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COMBI NATI ON OF A BI S-THI AZOLI UM SALT OR A PRECURSOR
THEREOF AND ARTEM SI NI N OR A DERI VATI VE THEREOF FOR

W@E{E@EL 8é)C:LJTE MALARI A The present i nvention !5(3/9&3309!000129

nmbi nation of antimalarial active
ingredients, nanely a bisthiazoliumsalt or a
CRMBEUABION e AeBIS- BREhZaNy ekl SART rORrA dREGIHRSOBSTHEREOF AND

A&ﬁ%‘?ﬁm aRd, %Aﬂhfgu RIS PBE @ ?QEA?W@ﬁ%UﬁE%ALARIA

nprising such a conbi nation, of usé in the treatnent
and/or prevention of nalaria. Mal aria i s one of

the Tf?{e' DRY¥ni ﬂf\@ﬁﬁdrplr'@la%uﬁﬁ% %vémédn%nhéihén' Bf BhBmalarial active
wor | d and annual Wéwects nore than 500 mllion

INGTREEOISAURITEY did WR1SE! (% B REPPIPG T editch agigmisinin or

de)‘xeﬁfvesTﬁhleEedBCghcﬂ g@s@ftﬁeat§hafraiaaémlcaukaoﬁ@har@n oAfripri€idg such a
our types

th
ool E e st T e b B e B e B o oy
P. réddlatkads oRe ofi thaxpramoly Mfeciasedauses anspoatdibdinbihe world and

arﬁﬂ?@‘ﬁ o HB%%HEH 268 mglﬁ@?ﬁ%ﬂ%ﬁls”ﬁr‘n&?? @vhoﬁ' P§'i‘&5’g'nldﬁbn die each

ye@frTh@ntSCCpJ&?Gasﬁff@éfSaﬁw*ﬁ'?s 81@ FagHnditta $Qyﬁh Aagt App and Latin
ahbgd ethal forms of the disease. The strong
up sur%e in the di sease bssrved over the last few

yearSU dYregePtt BRraeiisr & heaesredivgng sy swii cRciog! %"iﬁep malariae,
P.negikShianoe oﬁalﬁ)artyarsbﬁmmSayoﬁ\n%lmﬁ)dmmuiﬁ@isc| [pasagatd onalaria.
Plﬁgg?%eﬂglfﬁglggrgﬁ&v ur " ent %Pregﬁéry\f ﬁéh'gnt &L&Ftowrgt%lﬁ gat‘asi‘{e and is
regins i fonimost, ofgbmleﬂwfqmmsmfrﬂtd}@m%e and sul f adoxi ne.

20 e stronE{bxﬂ%u#d%dln ﬂhgutﬂééasé%ﬁs%f:\ﬂee%vfelz s l ?é'\ni/ Jears is due to

exhibit an“acute infection, wth few revea
Seisi@fy"bfaé@lfs Simgng Vﬁﬁ%ﬂ i the Eﬁﬁséa%elﬁﬁiaf’éﬁé A8 Oéﬁ’ @;sgwdrum falciparum

to 1HR€ rn@c%ﬁc%nﬂéﬁ‘ts\/@bﬂﬁéﬁiy?ﬁseﬂh@u@p%@%lc&&ﬁhlﬁmmﬁﬁhﬂ% ad8iaquine or
e n e varil e
TR N Sy s R R e

are feeling unwell, hypertherm a (fever), headaches,

| an'd‘(/g u%rs glini ﬁeg&p‘as AU 25t a%magutggm%%%n with few

abd e & nustl é
reveaetihg @Ihgwwl(qtgnsnapqmﬂnm @mjgt]teammf@@nmam mgrfegase@m aelume of the

sp]%ﬁ (Eﬁl@%rgﬁbqyr%' ?h&%gr?tg@gl:syu?ﬁ%r ? cﬁwdth%qﬁar@% of malana Nevertheless

mni str basi' c qut ni n
thehgaarﬁ@f@hqzlwfqaaféharad@%wé@é@nfe%'fﬂgr @M@é't Recainpenia (foven), headaches,

dlg%l% i PMIcA®) sudAtds naAReh W@N@@ﬁﬂ/eﬁé@%i@@ﬁﬁaﬁ%ﬁﬁﬁa Odsthenia,
e B S5 B e I bR e Y

t akemeareatrﬂ@ﬁ@ g@tﬁrmammedomm&y iatipirggtradibn bf Bhigoaome ¢br of basic
qufr{fré r%fgg 120%61%2@ aoenv anf?ffr]eg %tlahgg g)ﬂcg’%rg&lﬂ? Lfn’[l’ an %ﬁgvement and
dissppesraatd vidhy phasées iortheraload enepblained AltigllubeideeSévied$ days).
Thgataéﬂeln@ igﬁd“gﬁqggﬁy RLasmdipg.t @Je@?cQﬁEH cbﬁst@ut&? rcﬁ b’f 8lorams of

ari a conbi nes a”substantial I'y el evat
sufiedprecandr/’® 1400y ErRinaM@ema whi ch has a poor

Pr ognRs! elashk hastd1en bheRlideaid anentidicshbeAtematively based on
nortality sometines rises to 20%in adults and 15%in

MAHC VR 2SPHESGppear ance of severe malaria is either
gr adeadreomaahs uplised by begsmsdiait @rcidangt antzangebis: am[iana which

oo R R FIEL O e ey CHPE 1 Beal T retoby Centt ATISERe a poor
pradgmoeglaopite thherdatdgnt ahbifer widich etoytality sometimes rises to 20% in adults
and 15% in children. The appearance of severe malaria is either gradual or abrupt. K
begins after instantaneous 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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mal aria i s acconpani ed by nystagrnus (incessant

junping of the eyes fromside to side), sonetines by a

stiff neck and by a di sturbance of the refl exes.

VBave@be/ indlEr i a can al so be acéonpani ed by ret iFRal/FR2008/000129
bl eedi ng, hypogl ycem a, pul nonary edema, ki dney

L1y r fom side to si

PSSR BIE AR ISR IRR, CLR Uk s o s
spricdwas bywediiawg aﬁéﬁ)yree@g@w@me ioh tﬁqqr@ﬂqawnﬁ@yoro malaria can also
bBeRESNAHIAY RE CRIRANMI NS Mhip e mia, pulndnﬁr;ﬁ rkﬂiema kidney

case of Plasnodi um fal ci paru aus

Nyalvaredh GRewEr i h Wtﬁﬁﬁﬂsg@“él@éE%Pﬁé’ng't“ﬂféﬂg g%meiPE damaged

ol’@lﬂlbf &% alhicng sivialldvieda anedineal reappsgensythahenm 186 dkmorrhaging
red. corprlutsc es (red blood cells) or nore are

a(ﬁ%oﬁ%%qr&yingeva "WY9%n individual who has not 10 yet been

i mruin fedcargadinBiasibiigmdiagdsgen causing complitdied caderibr cerebral
n%%f%rﬁd%@{h aclbé ré%v@lre' rﬂgﬁlﬁe\éta%éﬂé hPIS %ﬁ 08 %ﬁ'?érg? When 1% of
ours

massi vel
heoeRERiERt (@ﬂ ttlwb@eﬁ*éh@r) mp@j@r@ejetrﬁ%tm@arna@nﬂw\ﬁw Wi has not

yONeh ifeuh k& agMhsttihg dhs%bb@l prognosis. Once the
parasitem a is under contr and t ﬁf\”tal

P B rima O S Hg e eaHge R B Anibsrar B issively and
retpicRat( mﬁnh 24 5tosyg hoas emlbwrr@qlmbmm@tedmasu of qraannaet) reduce the
p%] )réglg ia tﬁ c#%gr’ gofe guelt?e namﬁ)% :féth&a@r gg?ﬁsdnbﬁé Sﬁheer Sgr‘as;{g}%la is under
cerdrel ﬁn@ﬁ@r vitat aldopogie is ewtfiainkg, a sione @om\re@tlg@aﬁtl ieahmslagpktreatment,
ht& B@ﬁﬁé Brgbefsr il‘(lggh%éiiﬁgh aﬁcfé)%}%}b%hab)éan be administered.

conS| |arr erni sinin
i sol EW%He?WeP@fOZ FeVoiR Wﬁ@nﬁ|'Saﬁ{ﬁ'%ttt@rﬁd§1’rﬂ3t§hﬁ‘iﬂ’gy op rectally, since

theqiangha assdierpdlbieRag frogefrmisRiadempaartwyi@8sitarabli idrhes.
has a powerful antimalarial activity. Derivatives wth
i mproved pharnmacol ogi cal properties, such as
ar t esmdrhisinjn, awhiebt has aobhtaar ties U@t efronarmealpam Arternisia annua

(q %ﬂé@%@l %Hiyf V@éea!nagéeed for c:(:fnturlﬁo‘ratnemﬂ%' n'hgs aangowerfuf antimalarial

ves ereof r arteSunate
aqti@kitsapra\rattlveﬁ wrmeirw@veﬁé nhﬁgﬁ@cmkm?nast prhpartie, esuﬂbsa_s artemether,
arf‘éefﬂ?&taln}é%];égﬁﬁﬁ@tar&%%mum;gw&d ghym However, 1t

i cul for these conpounds to roduce
conpliétraisindcavkigivaliveg Haiep! up sarigasr aFt@Sqﬁ@i@e@fe fa5gy part of the

adﬂ@@u re@EAS MhA e @rﬁos@@ﬁé&@bla\g@ﬁwst h@fsa%;unnfam;ﬁmuhremmVer it is
di 'ggl r%ﬁre ore be a causal in the selection

LS SPEBPYTHS I PAAe ormite ragyeB PRI ARG UpSlrges are
neteaiiind tge ooaviergiciomrekdsativae theeobih wondthaapy enslddherefore be a
C of conbi nations
o8l A SELERL S cr D PREIRCHERG o ST et
ant i el agipalficagriveniyngew diceernmendhdiye upeloftdeerapitess of active

méﬂ@@‘é’ﬂtsa%n’a‘qsp vl k@) %ﬁb&ﬁﬁﬁ@ﬁﬁ@egpgf@érﬂi@w an derkl)vatlkl%s thereof with

her a |es ha een recomend Sl nce

ot 3kl Reitegagiedignison heweplythﬁﬁwewﬁewn rﬁﬁl"WB‘F grtemisinin-

bad€y aBtBBRSeN tr@mm@es%dvaefe@ﬁeu&dwﬁm@ﬁcﬁémﬁ&e QGJDZ ®sinst\@Btd Health
eCtI

stral ns 0
oL ATEOY Rt o el e B R gt mP Rl nageutic efficacy on
resie@duCEirons, imuidaigeasetid angy igsiivamdrédetesyshsinbe appearance

propagati o 35Seyveral . combi nat i o S of
o BT, rellenio gl BTGRP T Bl i B ARG
| unsfearntat corebing@ing al ffde fyptleee haomen. Coart em(r), has, for

exanp|.e rﬁ&gﬁt c?w B&g/%grq ar?e?‘n& Itﬂ(? n?ﬂ?@hf?@% QBidOfinder the name

artesun I'aqul ne
CQ@@E@m§na@$ dar efampie, rféﬁﬁml Wf@pwqch aamaarth@@pgwbmaﬁon of artesunate and
an{i@‘éq\gmel (Mesdcanescribed in  document WO 2006/ 111647.

