WO 2011/ 006573PCT/ EP2010/ 003696 1 Conbi nation of a sodi um proton exchanger
i nhibitor and of a dihydro-1,3,5- triazine amne derivative Field of the

i nventi orwORhH/G0M7@Nnt i on rel ates to a conbi nati on of a POAERAN1PH00ICON
exchanger inhibitor and a dihydro-1, 3,5-triazine am ne derivative which is
useful for the treatnent and/or prevenfion of pathol ogies induced by

i schaem a and/ or reperfusion, especially cardiac and renal conplications.
10 Techni cal background Myocardi al ischaem a is defined as an

i mbal ancedwbitRtiorost 8 Sodienpebtomdexehidtger inhilsitondad vfeedigans-1,8,52
di sturbance of cardiac function. In the vast ngjority of cases, myocardi al

i schaenia is caused by an i nstifazine anipedsterivaty®ary bl ood circul ation to
the heart nuscle tissue, thus depriving the nyocardial cells of 15 their
oxygen supply or drastically reducing this supply. Such ischaem a may be
due to tpieldbfthaiivaritiot a vessel (thronbosis), a reduction of the inside
di aneter of _an artery (stenosis) or a decrease _in the coronary hl ood flow

(hypdper f usiTd1®) invepkien kelates terneabitation of @ sadivin-proden exehandss IBRIGAET at ed
wth seyv S i i o] i hae I LS | treShQ) be
not ed thaj{ ge\?gfyg?%—\eqnp%’lgstﬁg%@% é@ﬁfgefadgin? gﬁ%@%ﬁgﬁaﬁfﬁwﬁ ltJhnéCEt[; on \%lhph

di rect rgrabjer gredlentioprafssathologis indeicpd dseisthaemiy ahdiwrvieperfusioins espée- cl ear
what mechani smis predom nant in . the reduction of myocardial function,

hy poper f@i@iosardiacret Enal £PMRiSAERS on by circul ating cyt oki nes.
Infarctions are one of the major consequences of ischaem as. The term 25
"infarction" describes a focus circunscribed by tissue necrosis. Thus,
nyodar di Béchnital backgrdwetis to t he destruction of part of the heart due to

T S ST e R R A
200 000 peeRliSpiReThiseibatafcldRstteth BstiMhhcsiof @asdiac Wihatbr. InAREJas] nant

in men. It occu?s primarily in individuals pre- 30senting cardiovascul ar
ri sk faonaejasity sficases mypbeardial isoheenpaiivcaused bytan insiulisiencyeal coronary

e PR B e BRI SR 6L ARASREE) Bt o,
contsactihb dxygehi QuEPly 'ecarastivallyl rédiriny edersiippy. aBdcH @schakenihangy ther m
prognosis of the patients. _ _ o '
due to the 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



Acute nyocardial infarction (AM) is an absol ute cardi ol ogi cal energency
that invol ves nmanagenent by specialized nedical and hospital services with
an acut e-W@ 2pHAWESBr eat nent whose aimis to reperfuse tRETIEPZHAONILS hear t
nmuscle and to prevent and/or limt the possible conplications associated
with infarction that often lead to the Zdeath of the patients within the
first hours or the first days. Reperfusion is defined as the
re-establishment of an adequate blood circulation in an ischaem c tissue,
enabl i ngaaddietmingy factdrefor soatraatilei feinetiomat reeeveryxyf-th&0myecamdiurarahd fut

supply. Reperfuysion durin | ete interruption of the coronary bl ood flow
i s generE}%"Sﬁﬁ%@éﬁ%@ﬁ'gﬁﬁﬂgwwt& the occluded artery. Al t hough

reper f usi on A&ﬁ@%ﬁ%@mfénwar@mmn@ g@am%%m% %brd%siogfcan %%J@%bl:y geat h

caused by persistence of the ischae I's al so acconpani e
del et er i owslvesfraanagemeabhy ispecidlized mnedicalmarfdriospital isairvisesl evitt anmcutdiear t

hyt h -1 f ~hyt hm A ) f usi " flow').
Recent dBUESLTEATIRE S ARALS [ reRASEANe o R B et mitg i A Lopre | |
some of (Bt aRMBF finsiethe Possible @BRIJIKELIGNs RRSHGAL) gvitgi ifanQé'Eibﬁgthﬁ%%ﬁus! on

of a nyocardial infarction, nedicaments belonging to erent therapeutic
cl asses, lgagrtoithe deatieoptha patientayithingtis first hotistorttbe dirstsdays. as 20

acetyl sal i cyli ci.d, .beta blockers, convertin nz i nhi bitors. 1)
statins, hav%eée@éﬁg?i'gﬁgﬁn q]aélétﬁe ﬁ'eﬁ%@blﬁ*@@%ﬁﬁ%@%gﬁ?ﬂ‘é&ﬁa@'%ﬁt%&%'
However, tigRne apfiséHRspicridueaBRAbindh Kil&ede PRBE Gt Sishel Setaén oxy-
avai l abl e, adm nistered during reperfusion, is capable of limting the size

of albryogendemandang stpply. Reperfssivacdiring complatejntersiptiva af the conprary ment

of the n I ct i .oni : u he ki dneys (Zhao,

3 ng: - DoAoe VR Yes P alhiee B IR G LR Bled AReBloony 27 o).
539-544) or Alteouyhareperision Xnguestighabe proretsetiee myeichedial céld Fom Icell
recent years, various preclinical studies have denonstrated the capacity of

I
sodi um pAeRGrraUREA G BETSIHRRTE Oh D ISHRSMia, it i alsaRapppmAsied divodeleteri-
Contr oy oo e o CUREIRS fdn (h3OLERA B o P o

destroyed by the onse an acute aem c event
ti ssites wrice oftdiErhythimia)t amd tissue perfasiany(“ny peflov”) | Recomt datapaidipindipateaused

by hypoperfusion, . fromcardiac arrhythma to
2011 boCER BNy TEBaEeH08 TBLASSHET semest e reneHead colis deanerting
al so tenpghHe¥rdgpds of function to necrosis of the heart tissues,
associated with irreversible |esions.

