-1- USE OF THE ASSOCI ATI ON OF A SINUS NODE | f CURRENT | NH BI TOR AND
AN ANG OTENSI N- CONVERTI NG ENZYME | NHI BI-TOR | N THE TREATMENT OF HEART
FAI LURE The psSESEMHE ASSOCIATION @F AtSH#eUS NODHE QURRENT INREBIBGSR @6IDAAN ONn

“of a sel ect ANGIQUENSHH-ECONVIERTINGENZ YIME INHIBIT ORI MHEI THREAD MENT GFdEART
agent that inhibits angiotensin-con¥F8iHiREg enzyne (ACE inhibitor) in
obt ai ni ng nedi canents intended for the treatnment of heart failure,

nor e espeTheapreyend @dichtibdidiabLtoMht RsPbEBRINQRIA0RIT A Lldctiv® Bx'lcpf)becﬁ:l:,r@nus
present invention relates nore especially to the use of the

associ at iwdedf cerrend|ipleibitoeanthan sgen ithdtonkibiis gngiotbesinfcopuentiog enzyme (ACE

i nhi bi tor. n._a inhibits. a |nco verti enzye

wher oi n_uPEoCe et Pl Mool AeRls' Buélige Hofds PRBMPLA Rl TR o
sel ect ed dspasially heart faxh!u‘é&hﬂﬁﬂbf&vedﬁystohc function.

3-{31{[(7S)-3, 4-di met hoxybi cycl o[ 4. 2.0]octa-1,3,5-trien-7-yl Jl

Onet hyp( et hyl ) ami nol propyl) - 7, 8- di met hoxy- 1, 3, 4, 5- tetr ahydr o- 2H- 3-
benzazepi | S M .
benzzep! 2B ey s ok crpec RS o So bl ol ot e
[(78)-3 a«ﬂddsp’eeiﬁtoxmhs c;r)miIeOIf current inhibitor and an agent that 1nh1b1ts angiotensin-
[4.2.0]octa-1,3, 5- trlen 7 11-3-(7, 8- |nethox

.2, 4,5-t éPP\éfﬁf}a% GPEHRS VS azt pis Ely ceiyp &Mxpsm Ky pings &eﬁ & 1pPYfRmh ARfipicor is
of formulggetidi Froni:2- Anongst the pharnmaceutically acceptabl e acids
there may be nentioned, without inplying any limtation, hydrochloric
aci d, hydrobr onivabradind, eul pHdrli{H(78kB d-diplt®phbicydokl. Alocmekd Sariec7d;l)-
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acid, citric aqkﬂzm@@ﬁnghg(ﬁqbﬁmngm§l|c aci d, 5nethanesu|phon|c
aci d, benzenesul phonic aci d, canphoric acid, pamoic acid and 1, 5-

naphthalenedlsulphonlc acid. Selective and speC|f|c si nus node |f
current inhibitors, apgynore especially: ivabradine, and its addition
salts with a pharnaceuti acceptabl e acid, and flal |y
its hydrochloride, their xtes~qnd crystaﬁﬁ#ne foflnms, |[1ON- {
[(75)-3 , 4-di net ho A oct 3=, 3N5 t H-en- 7= met hyl } (D,
-347, 8- di et hoxy- )1@%% 5-Y Mg OCH,

H 3- benzazepln 3-yl)-N-nethyl -3=®Qxo-1 -propan- amne, and its

addition salts with a pharmaceuticglly acceptable acid, and nore
especially its hydrochloride and its fumarate, their hydrates and
crystalline famnéimh@dﬁkvemyswﬂﬂuabhanphaﬂhaﬁpbdgid&hl@nmwtmaﬂhpgmhﬂhw
properties, BECIa||y negative 15 chronotropic

(heart-rate-re %1g) properties, making those conpounds useful in
treating or preventing, or inproving the prognosis of, various

cardi ovascul ar di seases associated with myocardial ischaem a such as

angisna pectori V- K%Shéﬁdiiﬁllethoﬁﬂdﬁmlo[én%jolszs@olclétteidnﬁlfbﬁmﬁhyl} -3-(7,8-
d! sturbances, %ﬂgetﬁlﬁ I2n4 LK %tra%gfﬁ{ob 9&?%8&'&1%63){%2}@2}* N ug%lgﬂ go 01 and in

di st ur bances, especi >suprav ricu
chroni ¢ heart bﬁﬁbnmﬁum(ﬁﬁbnnuM(H)

CH,O ocH,
o
CH,O N P (1,
3 N \\(\/ OCH3
O

and its addition salts with a pharmaceutically acid, their hydrates and crystalline

\No

20 forms.



