Combi nation of a sodi um proton exchanger inhibitor and of a dihydro-1, 3, 5-
triazine amne derivative Field of the invention The invention relates to a
conbi nat WO 20f1/@68di um pr ot on exchanger inhibitor and RCHIEPYE0003696
,3,5-triazine am ne derivative which is useful for the treatnent and/or
prevention of pathol ogies induced by ig$chaem a and/ or reperfusion, espe
cially cardiac and renal conplications. Technical background Myocardi al
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and supply. This imbalance leads to a disturbance of cardiac function. In the vast
majority' of cases, myocardial ischaemia is caused by an insufficiency of coronary
blood circulation to the heart muscle tissue, thus depriving the myocardial cells of

15 their oxygen supply or drastically reducing this supply. Such ischaemia may be
due to fhe obstruction of a vessel (thrombosis), a reduction of the inside diameter
of an artery (stenosis) or a decrease in the coronary blood flow (hypoperfusion),
such as in states of circulatory insufficiency associated with severe sepsis with
endotoxaemic shock. In this respect, it should be noted that severe sepsis also

20 leads to haemodynamic dysfunction with direct myocardial depression. At the pre-
sent time, however, it is not clear what mechanism is predominant in the reduction
of myocardial function, hypoperfusion or myocardial depression by circulating
cytokines.

Infarctions are one of the major consequences of ischaemias. The term

25 “infarction” describes a focus circumscribed by tissue necrosis. Thus, myocardial
infarction leads to the destruction of part of the heart due to the death of heart
muscle cells. Myocardial infarction is a very common event. By way of example, it
is estimated that in France, about 180 000 to 200 000 peopie per year are affected
by this disease, which is predominant in men. It occurs primarily in individuals pre-

30  senting cardiovascular risk factors, such as tobacco consumption, obesity, diabe-

tes, hyperlipidaemia or arterial hypertension. The extent of myocardial infarction is



by this disease, which is predomnant in nmen. It occurs primarily in
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15 rence of arrhythmia) and tissue perfusion (“no reflow”). Recent data even indicate
that paradoxically reperfusion might also kill some of the reperfused cells (reperfu-
sion necrosis).

During reperfusion of a myocardial infarction, medicaments belonging to dif-
ferent therapeutic classes, for instance platelet aggregation inhibitors, such as

20 acetylsalicylic acid, beta blockers, converting enzyme inhibitors (CEl) or statins,
have a beneficial effect on the prognosis of the patients. However, none of these
medicaments or other medicaments currently available, administered during
reperfusion, is capable of limiting the size of a myocardial infarction.

An ischaemic state may also lead to impairment of the normal functioning of

25  other organs, such as the kidneys (Zhao, Jing; Dong, et al. Guoji Bingli Kexue Yu
Linchuang Zazhi (2007), 27(6), 539-544) or the brain (Zhu, Xia-Ling, Neuroscience
Letters, 2009).

In recent years, various preclinical studies have demonstrated the capacity of
sodium-proton exchanger (NHE) inhibitors in cardiac hypoperfusion conditions for

30 protecting heart tissues that are at risk of being destroyed by the onset of an acute
ischaemic event. Protection of the heart tissues with NHE inhibitors concerns any

type of lesion or pathology caused by hypoperfusion, from cardiac arrhythmia to



ot her organs, such as the kidneys (Zhao, Jing; Dong, et al. Guoji Bingli
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It has been demonstrated that these compounds have antidiabetic activity in
an experimental model of non-insulin-dependent diabetes induced in rats using
15  streptozotocin.
The present invention derives from the unexpected demonstration by the
inventors that the combination of a sodium-proton exchanger inhibitor and a di-
hydro-1,3,5-triazine amine derivative of the formula (I) makes it possible to
improve the treatment and/or prevention of diseases associated with ischaemia
20 and/or reperfusion, especially cardiac and renal complications. More particularly, it
has been demonstrated that the compound E 008 makes it possible to reduce the
production of ROS by the complex | of the endothelial cell respiratory chain by
inhibiting reverse electron flow. In addition, this compound makes it possible to -
prevent the loss of potential of the mitochondrial membrane and to reduce the
25  opening of the mitochondrial transient permeability pore (TPP), especially during
ischaemia and/or reperfusion events. These effects, combined with those of NHE
inhibitors, such as cariporide, make it possible to improve the treatment or preven-

tion of lesions, disorders or diseases associated with ischaemia-reperfusion.



I nprove the treatnment and/or prevention of diseases associated with

I schaem a and/or reperfusion, especially cardiac and renal conplications.
Mor e partWoOubHrdoy373it has been denonstrated that the coRp&ERAVIB/0036 nakes
it possible to reduce the production of ROS by the conplex I of the
endothelial cell respiratory chain by ignhibiting reverse electron flow. In
addition, this conpound nakes it possible to prevent the | oss of potenti al
of the mtochondrial nenbrane and to reduce the opening of the
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I schaem a and/ or reperfusion events. These effects, conbined with those of

NHE i nhi @?mpesnd sfitiie aenerat fgsBrldél): make it possible to inprove the
treatment or preven tion of |esioRns, disqrders or diseases associated with
I schaem a-reperfusion. The present (inventiton thus relates to a conbination
of an NHE inhibitor and a corrpq:urr&' t\[hél*ggneral formula (1): R HRA NN
R5 R6 (1) in which: Rl, R2, R3, ang R4, are chosen i ndependently fromthe
groups: - H, - alkyl (Cl-C20), whi >i§:ﬁoptionally substituted by hal ogen,
al kyl (C1-C5), al koxy (C1-C5) or c& | 0dl% (CBy C8), alkenyl (C2-C20),
which is optionally substi tuted by hal ogen, al kyl (Cl-C5) or al koxy
(Cl-C5), or BMY8RI (C2-C20), which is optionally substituted by hal ogen,

al kyl. (C1-C5) or Cl- - J - ich . js.optionall
substl t Ut ed by a1 i1 RECRSC R afs P EntikbshiehiyyomdisiatelPryl (&5 o).
whi ch bears -dade or nore heteroatons selected fromN, Oand S and is
optionally substituted by alkyl (CL- CSZ%M al koxy (C1-C5), - aryl (C6-Cl4)
al kyl (c1- c2odlkylue E4Q) ytich ialqnfiong tSPPEE'@EP%@Yah@'RG?“» alkyl (C1-C5),

alkoxy (C1-C5) or cycloalkyl (C3-C8), alkenyl (C2-C20), which is optionally substi-
tuted by halogen, alkyl (C1-C5) or alkoxy (C1-C5), or alkynyl (C2-C20), which is
10  optionally substituted by halogen, alkyl (C1-C5) or alkoxy (C1-C5),
- cycloalkyl (C3-C8), which is optionally substituted by alky! (C1-C5) or alkoxy
(C1-CH),
- heterocycloalkyl (C3-C8), which bears one or more heteroatoms selected
from N, O and S and is optionally substituted by alkyl (C1-C5) or alkoxy (C1-C5),
15 - aryl (C6-C14) alkyl (C1-C20), which is optionally substituted by amino,
hydroxyl, thio, halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkyi-
amino (C1-C5), aryloxy (C6-C14), aryl(C6-C14)alkoxy(C1-C86), cyano, trifluoro-
methyl, carboxyl, carboxymethyl or carboxyethyl,
- aryl (C6-C14), which is optionally substituted by amino, hydroxyl, thio, halo-
20 gen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryloxy
(C6-C14), aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoromethyl, carboxyl, carboxy-
methyl or carboxyethyl, |
- heteroaryl (C1-C13), which bears one or more heteroatoms selected from
N, O and S and is optionally substituted by amino, hydroxyl, thio, halogen, alkyl
25 (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryloxy (C6-C14),
aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoromethyl, carboxyl, carboxymethyl or
carboxyethyl,
R1 and R2, on the one hand, and R3 and R4, on the other hand, possibly

