of parasitized
blood ceils is counted under a microscope. The parasitemia is expressed as percentage
of infected erythrocytes present in the specimen, on a sample of 2000 cells. The EDs;
and EDyg, values are determined at D5. The parasitemia is determined from the 1st to the

SO' Utf‘h%hl Jéctlggt&\feelﬁg @aQa%%Hsgﬁjgﬁgayteder% qg;' ngd 98 i r}%ﬂ in a




again for at |east one nonth after the end of the
treatnent, in order to detect any possible upsurge of
par asites. The curative dose is the dose of product

5 the survival ;gf the entire tr
bat%ﬁl ¥ ani mals after one rmr?t%h Det erm nat i oﬁetg 2009/000129

ED50 val ues 0% i nhi bition corresponds to the nean of
i dpuphiseatmantagnd theerai dnp 1$tht 22nd andrt7tiedaysd, i nf ect ed

M ce. THEORLifavRILh HRDshe %rr z-ﬁstpépr%qgalg ?manraé%% pﬁ%@lfesovam be checked

null = 10 parasiten a,
WAL 19 Feaplyong ﬁ@g}th,q{i{e&rﬂgmegg,Q{nthgftrqaﬁ@ent in order o detect any

pbesieler ?ﬁ@lﬁjﬁsﬁf pargYites Ghé%&eﬂﬁ/?(ﬁo:ts@ i ﬂﬁa&*t:stehcﬁf; &Bduclt which ensures
oncen nt o he anti aria

BT e g el B CT A 8 hoBorePaShodt um

vinckei oefferi parasite straln in vivo 15 In order to

dermrbsété iSatnI¥ BE). va?é effect bet ween the two
to know their activity

onp
vvhen 0 dghibitien a@ﬁ’eﬁm@'tder@dtfwl oran ofnther derasitemiasndtiseeved in the
rohfaatal, iskesed Rli@Se166! ) tﬁhoﬁD?eresTJb%anﬁe Plvery Meak or nul

parenteral adm nistration thereo correedoonds to

P@rﬁ%#?%ﬁ bejow &L} 6 The ERsy ¥aluesraredgtarmined by jireas inferpolation of the

dose-regponiablirvé eeprédtintdd/inGstiaen bheord@nPaicasi tem a over

the first days of treatnent. At the doses tested,

artesunate administered al one does not reduce the

par agi isgrementof the sinti rizflnettivitycofl 2 and dhartesunate on a

ﬁlﬂrb@#ﬁﬁgvﬁa@*gi %ét@rlﬂgécrgsr}g gtrgﬁ‘l PR & tively reduces the
at a dose of 1

ng/ kg/ d, but does not prevent an |ncrease in

I 8FRs td a8ndnaifdtea sthSrgﬁétlESetffeglayetQ‘éeﬁ EHRAWEE M JUEFQW fs important

.
R 10 BRGS WAl S o Shier b Lirtine

desdscalosemtethar . EEDB§W@&de@ﬁarérﬁt@rﬁ%@nmﬁﬁﬁ?@‘ﬂietré?cﬁf doA@sponds to
acti Vi

trfeh&,nngag%ua-{lgﬁi%’f g-er%%g S EBX@%\W% Hélﬁ @pp@gn&&gtrgpldiy reduce the
Panaélﬁ@m@:@%tmg!rugiaday’j treéfmehh et ithaer dnse?.'?bestai, @nesurgdte administered

afgﬁg%ﬁg% p erér e rllﬁ? g‘g s’lteﬁﬁ%ﬁ%e ar If;(%@égﬁﬁ tﬁ%tfoqlfawing days

(Fgwad). Bl eHeelively reduc@sether@ar@itaaya afteme@ayetof tre@ment at a dose of
1 %@%lélﬁﬁ%eé fhof ﬂﬁfrﬁ%ﬁ%@%@%ﬁ%a%ﬂe%ﬁ@? It By of treatment
/artesunate