20The preparation and therapeutic use of ivabradine and its addition
salts with a pharmaceutically acceptable acid, nore especially its
_hydrochl ori de, have been described in European patent specification

EP 0 534 859. The preparation and therageutl c use of N (

[ (7,9-3, 4-di net hoxybi cycl o[ 4. 2. 0] oct a- 1] 3 5-
trien-7- yIfrrethyll 3-(7,8-di met hoxy-1, 2,

-t et r ahy dfBORE 3L %@W@ﬁ‘éﬁ‘pﬁﬂﬁa@ wyptﬁblﬁéﬁﬁy Ithere Ry begretipned, ophvahimelying
and its a

capeci al 11 PARlETh ot BB IRHRRRHICER, oRiiCRIE IS BE gl e
Eur opean guad, etmﬂusmcetfcl wad,i lactiER:id, ﬁﬁﬁvﬁgébld ARPhRt 80 fircCiaiy 8dill] figtaric
enzyne |nh|b$ ors, are one of th or t herapeutic classes in t he
t r eat ment 24 aici apt h%@?lfe'ﬁ‘é oﬁla %éﬁldaéﬂtrlﬁr?%él pEIorgic pgid, oxalic acid,
i nhibiti S

br eakdovn S AR e e R P e hagr s (G g and 1
pressure,naphéhﬂldna@leulpb@nc gtidwn to i nprove the 5m)rb| dity (myocardi al
infarct, cerebral vascul ar accidents) and cardi ovascular nortality of
hypertensi ve patients, diabetic patients and patients with

pre- exi S_tSé]@:tiQ/@raﬁdi\@ﬁBe)élfﬂi $RASRde ThRrRRPIhHabEs, Bapmdis&pugsed that the
associ ation of a sel ective and specific sinus node It” current

i nhi bitor, nor ew@@@émea[an@ its dddgimasiltaevitiop ngarr{@:—eu[mgally acceptable acid, and

b 0py0 - 7. 8- o it heepe ) € dodudide, B Mg lad TR AR o
N- {p(7S)-3, 4- dNn{q(Myzbuﬁrystﬂl yﬂlc?/d@{;p@t)}i)cﬂar335 =fieh Tmythﬂ/rfess sl

di met hoxy- 1 . 5-tetrahydro- 3H 3- benzazepi n- 3- ye- rreth

- propanani ne, @L‘g&ﬁlépxé(nl %eéén&etf@%a]tmﬁ%3'@?@7@2@?1@13dt1};ﬁfsmﬁthdb w&ptli-prgpan-
enzyme has val uahlie pIPRELY i3 LAOWAG, L BnHESE LA dﬁQ BRI afl more
heart failure, nore especia heart faifTure wt sysEto C
function. Heart es’paublhy s Hyrhroﬂdoﬁ&esirml itscfuehpsdtelnlodit bytir@ffes hﬂitEcdy@tﬁﬂme forms,
ventricle is not t form of%ﬁqearée Lal | ure. Increasingly often,
patients W' hvef%a?’? u‘i‘ ?uﬁ}a'émﬂ%q}%gl dPPIBReUtica PEQPSFiSHN csPecially pegative
gr e er tdpaghoh@pitd (h@%—rﬁé L8RIcI® 'f)r(ﬂﬂcertlftpsafntak 'thH§e c ﬁ&lﬁﬁ?%éﬂl Streating
"diastolic heart failure" (or rather heart lure preserveé
systolic drmr@‘tan@ng) o1 nmremgsthwptdgnage of)| varpws rcerdlcbxgasadamdm@@es‘ asso86ted
to 40 %oftho % Q}@ssmns for heart f |Iure an ?}& ag J
of 80, | ety sebsefy SRERIE T aneRame s s i dnbEt ek pRigae
dysf unct iapthnDidasirhhdes head taldoid WaBsuoPRBORIglY fralvie R disturbances,
prol onged ventricul ar rel axati on and a reduction in the

di st ensi 1ispgcidly spprayentrigelar drvthry distyrbasices, @némib@hronrﬂi@a%é@me causes

are ischaem c, hypertensive and el derly-patient cardiopathies.