forming with the nitrogen atom an n-membered ring (n between 3 and 8) optionally



hydroxyl, thio, halogen, alkyl (Cl-C5), alkoxy (Cl1-C5), alkylthio (Cl-C5),
al kyl am no (Cl-C5 aryl oxy (C6-Cl4), aryl (C6-Cl4)al koxy(C1-C6), cyano,
trifluor O‘NQ'EZHW‘)OG%& boxyl, carboxynet hyl or carboxyet hy%,{r"T/-EPé?])wm(G -Cl14),
which is optionally substituted by am no, hydroxyl, thio, hal ogen, alkyl
(C1-C5), al koxy (C1-C5), alkylthio (C1-3XC5), alkylamno (Cl1-C5), aryloxy
(C6-C14), aryl (C6-Cl14)al koxy(Cl-C6), cyano, trifluoronethyl, carboxyl,
carboxy nethyl or carboxyethyl, - heteroaryl (Cl-Cl13), which bears one or
nor e het eortatning opeloganert hetenoaon® seldcteddnemiN, Opand Baand pesdiblyi heingd by
am no, hydraoxyl ., .thio, hal oge alkyl (Cl1-C5),. al kox Cl- | kyl t hio
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wi t h t heCi#d), raryéG6«t tiadoxy(GrR)r edane nigifluarareethwbreagbaxyd, ggrboxymethyl
opt i gnal I%co tai?r}bne one or nore heteroatons selected fromN, O and S and
possi Iy° &, 8’% ¢bituted by one or nore of the follow ng groups: am no,
hydroxyl, thio, halogen, alkyl (Cl-C5), alkoxy (Cl-C5), alkylthio (Cl-C5),
al kyl am no (C1-C5), aryl oxy (C6- Cr%léi, aryl (C6- C1l4) al koxy(C1-C6), cyano,
trifluoromethyl, Barnedyb aregshbesyndapandently fiopviiegioups: R5 and R6 are
chosen i ndep?_[;dent ly fromthe groups: -H -alkyl (Cl-C20), which is

u

optionally substituted by am no, hydroxyl, thio, hal ogen, alkyl (Cl-C5),

et (5, Sy 420l sty oy 00 Moo EERE),
’ e . al in 4. €
o it boggmt sy (CalRbraIkopIC B, altbie (G160 Skiiaryng (6t ouony
??:11?(():’5) h{%%%gmaM€%ﬁ%§§l%Qy(@f-b%5 AR ifuBHREMhyE CarbBkyl, alydh/i o
methyl or carboxyethyl,

-alkenyl (C2-C20), which is optionally substituted by amino, hydroxyl, thio,
halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5),

15 aryloxy (C6-C14), aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoromethyl, carboxyl,
carboxymethyl or carboxyethyl,

-alkynyl (C2-C20), which is optionally substituted by amino, hydroxyl, thio,
halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5),
aryloxy (C6-C14), aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoromethyl, carboxyl,

20 carboxymethyl or carboxyethyl,

-cycloalky! (C3-C8), which is optionally substituted by amino, hydroxyl, thio,
halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryl
(C6- C14) oxy, aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoromethyl, carboxyl, car-
boxymethyl or carboxyethyl,

25 -heterocycloalkyl (C3-C8), which bears one or more heteroatoms selected
from N, O and S and is optionally substituted by amino, hydroxyl, thio, halogen,
alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryloxy (C6-
C14), aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoromethyl, carboxyl, carboxymethyl
or carboxyethyl,

30 -aryl (C6-C14), which is optionally substituted by amino, hydroxyl, thio, halo-
gen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryl



aryl oxy (C6-C14), aryl (C6-Cl4)al koxy(Cl-C6), cyano, trifluoronethyl,

car boxyl, carboxynethyl or carboxyethyl, -alkynyl (C2-C20), which is
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al koxy (C1-C5), alkylthio (Cl1-C5), alkylam no (Cl-C5), aryloxy (C6-Cl4),
aryl (C6- Cl4) al koxy(Cl-C8), cyano, trifbuoronethyl, carboxyl, carboxynethyl
or carboxyethyl, -cycl oal kyl (C3 C8) which is optionally substituted by
am no, hydrox |, thio, hal og al kyl (Cl1-C5), al koxy (C1-C5), alkylthio
(C1- C5) (Ca0A awxmoarymﬁesy )aikqu(@@ef;e)cm)anoanflaongdmemymczarbbxijp(ac;l C6) ,
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R5 and R6 possibly forming, with the carbon atom to which they are attached,
an m-membered ring (m between 3 and 8) optionally containing one or more het-
15 eroatoms selected from N, O and S and possibly substituted by amino, hydroxyl,
thio, halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-
C5), aryloxy (C6-C14), aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoromethyl, car-
boxyl, carboxymethyl or carboxyethyl,
or possibly forming with the carbon atom a C10-C30 polycyclic residue, which
20 is optionally substituted by amino, hydroxyl, thio, halogen, alkyl (C1-C5), alkoxy
(C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryloxy (C6-C14), aryl(C6-C14)-
alkoxy(C1-C6), cyano, trifluoromethyl, carboxyl, carboxymethyl or carboxyethyl,

R5 and R6 together also possibly representing the group =0 or =8,

25 the nitrogen atom of a heterocycloalkyl or heteroaryl group possibly being
substituted by a group selected from: alkyl (C1-C5), cycloalkyl (C3-C8), aryl(C6-
C14), aryl(C6-C14)alkyl(C1-C5) or acyl(C1-C6),

and aiso the tautomeric forms, enantiomers, diastereoisomers and epimers,
and the pharmaceutically acceptable salts.

30 The present invention also relates to a pharmaceutical composition compris-

ing a combination as defined above and a pharmaceutically acceptable vehicle.



met hyl , carboxyl, carboxynmethyl or carboxyethyl, R5 and R6 possibly
formng, with the carbon atomto which they are attached, an m nenbered
ring (m bwowerrogs7and 8) optionally contai ning one or mMPCE/HPRAION0HYO NS
selected fromN, O and S and possibly substituted by am no, hydroxyl, thio,
hal ogen, al kyl (Cl-C5), al koxy (Cl-C5)7 alkylthio (C1-C5), al kylam no (C1-
C5), aryloxy (C6-Cl4), aryl (C6-Cl4)al koxy(Cl-C6), cyano, trifluoronethyl,
car boxyl, carboxynmethyl or carboxyethyl, or possibly formng with the
carbon at omThe(pfesEaP im@ntioncalso relasesitea sdmbination @t defiredd pbovd $ari itsit ed
by am no, hydroxyl, thio, hal ogen, alky] (Cl-C5), alkox élCJ.- C5), alkylthio
(Cl- C5) , usg ythenfraatment any/or preyeutipn @%a@PAW?'OQVﬁS@QG'—aé WithyiseBasmea - os) |

cyano, tri , carboxyl, carboxynethyl or carboxyethyl, R5 and R6
bbb RERTRSI

t oget her y representing the group =O or =S, the nitrogen atom

of a hetleroCMgJ fpaéé.edt ilnﬁenrtmreaw ;éla@sotlmptr}mssetrbfya lminmiginatitis tast definedy a