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



The sodi um proton exchanger (NHE) plays an inportant role in acute

I schaem ¢ conditions. The mechani sm of action of these NHE inhibitors
consi sts W 208/a06€ r educi ng the i ncreased influx of so®CHFEPRONHIINE O
hypoperfused tissues by activating the NHE due to the intracellular
acidification. This delays the excessive accunul ation of sodiumin the

ti ssues. Insofar as the sodiumand calciumion transports are coupled with
each other in heart tissues, this prevents potentially |ethal overl oadi ng

of the hbypercoptraction bhtheahean musdd/bndcies terﬁpbm%séoamihfctiéﬁt?y ngefb-328
di scl oses. di t% dko-%, 3,5-triazine am ne derivatives of the general fornula
(1) bel oS ¢ l§/e earttissues, ausociRied Wikneyersibledesinas. t hese conpounds have

anti di abeti td i ' | B NEAAL of non-insul i n- dependent
di abet es i ngﬂgegdé(?ﬁrllﬂ%a @tﬁgi ng %ggé?e{)@glzzg?glgh bn ﬁn% arLbir égl?nt"?i ACHRL i on
deri ves fscbaemitecanditiprs: e thevbasisnabf actidy of teseNBE ighbiforebohdiSts in
conbi nat ﬁjon of ,a .soc{humgﬁrot og .eﬁchanger inhibitor and a _
di hydr o- 11057 £eqyGing ithe 1npseasedeinflgaf \rodiMm: inastiptarhypopefuseck sissiies by
possi bl eg et I.0R, of .di seases associ at ed
W Th | sohanaNB IR NI PaId BT RiRAURE IR T dEleiRane amapssiie
conpl i cagtemsulation efpsediucuirathy  tissuebandufan adetimensbdiabe GnidhaaIciuds ion
conmpound 008, makes it Bo\zﬂ%bl e to . reduce the production of ROS by the

i

conpl ex Iirgr(l)srpo[r’ﬁeareenagmlg &A9h plhepiin hegr tissgs, thip pravesits ipotertielier se

el ectronlemaw\/eh@a@iﬁlgidfitﬁélhetahic%ugmpéméi#g@kes it possible to prevent the
| oss of potential of the mitochondrial nenbrane and to reduce the 25

operlidng of tMereevenckonepean patemts EEht! 260 3RAbdistlopepodiaydiRP)3,5e5a86é al | y
during i em eperfusion events. These effects, conbined with
t hose ofé'ﬁ'-h% (‘?T‘%\rﬁ'iagipg%?’iFﬂ%géﬂerfif%rgw%gw)&@wmke it possible to inprove

the treatnment or prevention of |esgensy di gorders or di seases associ at ed
wi th ischaem a-reperfusion. W 2011/ 006573PCT/ EP2010/ 003696 4 The
present invention thus relates f /%{\?o ' B‘t\h%n of an NHE inhibitor and a
conpound of the general fornula ?I):N|R2 Ni | RARIN ., ,N....N,R3 1111 NXN

R Re () R5><R6
)
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.



in which: 5 Rl, R2, R3, and R4 are chosen independently fromthe groups:
H alkyl (Cl-C20), which is optionally substituted by hal ogen, alkyl
(C1-05), wDRoxyo06T3- 05) or cycl oal kyl (C3-C8), al kenyl @PCZAER20/ 003606 ch is
optionally substituted by hal ogen, al kyl (Cl-05) or al koxy (Cl1-05), or

al kynyl (C2-C20), which is 10optionally substituted by hal ogen, alkyl
(C1-05) or al koxy (Ci1-05), - cycloal kyl (C3-C8), which is optionally
substituted by al kyl (Cl-05) or al koxy (Cl-05), heterocycloal kyl (C3-C8),
whi ch bears THepscipirfventibAthas eaBitesEioes tohbinatidn\of #h NME itdbitor 4nd a
optionally substituted by al kyl (Cl-05) or al koxy (Cl-05), 15 - aryl

( C6- C14) cenround eﬁt@mner@hf%mulg ('dptl onal |y substituted by anino,

hydr oxyl, thio, hal ogen, alkyl é I koxy (C1-05), alkylthio (C1-05),
al kyl - arri no (Cl1-05), aryloxy (C6- f4); ar I (C6- C14) al koxy(C1-C6), cyano,
trifluoronethyl, carboxyl, car lm ogracar boxyethyl, aryl (C6-Cl4),
which is optionally substi tuted by m , hydroxyl, thio, halo- 20 gen,

al kyl (C1-05), al koxy (Ci1-05), al ké f% (Cl 05), al kyl am no ( Cl-05),
aryl oxy (C6-C14), aryl (C6-Cl4)al koxy(C cygpno, trifluoronethyl,

car boxyl, carboxynmethyl or carboxyethyl, - heteroaryl (C1-Cl13), which
bears one oriN¥§HeNhet er oat oms sel ected from N, 0 and S and is optionally

) T RS S b P BLSnak r ytelly
aryl (C6- Cl4)alkoxy(Cl- CB) cyano trifluoronethyl, carboxyl carboxynethyl
or carboxyet hy] , on the one hand, an on_t he

ot her hand, -l ()Cl:ircf?cpr Wﬂjc'\"m'% rortieeally subgtivted s Bﬁloﬁeﬁeﬁﬂﬁ’ﬂ d81rC8y (n
cveen o) o9 bl N2 BN L URLATER sl
subst i t ufuéetd by halegem, alayle(@T-GF)eorf alkbryi(B4d- @5)olmsalk)aml {G2- ﬁ;ld) cwlylbh it hi o,
LI oy el e e A el 8
trifluoronmet hyeiodhaf ?€8y¢8),Wl@ﬁ@’ﬁﬁﬁ&%lly@bsﬁﬁft@@W%W'(C1-CS) 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



R5 and R6 are chosen independently fromthe groups: H, alkyl (Cl C20),
which is o tlonaII substituted by am no, hydroxyl, thiq, halo- n

al kyl (C1WB3PIV678xy (C1-05), al kylthio (Cl-05), al kyl EW%Z?I&G‘?"%?%?Q

aryl oxy (C6-Cl4), aryl (C6-Cl14)al koxy(Cl1-C6), cyano, trifluoromethyl,

car boxyl, carboxynethyl or carboxyet hyls, al kenyl (C2-C20), mhich S
optionally substituted by am no, hydroxyl, thio, halogen, alkyl (Cl-05),
al koxy (C1-05), alkylthio (Cl1-05), alkylam no (Cl-05), 15aryloxy (C6-Cl4),
aryl (C6- mmpmm@nye@x nmer)e hetpamtoms s¢ledteddnemily) O and Boa@d possiblydssingt hy!|

or carbox eth which is o | | ub |tuted by
am no, 5@}?6 th?'?)e Oﬁg)(?fé qf(t%lf%\knp&lgreg?s !{'83( Ej -)%Stf' ‘? o]
(Cl1-05), ampkodﬁmﬂ)wmks&y @é)l,c:@)r )dll@(t}‘nd &1-CH) alk rafﬁuhmcqlébyl&?m@%s%)
cyano, trifluorome ,car boxy 20 car boxynet or carboX