werver the beneficial effect of ACTE theraq[gll es

nei tHEr CYBRINBERY Rbrefeiiceddh 8 FimigREnHpatys ds adsribed in

publication by C. Snyder et al., Experinental

Par asi t ol ogy, 115 (2007), 296- 300, di scl oses that the

conbi nation of piperaquine with the conpound 5 02277

appears to be nore prom sing than the conbi nati on of
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Simlarly, the conbination of chloroquine and

artesunate does not achi eve satisfactory efficacy

|l evels (Am J. Trop. Med. Hyg., 2003, 69(1), 19-25 and
wWoarmactiseoes of the Royal Socizety of Tropi cal INEHFBR2O@/000129
and Hygi ene, 2003, 97, 429-433) and can 10 result in

e _sel sistant strains, in particular
Otoégmg?t \&8%%éﬁ 1grng ne. Thus even though the

ACT stavatvegythies beediclimerided oby\(ﬁﬁa)dm@rdpihe is emgiibhr fadvious nor
f&%@é&ﬁ%@'%@%ké}ﬂ Ieotfhe%Ehémbﬁrbg g(ﬁéé[v K Cor{%ﬂh%m Parasitology,

eas {1 nue

115 TR0 88&RP0I %@@@ﬁeﬁdhair Paloég)”tacyo'& of ivsTavatieoM thhtheacompound
@ﬁt?hé@?é%'ré U zahdore ‘Nﬂbrﬁt@m?sth@n CRERYMI Aon | ST Fbé@guine with an

pr.ecur sor er eo defi ned bel ow, and
gtPF%é?ﬁ'@ldﬁ”Yﬂ“V%SH@"r?S\/%{fW%t Neher eof . Anong t he
ar t ergirgilariyn td@rctonaﬁ:manes of c®eodune hedpaesenite does not achieve

ipventio nment i for anpl e e .
saf Edbh B M RIATEY: TRt MEERIR R0 sEPTe1Pes ane Tggneactions
oflittey dRogalr Beneisi ofi Tmp@@lSMetizoa]ecmngiEh@nw]ﬁo\w 839-433) and can
r%%%?%%oﬁﬁﬂre‘é@f&'ﬁ @ﬁ‘ﬁﬁ?kﬁl& galsfM@IgF isahd o ((:J\ioroqume

uent In

conseq evention
t r eatl] ﬁt‘hteVéf‘ thsrtheaACTrﬁtrng% tﬂcamrréﬂmgé@ér”@ Yl Carthe search for

néReoeMRAEAE 8f ftink 4 bativeVhdredRAE i8] S0thBrsafel B& Sasy and should
thereof for the purpose of 25 the present invention,

bgc@k&dr i bed in the patent published under nunber EP
1 196 371. The precursors of the bisthiazoliumsalts

of f% lr@se%vlrkfenflt%n Je[é?e@%ré) 8@%&39; c§r!18f ? lb%ﬁﬁ%to; v salt, which is a

i nven n corresp
compyurghdf {oupuief (VMBPorla PeEuBRL . thmﬁp"sawﬂ‘emﬁd b#iowaged artemisin or a

dgﬁ%@l% tiﬁére@ir %H(Br%oﬁ% Qﬁlerq{sh‘x%s d\éﬁ\traﬁ’;v@@ ok TRItAE iRdsent invention,

fect, characterized in that they are products
”“@QB%I W FEnePFIRY Hiesqiﬁ‘éfj%na’)rfy aaRRYIAtem FMeheng arteether,

hydraénérh@murs&mwcﬁ@ﬁwﬂnﬁo ge/rleral formJla (I) AR -
are id

i {1 Spehe FBingie Dsenes agﬁa“’f?%%%s@'h e, syneray and,
coregpeeattly ¢ v uae g duppileatih Ahd/ootrebioremiilcd:maland dn eoamticular of

eger from2 to 4; R represents a hydrogen
Sé\%rg%a’é?% to Cs al kyl rad| cal, optionally substituted
wth an aryl radical (in parti cuI ar a phenyl radical),

a hyﬁiﬁé’%%hpo@t%s%fk@ﬁ%ula VI V\’Qh@ %Is‘bh@re@utg&% tha@bERr the purpose of
contains from1l car on atons, or
the present invention, are descnbed in the patent published under number EP 1 196 371,
The precursors of the bisthiazolium salis of formula (V1) for the purpose of the present
invention correspond to formulae (1), (1), (I, (IV) and (V) of EP 1 196 371. This patent in
fact describes precursors of drugs with an antimalarial effect, characterized in that they
are products capable of generating bisquaternary ammonium salts and that they

correspond to generat formuta (1}:

A A
- .
>NM(a)-~—-wz )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'; of formuia:
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5 aryloxy (in particular phenoxy); and Wrepresents a

hal ogen at om chosen from chl ori ne, brom ne or iodine,

or a nucl eofugal group, such as the tosyl radical
WWE006H45888, the nesityl radidcal CH3-S03, théOFBRBDB/000129
radi cal or the NO2-C6H4-S03 radical, . or a group A2

whi ch represents a formy—cagi cah-m-l{;HO or an acetyl
radical -00- 10 CH3, - B and B' gre identical to or

di fferent from one another and represent:

\Aﬁi@?&%r is AERRSRE el & totf‘eR'Q QM@%@%& LR %gén alobn, A @nqo Cs a!kyi

repr esent, respec ivel
f%%ﬁ'egpw@ﬁhw@sfﬁu@ﬂow R ki cfﬁd'ﬁ%ls i rﬁ)ér’f%ﬁé a phenyl radical),

hQ@IfObd]U bhokd§, R WhRRaME allirakid NShiddes Roly drn®@%eddrbon atoms, or
espectively, the groups B2 and

a@;l%y (infpa}[\h%p}g\ew@(é,r esent A2, B2 or B 2 being the
agd oup rédeashidef haledeabove, crarsea @oraughi@fnef aremina: o2Mdine, or a

nuaempglrﬁggﬁg sglgg:?gﬁ@d Oésprﬁrgdm Clqr 859(%0 Ré'ﬁiesm%uecaa CH3-30s,

tipaC Ei-80k sadic@il ot fd)e(ISg;)z-@di“kﬁoarraduCalal as appr oprl at e
subst t y ical -CO-
bt HRsl | @h@ﬂ%&ésé@ggfg L}EY%({%%%O&EH?%WXC%I radical -CO

aryl oxy ¢groups, or an anino gro
group, where Mis a O to 03 alkyl; a phenyl or
benzyl radical, in which the phenyl radical is as
ast one

t t' t ith at | c
- BRI 5By Bt i s b B o fBPregent
optionally substituted with an ami no group, or with a

nl tr o&%ﬂgs;%ct@éWQﬁggFD% *Eaeta%g%)/%' K and A’ %@lem 9(1:“5%ectively, Ay

terocy
amw\chBaen@ Be rh@rteeeraimgzﬂ grcmaé:’wawmh Gae theraames defindfionszs R’y above,

b@tléarnﬂsﬁwyﬁ &Beér%toﬁ%ygenat ed; R2 represents a
hydr ogen atom a to C5 al kyI radi cal or a

-0H2-000(C1 to CB) al kyl group; WO

20091&15@@651%@!:%0@:%@@@%%@12 {02 asd AOFepRE3ENORY, B or B, being
r.aryi)carbonyl OX¥W§F@U or else R2 and R3

t'?c%ﬁ%‘t'%%?a? a?fmeg Phy L&t 8ih r 6 carbon atons; R
and R3 may be linked so as to forma ring containing

5- to 7 atonms (carbon, oxygen,sSs@kfur); - a
represents: . either a siv;}r--féﬂ bond, when A and A

represent Al and Al: or en AR, and A" represent A2,
i.e. a -CHO or -COCH3 group, and B2 and 32 represent:

in which -Ra represents an RS- or RCO- group, where R is a linear, branched or cyclic,
Cy o G, in particular Cy to Cs, alky! 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 C; alkyl; a phenyl or benzyl radical, in which the phenyl radicatl is, as
appropriate, substituled with at least one C; to Cs alkyl or alkoxy radical, said radicals
being optionally substituted with an amino group, or with a nilrogenous or oxygenated
heterocycle, a -COOH group or a -COOM group; or a group -CHj,-heterocycle, in which
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 Csalkyl
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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S.-- Ra. or, when A and A" represent A2 and 32 and
B' 7 represent Rl, a group of formula: (b)S Ra (a) or a
group of formula; S- Ra 20in which (a) represents a
woreheowescds 7 and (b) a bond @ owards the nitrBOEFR2009/000129
aton] 7 represents a Co to 021, in particular 012 or
o 021 a o] rlate W th
8 ser %V@F%(ﬁ n Mﬁ(ﬁa”ﬁhﬁ%obﬁgy 'OH% and/ or one or
nDre heteroatons 0 and/or S, 25 and/or one or nore

BRI G d ﬁegigq’elr%n% e r:R&%{)ﬁfﬁﬁ%{%ﬁ% 536 Ly b%ﬁ%%?ﬁé"‘m Qnd R; may be

salts 0 ounds provi so

'@6%@5%@@ tQ@mT@sréquqt%fﬁ'”%i%OtP oftors aéﬁrrey'n crxa(a%ép”urwhen
n=3o0r 4, Rl represents a 01 to 04 al kyl radical and

Zre esents a Co to 010 al kyl radical. EP 1 196

3P S§Bsdescr|bes a subgroup of precursor conpounds
.aﬁhdeﬁemghﬁﬂx@bwmamKﬁhmngﬁﬁﬁsmwmhgndQ1g®n&mahAandA'mpmsaﬁ

or myl - - Rii RRRI WO
oSBT & 4880 O30 T B R . R T W n
and Z are as defined above. EP 1 196 371 al so

descri bes anot her subgroup \of dtur sor conpounds,
constituted of the precur;é}%* s descri bed above, for
which Z represents a C13 Cx, alkyl radical. 5 EP 1
196 371 al so describes a subgroup of precursor
compounds constituted of the precursors as described
JoR ilteR R BeY kot rasehonosiy Bf aitd Bhiaphesént Bpreegenp sf @rmula:
-(CH2) 16- group, 10 EP 1 196 371 describes, in
particul ar, the precursorﬁjchoggqafrom

N, N1-di met hyl - N, N1- (5- " \_.. <

chl oropentyl)-1, 16- hexadegQ ed anlne di hydr ochl ori de
or N, N1- dlnethyl N, N1- (4-

chl oropentyl)-1, 16- hexadecaned|an1ne di hydrochl ori de.

or a group of formula:

(b) S Ra
o
@ R,

in which (a) represenis a hond towards Z and (b) a bond towards the nitrogen

atom,

- Z represents a Cg to Cyy, in particular Cq, or Cy3 to Cyy, atkyl radical, as appropriate with
insertion of one or more muttiple bonds, and/or one or more hetercatoms O and/or 5
and/or one or more aromalic rings, and the pharmaceutically acceptable salts of these
compounds, with the proviso that R'; does not represent H or a C, or C, alky! radical,
when n = 3 or 4, R, represents a Cy to C, alkyl radical and 7 represents a Cg to Cyg alkyl
radical.