roup sel ecte r [ Cl1-C5), | (C3-C8), I - Cl14) ,
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accept able sa € present 1nvention al es to a pharnmaceuti cal
conposi t i on Temprésentnipventomizisatretates do de fmethodatooviheapdevention and/or

pharmaceutical |y acceptable vehjcle. The present inpvention also relates to a
P onbi nat Veriniant 964 hanoRgy s peited et dsdiasmaend Stneriisiartina Pafedent | on
of a pat] | ' ' ' PR 9B pPhesent
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pat hol ogy associ ated with i schaem a and/ or reperfusion. The present
i nvention also relates to a nmethod for the prevention and/or treatnent of a

pat hol ogy agyo@ilRdedesdriptions of #RaliRvaniér reperfusion in a patient,
The term “m-membered ring formed by R5 and R6” in particular means a
saturated ring, such as a cyclohexyl, piperidyl or tetrahydropyranyl group.
15 The term “polycyclic group formed by R5 and R6” means an optionally sub-
stituted carbon-based polycyclic group and in particular a steroid residue.
One particular group of compounds of the formula (l) is that in which RS is
hydrogen.
Another particular group of compounds of the formula (l) is that in which RS
20 and R6 form, with the carbon atom to which they are attached, an m-membered
ring (m between 3 and 8) optionally containing one or more heteroatoms selected
from N, O and S and possibly substituted by one or more of the following groups:
alkyl (C1-C5), amino, hydroxyl, alkylamino(C1-C5), alkoxy(C1-C5), alkyl-
thio(C1-C5), aryl (C6-C14), aryl(C6-C14)-alkoxy(C1-C5), or form with the carbon
25 atom a C10-C30 polycyclic residue, which is optionally substituted by amino,
hydroxyl, thio, halogen, alkyl (C1-C5), alkoxy (C1C5), alkylthio (C1-C5), alkylamino
(C1-C5), aryloxy (C6-C14), aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoromethyl,

carboxyl, carboxymethyl or carboxyethyl.

30 Another particular group of compounds of the formula (1) is that in which R5

and R6 are chosen independently from the groups:



in which a prophylactically or therapeutically effective anount of a

conbi nation as defined above is admnistered to the patient. Detailed
descri pt iwo 20f1/dob&3i nventi on The term " m nenbered ring Pormedolowoieds and R6"
in particular neans a saturated ring, such as a cycl ohexyl, piperidyl or

t et rahydropyranyl group. The term "polycyclic group formed by R5 and R6"
means an optionally sub stituted carbon-based pol ycyclic group and in
particular a steroid residue. One particular group of conpounds of the

; I Y . e ) h ! ' ¢
compounds of e G P is Bp i R o R IRV iR,
car bon ageomatky! (Bi-€D)t hkpxar(€ 1a€6pdledihialiC hGEBntkydaminonC -03)camiety 3 and
8 ti I t alpi het t | ect ed f N, . O and S
and pos SERrG LY ReR R BRaile T, Aage, HlSFomeiingotiathecipryt
(C1-C5) ,m?ﬂﬁ},m,cdmg,g@mw, al kyl am no(Cl1-C5), al koxy(C1-C5), alkylthio(

Cl-C5), aryl (C6-C14), aryl (C6-C14) - al koxy(Cl-C5), or formw th the carbon
at omba C10- TBe inveptgil alsor eiategeto e dautasnenin iforms, Yhes dysntiomerd, (ol

am no, hydroxyl. thio, halogen kyl (Cl-C5 al ko C5), alkylthio
(GG, PR Ramer SRR i e inddal faiss0 s cimBadecoe)
cyano, {thé geHeraPr A (1)car boxyl , carboxymet hyl or carboxyethyl. Another
particul ar group of conpounds of the fornula ﬁl_) is that in which R5 and R6

are chosen Theaeemprundsyof theninvaetien ofifhe tarmula (ICasciefjnedvabeve icontain-
i onal, i ' d . 1hi g, hal | Cl-C5),
ol kowy (14 S Beible Moy 5 Siicieht) BaetEsfindihy, &5 Potrsméva)

ar yl 0 Co-ifdlddetieoryirE8p s#ing phandacélitiddily eicesptdiyé sakeiddaxydrgaiy Hopyet hyl
or carboxyethyl. The invention also relates to the tautoneric forns, the

enant i ofERIACIHPESE 3R SFIAVAEN SNipREal OFsfer s, and the organic or nineral salts
of the comppppgsicAlar, the compounds of the general formula (I) contain basic nitrogen
atoms that may be monosalified or disalified with organic or mineral acids.
Preferably, R6 is an alkyl (C1-C20) group, especially a methyl group.
15 Preferably, R1 and/or R2 represent(s) an alkyl (C1-C20) group, especially a
methyl group.
Preferably, R3 and/or R4 represent(s) a hydrogen atom.
Preferably, R1 and R2 are a methyl group and R3 and R4 represent hydro-
gen.
20 Among the preferred compounds of the formula (1), particular mention may be
made of compound E 008 of the formula (la):
e
b
CH,
(la)
and also the tautomeric forms, enantiomers, diasterecisomers and epimers thereof
and/or the pharmaceutically acceptable salts thereof.
25 The NHE inhibitor is preferably an NHE-1 inhibitor. By way of example, men-

tion may be made, in particular, of amiloride or cariporide:



the general formula (1). The conpounds of the invention of the forrmula (I)
as defined above contain ing a sufficiently acidic function or a

suf fi ci enwbyoti@®ss3f uncti on, or both, may include the cecrarpanddIsgs
pharmaceutically acceptable salts of an organic or mn eral acid or of an
organic or mneral base. In particular,gthe compounds of the general
formula (1) contain basic nitrogen atons that may be nonosalified or
disalified with organic or mneral acids. Preferably, R6 is an al kyl
(C1-C20) group, especially a nethyl group. Pre&emably Ryl and/or R2

represent(s) an al kyl (Cl group, especi ﬁl Igs”a e hylhé?roup
Preferably, R3 and/or ¥ a hydro m “Pr¥erably, R 1 and
R2 are a nethyl group arf an represent gen. Anmong the
preferred conpounds of the fem pal‘tICU|Céh’ mention may be nade of

conpound E 008 of the fornula (Ia) (Ia) and al so the tautoneric forns,
enantioners, diastereoi sonersicaad epi mers thereof capgbor the
phar maceutic abI The NHE i nhi bitor erably

an NHE-1 i nh%})é%gcc% qweigé%e’iﬁﬁ’tﬁp’g % M3y ba meptianedinshids wm iatul ar,
of ami| Oéuﬁﬁ%lﬁénwlg@é’rﬁld% é’@ﬂl\}ééfvbggf 'fBr‘?fu#I ﬁvcﬁ&et{nb%)éaﬁ@mﬁ?nhly ks

inhibitors t be nention
sul fi nyl hepatept g@@lmaﬁpnﬂaéﬁ&&sﬂ espeditilly bempound| A of the fdeseia:bed as NHE
inhibitors in patent appli catlen EP 758 644, especially conpound A of the
formula: (1) (A) The M¥o] pi kor is nore rmcms 73kl ycgari poride or a

phar maceutical |y accept abI al t 3<H'ér eof .

H,C
R3 NH2 3 \SOZ
5 H o O NH,

() (A)

The NHE inhibitor is more preferably cariporide or a pharmaceutically accept-
able salt thereof.