-cycl oal R{#), (ml(cé)mwlmllmxy(@&ﬁ)., efano ytréluwmeﬁfwéepa@sbowh ﬂ@rbowymeamn

t hi o, hal og Bb WE (C1-05), alkoxy (C1-05), alkylthio (C1-05), alkylam no
(C1- 055) 14) oxy, aryl (C6-Cl14)al koxy(Cl-C6), cyano,

trifluoronet hyI car boxyl, carboxynet hyl or carboxyethyl,

25- het erocycl oaI K (C3- C8) whi ch bears one or nore heteroatons sel ected
fromN, 0 and $ ﬂ and RBtare shosen independentivl iy the a@upsydr oxyl , t hi o,

hal ogen, al k (C1-05), alkoxy (Cl1-05), alkylthio (C1-05), alkyl am no
(C1-05), arylbxy (C6- Cl4), aryl (C6-Cl4)al koxy(Cl-C6), cyano,

trifluoronmetiawyl (GWGMYWhl&ﬁrsb@dmlb)slub@t‘tLﬁ@d b9>armhbyhydr3& artmb heR-Cl4) ,

which is opti onal | y substituted by am no, dr oxy thio gen, al kyl

(Cl- Ub) , gemkakyl (COIC&S)E"(@X)kWﬂ’rQ , etkyltho) ( ROB)] alkvhamlo@icd5§5) Aryloxy wo
232#2006&???45% byt R LR o, RTHOIIRRBRI BN hrtdy
-heteroaﬁwthjlelcgﬂ&jxyewlch bears one or nore heteroatons selected fromN,
0 and 5 and : Isk op%lgga(lzéa/ Svtljt?lf:ﬁllltsué et(ljlonb){l asrnbg(t)ltuteg ro>é motn 8rox Fltﬂp
al kyl (c1- -alkenyl ( ), ptionally y ydroxy

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



5 C5), alkoxy (C1-05), alkylthio (C1-05), alkylamno (C1-05), aryloxy
(C6-C14), aryl (C6-Cl14)al koxy(Cl-C6), cyano, trifluoronethyl, carboxyl,

car boxyme¥vyep1igeyar boxyet hyl , - aryl (C6-Cl4) al kyCT(ER2010893696\hi ch is
optionally substituted by am no, hydroxyl, thio, hal ogen, alkyl (C1-05),

al koxy (C1-05), alkylthio (C1-05), alk¢l- 10am no (Cl-05), aryl oxy
(C6-C14), aryl (C6-C14)al koxy(Cl C6), cyano, trifluoro- nethyl, carboxyl,

car boxynet hyl or carboxyet hy R5 and R6 possibly formng, with t he
carbon 4€6f14d oWy, CWYt(ﬁI@yCéﬂla|m>t)d6He@6) asyamondrifieorainethyly ¢arbbeylvean 3 and

8) opti nt ai or nore het- 15 eroatons selected fromN, O
and S a%’g&dgge%ﬁﬁl%cér{}%%’g’e?m ed by am no, hydroxyl, thio, hal ogen, alkyl
(C1-05), al kigatgrdded @0-C 1) kirhichi sedr€bn@r, ér‘ekbiéfé'i’b%n( | oxy
(C6-C14), aryl (CGéEgél(%_ﬁal koi)<y( 1- C6), ' cyanor mt rifluor omsts%/e ?%rfr%ﬁyh,

car boxy aWIS@ﬂddérqmifayléﬂhﬁubshiﬂt%bxﬂﬂﬂlpofbYdﬁONgl Mlohhalmgeoaalkah(&‘tom a

iy Sxy (G5 RSO T ATERS Gaalilo &P Ee). BPRIMERL K Ysed), ey bt a. os;
al kyl anmizpp(CEL PGxikory(d DOB)( @yaﬁ&)taﬂ@érﬂrﬁéﬁylaéérboﬁklkOc)fé/rf)@%yrﬁébhl_y@cdrano

trifluoronmethyl, carboxyl, carboxynethyl or carboxyet R5 and
t oget hercadP@ey/eidsi bl y representing the group =0 or —S 25 the nitrogen

auom of o neLERPRL ehiiglt (R On SLOURARIH BLsBIP SRR L0
aryl ( CoHgtidoal, k;Hmi Cﬂua@@)anpralquﬁmﬁwmkoxy (C1208), aialkvhhlbe((tﬂ-ﬂi&)nﬁﬂd
forns, enantiog di ast er eoi soners phar maceut’i cal |y

accéft a@inga(¢ &C %Oﬂ%’oﬁye(&ﬁ‘rp1ﬁﬁ,vémif%‘§ﬂiﬂkﬁy(ﬁ1e§6i oC¥aphalriftlerart i cal
f d ab d
ooy moc SRYE RAISIS, cefiboR AR BREABR T | 0 s T500T Emo0t0r 003696 7

The present invention also relates to a conbination as defined above for
its use in H%)et t ment agd/or pr ntion of a hol associated with

i schaenia a p‘é?sﬁfgy prming, with ?H‘Fléaiﬁo@s%ﬁf"pt%wgﬁ?‘%ﬁy aresttaghed.es to
the use jpf mam%ﬁm%'r@@tri 9”(@%6@%!#?%%:% ahe ﬁoﬁQﬁy {:Maﬂﬂﬁ@%rn@tdmofg

medi canent for the ention and/ or trea nment ‘o | ogy assocl at ed
wit h5i sehoaioms aeiectad frepeNt @3aod. S and [dssildy sslbstltuten#dalytamnnoalhsdrml at es

te h df th nd/ or. t neat of h . i at ed
e TR Aok P AR A T LB BRIl SRS T
or ther @@utdrgiaky y(CB-Caay, weylaoBuaM4)akoRy(©ATREN ALY MMb akifluoromethyl, 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.



10 defined above is adm nistered to the patient. Detailed description of
the i nvention The term "m nmenbered ring fornmed by R5 and R6" in

parti cul awormea®est3sat urated ring, such as a cycl ohexyl PCPpiRpeI08Y3Ico©r

t et rahydropyranyl group. 15The term "pol ycyclic group forned by R5 and R6"
means an optionally sub- stituted carb@n-based pol ycyclic group and in
particular a steroid residue. One particular group of conpounds of the
formula (1) is that in which R5 is hydrogen. Another particular group of
conpounds ofTHehgrdsentimvaertioh also trbktes to whiarhbiRati@d asndefitted abave fortits t he
carbon atomto which they are attached,_ an m nenbered {aggﬁé.&r;ﬂb%v\een 3 and
8) opti ouee inytheokieaimeniganser prevaitionet 8 Rathelrgy assee hisRhagmighg S
and possj ' ed by one or nore of the follow ng groups: al kyl
(C1-05) 1ér£&f41¥rn€efb%h§fy§§%&(.yl , al kyl am no( C1-05), al koxy(C1-05),

al kyl t hi o( CIFHb present! in(&iitidbl d)so eslalesOD- Bt uisal dfox ydoaibifig)ion ars Hefimedvi t h

the carbon 25 atom a C10- C30_pol y¢yclic resjdue, ich ié optional |l
subst t valyepr 6 REEPATHPR L) P méslicamentfaidhs Prayedfion eadigefreallenlgf a