Pr edi sposi ng factors are age, sex (wonen), diabetes, obesity and
artesi al Theperdpansioanandoheapéuticc usenelleldbrailinofandhets! edditivendalts chveth a
Wi th or w thout hyﬁ)ert rophy, consistently gives rise to disruption of

di ast ol i PHATRACEIER Y|2\€C?ﬁﬁ%’% ¢ agldeB105e e3ncgighy |1ﬁdlyﬁ&&b@ﬁldﬁshﬁvﬁmntd65%@e
the cause, @l @eaPpaestshy gﬁ@%{(ﬁqﬁ) o §hegks equency of -4-  "diastolic”
heart failure'inc ease age. Its p yS| opat hol ogy remai ns conpl ex
and nerits being better understood by clinicians. No treatnent has

2t 4 yeards BEANEh b begBttiaste ol allChn oy St RES O T Ablater 3>
5The App|th§1§'ﬂ1ylfﬂ?e‘%hﬂ}a‘8c((7\ﬁeﬂ1%%tﬁ&@tl i A8 _WashRiro t3?1ﬁ3 BeSAGEARI300) Ak m@thyl-

sel ective and specific sinus nodé currerit 1nhibitor and an’ age
t hats i nh|3b@>t051anmaa@rem@mndctsmﬁérttanﬁglte m@mephmkxeeeutmalpos@epﬂabletamd more

obtain phar cts t.hat. are s or to t.

when st AgRrRer ey TorBorfE B 8 Lisdifer BRG] b HBwkDR TeRRES patent
i nhi bi t osp&ifiddtion ®PD 036 §9.agent t hat i nhi b| ts angi ot ensi n-converting
enzynme on its own. The use of the association of 10 a selective and




15especially heart failure having preserved systolic function. The
sel ective and specific sinus node If current inhibitor used wll
_preferably be selected from ivabradine, in the formof the

hydrochl ori de or one of its hydrates or,crystalline fool's, and 20N
{ (75)-3,4-dinetho xybicyclo [4.2.0] octa- | ,3,5-trien-7-ylimethyl}
- 347, 8- dinethoxy-1 ,2,4,5-tetrahydro-3
/ 1- 3- benzABgpieAsB-cpnyerkipgspmyme Bihahiters arepmspainthsimaior (harappeticr Jassenin the
t he hydr d of .t dy at. I CFVS e
forms.  Troriaeht Bt Ak BBkt o e AR b LRt Al 0 %r
prefer ablqngmém Hdmﬂlbgzmktoﬂtmg 85 bfeakd@wh agbrad)ym@mnds per| ndopri |,
opti onal IIy in.the fool! its actjve netaboglite perindoprilat,

ram pril, %%{IQIWW ik W"Y%’é‘gf(&fr srestl iprassuget they B dissnishewn dai igrreve the
enal gpri |mof?)@(§1bp{iﬁ§;dc¥rdlﬂ ihfAftf QPdbralQfas +&1§r aﬁgfd!ex}ft‘g) IRE AR@blistular morta11ty of
enal aprilat, cdptopril, I'i'si nop r|[r 3e osinopril, quin

spirapri Ihypermedetl,enﬂsrchabMicqqatleﬂw amqapatmn&l wigh pre- ebdmlngccbmnafy dﬂ;eﬁse
active nmetabolite trandolaprilat, benazepril, eilazapril, tenocapril,
al acepril, ceronapril -5- noveltipril and noexipril, and their

addi tion pad A?}%H\éahhh&hﬁﬁdmfﬁx%ﬁtthﬁaehé YsBERBH aph%e@@msarﬁr pP@SE Sinuk hBHL I
hydrates and eir crystalline fornms. Preferably used agents t hat

i nhi bi t mgliect@hshmrcmrwsch@lyenzyne are perindopril, captopril,

enal april, ram I|S|nor I ril i n

and their 5addi B/aglﬁ‘dl att & wi 8 [f)fl[l(?gﬂg cHigx ?@1 3@8@ % QE’F% ggsg e‘b’b'yl]
basgs, their hyﬁfe&iyeﬁn@ﬂﬁfl)@fny Wﬁﬂ ne7 g-@lﬁlﬁ&hoﬂ-}h@ 3agemndtrahbado-1mBL bi ts
angi ot ensi n-converting enzyne is even nore preferably used is
perindopril or b%aﬁplﬁ'?sonéd% tion sal ts with a phar maceutical l'y
acceptable acid tsS r or
arginine salts, NO{][(%—B?% rat es anéfa%r) %Pg{ hy%flé St% §r7t I?M%%gf} %nt
invention rel at ésnetheg- I,@,4ﬁhatramphu-ﬁﬁ;albemmﬁﬁtymmSmemwa+os;brﬂg as
active ingredients: ivabradine, or one of its hydrates, crystalline
forms, and addi P{°BA"&H s with a pharnmaceutically acceptable acid and