According to a second aspect, the invention relates to a pharmaceutical com-

10 position comprising a combination as defined above.

According to another aspect, the invention relates to a combination as
defined above for use in the treatment and/or prevention of diseases associated
with ischaemia-reperfusion, especially cardiac or renal complications. Examples of
cardiac pathologies that may especially be mentioned include cardiac arrhythmia,

15 myocardial infarction and cardiac hypertrophy, the latter generally inducing cardiac
insufficiency.

In accordance with the present invention, the “alkyl” radicals represent satu-
rated hydrocarbon-based radicals, in a straight or branched chain, of 1 to 20 car-
bon atoms and preferably 1 to 5 carbon atoms. If they are linear, particular men-

20 tion may be made of methyl, ethyl, propyl, butyl, pentyl, hexyl, octyl, nonyl, decyl,
dodecyl, hexadecyl and octadecyl radicals. If they are branched or substituted by
one or more alkyl radicals, particular mention may be made of isopropyl, tert-butyl,
2-ethylhexyl, 2-methylbutyl, 2-methylpentyl, 1-methylpentyl and 3-methylheptyl
radicals.

25 The “alkoxy” radicals according to the present invention are radicals of the

formula -O-alkyl, the alkyl being as defined above.



According to a second aspect, the invention relates to a pharnmaceuti cal
conposition conprising a conbinati on as defined above. According to anot her
aspect, tWO20NWW@6I7Bon relates to a conbinati on as def i n@GTAR21E/0035P6 use i n
the treatnment and/or prevention of diseases associated with

i schaem a-reperfusion, especially cardi@ac or renal conplications. Exanples
of cardi ac pathol ogies that nmay especially be nentioned include cardi ac
arrhythm a, nyocardial infarction and cardi ac hypertrophy, the latter

general ly i Fﬁilléctbnﬁ g%gﬁh%ﬁ deﬂﬁfsgs‘; ée g&wg@éé{rkyi -8. 3h& llgg@%udﬂvb Igtog's,ed%ﬁﬁéfnt

I nventi on, radi ca at'u ra ased
radi cal ssbgve. a stral ght or branched chain, of 1 to 20 car bon atons and
preferably 1 to 5 carbon atq If they are |i ,\? particul ar nmention may
be made of rdentEM @lkylaming’ ng?'ﬂoteﬁu@ 39fourbe%‘h>5h Hndhe alkycgraup Reing as
decyl, a‘% abol@,«éxadecyl and octadecyl radicals. If they are branched or
substitu y one or nore alkyl radicals, particular nention may be nade
of isopr opylAmdm?g thebbabolgen%ten‘rwInhmmartléulaemmthquy;by e meideydfflrdrine,

1- net hyl pent and, 3- ne | radicals. The "al koxy" radicals according
to the e @%%t brorpig aod | ‘é#'@elaﬁpéals of the fornula -Oalkyl, the alkyl

bei ng as defgiya e%u@é?\gv raHiGalt 9& es@H‘kaBFBc%rb&?BQE@? réd%&umi Sirdight or t he

al kyl group be| |ned a ove term"al am no" denot es a group
al kyl - NHingat Ialaaml layid @prdepn bre 109 ragredethiylesic abea@raumsng\mbeg libxé @dieanyht ons,
ri,ne, brom ne and

t
irrg(r:l?ngag[?lﬁﬂ%és ?ﬁg%“iﬁf@ﬁgflx” Féﬁﬂn@% 4998‘{%@(%9{ VHVEF%@%@'BW based radicals,
i n gostrai ghtheOmlyinyPaiadidias Rep@REnt APERICArSBIEbAEedPAGicAlshYh @NétRaight or

unsaturations. Anong the al kenyl radicals, particular nmention nay be nade
of al | yllinear ehaipl, anddiotdais.one or more acetylemc unsaturations. Among the alkynyl
radicals, particular mention may be made of acetylene.

The “cycloalkyl” radical is a saturated or partially unsaturated, non-aromatic
mono-, bi- or tricyclic hydrocarbon-based radical of 3 to 10 carbon atoms, espe-

15 cially, such as cyclopropyl, cyclopentyl, cyclohexyl or adamantyl, and also the cor-
responding rings containing one or more unsaturations.

The “heterocycloalkyl” radicals denote saturated or partially unsaturated, non-
aromatic mono- or bicyclic systems of 3 to 8 carbon atoms containing one or more
heteroatoms selected from N, O and S.

20 The term “aryl” denotes a mono- or bicyclic hydrocarbon-based aromatic
system of 6 to 10 carbon atoms. Among the aryl radicals, particular mention may
be made of phenyl or naphthyl radicals, more particularly substituted by at least
one halogen atom.

The “arylalkyl” or “aralkyl” radicals are aryl-alkyl- radicals, the aryl and alkyl

25 groups being as defined above. Among the arylalkyl radicals, particular mention
may be made of the benzyl or phenethyl radical.

The term “aryloxy” denotes a group aryl-O-, the aryl group being as defined
above.

The term “arylalkoxy” denotes an aryl-alkoxy- group, the aryl and alkoxy

30 groups being as defined above.

The “heteroaryl” radicals denote mono- or bicyclic aromatic systems of 5 to

10 carbon atoms containing one or more heteroatoms selected from nitrogen,



The "al kynyl " radicals represent hydrocarbon-based radicals, in a straight
or linear chain, and contain one or nore acetylenic unsaturations. Anong

t he al kynyDb 20mdiosziBs, particul ar nmention nay be nade of paratryéieneicodhe
"cycloal kyl" radical is a saturated or partially unsaturated, non-aronmatic
nmono-, bi- or tricyclic hydrocarbon-baged radical of 3 to 10 carbon atons,
especi ally, such as cycl opropyl, cyclopentyl, cyclohexyl or adamantyl, and
also the cor responding rings cont ai ning one or nore unsaturations. The
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groups bei'ng as defined above hét'eroaryl ™ radi cal's not e “nmono-
bi cycl i @ob,opwidyd, pyem@ylofptmrtyb qwneacblmydx guinebinylorisedquinelyl, ohe, 40H1l&lmre

het t t i h I
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triazinyl, H@@zt@frnr“gaquya"w" eniegla HRGGakiagrug, the aliod ORown bring

as defined above. Examples of carboxyalkyl groups that may be mentioned in par-
ticular include carboxymethyl and carboxyethyl.

The term “pharmaceutically acceptable salts” refers to relatively non-toxic

15 mineral and organic acid-addition salts and base-addition salts of the compounds

of the present invention. These salts can be prepared in sifu during the final isola-

tion and purification of the compounds. In particular, the acid-addition salts can be

prepared by separately reacting the purified compound, in its purified form, Exam-

ples of acid-addition salts include the hydrobromide, hydrochloride, sulfate, bisul-

20 fate, phosphate, nitrate, acetate, oxalate, valerate, oleate, paimitate, stearate, lau-

rate, borate, benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate,

succinate, tartrate, naphthylate, mesylate, glucoheptonate, lactobionate, sulfa-

mates, malonates, salicylates, propionates, methylenebis(B-hydroxy)naphthoates,

gentisic acid, isethionates, di-p-tolyltartrates, methanesuifonates, ethanesul-

25 fonates, benzenesulfonates, p-toluenesulfonates, cyclohexyl sulfamates and

quinateslaurylsulfonate, and analogues (see, for' example, S.M. Berge et al.