EP 1196 371 also describes a subgroup of precursor compounds as described above,

corresponding to general formula (1)

H H
R=C—(CH,n—N—7—N-(CH,Jn—C—R,
W R1I Rl W
()
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EP 1 196 371 describes, in addition, a group of

precursors, corresponding to general 15 fornmula (I11):

-1 Ra-SN-z --NS-- Ra R2ZR2R3 of to general fornula
WDWA09H05666 or to general formula (V): 7 in WhiBHRRAOS/000129
R, R2, R3 and Z are as defined above. EP 1 196 371

u%ﬁ&rmbexﬁ wn %ﬂg zivsqglda g PEYROT conpounds  of

f or mul ae escri bed above,
chosen fron1 5 -

ANNY dioh o MAlsNidde ﬂbéslaﬁ@h@l%ub%g &Z)t &y &péﬂé&yéonﬁad{ﬁﬁﬁg‘oé%@ututed of
t!Ut 1re %J/r %112 i am nododeca ¥
NAPTEGHE B AR 299CRBed R Ve et WPED 2 fspf@ﬁeﬂtﬁ@tqawt%ﬁv o tasycal.

Iphenylcarboxy)thlo 4-

12- dod TEAf -
T IRt et SR Sk Rl S R oot FepRyge of the
pf@dgﬂ%ﬁbwyﬁftdﬂl 0- the nethiony $0bgroup, for which Z represents a -(CHy)yg-

gpd.% 1-enyl1-1, 12-di am nododecane (TE4Q), -
di fornmyl -N, N -di [ 1- met hyl - 2- S-t hi obenzoy1- 4- met ho

xybut - 1- enyl] - 1, 16- di am nohexadecane (1E8), - N,

EN + dod 97 MitdsdNbes, in partrcuiar the precursors chosen from N,N' dlmeih NN (5
r.o- -oxat hi an-4-yli dene)

C%rﬂfﬁwf’ﬁrﬂ%a@&@eao{wg@ﬁ1ﬁ%) BTG e G 1 Pom A Amety-NA-4-

chloropentyt)-1, 16-hexadecanediamine dihydrochioride.

EP 1196 371 describes, in addition, a group of precursors, corresponding to general

formula (H1):

H H
O 0
Ra—S N—z ——N) S—Ra
RfY R Ry R

aly

of to general formula (IV):

(IV)

or to general formula (V}:

V)
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- N,NP-diformyl -N, N1-di[1
-net hyl- 2-tetrahydrofurfuryl met hyl dithio-4- hydr oxybut -
l-enyl]- 1, 12-di am nododecane § TS3a),

N, Nl -di formyl -N,Nr-di[1 . Lo-di an
di d t-1-enyl] -1, 12-di am

ﬁ‘%ﬂ@%@é@giﬁaﬁ %“é%%)ﬂ'e as rox%f)kl_fﬁ»nw ?N)ll\ ]11- dirl

- met hy1- 2- benzyl di t hi o- 4- hydr oxybut - 1-enyl] -1, 12- di am

- i f

R Br Fotilr Bigruln) saP RSO P S st formiagy s @) ena v

aﬂQeSCdb@habm@odmnémm S3d ), 25 -

J\Nnﬂ dsbrf pr op 43‘}\ tﬂ}/lu -§-thiobe %z)?% mefhoxyb lii‘] 1_-ff1y_LlEj,al.'Zédriﬁmino—

drslesaie (|T83d) and N, Ni-difor rTyI - N, N1-di [ 1-

ﬂl’&N’MﬁorﬂwyﬂNﬂ‘ﬂ)}ﬂl Qfmélhﬂeé Bepyidthylarh#ofHe@ifidHA Pe8ERRP thio-4-

'% ']S?? ﬁ@ﬁmm%?d%?%t(iﬁtjﬁaq am no- 3, 16-S-thi o-p
—Whrﬁo«yrbrerﬁzi‘djyds{wnéiayl dBqpacaphszomethylhedliea® ok il 4-methoxy-

7= nzyDdi am no- 3, 16-S-thi o-p
&tyt?{g&l 1E'\)lile2ngtgﬁqﬁ{og%%gé g](oT%A’g)gt adeca- 2, 16-di ene (TE10),
gy, Ny-rilformyf N,N' d|[1 methy! -2-S-thiobenzoyl-4- methoxybut 1-enyl}-1,16- dlammohexau

Rochfe () - di for rTyI - N, Nr di et hyl di am no- 4, 17 S—t hi oben
yl ej cosa- 3, di enedi oate (TEl2), et
é"?l"é R '\bnN &r[ﬁ(;}rom No-fvSEn S Proaitidn- ﬁryﬂéﬁf@efsy'ﬁh“i Zfiamino-
®nzoateeiTEasa- 3, 17- di enedi oate (TE13), 8 or finally:
2,15- (N, I V-di fornyl -N, H di met hyDdi am no- 1, 16- S-t hi oben
zoyl hexadeca- 1, 15-di ene (TElS), -
@ ekB-i(dd:NI ' - di f or rryl - N, Nr di benzyl ) di arri no- 1, 16- S-t hiob

0 [

eézcérﬁ:fcﬁﬁgmg@%- her )ﬂ fﬂ%ﬁﬁ é\ﬁc}’énr”' |§j=tr\?}§g¢ ‘%nerybf’t enyil-

?%ﬁ@ﬁ?"’é&@ﬁ@@ﬁ@ (@B3eni azoI | um saI ts, haV| ng good
~NI-8Rd - IN @i[‘i JnYétF&Eﬂ ?ﬁ%p%@ﬁﬁl@—im%xﬁguﬁﬂegﬁpﬁﬁ ldiamino-
cI(C)irnula g!o? 0SNRb)-

odecane (T .
- N N'-diformyt-N,N'-di{ T-methyl-2-benzyldithio-4-hydroxybut-1-enyl]-1,12-diamino-
dodecane (TS3¢),
- N,N"-diformyl-N,N'-di[ 1-methyl-2-(2-hydroxyethyl)dithio-4-hydroxybut-1-enyl]-1, 12-
diaminododecane (TS3d),
- N, N'-diformyi-N,N'-di[ 1-methyl-2-propyidithio-4-methoxybut-1-enyl]-1, 12-diamino-
dodecane (TS3d), and
- N,N'-diformyl-N,N'-dif 1-methyl-2-propyldithioethenyl]-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-thiohenzoyleicosa-3,17-
dienedioate (TE12),

- ethyl 3,18-(N,N"-diformyl-N,N'-dibenzyl)diamino-4,17-S-thiobenzoyleicosa-3,17-
dienedioate (TE13),
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RcRd (M) in which Rb represents RL or T, T
representing the group of fornmula:. z R2ZR3 15 with the
provi so that Z does not represR%nt a C6 to C8 al kyl
radi cal, when Rc, Rd, R2 and represent a mnethyl
radi cal, or when Rc and Rd, on the one hand, and R2
ShE"AY. on the other hand, together form aromatic
r~|2m@sa\mm;mmymwﬁdmmmmmm 16-Sslos@RbPReHIBcRA M- diene

Ef% representing the group of formula: SANi x +RI R3

RE épresents R3 or U, U representing the group of
f @rimuNa'-diflBm RN, NRibe R/ aizthizo- balﬁr@tmsbcmeﬁyln@@dabmvao diene
@E ing understood that Ro = T, if Rc = R3 and Rd =

d =P, if RR = R3and Ro =and Rc = U, if Ro = Rl

and Rd = R2. In particular, EP 1 196 371 nenti ons,
Emm 9od HEY &eyéehb@se@urﬂ%rm% 'cV&%eS’ Be/vdtved g@heNed fltolinrecursors of

q1 Yatlves chosen fr

jhigzsl HB&@B%MW@@H@ @PET&'%EWP’&WW@Q{W%W%@ y#gtenal formula
@m@llunj di brornide (T3); -

1, 12- dodecanet hyl enebi s[ 4- et hyl - 5- (2- met hoxyet hyl ) t hi
azolium diiodide (T4); 5 -

1, 12- dodecan®et hyl enebi s( 4- géQhNLRblazollun) di i odi de

(T6); -

1, 16- hexadecanethyleneb|§£ - e le 5- (2- net hoxyet hyl ) t

hi azol i um diiodide (18); V1)
% d| oxadodecanet hyl eneb| s[5-(1,4-dinmethyl)thiazoliu
i | odi de (T9);

3, 10- dinX@He@mtaReomjl“érmh’eg[rﬁing hebanory of tormetehy| ) t hi a
zoliun] dibromde (T10); gep~e

dodecanet hyl enebi s[ 5- (1- met hylﬁét hoxycar bonyl et hyl ) t
hi azolium diiodide (112); 10

dodecanet hyl enebi s[ 5- (1- net hyf‘34 étthoxycar bonyl et hyl )t

\Wltl@w M%o%é}fz"% n(gt éﬁaevsen to Cq aﬁkywiaddcI | Ocren Re, Rd, R, and

o ecamst enepl s iazoliu

?Ti%res%ééﬁgﬁhﬁ'e'taﬁv%ﬁéMi'”@[‘zélc( i%@ﬁz?ﬁt”l‘ﬁ a2dhpigjand Rz and Ry, on
thielstioarird@d (14 6ther form aromatic rings containing 6 carbon atoms,

. Rd represents R, or P, P representing the group of formula:

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

According to the present invention, the compounds of formula (VI) may be in the form of
a free base, of a sall, of a hydrate or of a solvate.
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Finally, EP 1 196 371 describes the process for
obt ai ning the bisthiazoliumsalts and 15 bi sthiazolium

e?‘ﬁ@f s _mentioned above, in_particular the
@&% 56f the conpounds of formula (V1) sucRECAERE§09/000129
14, 16, T8, 19, T10, 112, T13, 115 and T16. In

mapsdrtm:acp t hes SVﬂﬁﬁlﬁﬁlbﬁs afmdndy 1he dleseri deda@rs RRYEribed above,
71. Si mIarIy the antinmal aria

igf%UWEVG%W“Fﬁ8§$§Wconpound is described in Table 13,
page-dageminetinilanebiive medol gty AR thistwivinhdientnhios (T3);

rpl@{j §e<,1a ﬁé}[}g‘ﬂs?tﬂh'feﬂp Sﬂl?ﬁétﬁwgwﬁﬁﬁ% vﬁ%!i()dlde e

|az

| en
%‘3 6@@%55186%%”9@18 %ﬁmfwﬁhlﬁz@wm)hﬂe@@m (Tas descrl bed
ﬁb@@’ﬁex&@@arﬁéﬁw?@hétﬁ@@%&ﬁyla& @%bfﬁ%&yé{ﬁer%ﬁ%%j dllodlde (T8

ccordin a secon I nvention rel
S G bR a Ry s 1 dr R BiA-a L DT IBRT O | s
-aa wmgwudse@émémm@ué@s (53(h JheBEylal- rﬂém9|t)th@9mlﬁwls]eﬂﬁ@fﬁmea(s10

bed ab
R RO B e B b b Epanee NS b e T 12>
ofodacdlmsthﬁeradm [B4tansaih-4-athixgharibsngetbpitpaaoldirgfdibromide (T13);

f

Og?%ﬁé%@%‘ﬂ“ M)?ﬂém%ﬁm fiaglide TSy oxyet hyl ) t hi
g@gpq;qmqthﬂermmﬁ{ﬁﬂgb@ngj Jthiazolium] dibromide (T16).