(C1Ch), i ; hia = | oxy (C6-Cl4),

aryl (C6_@E?gb&&%&%g@%%ﬂh?éﬁ%, ltpélhcf/uorr met ﬁ;ﬁry car boxyl, carboxynet hyl
or carboxyetThd prestdt2dlénhiot HISPCElEER 04 0 008196 Br the prawantipClargdo)
which is optionally substituted. am no,, hydr ox t hi o, hal ogen, .. al kyl
(G 05) -raRtmsty of e oo APt P R ek teper LS Beyethy
(C6- C14) iy \hivh EPBr )é’éti‘égﬁ% bFIherabeu iy Bffdctivé |mee GBSy tonfbiridtdnyas

car boxynet hyl or" carboxyethyl. 5The 1 nvention also relates to the

t aut tiver defirfear aisove iscadministeradetoghe giatientt er eoi sonmers and epiners, and the

organic or mneral salts of the conpounds of the general formula (1).
The conpounds of the invention of the fornmula (1) as defined above

contai ni ng P etafiedcdESEriptian b ithe inveritiom or a sufficiently basic function,
or both, may 10i ncl ude the corre_spondig& phar maceutical |y acceptable salts
of an or gani theotem rim-gembereddring fermegh byr Banard g6 nimpadiculRis@eans 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 particular, the conpounds of the general formula (lI) contain basic
nitrogen atons that may be nonosalified or disalified with organic or

m neral awodsii/dsaBerably, R6 is an al kyl (Cl-C20) groupCTEPp@O0i0adchy a
met hyl group. 15Preferably, Rl and/or R2 represent(s) an al kyl (Cl-C20)
group, especially a nmethyl group. Prefgrably, R3 and/or R4 represent(s) a
hydrogen atom Preferably, RlL and R2 are a nethyl group and R3 and R4
represent hydro- gen 20Anong the preferred conpounds of the fornula (1),

particul ar gyt ((9{‘-0’2%)5 %né@@oﬁlﬁorﬁﬂ%‘%ﬁ Ured® Kk tauto%ﬁ&llmlél@lo cH H

-NJNNH, HHCy K1 N SOt forrs
enant i orgens ;alkqﬂ é@l&@oaﬁm&r(@h@d ), ekytthic (€ heC Boallgtathomo (Ce-C5), aryloxy

D ] Al B PR OIS e B Bt Sy caibomtcie, i n
parti Cu|rﬁét,hyp(§r G’ngbe)Fétﬂﬂ_ or caripori de
5 The invention also relates to the tautomeric forms, the enantiomers, di-
astereoisomers and epimers, and the organic or mineraf salts of the compounds of
the general formula (1).
The compounds of the invention of the formula () as defined above contain-
ing a sufficiently acidic function or a sufficiently basic function, or both, may
10 include the corresponding pharmaceutically acceptable salts of an organic or min-
eral acid or of an organic or mineral base.
In particular, 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):
CH3 "
He Ny Ny
NYN
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:



WO 2011/ 006573PCT/ EP2010/ 003696 9 CH, Am |l oride Cariporide O her
exanpl es of NHE inhibitors that may be mentioned include sul fonyl- or

sul fi nyl be&ozoylgesrai di ne derivatives of the fornula (|) pdeseeétopmseas NHE
inhibitors in patent application EP 758 644, especially conmpound A of the
formul a: The NHE inhibitor is nyje preferably cariporide or a

phar maceutical ly acceptable salt thereof. . According to a second
aspect, the invention relates to a pharmaceutical corn-10 position
conprising a conbination as defined above. o According to another

aspect, the invention rel at's® o a conbi natigr& def ngﬂd above for use in
the treatment and/or prgyetfit Fseases agéoced Nwi tHh
i schaeni a-reperfusion, €special Ily ardi ac or tenal™conplications. Exanples

of cardi ac pathol ogi es that nAm 1) gial |y be nétitioned include cardiac
arrhythm a, 15nyocardial infarction and cardi ac hypertrophy, the latter
general ly inducing cardi ac ismsukfici ency. Cariporide

Other examples of NHE inhibitors that may be mentioned include sulfonyl- or
sulfinylbenzoylguanidine derivatives of the formula (1) described as NHE inhibitors
in patent application EP 758 644, especiaily compound A of the formula:

S0, R° - N, H,c— 5
;QHﬁ;(N%NHz HCso;
o)
() (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.



In accordance with the present invention, the "alkyl" radicals represent
satur ated hydrocarbon-based radicals, in a straight or branched chain, of 1
to 20 carwonRoHiWe¥3and preferably 1 to 5 carbon atons. PCT{ER241040369¢ i near ,
particular men- 20 tion may be made of nethyl, ethyl, propyl, butyl,
pentyl, hexyl, octyl, nonyl, decyl, d cyl, hexadecyl and octadecyl
radicals. |If they are branched or substituted by one or nore al kyl

radicals, particular nmention nmay be made of isopropyl, tert-butyl,

e e e T

3- et hyl hept'y I'n present

I nventi adboyee radicals of the fornula -0-al kyl, the al kyl bei ng as defl ned
above. WD 2011/ 006573PCT/ EP2810/ 003696 10 l;he ter? "al kyl thj 0"
denotes a gr (B‘Gpte&'lnkﬁk!éam'ft‘q’]e anRiEs @r%@l‘ﬁp s theralkdaorospvkeing as The
term "al I ﬂ% gdenotes a group al kyl - the al kyl group being as

defi ned ove Xm)ng t he hal ogen at ons, m)re particul ar nmention nmay be
made 50f fI udmaoey treEhhalogee, atbrrmwmeepumcmidr meerdioonmay be mateeof fhldtieey | "
radi cal s represent  hydrocarbon-based radicals, in a straight or |inear
chai n, HNCHEELPEPRING BN r‘o‘i’rﬁ‘?@ PRyl eni c unsaturations. Among the al kenyl

r adi cal s, L %Wé?ftyl”ni%{&ﬁéé?é‘ rﬁ@rﬁas@ﬁt R caFbah- bﬁékeéi’rraiﬂcabé' ith %dét?ﬁgﬁt of0The