“Pharmaceutical Salts” J. Pharm. Sci, 66: pp. 1-19 (1977)). The acid-addition salts

can also be prepared by separately reacting the purified compound, in its acid

form, with an organic or mineral base, and isolating the salt thus formed. The acid-

30 addition salts include metal and amine salts. The suitable metal salts include the

sodium, potassium, calcium, barium, zinc, magnesium and aluminium salts. The

sodium and potassium salts are preferred. The suitable base mineral addition salts



t hi enopyridyl, thienopyrimdinyl, pyrrolopyridyl, imdazopyridyl,

benzazai ndole, 1,2,4-triazinyl, benzothiazolyl, furyl, imdazolyl, indolyl,
triazol ylwotetwmgsByl , indoli zinyl, isoxazolyl, isoqui n@Cirmp2010/003696

i sot hi azol yl, oxadi azolyl, pyrazinyl, pyridazinyl, pyrazolyl, pyridyl,
pyrimdinyl, purinyl, quinazolinyl, qujsnolinyl, isoquinolyl,
1,3,4-thiadiazolyl, thiazolyl, triazinyl, isothiazolyl and carbazolyl, and
al so the correspondi ng groups derived fromtheir fusion or fusion with the
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15 adaptation of any method known per se and/or within the scope of a person skilled
in the art, especially those described by Larock in Comprehensive Organic Trans-
formations, VCH Pub., 1989, or by application or adaptation of the processes
described in EP 1 250 328.
The pharmaceutical compounds according to the invention may be in forms
20 intended for parenteral, oral, rectal, permucous or percutaneous administration.

The pharmaceutical compositions including these compounds of the formula
() will thus be in the form of injectable solutions or suspensions or multi-dose bot-
tles, in the form of plain or coated tablets, dragees, wafer capsules, gel capsules,
pills, cachets, powders, suppositories or rectal capsules, solutions or suspensions,

25  for percutaneous use in a polar solvent, or for permucous use.

The excipients that are suitable for such administrations are cellulose or
microcrystalline cellulose derivatives, alkaline-earth metal carbonates, magnesium
phosphate, starches, modified starches, and lactose for the solid forms.

Cocoa butter or polyethylene glycol stearates are the preferred excipients for

30 rectal use.
Water, aqueous solutions, physiological saline and isotonic solutions are the

vehicles most conveniently used for parenteral use.



sodi um potassium calcium barium zinc, magnesium and al um nium salts.
The sodi um and potassiumsalts are preferred. The suitable base m neral
addi ti on WaI206A06579r epared from netal | i ¢ bases that i ncPCd&EPOHI0MPAOYdri de,
sodi um hydr oxi de, potassi um hydroxi de, cal ci um hydroxi de, al um ni um

hydr oxi de, [ithium hydroxide, nmagnesiym hydroxide and zinc hydroxide. The
sui tabl e base am ne-addition salts are prepared from am nes that have
sufficient alkalinity to forma stable salt, and preferably include am nes

that are of tThe dissiyd CarahCWRIn WRRITBHESE Y083 %s w0 ﬁ‘fé;%te eh Fud@ntGxi city

and their acceptability for nmedical use: ammonia, ethy I am ne,
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tri s(hydr oxywet &ydreasioRonBsioas edisbrdera e dikkase akEGtiBKY NiihdRchaemia-
triethylam ne, dibenzylam ne, ephenam ne, dehydroabi etyl am ne,
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conposi f16XS! ﬁUFfﬁJP Phﬁ@(é’_i%‘blﬂ%'m?é@cdf the formula (1) will thus be in
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the formof plain Egr coate agees, wafer capsul es, capsul es,

pills, traatmeémst ofprvaievantirgummnad compilieatians.rectal capsul es, sol utions or

suspensi ons, for,.percutaneous use in ol ar solvent, or for perpucous use.
P Accorderg fo andther pre‘rjérred emgoglment, t?\e comnblnagon is useful for the

15 treatment and/or prevention of cerebral complications, especially strokes.

Example

+

20  Evaluation of the combined protective effect of E 008 and of an Na'/H

exchanger inhibitor on vascular damage induced by ischaemia/reperfusion

The object of this study is to evaluate the potential added effect of the com-

bination of an Na*/H"* exchanger inhibitor and of the compound E 008, which is an

25 inhibitor of the production of reactive oxygen species (ROS), on vascular damage
induced by ischaemia/reperfusion, by measuring the effect of this combination on

the loss of the mitochondrial membrane potential induced by ischaemia/

reperfusion.

30 Materials and methods

Cell culture



The excipients that are suitable for such adm ni strations are cellul ose or
m crocrystalline cellulose derivatives, alkaline-earth netal carbonates,
magnesi urwphosploei7ze, starches, nodified starches, and | acrapeoon3cdhe solid
forms. Cocoa butter or polyethylene glycol stearates are the preferred
excipients for rectal use. Wter, aqueqys solutions, physiological saline
and isotonic solutions are the vehicles nost conveniently used for
parenteral use.The dosage can vary within wide limts (0.5 ng to 1000 ng)

as a function itiASo prﬁyh' l.ndicat | 0 rout e of
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expressi ovas'dsesl. ons, di sorders or di seases associated with

i schaem ar eperfusion” denotes all |esions, disorders or diseases whose
onset or mainte nance finds its origin, at |least partially, in ischaem a
and/ or reperfypdfherst al so denotes |esions, disorders or diseases that are
t he consequence of an ischaem c and/or reperfusion event. The conbination

accorfli ng to The delissvetredredted predmirapto/thesfeflolvingaschiehee:t r eat ment  and/ or
prevention of cardi g}i cong_l i ca%t i ?ns, efSHeci ally cardiac arrhythm a,
myocardi al i nf ar€NG FPURPitteatMESEffofleved &Y isghaemia fof 69 minsterand
preferred aspectrepbRAsATBl 720 ndRutes: useful for the treatment of or
preventing renal conplications. Accofding to another preferred enbodi nent,

t he conbi nati on E §08sgroup: imaubatien twittatompbund® 008 mtey eohtemtratiorcef ¢br al
conplicati ons, cially styokes. anple Eval uatjon of the conbi ned
protective eff e?ﬁ%g?mg‘addg 1%@“@?°!ﬂ%ﬂh%'@%%§a%§t@?”ﬁ%ﬁ¥ Kaheenya fonBeul ar
damage i nduced hiirussd'anairapsaRGsH K D HR.teRi ect of this study is to
eval uate the potential added effect of the com bination of an Na+/ H+

exchanger i nht birhefforania @roupie iseuhrtiond WEtDOthe woropoursd ametformin at a
concentration of 10 micromolar to 10 millimolar for 30 minutes, followed
by ischaemia for 60 minutes and reperfusion for 120 minutes:

- cariporide group: incubation with cariporide at a concentration of 1 to

15 100 micromolar for 30 minutes, followed by ischaemia for 60 minutes
and reperfusion for 120 minutes;

- E 008 + cariporide group: incubation with compound E 008 at a
concentration of 10 micromolar to 10 millimolar and cariporide at a con-
centration of 1 to 100 micromolar for 30 minutes, followed by ischaemia

20 for 60 minutes and reperfusion for 120 minutes;

- metformin + cariporide group: incubation with the compound metformin
at a concentration of 10 micromolar to 10 miflimolar and cariporide at a
concentration of 1 to 100 micromolar for 30 minutes, followed by

ischaemia for 60 minutes and reperfusion for 120 minutes.