1,12- dodecanethylenebls[4 nmet hyl- 5- ( 2- met hoxyet hypt hi a

ollug% i odi de
de t%?ﬁ%ﬁ‘i@ﬁ? 0 seaaiy I PhPRRBITUME Bistirrofen salts and

bistiiyzolium precursors mentioned above, in particular the synthesis of the compounds

O}fcgff?l Em% @gigagiyliﬁg;é”ﬁ}o fﬁE‘rW'Té (f%\% FEE 5haon)((jy1e1t6h¥rppar icular, the

azo
sgnthesisli b xed ésd desmiset ydre pebé 31[8591’( Ep4t thaet hypitrtilbdz dhe umtimalaria

akt
Sy B St e 1) oS g 2 e g coryment
zoliun] dibromde (110); -

dodegan®tihy igeabbs Eéatéé TcﬁTﬁté@)‘x’T‘lmﬁ]a'ﬁ%ﬁ hexyeiainbony betYihdledients, a

hi,azol iu d| i Q

Py L Sﬂéw GTW‘PH%&‘%Pi famatid dXYc 8 BoPRPCWiERY Hhereot, as
dbs@iveli isboge, @hb matmigken ol Jkiivative thereof.

dodecanet hyl enebi s[ 4- 0- net hypt hi azol i un] dii odi de

(T15); - dodecanet hyl enebi s[ 4- (1- benzypt hi azol i unij

di br 8atdeing 1063 ; secand atfedutiet @wvedgroreateg toaacombination of a

lfsﬂ’h’éz'b[;u lte% ich e 4 EMF\PBU %ﬁ’rji ?@I?T 4 mﬁ%‘cﬁ‘%r‘ Wbreof, as

[ azo ium orrru

dqsqfte%a@@aﬁﬁ@ RAYPEAEER-S[ 4- et hyl - 5- (2 hydr oxyet hyl )- 5
thi azol i um di bromi de (T3), and artesunate. In these
cts, each o C“V%pi‘ redl ents is used at

bj f ot
conGATTAES oF Endiiy GHPEER o eh B s peleievis Foteeyaton of
bisthiczuiimgalt, vehicib ectdnatountinf @ashlof/ 1} beowarinrat i ons,

i tf? doﬁég %?e’sz %e%”géf %hﬁf &h{%{dcon‘g@]up@”azore& T‘ﬁ od bromtde (T3);

hese active

-1, zzod@mmmem@uiﬁmmmpm@smyﬂmwm )Iﬁyatrcdmw@til_rqdl@a fina
SO AR LT BUESRIIn| 06 FBTE! Ay o

- % a)q3-|hg%@dec:§|5zethylenebls[4 -methyl-5-(2-methoxyethyl)thiazoliumj diiodide (T8);

- 3,10-dioxadodecamethylenebis[5-(1,4-dimethyl)thiazolium] diiodide (T9);

- 3,10-dioxadodecamethylenebis[5-( 1-benzyl-4-methyl)thiazolium] dibromide (T10);

- dodecamethylenebis{5-(1-methyl-4-ethoxycarbonylethythiazolium] diiodide (T12);

- dodecamethylenebis[5-(1-methyl-4-ethoxycarbonylethyl)thiazolium] dibromide (T13);
- dodecamethyienebis[4-(1-methyl)thiazolium] diiodide (T15);

- dodecamethylenebis{4-(1-benzyl)thiazolium] dibromide (T16);



The artesunate present in the conbinations according
to the invention has the fornmula: 0 ONa 200 A subject
e invention is also a pharmaceutical conposition

@%%éﬁqgﬂ1ﬁ Sas active ingrediéfit, a conbi nati oRCHFREOGH/000129
blsthlazollun1salt of formula (VI) or a precursor
drverreefinaten particular T3, and artem sinin or a
derivative thereof, in particular artesunate, 25 as
defi ned above. Such a pharnmaceutica
Ryt oty 1bia)fnuﬂimBtn!ﬁiéaﬁtsthtehre\reap@ruteimaé loya edrfiBiobiiorecidosesiazolium
s%ft o"r’fci%ﬁ%{}‘v@z%c% 'r?gé Hod 'n‘?% beius?gﬁga%fﬁﬁ‘g Hhydroxyethyn-

5 thipr@wisdibiomidy (T8), aterdriestinates t hereof , and al so at
| east one pharmaceutically acceptabl e excipient. Said
exci pients are chosen, according to the pharnmaceutica

If d1e5P sHE iR ceash RS EMOACtYE Ingded RS i e o ades perBd@tion thatyefiects
iﬁ@ﬁre%@tﬁlk/e gas@hw ﬁ%zn@mélhfe@ﬁ& ke dané BQﬁz@m@lﬁbrls' 8

Al Qe art oﬁt %% grtlﬁns of ea of the
%oor?ﬁ s, Eﬂcﬁ Oa% op hgSR AT Y €e5%5her eof

10 which exert an antimalarial activity in nonotherapy

and I

"t editon 2 fRe e RR e IR Gl R R Rk At goromic

(tonpesed ioriae ¢cmmbma‘fmerﬂcagrctr’@tceﬁ§e inyehtiorohahdine sgpetture which

isiapsul es, powders, granules and oral solutions or

suspensi ons, sublingual, buccal, intratracheal,

intraocul ar or intranasal admi nistration forns forms

for adm nistration byklnhalatlon t opi cal ,

transdermal, subcutaneous, i ntranuscul ar or

i ntravenous (bolus or p fssion) adm ni stration forns,

rectal admnistrationto mé, and 15 inplants. For

topi cal application, tHhe conpounds according to the

invention may be used in créans, gels; oi'ntnepts or

| otions. Admi ni stration routes envi saged are

oral, rectal and parenteral routes, in parfigilar the

nuscul ar, i nt rarect@ls,z0d i ntravenous rout & and

especially via a drip. 20For parenteral
15 adninistration, use is made of aqueous suspensi of¥,

i sotonic saline solutions or sterile and injectable

IR SO SRS R o o

foprepyl ene gl ycol or butyl ene glycol. The suspensions
may al so contain, if necessary, antioxidant adjuvants,
or the active |ngred|ents according to the invention
may be diluted in approprifatie 25 sol utions, such as
glucose or NaCl, in grders he subsequently
admi ni stered via &di Wth parentera
adm ni stration, and id_ps lar via a drip, the
preferred dally doses of eachwpf the two active
i ngredi ents of the conmbPratien according to the
i nvention are as indicated above: 3Qbisthiazolium salt
of formula (VI), in partiegular_T3: hetween 0.01 and 3
ng/ kg; artem sinin or a deriyati theoeaf, in
particul ar artesunate: bet n 1 and 5 ng/kg.

20

A subject of the invention is also a pharmaceutical composition comprising, as
active ingredient, a combination of a bisthiazolium sait of formuia (Vi) or a precursor
thereof, in particular T3, and artemisinin or a derivative thereof, in particular artesunate,

25  as defined above.
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There may be specific cases where higher or |ower
doses are suitable; such 35 dosages do not depart from

he context of the invention. Accordlng to the usual
%@%%QW%%‘ﬁPﬁe dosage suitabl e 'for each patlenthQWRQGDWGW”29
determ ned by the physician according to the nethod of

admi @a&ﬂlr@bh@ﬂwe@@g’m{dﬂ@orW@men &ﬂﬁmh@ﬁf@e@eﬁ]ﬁa@t@iny&ﬂfe@uve doses of a
onsecuti ve

I?%iwggglgmbﬁa Eav&lﬂci“bfs W@n}p\%@@g ?Q;gmll’]qu\ﬁga @nqrgcur%on thereof and of
pteafisinabdryof LetioatBek nhakes apdrado ofr lesgcinal [)hammac,euhcally acceptable

%1&!%@1({ eé%zdp?c ge%és g-}l—(!]'cecs)éé’q %tcngrlrd{ng Ctlgmilgep ef %t%ale%)a@ and the
rﬂ@&i@ﬁaégidmwtremnd despedl fyomddeicbrg axhipiepér afisuch@me amawd to those
s%llilleevﬂwntﬁetej?? Bat hﬁ\@%s &aﬁ/rbg&isw @?%a?‘ﬁ for thS @F Bﬁﬁds are defined

nosi s, ubsequent treate a ain
%Cﬁ@rdm fé’rﬁha 3PS &eereqfhw@c@ @ts%fé@u&wlm aélat Addivity @am%@therapy and
reRddt iRk resechye PRBAGNAICARNy WetiRfeafidrem Si ni n _
derivatives, by any other %nomn treatnment for malaria,
but al so by adm ni stration of the conbination
ac corithenapirapriahe uhineeintinismatioAnogxanpineriaf ocdosage anth as tablets,

s%ﬁ gpthlglg?eg%an %gblgés& ﬁgé%n&%@&f a%d rn?g/é%% %%g é)rf s&gpensiens

artesun RE" 775t
snblmgsldbfouwc%aﬂm“@uﬂch@fal trﬁr@Op@ian @hmtr@rﬁaﬂs}ai ahinksitelierg forms, forms for

a%iﬁﬂ}(r%t@atﬁﬁl B%}(' Fﬁha@ﬁ&ht tﬂ:gﬁca]- %raﬂgéé?g{afja¥u@ut£{ebﬁ§ur\ﬂFa‘?’nuscular or

and O. he next hours (‘D2
”ES@)VQ”‘P%% b&#ttﬁe%ruﬁ%ﬁﬂ@'%ﬁoaowm@sti@c’@efomjs a@m%lagm'gaﬁfw aform% and

uﬁp!dh!spFoﬂ mp@arsapwt@oﬁr e dagpoahdDicanding o §RAAYEALBN may be used
: reg bag%ag i gn 53 15The adm ni stration of each

%? He- gﬁ?ﬁ@ "WYFL&i ents may be carried out

si mulAdemegiugion, rotee| swissgparatebyal.oredgr ead paenevar routes, in

pggﬁﬁla %%qﬂfsr&la?l mﬁ’%‘ct‘%i §r‘i ﬁl& %\9 ous \Qpﬁ@ 4l SpeCifiH/ via a drip.

mnistration is carri e Si ol taneousl
active ingredients my be conblned within a single

phar P‘Bﬁ%‘eﬂién@@hi E@nmidifaxed usominnaldl Bﬂ)aqu§é{%hs@5§)eﬁszons isotonic
capsul e sui tabl e for oral

sglaﬂﬁe] ﬁplgwr}% iobnsterg@ @qﬁj tllﬁ@ctglgﬁesqu;%]s b‘é{b'Ch ofCrdain ppharmacologicaily

cémpmm@tdnsp@rsmg b@@rhl@ dreori \.ﬁ)étl':lﬁg!j %@bﬁﬂs &ﬂ%)@dﬁ%ﬂé afrb®Msne glycol or
di ents i nat

o OB ap aHGT TSP PRI ToR iy A | U Geres pRidant adiwvants
ohdim ractve amwememlaeae:@ﬁdmg ®i ﬂn&l raegions rey be diluted in appropriate