"al kynyl " radlc epr esent rocar bon- based radl ca in a straight or
| i near dimaian chaind andntaitainoore or morecethytenyd ansatwnammmrﬁanongshe Atkeryl t he

| k | | t b, f tyl Th
?cy%:llngalrﬁa S,?Q%f‘t&@ r 'IQ%E 'S’é{{ntﬁyai’ Onﬁéméfa?fy' g[|vg1y H%‘ﬁ?%?gt 236 non- arongt iC
monqy, bi- qhel GG |"ad|°6éﬂ§ P6prcRant hpar’arssh-pabe@radichiR, 19 aCatkdght aF ons,

espe- 15cially, such as cycl opropyl, cyclopentyl, yclohexyl or adamantyl,
and al sdineae cbain, anémﬁ@nr@e phaore acelileniagnsaturations rAmong dba ralitinyhs

non- ar orae Rearaic e mEBIRT M bERAE SFUTERE. 0L Dan atome containing
one or nor eﬁﬂ@t%@@bﬂfw fRlicAtieth afuratdd or pédlafﬁy uHEBRGrated, noreaydmatienot es
a nmono- or bicyclic hydrocarbon-based aromat

mono-, bi- or tricyclic hydrocarbon-based raducal 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,



systemof 6 to 10 carbon atonms. Anong the aryl radicals, particular nmention
may be made of phenyl or naphthyl radicals, nore particularly substituted
by at | ea®00neobsEBogen at om The "aryl al kyl " or pPCamakéaylodzep@adi cal s
are aryl-alkyl- radicals, the aryl and al kyl 25groups being as defi ned
above. Anong the arylal kyl radicals, pgrticular nmention nmay be made of the
benzyl or phenethyl radical. The term "aryl oxy" denotes a group

aryI -0, the aryl group being as defined above. The term

"aryl aI d&gp n o KQX Y, gLPuUpS
bei ng ang%? i ne Easg'?)\l;g A?ﬁdﬂg hg P%gtr‘gér Pﬁ’a |§:Q% |@t’i‘§'ﬂ%gtgénr8%§? %fr)

bi cycl i pyeazimpy} itltienyls taxazobA, ﬁurazaﬁyl qaqrrlmdyi atzmsth[auilﬂznlyh ngaphﬂwr@nyfor e

oxygen. PYROERIrdupAEL neh v, Jidel b arB U GRGRZPDA-
pyr azi nyly |té?hﬁcnwy| t@éﬂﬁgﬂ bbnzBfUréZW' zdd nyﬂ ﬁbggh@fﬁouw'b@%aﬁﬁéw:,

napht hyri |ny pyri dazi , qui noxal |ny
im dazoﬂmeﬁepym;w dhmropynnﬂdmy[ 2 pyn‘o]ctpwldxbl yh;daalopyodiylnybenmzaaadoigl

R LIS SR R T e S T
1,2,4-t '@akazo*aﬁn.ée&mr@nﬁwhsotmawlyl dﬁau@zwy;byram@plpg)ndakrn'yawrw

tetrazoly i ndol izi nyl’, isoxazolyl, isoquinolin

oxadi alzabwu pmdsfiz pwm;dlpylr |Ffiumyhyqumpgt®laml quino wl; mquup%hyi n¥ la“hsh‘?'
P! SN ook ol Bt e o bhing

Corwsp@%lumgdé{%ow@m tﬂ@rrlfugi@nfdmsbhamh fHespieeh ¥C1rn utlkgison with the phenyl
nucl eus. The term "car box%al Ky denotes a al kyl - group, the

al kylb gr oupTus@tﬁgnagadmyﬁBwl’ esaﬁﬁ%@@@"@fl @mpoiwaquwl gfp U peindhat
' h
oy m  prars g el Bhfilled op pAMAAAIGPORRBE TRED My nERERKAT BAL: T2

m ner al tig0Rr @ichads Camglnmhiyltamc@@bkyzetaw base-addition salts of the

conpounds of the present invention. These salts Cé be prepared in situ
during the fihgaterisopharmacestigalyaocepiabiesais” refers daptidiaely nen-toxic

I ti
Phe ! pur rinerd Bkenfotoll ARG e a1 s BARTEH cafs MIRAL Folmp gt ' 9
sal ts i oflthelprédent iywdnbibnoihdse slaytdrmrb@prejmredwasdudurimgsthb -fir idoda-e

phosphate, nitrate, aceta oxal at e, ,val ol eat,e, (Palm

st ear at élon|8a1sirraw@‘wa@8ﬂé%féﬁgi9@ﬁmq 'S, I'%E?atcé' lary thes Brideddi ?%??@? ganbei  at e,
mal eat e, ;5%836313 Cﬁ%@l@%@ctlr{g’"{ Btﬁrﬁ’led‘ NEBMIH@'[ i |t§78§|¥ﬁébt fbrm Exam-

gl ucohe;’))tonate onat e fa- mat es, [onates, salicylates,
pr opi on@ﬂesof ae@kgd@ﬁmbss&@WgMdeﬁW rlra{pmbfomuée hsgimchbndeaeumate bisul-

| tart th |
F ondd es e bekdlPr Sl ACdAS RralBe T o o2l Beulefr St and
qui nat e%t%urbdrgtél fsé?%@te a@@tﬁealmpﬁat@s%s I, @tfatanlrﬂaie%té/l fpes@eect al .
"Phar maceutical Salts™ J.” Pharm Sci, 66: pp. 1-19 (1977)). The

aci d- adauccnoatesatamat@am%nhibylaée pmssyiate, Wjucohentenatey lactabionate ¢ Aelfa-

Pool at | TRREROT A ates, afyPies, bHpRnatel mai G G- Ao O iERes, 0
and ani @%nﬁ@bt scid hesgthidraibs mitmlolairatesnCinetiatdwifonaies) efigirrssi-um

cal cium_ barium zinc, nmagnesium and al um niumsalts. The sodi um and
pot 3&si denatas: sbefzengsulfenates. Arelusnesufanatensyploexdl su@maten aad s

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



WD 2011/ 006573PCT/ EP2010/ 003696 12 are prepared fromnetal lic bases that

I ncl ude sodi um hydri de, sodi um hydroxi de, potassium hydroxi de, cal cium
hydr oxi dewoabumiosd7am hydr oxi de, |ithi um hydroxi de, magnesirmEripodoisgé de and
zi nc hydroxi de. The suitable base am ne-addition salts are prepared from
am nes that have sufficient alkalinityjto forma stable salt, and 5
preferably include am nes that are often used in nedicinal chem stry on
account of their lowtoxicity and their acceptability for nedical use:

amoni 3., (b &RENGH ARtallk BBSEY ekt RRIdRodiUR Rfuridé, bR hyRhokibB! ne.

chol i ne, I benzyl et hyl enedi am ne, | or oprocal ne, di etI anol am ne,
pr ocai ngotassienzyydrbridet lealcaum nieydrdkidehpluminien pidpexide) hithjum hydroxide,

e e L L AR O L ATE by A0 SeD o DY R e
N- et hyl Féir@?réﬂér’é%, fro@NANNIREE tHat HaRer SUTREIBME 8MBRAKKM fored bagthBl SAITRIHd'M

met hyl am ne, dinet hyl am ne, trinethylam ne, ethylam ne, basic amno acids,
f or éxamueferablyimdude@nings thatgreanfterdiesd inomegdidinatliohemising oaraticogntef The

of th |, for.mul . b d b Li cat 15
adapt at 5 dPWaTRIREr 1 KGR Gt o et ek namEiaa” BhdeRgt son
skill ed digmiree Nlrﬁet_rﬁ/@&%rgh'ieéulggm%i% R, befhithind 2ERSlind, NFPIRbERBS] Ve