25
Measurement of the mitochondrial membrane potential
In order to measure the mitochondrial potential, the cells were incubated,
throughout the above treatment, with the fluorescent probe tetramethylrhodamine
methyl ester (TMRM) at a concentration of 30 nM.
30 They were analysed by confocal microscopy before the treatment, after 60

minutes of ischaemia, after 90 minutes of reperfusion and after 120 minutes of
reperfusion.



i nhi bitor of the production of reactive oxygen species (ROS), on vascul ar
damage i nduced by ischaem a/reperfusion, by neasuring the effect of this
conbi nat iwo 20n/db&3l oss of the mtochondrial nenbrane pecemreab/odssdaced by
i schaem a/ reperfusion. Materials and nethods Cell cultureThe imortalized

human dermal m crovascul ar endot helialjscell |ine HVEC-1 was used. Treatnent
The cells were treated according to the followi ng schene: - control group:

no treatment, followed by ischaem a for 60 m nutes and reperfusion for 120
m nutes; - E 008 group: incubation with conpound E 008 at a concentration

of 10 mcronolar to 10 mllinmolar for 30 m nutes, followed by ischaem a for
60 m nut es arRtsuttﬁerfusi on for 120 n1 nutes; - rretform n group: incubation

with the co nd me?{i)rm'n at geé]lon of rormlar tad(JG%

mi0 1ol ar f ol a0l ncb e it Ferle, gifuss. B8 Behasin pend

reper f UﬁhlﬂﬂtéS?Hldlﬁ& rﬁbﬂlﬂ%fﬁe mlto%ﬁbh@r‘i’él'rﬁérn%"ré}‘\’é’goté?ﬁlﬁpat' on with cariporide
at a concentration m cronol ar for 30 mnutes, followed by

i schaeni a f oOretharbther darghdhe épmmwmmﬁonf 80 mipotes led tosa substaydil toss

cari por n 008, a concentration of 10
i er bolat o iBenenfiSnsfibrahé o BREA B o Chudl, dtafiey RRARERNE, 100
m cr ool RitertiRi e¥on digHppeared aftépw@ nhMuie%CdT&éﬁbﬁu&@h @HidH iMplRs tABLthe

reperfusion for 120 mnutes; - netformn + cariporide group: incubation
with theedsappdeadnetfornmin at a concentration of 10 mcronmolar to 10

m I 1imolar arwl cgﬁ‘{rb&?rtﬁg%eﬁg tfbated with E 008 had their mitochondrial membrane
10  potential protected against the damage induced by the reperfusion.

The combination of NHE and E 008 displays a protective synergistic effect

towards ischaemia and reperfusion, this synergistic effect being translated by a

significant decrease in the doses of E 008 used.



concentration of 1 to 100 mcronolar for 30 m nutes, followed by ischaem a
for 60 mnutes and reperfusion for 120 m nutes. Measurenent of the

m t ochondawoOabimesdrsane potential In order to nmeasure thecwriEPecionbpé al
potential, the cells were incubated, throughout the above treatnent, wth
the fluorescent probe tetranethylrhodam ne nethyl ester (TMRM at a
concentration of 30 nM They were anal ysed by confocal m croscopy before
the treatnment, after 60 m nutes of ischaem a, after 90 m nutes of
reperfusion and after 120 mi nutes of rgperfusion. Results In the control
group and in the treated groups, the ischaem a period (60 m nutes) did not
nodi fy the mtochondrial nmenbrane patential. On the other hand, the
reperfusion for 90 mnutes led to aldf¥MSntial 1 oss of the nitochondrial
menbrane potential in the control group. The nenbrane potential even

di sappeared after 120 m nutes of reperfusion, which inplies that the cells
are dead. |n. cont Gashbinatien asfl Assddieat-gbton texchafgér [(NEIE)higihibitort aediendr i al
menbr ane potential protect eg. agai nst the danmage induced by the reperfusion.
The com$oARUN Frthfprnang ( - 008 displays a protective synergistic effect
towards ischaem a and reperfusion, ghig sygergistic effect being translated
by a significant decrease in the dqgses; of %eOOS used. CLAI M5 1. Conbi nation
of a sodi um proton exchanger (NH&)” \ITri[\‘bn/‘[ nR3and a conpound of the formula
(1): R HRA NNR5 R6 Win which: p

s R5 R6 0

in which:

R1, R2, R3 and R4 are chosen independently from the groups:

-H,

- alkyl (C1-C20), which is optionally substituted by halogen, alkyl (C1-C5),

10  alkoxy (C1-C5) or cycloalkyl (C3-C8), alkenyl (C2-C20), which is optionally substi-
tuted by halogen, alkyl (C1-C5) or alkoxy (C1-C5), or alkyne (C2-C20), which is
optionally substituted by halogen, alky! (C1-C5) or alkoxy (C1-C5%),

- cycloalkyl (C3-C8), which is optionally substituted by alkyl (C1-C5), alkoxy
(C1-C5),

15 - heterocycloalkyl (C3-C8), which bears one or more heteroatoms selected
from N, O and S and is optionally substituted by alky! (C1-C5) or alkoxy (C1-C5),

- aryl (C6-C14) alkyl (C1-C20), which is optionally substituted by amino,
hydroxyl, thio, halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkyl-
amino (C1-C5), aryloxy (C6-C14), aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoro-

20  methyl, carboxyl, carboxymethyl or carboxyethyl,

- aryl (C6-C14), which is optionally substituted by amino, hydroxyl, thio, halo-
gen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryloxy
(C6-C14), aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoromethyl, carboxyl, carboxy-
methyl or carboxyethyl,

25 - heteroaryl (C1-C13), which bears one or more heteroatoms selected from
N, O and S and is optionally substituted by amino, hydroxyl, thio, halogen, alkyl
(C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryloxy (C6-C14),



Rl, R2, R3 and R4 are chosen independently fromthe groups: - H - alkyl
(C1-C20), which is optionally substituted by hal ogen, al kyl (Cl-C5), al koxy
(C1-C5) owvoxyulwed7kyl (C3-C8), al kenyl (C2-C20), which P€THpPRI10M036Py Ssubst i
tuted by hal ogen, al kyl (Cl1-C5) or al koxy (Cl1-C5), or al kyne (C2-C20),
which is optionally substituted by hal ogen, al kyl (C1-C5) or al koxy
(C1-C5), - cycloalkyl (C3-C8), which is optionally substituted by al kyl
(C1-C5), alkoxy (Cl-C5), - heterocycloal kyl (C3-C8), which bears one or
nore heteroatons selected fromN, Oang S and is optionally substituted by
al kyl (C1-C5) or al koxy (C1-C5), - aryl (C6-Cl4) aIkyI (Cl C20), which is

o koxy - ol halkoR e Bt ran, difidameiiy camBasil. acaPoymetiy! )

aryl (Co %)ﬁbWY(Cl C6), cyano, trifluoronethyl, carboxyl, carboxynethyl
or carboxyethyl,” - aryl (C6-Cl4), which is optional |y substitut ed by am no,
hydroxyl , tRiloanthd&2 grethe aineyhaid1law$)R3 anddR4, o8lth€sothealhaydt bossiblyl- C5) ,

o) i b, R SR e e e e Rhossiah

(C1- €13kontdihiRg PRAGSTNE heterBBIINS SbRIcRaH ﬁHFn Releahg s Bhe[pdﬁslb%paféhgs and

is optionally Substituted by am no, hydroxyl, thio, hal oge
al koxy @Eabstiteied by RYELOT mO(QZQfUR)fONQWIQQ araups: emno:sr)ydraxyll thig, lialeg@14) , ar y

car boxy S 1C VP )aalkcrey TREs ASHINRLETC oh Al Fat -G ERIBBEN nana

possi bl \C 141 sk T6ACH B)AIkExTCHLOEE eydiheMfliofomeeig 88rbok{d carb B 3 and
8) optionally containing one or nore heteroatons sel ected from O and S

and pos&F bRpaxyethylsubstituted by one or nore of the fol | owi ng groups:
am ng: hydr oxyl, thio, hal ogen,