PSSR P DR TE B L ShL ARG 0 o o
the invention nmay be in the formof a kit conpri sing,

on t{gino e!'i‘l@Fkﬁ adrSisCAIRO UM :ﬁfpefr@d'dﬂ%l GE (avhblpofhezig‘re?erred daily
hereof, in particular or a salt, hy

ec rsor

‘gf éﬁle\‘?‘@’hf) thgrwo asHve W@"*‘d‘é‘?ﬂé? Oﬁ@ﬁd?O”ﬁ’Ftaé'ﬁﬁ‘ é’P?F?”H'“SrtO Q“e invention
aderd ivditaive abbereof, in particular artesunate, said

compound of formul  and_the art nat

O e Rl oo b A 15 DS B BB e
be adm aitaieinzdors b nidrivaiheotelanf, Sepatiatial yrisuneie: detween 1 and
manner ,? ?%d out over tinme (sequenti al

admi nistra i“on). 30 By way of exanple, a unit

adm nistration formof T3 in tablet form may conprise

t he fi0ld %WE@%@@@%@S wnbe qﬁ%ﬂ@r}ﬂ' JE@%?%%SGE@ are suitable; such

35Sodi um cr'oscar anel | oseb 6‘;[%2?‘ e starc

da9geeDLY PPoPRAAET P e FPRfE Frigvention. Accordlngqo 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 infended to be administered for 1 to
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Magnesi um stearate3 ng 13 Equal l y, by way of
exanple, a unit admnistration formof artesunate in

may corrprl se 50 or 100 ng of artesunate
%“?ﬁg&%@é{g@g&y exci pi ents, for '‘éxanpl e |actose, "CHF %2000/00012
croscarnel | ose, anhydrous colloidal silica,
WEMmcmyzsztc&iylsJ aeccelol ui(ﬂcseia&ﬂmem&lrﬂ;ﬁ%latjlﬂbﬁtl’%am@teﬁ,tlva ingredients,

rﬁ@%‘ﬁ y‘i’ }Aoéé \Iﬁ@ﬁegf(gre aoggEe%baH 3 bgﬁj?%gm?n Z‘Jtagﬁgsw%nh%tpwent time
mﬁepahhs émlieCSTOnf’gd@fS or3essnd paO0icigrip hdanrtasonafe, mamsively and rapidly
r@ﬁ@tﬁ?n&lﬂ?é B%E%nﬁé o Ql;bor gzﬁw%h@l%& *}%%% ”{E%b&%%dms [or her lethal

above, the ose achl ev
RTPg eSS t@fb@oﬁéb%%ﬁ@ty bealed agpinst rihgweaf@fﬂa pet aﬂ@l eTth§ subsequent

tﬂééTrhéntS@{mEbéj@&ﬂQ@%upf)y Fnofferdy gf\ﬁi%ﬂﬁﬁérﬁrsm@f d@rfva-lr?tasa%‘} any other
ation are used for the unit forns

b R e PPBR PoRil 94 RY BRGSO SAITE SarmEs atcording to

thdrpsentghi | led in the art. For a net hod of

adm r r al

admi %nséiaﬂ{;:ileg ﬁf (1?%59@? f@g h%g@e & P rg rimﬁﬁ b8f2 4|—§1g/kg/day of
Figsenaig ahd frog/kekamef 3 fanthedlirsio?4 betre matrgaenait pi ént satient (D1)
e%ﬁlbltmlj @@ma érnaO%Sd %H%’nl 1 g%q{/&}/&aﬁﬁ%ﬁ esuﬁé‘l%%n@% 8 mg/kg/day of T3

ng_e%cero and B hat e
e8P gireatd B‘PU% %g?ﬂafDCEioagﬁ Jigsghale FguibeI i3 b%pg weipirdglered via a
dep ARl gngl@dinbig adm BhS i sdpagie A5 Puef a5 ssypat e and

of T3 in 20 a vial may conprise 24 ng of artesunate

and 1 ng of T3, and al so customary exci pients such as

t hosd hﬂmcmmmamaiioaboﬂ/eacﬁ e the avo beiting inglatiBhst ﬁ]@?cba’ikamed out

f??Lﬂ@L(%L%ﬁy Bpglgé( ‘sﬁé Ty c;r%lpge%gloéué %ggr nﬁ{ﬁ%a%ﬁnt cﬁpllnﬁg'ahon)
and/ Wheﬁriévélﬁfﬂ'mﬁfazfgn S%V@Irﬂ@d el aimuanedisth tftfotwral@ee ingredients
aﬁ%@@@%ﬂ;‘n@@ rvﬁﬂh?noﬂ s;rﬁg{?e %hlﬁﬁé(%%calqg)rn"flgﬂ&fdf&ﬁﬁtinﬂﬁnon such as a

erapeut] c dose of 'east one thiazoliums

LA § SCLCEHSoBHIEPET for sy Auddnipigintio:, o Iﬁr%awrag@rdnp bag, or a
farieladon suitablepfar intrakdcall adminigrfonf an effective

ther o o ForBEFEr e e SEPedlihielon 355 qoub d egarengon may aso,
wta@heznifsat ecdzenmmtwh tlamewfuis | gimottarelose o8 agueinidliahddust ®e present in
dl?jﬁ{c‘# REA LB tcaff s, PL 91\% 8H(§étyth? c%ﬁ{bma?gns ?%:oad:g% to the invention

resent I nvention a
MaePe ehedBban ef a ki compaaing ngp Wrdherhapr ethe reoimpgundbbioirayla (V1) or

a pfécgﬁarotr ST inSRYRIUG R @Td 8ait. 'ﬁyér‘é@i §F§ol\%fnt M, on the other hand,
vention is also the use of a conbination 'conprisin

a'é@“%ﬁ Q& divaigr thaieahis ParcWpsaisapBle: B §9W0Ufwlw@fdﬁrmu'a (V1)

sUCh B “ﬁbﬁmttmacbrtb‘suﬁﬁémél@ fo\igtinel c@nparaaatits ahd thagkeRfnded to be
sinin or a derivative

abov
PR SRR B p SR aRhed b 3Bemes oo Gt e eapaventia
aChilﬁrmatrm;m)car nent for use in the treatnent or
prevention of malaria, in particular of severe

malaria. 14 Finally, a subject of the invention is
By way of exampie, a unit administration form of T3 in tablet form may comprise

the following components:

T3 6 mg
Mannitol 224 myg
Sodium croscaramellose 6 mg
Maize starch 15 myg
Hydroxypropylmethylcellulose 2mg

Magnesium stearate 3mg
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- a kit for the treatnent or prevention of severe

mal ari a, conprising, on the one hand, at |east one

bi st hi azoliumsalt, which is a corrpound of formula

(VI) or a precursor thereof, W on the ot her hand,

at least artemisinin or a derivative thereof, in 5

par t i Eavally, by way ohexaspleqn dnitadpbisiation fngrafgrtgsunate in tablet form

A RRSHAES 86 &n%@ﬁﬁ§r8f3érf@s%§t§rbt¥cﬁtch¥t@nﬁw %meﬁnts for example
di Stinct dri S or conpart

nt s
Bitope. i BebEEe QeI aneBlRTS 8?'%%%@?*?5% '57@ Shlplose and
rragBedih s@éargt@fl ned above, char acterl zed in that it

conpr L.se n the.aope h

1, rlrg Egl&%@aﬁ%wﬁ o&%%mgl?a r}"é]ﬁh ﬂmei@%%%t% fgtrfna )?)9e HSiP? tahcombmation
aiz eltésumptedata g3 rdey camgrisd 0.5omat dfeTdahd rShewdyf aitesunate, and also
bﬁﬁéﬁw @féx% ML Cuch g thos T“H@ntfbﬂ?@ E@\tlé QRe GEI‘I&PE{&‘;&% taﬂ adult being

ention was the Sub ar nacol ogi cal
BEBRIRSHD 6amtat<@='s@fsonertablpw i ﬁmPn'fEékef AreEPEP-with a
pl asnmodi um of Pl asnodi um f al ci par um type (st rain

Pl asnpdi um vi nckei
demondt Spaeipsades B Ghayesias AE oL TRargieLer uhely papination are
tidwad fol thepurovibdes for reutaltduenitiseatomewith ctﬁe evaipaeritaknowr to those skilled
mt% asurenment of the antimalarial activity, in mce

ed wth Plasnodi umvinckei petteri, of the
corrbl nation of 1,12-dodecarnet hyl enebi sf 4-met hyl-5-(2-

20 hygdgoxyek Bpé@rﬁﬂs'tr‘épbrln b pQFé?%rQmee-E@&n W &kl administration form

artesunate Definitions terms used in this
pleb? may pppgse 1ag el %N@@/ﬂefaw\mﬂ %@nsﬁ'wg%m%%%wéap'ems well

krﬁbvl}rhﬁ) ﬂhﬁé@ﬁﬁza@eﬂj i {68 art2Buch @@chrod@ﬁfalﬁhc;%ﬁ@bdm the vial being
’}fﬁ&r ngg Bcéyed én the infected mce, ip =
fj‘?ﬁ’? Pl {ARBES PAUWHP S ration, v = intravenous

admnlstratlon = |ntrarectal adm ni stration. 30
about E O/%)g g%@gﬁalhﬁlepgr@ﬁ'age t?atloﬁkFBHﬁ fo?‘aﬁtgs@nate and of T3 in
decrease I'n sScription

9ivigd MaygomMpsied 24 apbetesatst aid a9 %T%aawd@'qmstomary excipients

£ QIR L thoSWinSStioAE# B &R Ine ¥idr BEn@ hdffdiaeleasat B M@S of one vial per 10
Labor at ori es 35 France, 59 rue de | a Paix, 76410

Phecdxubia™ es- Bl beuf) are inocul at ed, by i v
[ nJ ection in the caudal vein, with 108 parasitized

eryt hE\ %}e%is oﬁ{ﬁ%pﬁrgg%q \Eenagrg ispglsgf ft?ilod(oq tn%ﬁmg gﬂ&/or preventing
Sl

par asites use
Q@ter@ mal27e. [B?hlchs@ppwlpn@@s tWe mdlmmst_ramuto [aapagen’i of an effective

?é&fe%)zc dgg@gfétqgasﬁ”oﬁe%%éim LaedrRefioneladuh@br toMuta (V1) or a
e glven

precursor thereof in pa?tlcular T3, and of an effective therapeutic dose of artemisinin or a

derivative thereof, in particular artesunate, said doses being administered simultaneously

or else sequentially to said patient, as is previously described.

The 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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drink ad Iibitunh The injection of 108

parasitized erythrocytes results, at day 1 (Dl), in a
parasitem a | evel of between 5% and 10% (7.2% 0.2%.