’_1 %tlmalarlal activity o

(d%‘ffﬁ ation on a Plasnpdium vinckei petteri parasite
Th¢ EBJvalues\obiginddDaretdiven i TaBleNalvhien fdibwgy, the dose of
2.5 ng/ kg/d of artesunate (slightly below 5 but close
to the ED50) was chosen, the dose of 0.5 ng/kg/d being
conpletely inactive on theTgdedsitem a at 4 days. T3
was evaluated in conmbination at a | ower dose, close to

and

EDsy, (mg/kg/day)
T3 0.55
artesunate >25

The lower the EDso, the better the activity. Thus, T3 alone shows a better activity on the
parasitemia (0.55 mg/kg/day) than artesunate alone (>2.5 mg/kg/day). Furthermore, T3
alone, at a dose of 0.5 mg/kg/day, allows complete recovery after one month (results not
shown), whereas artesunate alone, at a dose of 2.5 mg/kg/day, does not.
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above the ED50, i.e. 0.2, 0.5 and 1 ng/kg/d.
Surprisingly, as indicated in Figures 3, 4 and 5, the

conmbi nation conprising T3 (at 10 all the

wwmtslﬁggred doses) with artiesunate present
dose of 2.5 ng/kg/day rmakes ﬁt? possible to BfRa000/000120

significantly reduce the | eveI of parasitema, by
conpakiMeasurgment ofcthe o g of thet T3 artesurik@e combination

&H 8 PhasdhodiimPyiheRe 7 é?Qﬁteé alRdh v J:d“ ar it is
I mportan 0 note st

adm ni stration (day 2) and what ever the dose of T3

adm rHosttreis egmbmalés ERA§ Sthk M dsB &f PH ﬁrgfkb%ﬁarfgsuhé‘t@ (slightly below

ed er ea oi n
b S5k Jo PR o PiGrerinie flsaiel D Bakold Bribd bamblelaly ipactive on
tlne péraniterfia i detay8, TIwasadalGated inveorhihiratvmedt adewed ddsBeclose to and

ggég ..etﬁ?;f’ﬂ%h %Cgfe no{ngwia?a%/hérgi gniamal > P

statistically synergistic effect 24 hours after the

firstsyr mgW %& lirflid LY hqﬁ%trgg 3f95n%§ ik Aok c?mérrsrng T3 (at

8@ a m% in conb lon Wt artesunat e
B o ooy B e e Prosant ot dves of 25 mglkgiday
nﬁkeed:ttpcﬁfsbw totdignifidahty re?ﬂcé‘@he rieltdr %@F&ﬁiﬂ@ha‘ By comparison with the

SR Rl el s RedFieRtra e, iy wafiguts f s Mportant o
nQ@eMathQ_hnaﬁgr the first adarpmlsltrart@du(ﬂalyoz) and tiieataliteetddse of T3
aﬂﬁﬁééﬁeﬁn‘%radécrba%[eqﬁrtt'.%%a%ftgm bt %Qem,cgtg%#)ggrk?%noﬁereas at this

Tabl aem a
tipgrRednty ﬁrerﬁraduqtﬁgrirra@rs@req irglividyadly am:regtnes Teble 17(aw@%igures 3, 4

an® 59 %dl@@b'v‘éra%e of e §ag£§é%0§/fasgr%6{%/r?§5%@1)%/s 3?52 Q4 2 |ﬁ11a61)§)){8r dose).

5. 70% o
ItShogleh ? %95 tht eze & BoYatisticalyosvpergitis,efigch 24 hvureoaf&er the first
aMrm}{m‘Hﬂ&G 8@,%2250r0T3 at. d6KHs 2. 9@0/00159 afd% m§¥k@r in B&mbination with

oHEAREI e A 20938 0 3, PR BRI SESabitprcatr e s

d@y of tr@atment isglarticalanky impbdard it treacasendf,thé meatngdnd of sevdre malaria,

wgé‘rr%at'ri?llegcg‘rpgallnorggarééﬁﬁi ggéﬂm ‘Q‘;@E% e %\%?ﬁ%fg% ﬁtﬁf&ﬁ@% i fhe patient's