R5 and R6 are chosen independently from the groups:

-H,

-alkyl (C1-C20), which is optionally substituted by amino, hydroxyl, thio, halo-
gen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryloxy

15 (C6-C14), aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoromethyl, carboxyl, carboxy-
| methyl or carboxyethyl,

-alkenyl (C2-C20), which is optionally substituted by amino, hydroxyl, thio,
halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5),
aryloxy (C6-C14), aryl(C6-C14)alkoxy(C1-C8), cyano, trifluoromethyl, carboxyl,

20  carboxymethyl or carboxyethyl,

-alkynyl (C2-C20), which is optionally substituted by amino, hydroxyl, thio,
halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5),
aryloxy (C6-C14), aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoromethyl, carboxyl,
carboxymethyl or carboxyethyl,

25 -cycloalkyl (C3-C8), which is optionally substituted by amino, hydroxyl, thio,
halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryl
(C6- C14) oxy, aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoromethyl, carboxyl, car-
boxymethyl or carboxyethyl,

-heterocycloalkyl (C3-C8), which bears one or more heteroatoms selected

30 from N, O and S and is optionally substituted by amino, hydroxyl, thio, halogen,}
alkyl (C1-C5), alkoxy (C1-C5), aikylthio (C1-C5), alkylamino (C1-C5), aryloxy (C6-



al kyl (C1-C5), al koxy (C1-C5), alkylthio (C1-C5), alkylamno (C1-C5),

aryl oxy (C6- Cl4), aryl (C6-Cl4)al koxy(Cl-C6), cyano, trifluoronethyl,

car boxyl ,woantiwoysmet hyl or carboxyethyl, R5 and R6 are ehosproiomopendent |y
fromthe groups: -H -alkyl (Cl-C20), which is optionally substituted by
am no, hydroxyl, thio, halo gen, alkyl (Cl1-C5), alkoxy (C1-C5), alkylthio
(C1-C5), alkylamno (Cl1-C5), aryloxy (C6-Cl4), aryl (C6-Cl4)al koxy(Cl-Co),
cyano, trifluoronethyl, carboxyl, carboxy nethyl or carboxyethyl, -alkenyl
(C2-C20), which is optionally subst | t uteed by amino, hydroxyl, thio,

hal ogen, al kyl (Cl C5) al koxy (C1-C5), alkylthio (C1- C5) aI kyl am no
(C1-Co5), arylo éCG Cl14) al koxy(C1- C6),

trifluoroHt ﬁW'&Q:QﬂH&RWPXV Edirb kwmﬂwtnfduor@m%bydyéamxyl -Qarkgxmethyl

(Cc2- CZO) ﬁ\gﬁg(ﬁ@ @ optlonal |y substituted by am no, hydroxyl, thio,
hal ogen, F 'C5), al koxy (C1-C5), alkylthio (C1-C5), al kyl am no

(Cl-C5), ar yémk&&mﬁl%lcfﬁrsyb;ﬁt@wa(ﬂ#‘@t&islﬁmtéﬂ‘Blrﬂﬁ)no Wlﬁ@(yl thlo halo-
trifluoronethyl, carboxyl, car bo%net hyl or carboxyethyl, ¢l oal Ky

( C3- C8) g%uﬂwlu@bﬁﬁb,oﬁquy @Qﬂs + atkydhisy (@HiGR), a#sadal@m ( fIHE ), am! ogen,
al k t _aryl
% ol QPG 80 Sy L BT 0|
car boxmmyllm}elth)morcarthmoyyeehyiyl - het erocycl oaI kyl (C3-C8), whi ch bears one
or nore hetero S t N, Oand S and s tionally substituted
by oo o hs BRreANY ot 1§§|w6@?b%ﬁrmnet et e, haleroRtomicseiesied BORYI t b o
Cl-C5 I
g ano, ) N?(?ﬁﬂocf?néﬁﬂ(n%:% car ” sm,bgec&g;%ox met no q{gphgcgbo%)ﬁﬂbﬁéﬁ(gk =)
( CG CL4)(CIvB5) lalkuxyd@ﬁ—@ﬁal alyylﬁubs(cntﬁﬁ)scallqyammmcc1-|Qﬁdr ade>xy (%6)14I)1,al 0

10 aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoromethyl, carboxyl, carboxymethy! or

carboxyethyl,

- aryl (C6-C14) alkyl (C1-C5), which is optionally substituted by amino,
hydroxyl, thio, halogen, alkyl (C1-C5), alkoxy (C1-C5), alkyithio (C1-C5), alkyl-
amino (C1-C5), aryloxy (C6-C14), aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoro-

15  methyl, carboxyl, carboxymethy! or carboxyethyl,

R5 and R6 possibly forming, with the carbon atom to which they are attached,
an m-membered ring (m between 3 and 8) optionally containing one or more het-
eroatoms selected from N, O and S and possibly substituted by amino, hydroxyl,

20  thio, halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-
C5), aryloxy (C6-C14), aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoromethyl, car-
boxyl, carboxymethyl or carboxyethyl,

or possibly forming with the carbon atom a C10-C30 polycyclic residue, which
is optionally substituted by amino, hydroxyl, thio, halogen, alkyl (C1-C5), alkoxy

25 (C1-C5), alkyithio (C1-C5), alkylamino (C1-C5), aryloxy (C6-C14), aryl(C6-
C14)alkoxy(C1-C6), cyano, trifluoromethyl, carboxyl, carboxymethyl or car-
boxyethyi,

R5 and R6 together also possibly representing the group =O or =S,



gen, al kyl (Cl1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamno (Ci1-C5),
aryl (C6C14) oxy, aryl (C6-Cl4)al koxy(Cl-C6), cyano, trifluoronethyl,

car boxyl ,woaniihoxymet hyl or carboxyet hyl, - heteroaryl @ECIARIB)/003hé ch
bears one or nore heteroatons selected fromN, Oand S and is optionally
substituted by am no, hydroxyl, thio, halogen, alkyl (Cl-C5), alkoxy
(C1-C5), alkylthio (C1-C5), alkylamno (Cl1-C5), aryloxy (C6-Cl4),

aryl (C6- Cl4) al koxy(Cl1-C6), cyano, trifluoronethyl, carboxyl, carboxymnethyl

or carboxyethyl, - aryl (C6-Cl4) alkyljg(CLl-C5), which is optionally
substituted by am no, hydroxyl t hi o, ﬁal ogen, al kyl (Cl-C5), al koxy
(C1-C5), alkylthio (C1-C5 al kyI am no (C1-C5), aryloxy (C6-Cl4),

aryl ( C6- C14¥® Risegen1alon) ofc«'»;/ahﬁserchlpal!m @frétqiwoarﬂa@mpypossjalwbl@w@et hyl
b R f t whi ch
Chey ar SOk e 6" GRS RRRH, Rofy: ALY (91-CH) A ORTRCECH ARG ©