The Pl asnodi um vi nckei petteriMst rain i s maintained by

weekly infection in mce with 107 to 108 parasitized 5

er yt hrioeit esubjesperideohvieniicn isal i ne phosphat e buffer

(0.99% (inf ?E%iﬂtﬂe ¥batrid t%ﬁ’%‘?é\ﬁe%ﬂ?@'of 8- QAR cOMbrising, on the
- Preparation of the solutions of 13 and of

ete b80hatleleagihens bisthiezoliugy ealli vyeh Jed FHmRPURdsfh formula (V1) or a

pResrbatiRrdutf 41 dohhk Bier hand Thgiehdtnflentiginigedttsa @drivabive thereof, in

of the T3 solution is bet 40 200 mo/ | o

a%’aeﬂ%ﬁ sipsdnatnsag SeBPOb S G T RAN ALt g agigmypinin/derivative

bdieg an tdistinaadep Ssdgst dronomparreémis eandl B8ingnidiedded rtg/te administered

de ﬁndéon on teheenq?aﬁf'anghe products are adm ni stered

T"Bﬁ HRCENR SPETeREM A Yol une is of the order of 100

jil, but-deptnrdsebnmneddwmveethhacteizadie tha iis@mprises, on the one hand,

- thyleh2Bisfl-FRAA.8-(bI§aloRFetaNfBiafolddy difbmide, and,

%F'g%gf{%ﬁo%eé’f? sfpiergiet RIS G h?Petgl?s?ﬁW, g

myHreydhergindpat lpastReBPWEdh. 1975. The chenot her apy of

rodent malaria. XXIl. The val ue of drug-resistant

strains of P, herghei in screening for ood, . . :

Scht 2B CenaiengE BPeiripd AR hebfor flas ThBdiaisrt g phamacologica

691 Yodchtifilcal aasks Anciebiin Mce @décsd Mith Boplsnodiup0 o, Plasmodium
: Vbal H,. | | IBLAL i3los8bld ¥ defnonstrate it

g?&ﬁgr@%%% tg‘?l%?%%én g%g’{”g?’ﬁ’g“’r ‘5}7%’%‘%@%. ur% 'ggi('tﬂg 'tlaémotser¥ ering onstrate s

efficacyrinakstha suhergishit o8er A1t i RIoYieesa Bl the Heatpant /f ©rHa.

Agent s Chenot her., 2003, 47, 2598-2605). Four mce are

used per dose. The animal is given, by ip

adm ni stration, according to the case, T3, artesunate

Bi vivh rh&gsurbinent of te ddtimalaniapattiviey, imariedirdetted with Plasmodium

SRl ] ur ement Bhnt 08 P353R1E @thv%netbl'ilgéifmethvlnﬁw(zn

petier, of ihe :

y E DT"000adl € U dKTETI ronrtne
bydiohge jaiolivondibramidedil8) witheartdsaingia asi t eni a by
FAGS (fl uorescence-activated cell sorter) and to

erform30 a blood snear. The parasitema is first
frdtiensnddhiprmacsed ) Y3108 cell's, The red bl ood

cebls =t akan if ahgkbRIaF ARScRN&inbs xasbuM 4 lE0gh Wearadsdeiny gerasitaemia,

atgd the.%agﬁl §d wi.th a fluorochrone (YOYOL(r)) which

prsared ipRpe TP ehEY%St ore only the parasitized cells

{ Bk andod® ,in Ghokbldag, which iamgsCGaeb@nsar90%. d@pgge in parasilaemia,
tim sati cytonetric measurenent of

%Srear\gt{slgéf’r‘ngg’f%%e{)h‘g%ﬁodi uminfected mce. Int. J.

Paragineperitogerl agg@aistration,

- iv = intravenous administration,

- ir = intrarectal administration.

1. Description of the in vivo lest used

- Infection of mice

On day 0 (D0}, 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 pl of NaCl (0.9%).
The parasites used are of Plasmodium vinckel 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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35 653). The parasitem as bel ow 15% are subsequently
recount ed on snears. The snears are fixed vvith

hanol and then stained with G ensa stain.
M@%‘Pwl‘ﬁ"ﬁﬁﬁr asitized blood céPls is counted uﬁ@é‘”ﬁ‘*‘é?aﬁgmﬁﬂlﬁg
m croscope. The parasitem a is expressed as percentage
ofind £f Bet,ed erythrocyt es present in the speci nmen, on a
sanmpl e of 2000 c The ED50 and EDOO val ues ar
deterﬁ%éﬂe%tto'w epfﬁg?'aé% S BoEed e ndd OfY ofn (D), in a
pdvesikstia tiovel ke beh@édn A&y aofi toeear. IZ%‘NH: 0.amd. rherriadmbdiem vinckei

;glﬂaéel?i’ s%@qsq %gf’é:?nc,la g)?é(ﬁenegiyt n&ecélogfm rﬂ,c%gw{ﬂgrmm p@eparasitized

revea
@M@M@Saﬁyﬁpeﬂ@drm at Salleasiﬂﬁoama‘tmbnfﬂ’@ (@fﬁo/e)r(lrtf@moer‘uy iofraperitoneal
&ﬂﬁu%&%ﬁ%ﬂe in order to detect any possible upsurge

of paraS|tes The curative dose is the dose of product
whi chr@aBaralien &f thesolgipng afd]3 aird afipelepwiaie e t r eat ed

Trad qjﬂomfctsamrﬁadj@s@fédern ofep. mnﬁalﬂos@%‘t@rﬁﬂf@at ('pPin “0f8 BD The finat

%.i.nhibition corresponds to
PR TIES of B LECsBlkorS Ba s A Homer 6l ST iedt g dose. The
fnmabeoncﬂa@(b%dnrtﬁ ithe bitesunetr sesiponssetu@ea NOrancEBaKNGT depending on
Eg <0 parasitenia, below 0.01% The ED50 val ues are

et er i ned by linear interpolation of the

Tdesuodudpaiesainyusiged ipples sdmadliakion egame tished toé order of 100 1, but
RPBERIGH Bl RIS of the mouse, _Measurement of the
antimalarial activity of T3 and of artesunate on a
Pl asnodi um vi nckei petteri parasite strain in vivo 15
I n ordegatinengenonst rat e a synergistic effect between

th Kk t hei

Lot VYR RRRBR PRy el 840 o bRTElT: R faana sy Poere,
Ve orbi-n€otthermrat B.dogeshindoos 691D THeeihenteDsdapyTbierodasternataria. XX,
Tﬁ%@r\%rUeeF,fiHrL@qghig Pt s ?Ellngrbftibelgeerﬁﬁelclﬂrsrcfese%ﬁﬂjd%r b?oouhgc,r{uoniicadal

cl'i ni ca
arvily ot Biep- Medr Bﬁl‘aélt@) pedbge! tihen2oApeatiadilt, e MatesoVerBonhoure

At haefdutsts. dawsval H I 8ALRNBYntinfiarkn @ cARS esr Fn%%eﬂird bis quaternary

art esunat e adm ni st'ered al one does not "reduce th

AU ePRIlS  BYeTtHBOf Witla t Plgagpodigiy phprikiiee aw’tatbﬁésm Antimicrob.
Abehk @Mengtictay 2005 gursed reod3rehf et bveldedrrddess t he
parasitem a after 4 days of treatnent at a dose of 1

ng/ kg/ d, but does not prevent an increase in

par aghe enive! &f giemn, bhdp bdmBistedyn ofccorient ingind c4dei, ar artesunate or

th%‘)mlxﬁﬁ(? Erﬁeﬁ\go g&é%&%aa@ %ts%hfb%pzeare given in Table 1

Measurement of the parasitemia

At the Sth day, a few drops of blood are taken from the tail of the mouse in order
to determine the parasitemia by FACS (fluorescence-activated celf sorter) and 1o perform
a blood smear. The parasitemia is first determined by FACS on 20 000 cells. 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 cells
(Barkan, D., Ginsburg, H., and Golenser, J. 2000. Optimisation of flow cytometric
measurement of parasitaemia in plasmodium-infected mice. Int. J. Parasitol. 30: 649-
853). 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 cells 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 EDy,
and EDg; values are determined at D5. The parasitemia is determined from the 1st to the
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artesunate ED50 (ng/kg/day) 0.55 >2.5 30 The
| oner the ED50, the better the activity. Thus,

B a better act|V|ty n the parasite
%@R@?%gﬁ&ﬁhan artesunate al oRe (>2.5 ngl/ kg/ gﬁ@) F%Z%%Q,foomzﬂ
Furthernore, T3 alone, at a dose of 0.5 ng/kg/day,
alth olag of vegthrene ane doanestyhaf Siar 2oneambotitthcéysesul t s not
ﬁg?\l’(m%Zae Wﬂ% J‘Sﬁﬁrh%mﬁec’ yrﬁ@ér at%%%%%@tnoﬁreaqn%n? pgfasﬁ%sgwiil be checked
2RI el aP jegbt aoeirenty afer tthe eng/ eir thesuigritneni dirsirdert icodetect any
ths%lé:’h%l@éj'opﬁéz\é'sﬂ&k@hep&ﬁé‘fﬁ/@éﬁ%@%'ﬂ@d%é@“‘ ﬁoﬁiﬁht‘éf\llﬂgw ensures

For this conbi nation stud ose no/

B ceairhehe & *@quaiﬁ%taiwf@rwmb@lﬁeéewq Bofe 5050)

was chosen, the dose of 0.5 ng/kg/d being conpletely
|nact'vte an_the parasitema at 4 days. T3 was

eval Wz F YISt at a | ower dose, close to and
aboveO%hlehIEl%@ carrespor@is2io Gheb naaeth df migd kogfaditemias observed in the

n%fﬁr@é e%!' r‘ime%teda%z&@d%@? 3%" t[hdi)%l(’) ?ﬁ;%qr"?;fdsd'toarbd v%ry t\pe?ak or null

%@@mtnma Odﬁﬁsé@!)? E/st hakies esfeleanipee@ i fiveaitintgrpolation of the
RR8geonde BuiB/ r%%e%ﬁ@éaﬂtﬁm%@%&ﬁc@n?raﬁ&s
significantly reduce the level of parasitema, by

conparison with the separate adm nistration of 13

al onez. avleafuramens bNahe AtiodariiNa@didyl 6UNArand bf iaftesunate on a
[L"%rtdant tonotethat W L after the first

: “BHA-SWRHHEEEt he dose of T3

adm ni st er ed a decr ease in the parasitem a of the
o] : A

B L ef@egagweeéﬁheé Mg . mporen
fp lk”P‘é(nfae'Fuaguvf@sWBe” @@dn@esa)drgm@éef%@l%@errageiebﬁo ehR@bine them at
d@@é@@!ob@r"@ ﬂﬁen’f @@%Lﬁi@@ ciﬁedbi?gé?ﬂt@yal%dhﬂrarﬁ%tﬁﬁ'iﬁer@@if corresponds to

e note at there

S
*%% a*ﬁ el SE%@W C%ﬁ%?"&u "gelpga efriaisrcasy. hsuinposppkle eRily reduce the
phrasgémadmienitsd firat 48 of tfayindInt fAXrthd dosds deeesar@sufatd administered

. nh i
58 08 by B9 L SRTRHGE 9 B B PP oo o
(lgfrtiect). 4B tefiectively fedusts PO agsitemid pliat 4r8ays dfstreatment at a dose of
1%/&?%”5@&@%8%@ il @tar ;Hcrb??e ﬁ?ﬁa@as@ﬂ‘en’ﬁé@ﬁélﬁﬁ@f iTB0Ly X treatment

severe mal aria ere the ¢ l'an 1's preci
@@‘é‘l@l%g a massive and rapid reduction in the patl ent's

TRAEAS], {ANdLobtBined dRY gitéh warghiedf funtdRgolgishal prognosi s.

Table i

EDsy (mg/kg/day)
T3 0.65
artesunate »2.5

The lower the EDgq, 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.