PRESieORE JDYHeD IP1ward @dh@leéhalrpmnpsrabr e ll, Figures 3, 4

and 5). The T3 conpound is responsible for t he

predom nant effect on conplete recovery of the mce

after one nmonth. The coadniT@¥@Hation of artesunate at
RitgdagtedoesT3 not PEMPEOVE t heasitaatiave dosesitaemia

obt ai ned""&ﬁkﬁ B TdmgkeWe. 5 Dt D2 D5

0 0 7.20% 26.90% death
25 0 7.00% 32.90% 58.20%
2.5 0z 8.10% 5.70% 894 .90%
25 0.5 8.30% '3.40% 15.10%
24 1 6.10% : 2.10% 10.70%

0.2 6.60% 35.00% 25.20%

0.5 7.80% 34.00% 56.80%
] 1 7.20% 27.90% 19.40%

Starting from the T3 dose of 0.5 mg/kg/day combined with 2.5 mg/kg/day
artesunate, the parasitemia is maintained at its initial value before treatment, throughout
the _duration of the treatment, whereas the individual administrations of products do not



Table I'll sunmarizes the results discussed above.
Table 11l T3 (nmg/k /d) 0 0.2 0.5 1 Dose-dependent
Dose-dependent O reduction in reduction in parasite
wth growth from to D5, Artesun
\?g?(gdgggl cu?atlve dose (ny/ Eé)ad) Dose- Reduct Pgﬁléf#b%mong
endent Reduction in parasitem a conpared 2.5
Efr@gl?dbisdﬁaﬁ?'ﬁ IohigasstdfiandX) at to DO throughout the
para f
D e A UrEASTRBAS bR 1 R e ertelorl S recovery
%(r'ée itk Attt necaonth- dhatseadminisiation ef alﬁ%ﬁrt@@tet@trﬁémgfkgfday does
ribe PnRase hesdugdtivbidoss bbiirddithars siend i r st 4 days of
treatnment. The effect is very nuch greater at doses
conparable to, or even |lower than, those determ ned
for tTable lHaomaizeatieresats diesisaf aidve. t wo active
i ngredi ents taken indivi duail gl'e !iS In particular when
T3 is adm nistered in conbi with artesunate, the
artesunate being present at a dose of at least 2.5
ng/ kg/ day, a beneficial effect is observédmakd/die
decrease in parasitem & It is ther@&>re undersiood 1
that the|conbination of the |tDoseadpendentngredbseriependent
particul arl Yo effective in a wredastioded i ned byeddition in parasite
m ni mum dose of | one of the compasitedsowind t heyrévathifr®D3 to D5,
uRkiet Ne conpounds rel ative fram Di3do B30 ot helrativé bBse
%lf Wé ndow. The| Desail ts obtalﬁe iin Vi VO | N RBdGEtion in
|n e% dl wi th P.| sdpealent pett ‘?g W8 t hat |tarasitemia compared
conbi nat | on2accof@iogiohan t he [iRVEHEMAH, o akd B0 Hirdlighout the
or a derfvative parasefgrow ﬁ nagas! QD0 3t 4 esrmah ©f the
and of al| bi st hi azfedrh DB ts@ , ch is a conpeessngd
formula (M), 25 1n particular T3, 1S advant ageous 1 or
the treatnent of nmalaria, and in particular of severe
10 pal afhds, WER0Obe/ 215856 hgreETits-R26 O/riNRk28d iFL&drMBnation, the

deas iRatd nar.edi ent.s,. a .

pbi %ZO f l??ngss glgﬁﬂﬁéﬂyrlﬂlrrng%neaﬁ n‘g%)ﬁsn t?eg r;jt TP%effect IS very
W)gregeggt dppes comparable to, or even lower than, those determined for the
administration of each of the two active ingredients taken individually.