cont ai nO1¢) cagl(CB- @M)@IRW@C’GOEammyEEGHKCG)ed fromN, O and S and possibly

substituted by am no, hydroxyl, thio, hal ogen, alkyl (Cl1-C5), alkoxy
(C1-C5), alkylthio (C1-C5), al kyI amno (C1- C5), aryl oxy (C6-C14),

aryl { C6- 014%&5 ka@giyir%ltﬁ&qe%%%st %hébhkﬂh@ﬁégtd?é{ét rheegybag@gwet hyl

or car boxyethyl ossI b formh car om a

pol ycychnd thephduaacevhtlcxalﬂym:ceptabdmahlltg/ substituted by am no, hydroxyl,

t hi o, hal ogen, al kyl (Cl-C5), alkoxy (Cl-C5), alkylthio (Cl-C5), alkyl ani no
(C1-C5), aryloxy (Ce-Cl4), aryI (C6- C14) al koxy(C1-C6), cyano,

trifluoromeshyl, mﬁé@lon a8t ?bé'lmolr |ﬁWh|&PR$Q§WHreo .and RS

t oget her al so possi representing the group =0 or = It rogen at om of
a heterocycl oal kyl or heteroaryl gr oup p033|bly bei ng substituted by a

oot el oy BBy Rl BT Yl FrEa RV (B 19

- form, with the carbon atom to which they are attached, an m-membered

ring (m between 3 and 8), optionally containing one or more heteroatoms

selected from N, O and S and possibly substituted by amino, hydroxyl, thio,

halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-

15 C5), aryloxy (C6-C14), aryl(C6-C14)alkoxy(C1-C6), cyano, trifluoromethyl,
carboxyl, carboxymethyl or carboxyethyl,

- or form with the carbon atom a C10-C30 polycyclic residue, which is option-

ally substituted by amino, hydroxyl, thio, halogen, alkyl (C1-C5), alkoxy (C1-

C5), alkylthio (C1-C5), alkylamino (C1-C5), aryloxy (C6-C14), aryl(C6-

20 C14)alkoxy(C1-C6), cyano, trifluoromethyl, carboxy!, carboxymethyl or car-
boxyethyl.
4, Combination according to Claim 1, in which R5 is an alkyl (C2-C20)

group substituted by amino, hydroxyl, thio, halogen, alkyl (C1-C5), alkoxy (C1-C5),
25 alkylthio (C1-C5), alkylamino (C1-C5), aryloxy (C6-C14), aryl(C6-C14)alkoxy(C1-

C6), cyano, trifluoromethyl, carboxyl, carboxymethyl or carboxyethyi.

5. Combination according to Claim 1, in which R5 and R6 are selected
from alkyl (C1-C20) groups, which is optionally substituted by amino, hydroxyl,
30 thio, halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-



and also the tautonmeric forns, enantioners, diastereoisoners and epi nmers,
and the pharnmaceutically acceptable salts. 2 . Conbination according to
Claim1, WO 20H/WHS7RS5 i s hydrogen. 3. Conbi nati on accor diPRE/EPR01CI0636A% 1, i n
which R5 and R6: - form with the carbon atomto which they are attached,
an mnenbered ring (mbetween 3 and 8), optionally containing one or nore
het eroatons selected fromN, O and S and possi bly substituted by am no,
hydr oxyl, thio, halogen, alkyl (Cl-C5), al koxy (Cl1-C5), alkylthio (Cl-C5),
al kylam no (Cl- C5), aryloxy (GC6-Cl4),@ryl (C6-Cl4)al koxy(Cl-C6), cyano,
trifluoronethyl, carboxyl, carboxymethyl or carboxyet hyl, - or formwth

th b t - I h t RY
suﬁsf?[ Je8u ylouh - qiffﬁr A CETGH e g e aicigno] dflesspmelnut o ci-
Cl1-C5 I Co6- C14 | (C6-
C14) al kgdﬂ f%C%@ cya%| aflét;%rlrlb?% I&n&*t hyl , . cg;%ogy, (car boxilrre?wl (or car
boxyethyl. 4 . Conbination accordl ng to CI ai m 1, in which RS is an alkyl
C2- C20 bst d th
(GG o (g R R Vi R 85 Bl

14)q b, C14) aI koxy(Cl- C6), cyano trlfl uor onet hyl , carboxyl,
car ngyn%%@ﬁ/r E6car boxyethyl. 5. Conbination according to CI aiml, in

which R5 and R6 are selected from al kyl (Cil- CZO) groups, which is

optionall bstituted. by. am no Cl-C5
P koxy (C1- by - alGgDinaioRacteeying 16 Bl prf Wish &8 T8 matbiirobe: 1)
aryl (C6-Cl14) aI koxy( Cl-C6), cyano, trifluoronethyl, car boxyl car boxynet hyl

or carboxyethyl. 6. Conbination according to Claim1l or , in which R6 is
an al kyl (CB C20)Cembinsation acaoseisignta @6k efe &f dLlaims of c.tpa”p mnewhigh Wi ch R6

s alorret h#d/opre%ugsents an alkyl (C1-C20) group.
10. Combination according to any one of Claims 1 to 9, in which R1 and

R2 represent a methyl group.

11. Combination according to any one of Claims 1 to 5, in which R3

15 and/or R4 represent a hydrogen atom.

12. Combination according to Claim 1, characterized in that the com-
pound of the formula (1) is the compound of the formula (la):
CH,
HSC,N\'\lﬁN\I'\ll/rle
b
CH, (la)
20 or the tautomeric forms, enantiomers, diastereocisomers and epimers thereof

and/or pharmaceutically acceptable salts thereof.

13. Combination according to any one of the preceding claims, in which
the NHE inhibitor is cariporide or a pharmaceutically acceptable salt thereof.
25
14. Pharmaceutical composition comprising a combination according to

any one of Claims 1 to 13.



9. Conbination according to any one of Clains 1 to 5 in which R 1 and/or
represents an al kyl (Cl-C20) group. 10. Conbination according to any one of
Clainms 1 WO02911/60667hi ch R 1 and R2 represent a nethyl gPOTEP2(IV/003696

Combi nation according to any one of Clains 1 to 5, in which R3 and/or R4
represent a hydrogen atom 12. Conbi nation according to Caiml,
characterized in that the compound of the fornula (1) is the conpound of
the formula (la): or the tautoneric forns, enantioners, diastereoisoners
and epinmers thereof and/or pharmaceutipgal |y acceptable salts thereof. 13.
Combi nation according to any one of the preceding clains, in which the NHE

i nhibitor ig.cariporli har maceuti cal | cce bl al.t thereof. 14.
Phar naceut i igl co%&&ﬁ?ﬁéﬂ %8%8’%'19 agy 88%%@?"%%@ cﬁ} g?rrltf Y%f %@‘eone of
G ai s Yreladmnt Hhd/do plavaitioBNoRGe166 NdisbrRie8Y o ifsesesl ak88cidtddo witd for
its use in the treatnent and/or prevention of |esions, disorders or ,

di seasedscaesta andprieparfusioRaen a and/ or reperfusion. 16. Combi nation
according to Claim15 for its use in the treatnent and/or prevention of
cardiac, renal or cerebral conplications. 17. Conbination according to

Claim 16 foneits CeenbiRatitne acteRAMETE CRINY 18 faiLviesy irttheattestaiehtamd/or
arrhythm a, nyocardial infarction or cardiac insufficiency.
prevention of cardiac, renal or cerebral complications.

17. Combination according to Claim 16 for its use in the treatment and/or
prevention of cardiac arrhythmia, myocardial infarction or cardiac insufficiency.
10