Organi ¢ Transfornmations, , or by application or adaptadtion of

t he pr ocdtyeredianiné beblarapmerainezsdiegrgolamney hpiiosaisut Nanzypheoetiud-

fectal . HabRudioVBITRE, AhaRdnd daarSRrithIhant it Ganl ERNTEW: Car
conposi tirmsniung hydradé heisehyamia rdibevdyldmine, @phiehandihe, aéhydrolbistype in
the formof injectable solutions or suspensions or mnulti-dose bottles, in
t he f or ndinep|Niethdpipepdingd bemvdargineyr @@%@thmﬁmoew@ut@é@et@dam%m es,

pills, et , | Lari es . i or
sus pensﬁgﬁi@: @‘Eﬂﬁg%[ﬁ{ee?cgwﬁﬁgﬁés&@seé t?'rrl1IP %[hg%ﬁe{ﬁé’s?@@%bﬁ ﬁ%’r %?Jgﬁtt pée)r{r:]ﬁn“)cous
use. acids) forexcimplenysine amid arginise| arblieytlohesylamirenand ahalayuesns are
cellul ose or_m crocr?:nital Line cellulose derivatjves, al kaline-earth netal

car bonat es, Tr'P&g‘P@'é‘PB d% 65 thengened! fermda (Dgan be arerargdolpe 3ppisatione% ose
for Tﬁshe gtéiiofn%ff@ng g;%gwgdopﬁsmlrpé?rsg%cv/s; %@g@&éd@%@' of FasBh&skilRe the

preferre XCl pi ent rectal use. aqueous sol utions,
physi ol agitha brts abpacakin thassodesdribesobyt amek inr@ompecheastsived Osgarvstirans-

i tly. | ) WD . 2011/ 006573PCT/ EP2010/ 003696 13
oo dos dgandtigtics YGPLPRRY. ~RoFG 201 1 2nphtan " AORPRIETG 18 FIOFGSRES on of

the therfReHbéesid pP £25p@pgand of the route of administration, and al so of

the age and wei ght of the individual. . _ .
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.



The expression "l esions, disorders or diseases associated wth ischaem a-
5 reperfusion” denotes all |esions, disorders or diseases whose onset or
mai nt enarle 21196578t s origin, at |east partially, in isCRAEPRAHOANBIGOr
reperfusion. It also denotes |esions, disorders or diseases that are the
consequence of an ischaem c and/or repgrfusion event. The

conbi nation according to the invention is preferably useful for the treat-
10nment and/or prevention of cardiac conplications, especially cardiac

arrhyt i a, TREQRGYegeabant VBRF GithRWRIe FARSIGS oD Aids a funciEhdidi Ng
to another preferred aspect, the conbination i5 useful r t%e treat ment of
or prevé therapewti¢ indiegiarc and mfsthe route of admicistratiomgand asmohéhe pgef er r ed

enbodi . i.nat | is useful for the 15treatnent and/or prevention
of cer g%ﬂglw%gﬁﬁp‘?ﬁggt'ﬁ@&wéspeci ally strokes. Exanple 20 Evaluation of
the conbi nedhprgksetsivh eédiens, disoRid8oradidesée2BsNEcibtdY Wﬂ‘F\h%EEﬁémia_I:h

I nhi bitor on vascul ar dama?e I nduced by i schaem a/reperfusion e

obj ett &@pemision’t dagoies alb lesiansiadisorders port diseases adthae ehset pr ohaintes

conbi nat|i n. + r..nhi.bi.tor and of ,the conpound,E 008,
whi ch ibaﬁﬁe%\g@i 'ﬁ%(gtwgrg%&%%‘ﬂg}%v%%ﬁi'%‘?I’ﬁ"'?e%’&qllto{}ée% ¥ANs fedls8s
(ROS), denvtscebidhsdamsagdensnsiugiedadys tit e the/conpeliersdOBf aRMsdrmassic Ng
the effect of this conbination on the |oss of the mtochondria nenbrane

pot ent | @Nd{FdeRRAHEINI®YERkeni a/ reperfusion. 30Materials and methods Cel |
e VO ARSNGB RO TRl el BRI ™
10  ment and/or prevention of cardiac complications, especially cardiac arrhythmia,
myocardial infarction or cardiac insufficiency.
According to another preferred aspect, the combination is useful for the
treatment of or preventing renal complications.
According to another preferred embodiment, the combination is usefui 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



5The cells were treated according to the foll owi ng schene: control group:
no treatnment, followed by ischaema for 60 m nutes and reperfusion for 120
m nut es; WO 2011/00857608 gr oup: incubation with conpound EPQ@APaG10A03696
concentration of 10 micronolar to 10 mllinolar for 30 mnutes, followed by
i schaem a for 60 10m nutes and reperfugjon for 120 mnutes; metformn
group: incubation with the conpound nefformn at a concentration of 10
mcromolar to 10 mllinolar for 30 mnutes, followed by ischaema for 60

m nutes and r r; L on. f.ar ' ’ ' ' up: _i,ncu i with
cariporide at ?Qéé@m%rﬁ@}zfaetﬂ [ %%ra%? %%%Fqgtfégéém&@#o%ﬁq(%ﬁgq%rcegg'nﬁi u ',1

fol | oned vis usechaem a for 60 m nutes and reperfusion for 120 m nutes; E 008
+ cariporide group: incubation with conpound E 008 at a concentration of 10
mcromolar to 10 millinolar and cariporide at a con- centration of 1 to 100
m cronmol ar forr3Qnmputes, followed by ischaema 20for 60 minutes and
reperfusion for 120 mnutes; nmeffornmin + cariporide group: incubation with
t he chnpound Fbefcellsiwerattreated aceordireg twlhedblldxﬂingimlméza][ t03(1)0 m | 1inolar
and cari poride at oncentration of 1 to 100 m cronmpolar for 30 m nutes,
fol l owedpby i éckFé’éﬁﬁOi g8\P-68° M@ﬁm@tafehowsgé}w isshaemia for160 minttesend2s
Measur enent of tlageARLERATBREDO Fhin rane potenti al In order to
nmeasure the m'tocﬁondri al potential, 'the cells were incubated, throughout

t he above treat rfe®08 gioup: invubitianvétc eomppund & 068ratretbyteftestisr o£10%et hyl

TR B R T R W
m nui@s of reperhintiteanddeséfitliod & 1HoWiRRe®f reperfusion.

- metformin group: incubation with the compound metformin 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.



WO 2011/ 006573PCT/ EP2010/ 003696 15 Results In the control group and
in the treated groups, the ischaem a period (60 mnutes) did not nodify the
m t ochondwoabimesdrsane potential. 50n the other hand, tkreTEPpawhuzboOn for
90 minutes led to a substantial |oss of the mtochondrial nenbrane
potential in the control group. The nggbrane potential even di sappeared
after 120 m nutes of reperfusion, which inplies that the cells are dead.

In contrast, the cells treated with E 008 had their mtochondrial nenbrane
10potential protected against the damage i nduced by the reperfusion.