Artesunat el3par asi t aem aparesi t hem a
(ng/ kg/d)DID2 0 2.5 0 0 7.20% 7. 00% 26. 90%
5

0.2 8.10%5.70% 7,6 0.5 .
17 PCTIFR2008/600129

3. Measurement of the antimalarial activity of the T3/artesunate combination

on a Plasmodium vinckel petferi parasite strain in vivo

For this combination study, the dose of 2.5 mg/kg/d of artesunate (slightly below

5 but close to the EDs) was chosen, the dose of 0.5 mg/kg/d being completely inactive on

the parasitemia at 4 days. T3 was evaluated in combination at a lower dose, close to and
above the EDgg, i.e. 0.2, 0.5 and 1 mg/kg/d.

Surprisingly, as indicated in Figures 3, 4 and 5, the combination comprising T3 (at

10 all the abovementioned doses) with artesunate present at a dose of 2.5 mg/kg/day
makes it possible to significantly reduce the level of parasitemia, by comparison with the
separate administration of T3 alone or of artesunate alone. in particular, it is important to
note that, 24 h after the first administration (day 2) and whatever the dose of T3
administered, a decrease in the parasitemia of the mice is observed, whereas, at this

15 time point, the products administered individually are inactive. Table 1l (and Figures 3, 4
and ) give the average of the parasitemias recorded at this day 2 (4 animals per dose).

It should be noted that there is a statistically synergistic effect 24 hours after the first
adrministration {(day 2) for T3 at doses of 0.2, 0.5 and 1 mg/kg in combination with
arlesunate at a dose of 2.5 mg/kg. This very significant synergistic effect after the first

20 day of treatment is particularly important in the case of the treatment of severe malaria,
where the clinician is precisely seeking a massive and rapid reduction in the patient'’s

parasitemia in order to ward off the lethal prognosis.

Table I
Aresunate T3 parasifaemis parasitaemia parasitasmia
(rmatkgdd)  (mofkgsd) D1 [y2 D&
0 0 7.20% 26.20% ceath
2.5 0 7.00% 32.80% 58.20%
25 0.2 5.10% 5.70% 54 .80%
2.0 0.5 8.30% 3.40% 15.10%
2.0 1 6.10% 5.10% 10.70%
0 0.2 6.680% 35.00% 56.20%
0 0.5 T.80% 34.00% 56.80%
o 0 [ 7.20% 27 80% 19.40%

Slarting 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
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enable this (Table I, Figures 3, 4 and 5).
The T3 compound is responsible for the predominant effect on complete recovery
of the mice after one month. The coadministration of artesunate at 2.5 mg/kg/day does

not improve the curative dose obtained with T3 alone.

Table IH summarizes the results discussed above.

Table I}
T3 (my/kg/d)
0 0.2 0.9 1
Dose-dependent Dose-dependent
0 reduction in reduction in parasiie
parasite growth growth from D3 to D5,
Artesunate from D3 fo D5 curatiVPT dolse
{mg/kg/d) ([j)ose- Reduction in Reduc_:pon_ n
ependent parasitemia parasitemia compared
2.5 reduction in compared to DO, at to DO, throughout the
parasite growth Y ’ duration of the
from D3 to D5 treatment

Thus, when the 2 active ingredients are administered in combination, the
parasitemia decreases significantly during the first 4 days of treatment. The effect is very
much greater at doses comparable to, or even lower than, those determined for the

administration of each of the two active ingredients taken individually.

In particular when T3 is administered in combination with artesunate, the
artesunate being present al a dose of at least 2.5 mg/kag/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 deflined by the minimum
dose of one of the compounds and the ratio of one of the compounds relative to the

other, within this window.

The resufts obtained in vivo in mice infected with P. vinckei petferi 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 (V1),
in particular T3, is advantageous for the treatment of malaria, and in particular of severe

matlaria.




27.90% Starting fromthe 73 dose of 0.5
nmg/ kg/ day conbined with 2.5 ng/kg/day artesunate, the
parasitema is maintained at i s initial value before
treatnment, throughout the duration of the treatnent,
whereas the individual adm nistrations of products do
not enable this (Table Il, Figures 3, 4 and 5).
The T3 conmpound is responsible for the predom nant
effect on conplete recovery of the mce after one
month. The coadmi ni strati o2l t esunate at 2.5
ng/ kg/ day does not inprove the curative dose obtained
with T3 alone. 5 Table |11l summarizes the results
di scusk&PaNRHON cpIising) gs acpye ifiquﬁ@aﬁféy d) 00.20.51
10Thus, a wlgkohen 2apoihisteisiangnesivedics fanmaleadfi ni st er ed
i n conbi nation, the parasitem a decreases
significantly during the &7 798 Ao days of treatnent.
The effect is very nuch gr? ger at doses conparabl e
to, or even |ower than, R?eterm ned for the
adni ni stration of each of° the™two cagtive i ngredi ents
tak n | ndi vi dual ly. 15l n particular when T3 is
"Stered in combination with artesunate, the
artesun:ateaplo@sfamgs:present at a dose of at least 2.5
ng/ kg/ day, a beneficial effect is observed on the

decrease in parasitema. It is therefore understood
that the conbBiaiforvieh teed repiesaelsi /Ry droginediPEnpsritg Cs alkyl

parti %\hgéi yorﬁﬁﬁﬁﬁft w&e,t.meeammna@vwefadm mypadnamr a phenyl
m ni mum dose one n

one ofrafjﬁél)ci‘)ﬂ?ﬁeﬁ?ﬁﬂsa'i‘@WYV‘Q%% ﬁ? %gﬂcﬁ"ﬁg?l CCWI ﬁ"?ﬁ E{om Tio
this v palovh aldres, beatiidg (Blssticuba phenwxywo in nce

| nf ect ed W t)) e YLNGIE! RELISLHBY AL E0R e

conbi nati on %reé 5t 4P artem sinin

or a derivative thereof (T1f t Bcul ar, artesunate),

and of a bisthiazoliumsalt, h is a conpound of

formula (M), 25 in particul g8 T3s i s advant ageous for

the treatnent of malaria, and in particular of severe
nalvarda.

-R, represents a hydrogen atom, a C; to Cs alkyl group or a -CH,-COO-(C+ to
Cs)alkyl group;

-~ Ry represents a hydrogen atom, a Cy to Cs alkyl or alkenyl radical, as appropriate
substituted with -OH, a phosphate group, an alkoxy radical, in which the alky! radical
is Cq to Cy, or aryloxy; or an alkyl (or aryl}carbonyloxy group;

or else R, and Rj together form a ring containing § or 6 carbon atoms; R;
and Ry may be linked so as to form a ring or a heterocycle containing 5 fo

7 members, optionally comprising one or more heteroatoms O and/or 5,

- Z represents a Cg to Cyq, in particular Cyy or Cqg to Cyy, alkyl radical, as appropriate
with insertion of one or more multiple bonds, and/or one or more heteroatoms O
andfor S, andlor of one or more aromatic rings, and the pharmaceutically

acceptable salts of these compounds,
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19 CLAIMS 1. Conbi nation conprising, as active

ingredients, a bisthiazoliumsalt, which is a conpound

of formula (VI): S NRb )-( ReRd(VI) in which . Rb
represents: - a group RL which itself represents

a hydrogen atom a Cl to C5 alkyl radical, optionally
substituted with an aryI radi cal (in particular a

phenyl radic ydr ox Ikox ich th

PRy e e el o Fortsert Ao s Mo e sy . Rl Ro

aand Bxsep(asenpantatiol baticgh e mdey JRc andoiRd edrstbe anghaag, ahd R, and

Tor epr
(3 PRI BILL Aok, M B Phrol R B bRl carboétoms,
a -CH2-000-(C1 to 05)al kyl group; - R3 represents a
hydrogegy 8tQekerds ®, bO oféﬁn@d ksxsbv@rorab ken ﬁrés@ﬁia@lthe doup of
aj_pproprlate substltuted with -OH, a phosphate group,
H”BTRoxy radical, in which the alkyl radical is Cl to
C3, or aryloxy; or an al kylk-Cog—anyl ) carbonyl oxy
group; or else R2 ang. together forma ring
containing 5 or 6 carbon atonsy R2 and R3 may be
linked so as to forma riﬁg or “a heterocycl e
containing 5 to 7 nenbers, optionally conprising one
or nore heteroatons O and/or S; -7 represents a Ce to
C21, i-MPparpeantaf.(a defing 3w Y. HI lepreseatna e group of
asrR@Apropriate with insertion of one or nore nultiple
bonds, and/or one or nore heteroatons 0 and/or S,
and/or of one or nore aromatic rings, and the
phar maceutically acceptablegéﬁhrﬁ of these conpounds,
20 with the proviso that Z nbt represent a C6 to
C8 al kyl radical, when Rc, d R2 and 1% represent a
met hyl radical, or when Re Zand R Rd, on the one hand,
and R2 and R3, on the other hand, together form
aromatic rings containing 6 car bon at ons;

riehfies spdeysiRed dkatdes T del FeboReand RE = P H%Cbr &s Bhq “nas and Rb =
the 286 ouP= of if ’h PUkAand Rd = R, in the form of a free base, of a salt, of a

hydrate or of a solvate,

= or a precursor thereof chosen from the compounds of formulae (l) to (V),
== the compounda (l) corresponding to the formula:

A iy
N @) 2 =N 0

B B

in which
- A and A are identical to or different from ona another and represent:

. either, respectively, a group A, and A’y of formula:

—(CHCH R,
W

where n is an integer from 2 to 4; R’; represents a hydrogen atom, a C; to C; alkyl
radical, optionally substituted with an aryl radical (in particular a phenyl radical), a
hydroxyl, an alkoxy, in which the alky! radical contains from 1 to 5 carbon atoms, or
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S7k-Nt. Rl z- . Rc represents R3 as defined
above or U, U representing the group of fornmula: 4 S
NR it bei ng understood that =T, if Re = R3 and Rd
= R2; Rd =P, if Rc = R3 and -- RI; and Re = U, if
Ro = Rl, and Rd = R2, in the formof a free base, of a
salt, of a hydrate or of a solvate, or a precursor

t hereof chosen fromthe conpounds of forrmulae (1) to
(afytoxy timpacionipopimshoky)) corresponding to the fornula

FPsD el arh SR e Gt Horg Rpighe rofti BF e, or o
rresypefidal gfopp, aU@TamW@AbSﬁmﬁlﬁl CHafCoHorSell He rmewtw\mircal G-
02 RICLILRR I G ASd, Fapigoent s 3 hyrogen

at o dptional |y substituted

W t h arft&@g/pPup é\dl"‘{f‘aqh r@pfesaaﬁ&a Upﬂrfaﬁicﬁfh Of gl Aealy) radical -
achyenoxyl , an al koxy, in which the alkyl radical

contains from1 to 5 carbon atonms, or 21 aryloxy (in
particul ar phenoxy); and Wrepresents a hal ogen atom

ciid aee Bf sreriehicalrto ne differamnifioen arte aradhareandosp@sent:

nucl eof ugal group, such as the tosyl radical

CH3- C61-14-803, the nmesityl radical CH3- 303, the

CF3- 803itharli sbedivetyhethROarcdesUB SOy &i. ctl A and A’ represent,

%s@e&o&vpﬁ%nm C'E Friar §'S%Brés@nt|58r§glodpaﬁ ] GBlch-ddhe same

or an ace F%/
i dRdAttipe ap Oahﬂvedli)tftfc@f‘@ﬁtb@fqamr@g@ AABY her and
represent

. or, respectively, the groups B, and B',, if A and A’ represent A, B, or B';
being the group R, as defined above, or a group of formula:

R >:;-'<S —Ra

2 RS

in which -Ra represents an RS- or RCO- group, where R is a linear, branched or
cyclic, Cy to Cg, 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 C, 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 -COOHM group or a -COOM group;,
or a group -CHs-heterocycle, in which the heterocycle has 6 or 6 elements and is

nitrogenous andfor oxygenated;

R, represents a hydrogen atom, a C; to Cs alkyl radical or a -CH,-COO(C; {0
Cs)alkyl 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 C4 to C;, or aryloxy; or an alkyl (or aryl)carbonyloxy group;
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. either, respectively, the groups Bl and B'1, if A

and A" represent, respectively, Al and A1, Bl and Ul
representing a group Rl mhichzﬂas the sane definition

as R 1 above, but cannot be o ydr ogen at om .

or, respectively, the groups B2 and 612, if A and A
represent A2, B2 or 13'2 being the group Rl as defi ned
above, or a group of formula: in which -Ra represents

aty $RSe RQranERCR} togétwepforwherrag%oinﬁuﬂnd; Bnges partmbarmdsre@t Rrand R;

4 %y cb%I Im%1 pg? tB'f%(rarﬁ af §EB§ ci:l t5O 567 oaﬁoem% rcarboré, oxygen,
r@mnmmy| alkoxy or aryl oxy groups, or an am no group
and/or a -0001-1 or COOM group, where Mis a Cl to C3
al kyl henyl or benzyl radical, in which the phenyl
rﬁﬁﬁ%ﬁﬁﬁﬁ@ as appropriate, substituted with at | east

orbeth@él at ngi® nky Wheh ARldeaxy reprlisem! A1siadaradi GHen A and A'

ein |onaII ubs ted wth an a rou or
iepiFafibha 8 g3 S8 ro o s imbetroh Bt afdk; Srosat
-0001-1 group or a -COOM group; or a group
- GEL- het erocycl e, in whi ch\t heSh&serocycle has 5 or 6
el enents and i s nitrogenousand/ or oxygenated; R2
represents a hydrogen ato arCl to C, alkyl radica
or a -Cl-12-COQ(C1 to Cs)al kyl group; and R3
represents a hydrogen atom a Cl to C6 al kyl or
aldrennédn Al patepréser@ PP LRR L, ahe Bgubprbbémtmda\glr&dp cf%rmuaa

a phosphate group, an al koxy radical, in which t
al kyl radical is Cl1 to C3,, or §r¥goxy or an aIkyI (or
aryl) carbonyl oxy group; % e R2 and R3 t oget her

forma ring containing 5 or, 6 arbon atons; R and R3
may be |inked so as to fofma rfng containing 5- to 7
atons (carbon, oxygen, sul phur); - a represents:
either a single bond, when A and A" represent A and
Al : oronGHERURORIEMME. r epr esent A2, i.e. a - CHO or
-COCH3 group, and B2 and B'2 represent: S-Ra R3

or, when A and A represemnt A2samd B2 and B 2
represent Rl, a group of fo a: (b)S---Ra (a) or a
group of formula: (b)) (Sy'Rada)R i n which
(a) represents a bond tomards and (b) a bond towards
the nitrogen atom

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

~ Z represents a Cg to Coy, in particular Cs, or Cys to Gy, alkyl radical, as appropriate
with insertion of one or more muttiple bonds, and/or one or more heteroatoms O
and/or S, and/or one or more aromatic rings, and the pharmaceutically acceptable
salts of these compounds, with the provise that R'; doeas not represent Hora G, or
C, alkyl radical, when n = 3 or 4, R, represents a C, to C, alkyl radical and Z

represents a Cg to Cyp alky!l radical,

=« the compound (li} corresponding to the formula:
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-7 represents a Co to C21, in particular Cl2 or Cl3 to
C21, alkyl radical, as appropriate with insertion of
one or nore nultiple bonds, d/ or one or nore
heteroatons 0 and/or S, and/ one or nore aromatic
rings, and the pharmaceutically acceptable salts of

t hese conpounds, with the proviso that R | does not
represent Hor a d or 02 al kyl radical ,Ev\,hen n =3 or
4, Rl repraseds 10,04 alkyl icalt apd Z

repr esent sF?a g t(g’_@ﬂ) gNk;A/% r&di(c(%%?h us;th?%on‘pound
(I'l') correspoiding to tRe forRula: 23 RMC (CH2)n-
N-zN (CH2)n-CG--R 11 R the conmpound (I 11)
corresponding to the formula: Ra-SN-z-N-< S Rallh:

ool Ry BB QRS R Pl O

t he conpound (V) correspo&di ng to the fornul a:

© 0O
Ra—S N-—z~N S—Ra
Reﬂ R, Rz)_—< R,

(.

== the compound (V) corresponding to the formula:

(V).

== the compound (V) corresponding to the formula:

O O
’»m R, AN -
Y "‘N\ /N H
A W
Ra RS RB Ra

V)
in which Ra, Ry, Ry, Ry, Rz, W, nand Z are as definaed above,
and
= artemisinin or a derivative thereof, chosen from artesunate, artemether, arteether,

hydroartemisinin or dihydroartemisinin,
for the treatment and/or prevention of severe malaria.
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(V) in which Ra, Rl, RH R2, R3, W n and Z are as
defined above, and artemsinin or a derivative

t hereof, chosen from artesun te, artenet her,

arteether, hydroartem sinin ¢ di hydroartem sinin, for
the treatnent and/or prevention of severe malaria. 24
2. Conbination according to Claiml, characterized in
that the bisthiazoliumsalt, which is a conmpound of
formula (VI), is chosen from

z];zclalzl %ﬁeﬁﬁ{}a&ﬁﬁ &g grgfnsg[ (ﬁgitmh¥,| crirh @A YR ERY bikithzotium
BaEZNbiohimmWr@rtémrﬁitﬂa (81, iy thBe Zomet hoxyet hyl ) t hi
az10 iggﬁdecghieﬂﬂﬂh %b:s ghf 5-(2- hy?mﬁyethyqthlaz liu dibrorgide'

ecanet 0
i ﬁma@m«ﬁwsmﬁ S} A BRSOy HERY AR
i3z 03 -t caiet r@Sas(ti methylthiazoilum dnodide
3 11% ﬁ%;?ﬂ)égggnqgt%aﬁenebl lclenQetglyisé ?2 e‘thoxyetm t!ﬁl gz&ﬂum] IOdlde;

3 ,3103-dio gxcudie den athipleh blyls [SA(@ bi-di et HyDtHieoiy} diodiiehy| ) t hi

Gebl e RoPLAT enetisirtenrt ity iezolm fironys:
hm@gi@q:amtpyiamephmﬁdbmathy! -4- ethoxycarbonyiethyi)thzazo!|um] dnodt
d%@&f‘&ﬁéth%b%lﬁé{ﬁﬁ idithyl mea;tﬁaiycérb%hmews@wemm.Bwra.ae

i azo

d&&é@%‘%%%ﬂéﬂ mqtﬁy!};@pigg}tpmlﬁu%{:%q iuni diiodide; -

derascmmsthyb sl 31 Sebdyaeazyiling bibeareibeun di bromi de.

3. Conbi nation according to either one of Clains 1 and

2, characterized in that each of the active

i ngr edi. Eotrdinagion rceodey toceither adeioni(Baimseldand 2, characterized in

;ﬁépgatcﬁ%(?%!a%ﬁvg nz%rga;%ﬁf%tlé "iﬂt'\]eﬁfded to.be admlﬁlstered SLmult]aPeously or
har maceut osition conprising therapeutically

eeflegntiole doses of artemisinin or of a derivative

t hereof, and of at | east one bi st h| azolium salt, which

is a conpound of fornmula ecursor t of

as defql ﬁgafmq?e@r%ﬁl ﬁ:]oTpogHén 5P§"B“%{{‘9| g@e%lﬁgily etjt]ectlve doses of

W@ﬁfﬂ@ﬁ%loﬁ&ldeﬂvaﬁeetbér&bf eanel)(ﬁlapiﬁﬂt ond bisthidrelium salt, which is

%r(,e h:gc};ﬁ Ceu(?r{ﬂ%rlﬁ R;IZ o“?rg ;!Jr% ur% f?’]%}Ie%rf as f@ir é‘% CialrE 1, and also

i'ca osi t| on accord i ng
chaeasit ene z@wrmﬁceMmaH! hacchptablsi @zraloueu‘m &'Jal the RNt sand/or

%r&%ﬁweﬂs&%ré%mﬁba (M), is 1,12- . .
dodecanet hyl enebi s[ 4- met hyl - 5- (2- hydr oxyet hypt hi azol i u

m  di brom de. 6. Pharnmaceutical conposition

accor @i Pgartn%c@hﬁ&amcﬁrmqmsﬂoaizmc&dnﬂgh&f andierd, zetradedhatin that
t1 g |n|n ﬂerlva |Ve IS artesunatF .
IS hlazo ium  sa whic compound formula  (V1), is 1,12-

dodecamethylenebisf4-methyl-5-(2-hydroxyethyl)thiazolium] dibromide.

6. Pharmaceutical composition according to Claim4 or Claim 5,

characterized in that the artemisinin derivative is artesunate.

7. Pharmaceutical composition according to any one of Claims4 to 6,
characterized in that it is suitable for oral, rectal or injectable administration, and
preferably suitable for intravenous injection, particularly in the form of a drip.

8. Use of a combination according to any one of Claims 1 to 3, for the
preparation of a medicament for use in the treatment or prevention of severe
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7. Pharmaceutical conposition according to any one of
Claims 4 to 6, characterized in that it is suitable

for oral, rectal or injectable adm nistration, and
preferabl y suitable for int r a&enous i nj ection,
particularly in the formof a drip. 8. Use of

a conbi nation according to any one of Clains 1 to 3,

for the preparation of a medicanment for use in the
tmartigent or prevention of severe 25 malaria.

9. Kit for the treatnment or prevention of severe

mal ari a, conprising, on the one hand, at |east one

bi st hi @201 fou e &batmanhioc prévenborc ofrpeene nefiarfap coaipasing, on the
(éﬂﬁ) h&ld, &t RlSELES BEE.th'iel}%ﬁL‘ﬁﬂ dsaltaxﬂﬁuch Wy tcﬁﬁulp &rFt?Bf 1333tk (vi) or a
at least artemsinin or rivative eof, as o
derebyreer itherepfaiandl on s@edof@@mb@uﬁ,d abfegshargrmisiniv 9r grdggivative
I%Sfeleblf %rdéﬂh&ﬂ ﬁp@aﬂﬁd the c@Fnb@Uﬂl@ bifofn@k (al)%ebw@émy@r thereof

t her ein di stinct co ment s an

i wde‘ﬁaéﬂf%@%a o8 @rfisHivavertBaree nF g éﬁw@‘éi&qt §°'6’Pa“'g‘8”ts and being
siegpudad tabd ¥dministered sindtankblishpecarggdiengaliyo C ai m 10,
characterized in that it conprises, on the one hand,

at | east

1, 12- dt édtaansiviicetoeBliainh 40 nehangdtedzedln Hyat riosorenrisgs) emihe one

gﬁ?ti'sﬂﬁl fUaRf 011981048R8 e BPichBSs @LHEHyIDRARny RbxyeBRBthiazolium
dibromide, and on the other hand, at least artesunate.
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