5

15 In particular when T3 is administered in combination with artesunate, the
artesunate being present at a dose of at least 2.5 mg/kg/day, a beneficial effect is
observed on the decrease in parasitemia. It is therefore understood that the combination

of the two active ingredients is particularly effective in a window defined by the minimum
dose of one of the compounds and the ratio of one of the compounds relative to the

20 other, within this window.

The results obtained in vivo in mice infected with P. vinckei petteri prove that the
combination according to the invention, of artemisinin or a derivative thereof (in
particular, artesunate), and of a bisthiazolium salt, which is a compound of formula (vh,

25 in particufar T3, is advantageous for the treatment of malaria, and in particular of severe
malaria.
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/--4 Rc Rd (VI) in which Rbo represents: 10 -a group
R, which itself represents a hydrogen atom a C, to C5
al kyl radical, optionally substituted with an aryl
part| cul ar a phen radical), a h |
Qﬁﬁia ?)Q%Fg?n whi ch the al kyl Xpadl cal cont ai ns¥¢mﬁ%|009’000129
to 5 carbon atons, or aryloxy (in particular
phenoxy), 15 - or else a gr T representing the
group of formula: - z-W S% in which: - R2
represents a hydrogen atom a C, to C5 al kyl group or
a -W&%&@én%@nﬁ%nﬁ{; Kyd act%qwedégts %?’stﬁﬁ%!@%e&flts which is a
‘?87“ IorR/aC1 o C5 al'kyT or af enyI
CQ@%HB ng Byl (VRubstituted with -OH a phosphate
group, an al koxy radical, in which the al kyl radical
is Cl to C3, or aryloxy; or an alkyl (or
aryl ) carbonyl oxy group; 25 or else R2 and R3 together
forma ring containing 5 g sytapbon atons; R2 and R3

may be |inked so as to for ring or a heterocycle
containing 5 to 7 nenber op ionally conprising one
or nore heteroatons 0 an éyrepresents a C6 to
iSfiichi N particular C12 or C13 to éQJ al kyl radical,

as appropriate with 30 insertion of one or nore

mul t i Bbeegreseiss: and/ or one or nore heteroatons 0

and/or S, and/or of one or nore aromatic rings, and

the pharmaceutically acceptable salts of these

conpounds; 2re¥p Fhemeloitbelb ramissents acmsiregsn atepy, esEntto Cs alkyl

a CHrdom % br'fédl LBstitGal -
2009{}1 3 il Fmoo&'%ﬁz@egg ﬁ%@@ﬂamheny' radical), a

56
met hJYIP% |%‘a?'k°’i¥r INWBIRP ke kil rreicaldientains 698 irficarbon atorns,
and Wa@ndympamnulatﬁrear@w)er hand, together form

rybos n
et esent <o L SRR T Ratst Bing e B e ot ng

the group of formila: SN-RL;§ R&-z- Rc represents R3
as defined above or U, U repr}g&ti ng the group of
3 .

formul a:
R2 3

in which:
- Rz represents a hydrogen atom, a Cy to Cs alkyl group or a -CH,-COO-(C, to Cs)alkyl
group;

- Rs represents a hydrogen atom, a C; to Cs alkyl or alkenyl radical, as appropriate
substituted with -OH, a phosphate group, an alkoxy radical, in which the alkyl radical is
C, to Cs, or aryloxy; or an alkyl (or aryl)carbonyloxy group;

or else R; and R; together form a ring containing 5 or 6 carbon atoms; R, and R,
may be linked so as to form a ring or a heterocycle containing 5 to 7 members, optionally
comprising one or more heteroatoms O and/or S:

- Z represents a Cq to Cy, in particular Cy, or Cyg to Cyy, alkyl radical, as appropriate with
insertion of one or more multiple bonds, and/or one or more heteroatoms O and/or S,
and/or of one or more aromatic rings, and the pharmaceutically acceptable saits of these
compounds,

with the proviso that Z does not represent a Cs to C, alkyl radical, when Re, Rd, R, and