The conbi.nati on of NHE and E 008 displays a protective synergistic effect
towards i sch&esutsand reperfusion, this synergistic effect being translated

b ignifi d ' he. d 008 d.. WO . ,
20111 006573PET ARPSGCHPDBIEYE A8 5 KA AoR 1o oYt B SFMaiRsPARH: EPon
eXCha&%ﬁlﬁiagM:é;Fhﬁxﬁl&R@bang tid fhidcRBABRM Membramepbintl.a (1): R2 y R4

R1, NYI
5 On the other hand, the reperfusion for 90 minutes led to a substantial loss

of the mitochondrial membrane potential in the control group. The membrane
potential even disappeared after 120 minutes of reperfusion, which implies that the
cells are dead.

In contrast, the cells treated 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.



5(1) in which: RlL, R2, R3 and R4 are chosen i ndependently fromthe groups:
H - alkyl (Cl-C20), which is optionally substituted by hal ogen, al kyl
(C1-05), woQonldoesy ( Cl-05) or cycloal kyl (C3-C8), al kergh/Hp@20@0R2BY¢ whi ch
is optionally substituted by hal ogen, al kyl (Cl-05) or al koxy (Cl-05), or
al kyne (C2-C20), which is optionally substituted by hal ogen, al kyl (Cl-05)
or al koxy (C1-05), cycloalkyl (C3-C8), which is optionally substituted by
al kyl (Cl1-05), al koxy (C1-05), 15- heterocycl oal kyl (C3-C8), which bears
one or nore heteroatons selected fromyy O and S and is optionally
substituted by al kyl (Cl-05) or al koxy (C1-05), - aryl (C6-Cl14) alkyl
(C1-C20), which is optionally substituted by am no, hydroxyl, thio,

hal ogen, al kyl (C1-05), al koxy (Cl-83AIMS kylthio (C1-05), al kyl -am no
(C1-05), aryloxy (Ce6-Cl4), aryl (C6-Cl14)al koxy(Cl-C6), cyano, trifluoro- 20
met hyl , carboxyl, carboxynethyl or carboxyethyl, aryl (C6-Cl4), which is
optional |y qubsti Qdmibinbtiommfna, sdyidmepnpiton texchanget (NBIE) mhitifor(&Hd Gb) ,

al koxy (C1l-05), alkylthio (C1-05), alkylam no (Cl-05), aryloxy (C6-Cl4),
aryl (CG-@!TH)%"!@O@NF@@‘@G‘)'?‘( yano, trifluoronethyl, carboxyl, carboxymethyl
or carboxyethyl, 25- heteroaryl (C;?cm), fghi ch bears one or nore

het eroatons selected fromN, 0O and S apd i)s optionally substituted by

am no, hydroxyl, thio, hal ogen, ri yﬁ/E]ﬁk , al koxy (Cl1l-05), alkylthio
(C1-05), alkylam no (C1-05), aryloxyp CogCl4), WO

2011/ 006573PCT/ EP2010/ 003696 17 aryl{c8~&d44) al koxy(Cl- C6), cyano,
trifkuoromethyl, carboxyl, carboxynethyl or carliibxyethyl,

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),



R1 and R2, on the one hand, and R3 and R4, on the other hand, possibly
formng with the nitrogen atom an n-nenbered ring (n between 3 and 8)
opt i onal IWOR0tgeb3Bni ng one or nore heteroatons sel ect e®CTAEPAVIDO0BIGNd S
and possibly being substituted by one or nore of the follow ng groups:

am no, hydroxyl, thio, hal ogen, alkyl (Cl1-05), alkoxy (Cl-05), alkylthio
(C1-05), alkylam no (Cl1-05), aryloxy (C6- Cl4), aryl (C6-Cl4)al koxy(C1-C6),
cyano, trifluoronethyl, carboxyl, carboxynethyl or carboxyethyl, 10 R5 and
R6 are chosen independently fromthe groups: H, al kyl (C1-C20),
which is optionally substituted by am no, hydroxyl, thio, halogen, alkyl

(C1-05), -05 | kylthio (,C yl am no ( Cl-05) | oxy
5 oo CeACELIR ehowils ke svand cesuciphinivh Y sarbaavion G RORIMERMboR |
car boxy Caﬂpd,@g{ hypr car boxyet hyl, -al kenyl (C2-C20), which is
optionally substituted by am no, hydroxyl, thio, hal ogen, alkyl (Ci1-05),
al koxy ( Cl-B89)andiIRa;| amitlee (CDE- b&r)d amat;thahdd?(l,Cmnaﬁ)a, othey lhaxg, 066siBiA4) ,

| (C6-.Cl4 Ik Cc6 trifl |, b |, .20 ..
o0 by AR e il S b UL R O hen§oR e of Botonatna
subssi t yhathikig JHer midyd hererbatdrié %elé&?é@ﬁ@ﬁw Na@éhd(%nggaoss%h)keémg
(C1-05), alkylthio (C1-05), alkylamno (Cl-05), arylo

aryl ( cesatnat)tatadolaypog prore:pﬁtm fallowingugrospst ammo,ciaydroxvll thncmaioggmret hyl

ori o, RINFIGTIco AM Gt AkiR e b8 piarlie, CERE S aIHE i 0
(CL-05) cd kqumenma?alk&@(cma dyabo, Giftblorernethyd! hibey Catsdmath{Hl- C6) |

cyano, trifluoroneth carboxyl, carboxymethyl or car boxyet hyl ,

- het er o@y@admxwthy(@ C8), which bears one or nore heteroatons sel ected
30from N, O and S and is optionally substituted by am no, hydroxyl, thio,
hal ogen, al kyl (C1-05), al koxy (Cl-05), alkylthio (Cl-05), alkylam no

(C1-05), arRbamfid R6are dhosenlddé e TIdaP26EL G136 96 18 Cl4),
aryl (C6- Cl4) al koxy(Cl1-C6), cyano, trifluoronethyl, carboxyl, carboxynethyl
or carboxyethyl ,

-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-



aryl (C6-Cl1l4), which is optionally substituted by am no, hydroxyl, thio,
hal ogen, al kyl (C1-05), al koxy (Cl-05), alkylthio (Cl-05), alkylam no
(C1-05), woyb1150&6¢€14) oxy, aryl (C6-Cl4)al koxy(Cl-C6), ®CaEP2010/003696
trifluoronethyl, carboxyl, car- boxymethyl or carboxyethyl,

het eroaryl (Cl-C13), which bears one or nore heteroatons selected fromN, O
and S and is optionally substituted by am no, hydroxyl, thio, hal ogen,

al kyl (Cl1-05), alkoxy (C1-05), alkylthio (Cl-05), alkylam no (Cl-05),

aryl oxy (C6-Cl4), 10aryl (C6-Cl4)al koxy(gCl-C6), cyano, trifluoronethyl,
carboxyl, carboxymethyl or carboxyet hy]l aryI (C6-C14) al kyl (C1-05),
whi ch i s 0 t| onal ly substituted by am no, hydrox t hi o, hal ogen, al kyl
(C1-05),C C‘(ﬁc{ﬂc}%' koxy(ot-E/).ocy a0 Ggﬂuoramqtﬁlylaﬁameblcaysyxyraethxy
(C6- Cl4),, C%%)é/gﬁq 14) al koxy(C1-C6), cyano, trifluoro- 15nethyl, carboxyl,
car boxyrret ar boxyet hyl , R5 and R6 possibly formng, with the

carbon at om-air9| {@8-C14) hemic & aﬁﬁc&%@%ub@mtmmﬁw hyagoxyn bﬁcbvt%@- 3 and

8) optional I){ cont ai ni ng_one or nore heteroatons ected from 0 and S

and pos 8m Bl HET-E0 e 8lKOXY alh 1165) n plBRiA (C1ﬁ5)t tﬁ"@"a'ﬁ'éﬂ%d@ﬂ Cié) kary!
Cl- C 05
(G- 14)<C@bk‘a? o ARG S A SEG 1 CoR dyarf, SPBGIRet R cdBbyio e

car boxy reixyetton oca:atm)owmlj or possibly formng with the carbon
atom a C10- | i ¢ resi which is optio substltuted b
am no, hydrc():iV ﬁﬁy& éﬂébe‘ﬂﬁ'cgl kgars qRe gsynorg, E%t@ga toms gglegtsd from
al kyl thipp (5'1100@ an&'nl\‘)ﬂ(@%ﬁw %Q@)S@t@te%ﬁpyé A bg&@ @Wél()gﬁn alkyl

Cl14) al koXy(Cl-C6), cyan tritluoronet ox e
car boxye(Chy(B5) a%@((ﬁlV—Gﬁ@SéiBﬂtﬁm EEQZEGG)! mua&@mumrg(m C&)haryIme C%ﬁlmt)om of

ar ot sl el kBt Ee Celnd; VbRt ebeRy, Py’

aryl (CGCQ;L[@)@.L}WMCl 05) or acyl (Cl-C6), 5and also the tautoneric forms,

enantiomers, “di ast ereoi somers and epi ners, and the pharnaceutically
accept abl e saryk (CB-Chhbiatktli €il-&&omehiely isooplienatlyl substituiedc: lyRamiso,

hydrogeny yroxyl, 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-
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,



103. Conmbi nation according to Cdaiml1, in which R5 and R6: form wth the
carbon atomto which they are attached, an m nenbered ring (m between 3 and
8), opti owmal2by/wei™Bai ni ng one or nore heteroatons sel ecPet/HPe@niody699 and S
and possibly substituted by am no, hydroxyl, thio, hal ogen, alkyl (Ci1-05),
al koxy (C1-05), alkylthio (C1-05), alkylamno (Cl- 15C5), aryloxy (C6-Cl4),
aryl (C6-Cl14) al koxy(C1-C6), cyano, trifluoronethyl, carboxyl, carboxynethyl
or carboxyethyl, - or formwth the carbon atom a C10-C30 pol ycyclic
residue, which is optionally substitut ﬁd by am no, hydroxyl, thio, hal ogen,
al kyl (C1-05), alkoxy (Cil- C5), alkylthio (C1-05), alkylamno (Cl-05),

aryl oxy (C6-Cl4), aryl (C6- 20C14) al koxy(Cl1-C6), cyano, trifluoronethyl,
carboxyl , ctenBiiAgeNhionyofar et@@/@y@lpﬁ [ or hetewarﬁomuﬁapowbla{cl@@nau ng to

hygir?x;ll, IO, I"ogen,” a Iy - ,a (rixy'( - ,u al”ky1 Thi
nyr oy PUbRIHE By ogtdle Seiafdd siptp St (LU, BEBaMs e, B
( C1- 05) C1aH) kany G B0 14 Elkyd®) 1-C) or axy(CTP&)14) , aryl (C6- Cl4) al koxy(Cl- CB),

cyano, trifluoronethyl, carboxyl, carboxynethyl or carboxyethyl. 5.
Conbi nation according to Caim1, in which R5 and R6 are sel ected from

| k Cl- |,
S0 o o B AN i Bt BB A 8 G
al kyl amand th€phariiécadtichi) @esEptblé ERPEN10/ 003696 20 C5), aryl oxy (C6-Cl4),

aryl (C6- Cl4) al koxy(C1-C6), cyano, trifluoronethyl, carboxyl, carboxynethyl
or carboxyethyl. 6. Conbination according to Caiml1 or 2, in which R6 is an

al kyl (Cl- $C20) @bftfination according to Claim 1, in which R5 is hydrogen.

10 3. Combination according to Claim 1, in which R5 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 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-



7Conmbi n
9. Conb
represe
one of

ation according to daim6, in which R6 is a nethyl group.

i nation according to any one of Cains 1 to 5, in which RL 10 and/or

ntWoanl1l0k§7B ( C1- C20) group. 10. Conbi nat i oRCAFP2014i00399¢ 0 any

Clains 1 to 9, in which RL and R2 represent a nethyl group.

11. Conbi nation according to any one of Clains 1 to 5 1in which R3 15

and/ or
Claim1l
conmpoun

and/ or
accor di
cari por
2011/ 00
C ai ns

di sorders or, di segses, associ ated with {schaen g and/or per fusjon.
516. Conbi na on adedPRINONAKGONIAN I8 ¢BIm;t o as i Mhih B8 Fean Al (G or
5 C20) group.
7. Combination according to Claim 6, in which R6 is a methyl group.
9. Combination according to any one of Claims 1 to 5, in which R1
10  and/or represents 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,
.N._N__NH
HC Y Y 2
N.__N
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

R4 represent a hydrogen atom 12. Conbi nation according to

, Characterized in that the conpound of the formula (I) is the

d of the formula (la): cH3 -NIJN@H2 risc Yi "Jr! NNNL 1 CH3 20 or
the tautoneric fornms, enantioners, diastereoisoners and epiners thereof

ook Ry ofieb 5110 ph GBS Mg kv GECE e tefhiorRREEtE YN T or

b S et B Y B Eor mat i on according o any one of

1 to 13 for its use in the treatnent and/or prevention of |esions,

14. Pharmaceutical composition comprising a combination according to

any one of Claims 1 to 13.

is



prevention of cardiac, renal or cerebral conplications. 17.Conbination
according to Claim1l6 for its use in the treatnent and/or prevention of
cardi ac WOt myocardi al i nfarction or cardi ac i n®GTfEPEI18/63696 10

21

15. Combination according to any one of Claims 1 to 13 for its use in the
treatment and/or prevention of lesions, disorders or diseases associated with

ischaemia and/or reperfusion.

5 16. Combination according to Claim 15 for its use in the treatment and/or

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