10

15

20

25

30

{R-z R2 10 it being understood that Ro = T, if Rc =

R3 and Rd = R2; Rd = P, if Rce = R3 and Ro = Rl; and
Rc = U if Rob =Rl and Rd = R2, in the formof a free

s o0omi1skesal t, of a hydrate of a sol vate, él'?F

a precursor thereof, and arteér?lrsn nin or a derlp @%009!000129
thereof, for the treatnment and/or prevention of severe

F(ﬁhﬂj'ré@nt 2 m&ﬂﬁbﬂa&@éf' epﬁlﬂgl‘? A ROR oonqhgd:mglhand 5@nd Bz and R, on

aracterized in artem si ni
s dend iftP%tharrfPE”@ @fraﬂ@tlc rings epBtaining 6 gatbepatuens;
hydr oartem sinin or dihydroartem sinin. 3.

Conbi ion_ac di n al ml_or 2, characterized
o e FR e Re 2B EDGIS o PAFhr<sesestas i asbumel formula

of formula (VI), i's chosen § 'rB:q %
1, 12- dodecanet hyl enebi s[ 4- mathyl - -(2- hydr oxyet hyl ) t hi
azol ium di brom de; -
1, 12- dodecaret hyl enebi s[ 4-Fet hyE=5- ( 2- net hoxyet hyl ) t hi
azol i um diiodide; -
1, 12- dodecanet hyl enebi s(4- et hyl t hi azol i um dii odi de;

. Re representsR; as defined above or U, U representing the group of formula:
1,16 hexadecanet hyl enebi s[ 4- net hyl - 5- (2- net hoxyet hyl ) t
hi azol i um diiodide; - .
3, 10- di oxadodecanet hyl enebi §® R,4-di met hyl )t hi azol i u
nl diiodide; 30 - —
3, 10- di oxadodecanet hyl enehi g[ 5 1- benzyl - 4-net hyl )t hi a
zoliun] dibromde; -
dodecanet hyl enebi s[ 5- (1- et hyl - 4- et hoxycar bonyl et hyl ) t

i

mmgggﬂﬁet toﬁdeﬁgﬁﬁg (LRGeS Ry R R% a7 BoifRost Rypd Ro = Ry
anf BT Pu BT v o#h I@d Rz, in the form of a free base, of a sait of a hydrate or
oﬁg@emamet hyl enebi s[ 4- (1- et hyl )t hi azol i un] dii odi de; -
dodecanet hyl enebi s[ 4- (1- benzyl )t hi azol i un] di brom de.

WD 2009/ 115666 21 PCT/ FR2009/ 000129 4. Conbi nati on

oae peralirsty theveangndone of Clains 1 to 3, characterized

attgm}sﬂqg. 0?51 e} E{ égﬁ%ﬂ?t ive ingredients is intended to

m ni s ere aneously or sequentially. 5 5.
fopriag ieatment ard/orweymdioh iobseveospalasiang t her apeuti cal |y
effective doses of artemsinin or of a derivative
thereof, and of at | east one bisthiazoliumsalt, which
i s a2 CORPAalan @ccerdingulia. Clainy 1, mhaeacterizedr isothat the artemisinin

démetionlis anssedl St on ’ o
d%}"%ﬂ‘;g a'gl e . excCi p?’gﬁtaﬁ%gﬁétfhe%@gép%n?%égﬁﬁbrIé(ydroartemrsmrn or

BeISAINF severe malaria. 10 6. Pharmaceuti cal
conposi tion accordi ng to Caimb5, charact eri zed i n

]E g‘rf’ltrmlt(ﬂ&r(\w t?oﬁvh cacélO ng @o@@“&ﬂﬁ% cgﬂ@g egthrd in that the glsthlazollum
satewhich-isa @thymtmrf}femﬂuyﬁ Wihiigzimdsenfiondi br o de. 7.
Eﬁ‘%ﬁ@é&‘l‘ﬁ%ar oS %{[ﬁ’ﬂ% JM 8r(2 %98%&9&9%)%.8:0%&] g]bromlde

-1 1.’? Id?decamethyleneblsm -methyl-5-(2- methoxyethyl)thiazolium] diiodide;
- 1,12-dodecamethylenebis(4-methylthiazolium) diiodide;
-1,1 6-hexadecamethylenebis[4-methy|—5-(2—methoxyethyl)thiazolium] diiodide;
- 3,10-dioxadodecamethylenebis[5-(1 ,4-dimethyl)thiazolium] diiodide;
- 3,10-dioxadodecamethylenebis[5-(1 -benzyl-4-methyl)thiazolium] dibromide;

- dodecamethylenebis[5-(1 -methyl-4-ethoxycarbonylethyl)thiazolium] diiodide;

- dodecamethylenebis[5-(1 -methyl-4-ethoxycarbonylethyl)thiazolium] dibromide;
- dodecamethylenebis[4-(1-methyl)thiazolium] diiodide;
- dodecamethylenebis[4-(1-benzyl)thiazolium] dibromide.
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15 that the artem sinin derivative is artesunate. 8.
Phar maceuti cal conposition according to any one of
Claine 5 to 8 characterized in that it is suitable

W& 20UgM 1sebgCt @l or 1nj ectabl gjadm nistration, paRftrange/n0129
preferably suitable for intravenous injection,

particularly in the formof a drip. 20 9. Use of a

conbi nation according to any one of Clains 1 to 4, for
use in the

the preparation of a nedi cament for o
tr eat%éﬁ%’“tlﬂ?at'ﬁﬁé’\‘ié@ffjlnérm@ﬂyw@@f Elaiamsal 10a3, cheractarized gy that each

dfhie AEtRATINPEdIeHtE IhRMBBE tdPe BIMMRYSEES simliBhédusly or seq uentially.
conprising, on the one 25 hand, at |east one

bi sthi azoliumsalt, which is a conpound of formla
(VI') SPharmaceatics ocompdsitforofcomprising othetdpeutdangrefftaiivh doses of

Ferl S8 or £ A0 58, 88 o 2L B LR Bz, whicn s o
qo_n*@o_gnql ehfosmplarVOr oma deaciuisst thegeoft dref aled ableastgorierpharmaceutically
#Reithhe bxSpRRA ?CSr"lF{&éatﬁ%‘Ht F@d;’gf?p DL RiBA e g%\{%{/@ ﬁ‘@g] rig,

adm ni stered sinmultaneous sequenti al :
Kit according to Claim1l, characterized in that it

i Og‘grei. Egérmab@tﬂé]éé?ﬂ c@ﬁ%_obiﬂﬁr@acg@rﬁidggﬁr?glaﬁm d5F oc)l(ng:gtcthe;ilzt)e(% h|r|1 that the
-d me enebi s[ 4- e -5-(2- _
R S TS & SBPOOTO MR . a2 daedasielylenebisid-

reathy<$sui2eiydroxyethyl)thiazolium] dibromide.

7. Pharmaceutical composition according to Claim 5 or Claim 6, characterized in
that the artemisinin derivative is artesunate.

8. Pharmaceutical composition according to any one of Claims5 to 8,
characterized in that it is suitable for oral, rectal or injectable administration, and
preferably suitable for intravenous injection, particuiarly in the form of a drip.

9. Use of a combination according to any one of Claims 1 to 4, for the preparation
of a medicament for use in the treatment or prevention of severe malaria.

10. Kit for the treatment or prevention of severe malaria, comprising, on the one
hand, at least one bisthiazolium salt, which is a compound of formula (Vi) or a precursor
thereof, and, on the other hand, at least artemisinin or a derivative thereof, said
compound of formula (Vi) or a precursor thereof and the artemisinin or a derivative
thereof being in distinct compartments and being intended to be administered
simultaneously or sequentially.

11. Kit according to Claim 11, characterized in that it comprises,' on the one hand,
at least 1,12-dodecamethylenebis[4-methyl-5-(2-hydroxyethyi}thiazolium] dibromide, and,
on the other hand, at least artesunate. -