DT @5 €S Pegiialnl dhcht HahuiiRshh
5[ (78)- 3, 4- dlnna?egfh ox§b| C;}’g@% %&)ie‘%@ig &%Bés\hliljg e%zySme }rl?se%aluabl ﬁ)rrgr)g%rrtllﬁ Fllowmg

di met hoxyltsm&e i Shet meam‘xwdmﬁ IRkt Sfaerez auepi espSeislly) hbhméalhyb -Bitlpxpwestrved
propanam n & @r ong its addition salts with a pharmaceutically
accept abl ] f&mc A% nore especially its hydrochloride or its
fumarate, their hydrates or crystalline forns, and 20perindopril, or
one of its addition salts with a pharmaceuti cal Iy acceptabl e base,

and nor e gspegilatd Jud tbssyh@ﬁ& st srahole BV altAt1Rgs 86 the ’oni}hﬁirﬂh of heart
hydrates or cr\é@talllne orns, for use in the treatnent of Hheart

failure, fhibie bwpweingly 9ft¢reaqatlemta|W1ﬂr beapt falupe baer sedjestien diaricon which is
f t "
“”%e ' Oh érgaéerqﬁaxp Q@%@%ﬁp%@%m 0 e%%t' ftﬁihgrlré%#eglﬁ 9/ CP %\6‘#‘} ﬁ}egﬁrfe 1thilr8 (or

are ora pare

tabl ets, rethageest &dilukd m@ﬂﬁbrets@béﬁfsfﬁstolﬁ@@&uk@ﬁ") in@i’e@ﬁ@eﬁlth age. It currently
suppositories, creans, ointnents, dernmal % s etc. and al so

phar macederels ©5RPAR M0 % aS hespithyimisspreivnbentt Balueyand, afisrche Ageerl &), its
deferred ffe%lh&?@eexceeds that of heart failures due to systolic dysfunction. Diastolic heart failures
generally feature both prolonged ventricular relaxation and a reduction in the distensibility

25 of the left ventricle chamber. The basic causes are ischaemic, hypertensive and elderly-
patient cardiopathies. Predisposing factors are age, sex (women), diabetes, obesity and

arterial hypertension. Concentric remodelling of the left ventricle, with or without
hypertrophy, consistently gives rise to disruption of diastolic function. In most cases a

triggering factor is found to be the cause of a congestive attack. The frequency of



-6- Besides the selective and specific sinus node If current

i nhi bitor and the conpound that inhibits angi otensin-converting
_enzyne, said phai maceutical conpositions conprise one or nore
excipients or carriers selected fron1dihuents, | ubri cants, binders,
di sintegration agents, absorbents, cololrants, sweeteners etc.. 5By
way of non-limting exanple there may be nentioned : as diluents:

"

| act ose, dé3stqliss eheadfatlgese incraapesi ith, agsodtsi plisiopediolagyorsmaingl gereplek | and
as | ubri CrﬁPz[ﬁ'é:beﬁf. lﬂeﬁ%}uﬁd%{s?cm e {niic(iar%Ci d and its nmagnesi um and
cal ciumsalts, pgl yet hyl ene éils%?'co , ' as binders: nagnesium

alum niumsilicate, starch, gelatin, tragacanth, 10nethylcell ul ose,
sodi um caN®dsegiveanhre bithantoodemanstiated leffidany liphis phthdivge, the aortality (50 % at

di si nt egr X .. alginic aci.d apd jt.s,sodi.umsalt, effervescent
nixtures.fg%%gﬁgggﬂﬁlc5%3%%“@2?p%%og%ﬁgﬁﬁ#ﬁﬂgtﬁﬂ%%e sex, age and

wei ght of the patient, the adm nistration route, the nature of the

di sorder and of any associated treatments and ranges from2.5 to 30

ng of i vabieadippkcan€ha?disbOwiad tHahthdMeCoMhel iR, $0Ms8edifelddBecific
per 15day, and even nore preferably from 10 to 15 ng per day. The

dose of Ninys(sle. Ig currew; inpibitox ybd ep cigent] that hitgls angiatersirBeonverting enzyme
, 5-trien-7- ! =32 (7, 8- di - -tetrahydr.o-3H 3

- benzazeprlzarlll%%-lb %?E%Eﬁ‘r%etg ho& Itag% %)%Ig}-l&‘%}o- ?%%ngﬁétﬁﬁlﬁag etrFleS P@?rynoéftf) etﬁose observed
ref err ed wierassin aipteu pcse R tin@ynd spegiffar Gmdndde 11 0Qrem ipabitetadh itTB&n or an
dose of the agent. that i.nhibits angiotensin-converting enzynme may be

| ess t harfERaP A ERIPIHARHOICASINCORYHING S1EP b P¥V8. Disamneiof thagseasiatiea of
agenp thal LRl GLRg agRLACERLY RABVEN L W | andP& | e ind
daily dose vai [T pr e?gﬁ%b% E@ gertfo\%geﬁ %drg%&qpﬁ%)%rrﬁ @gc%a gp ﬂlﬁ%emﬂbﬁs
present iam_gmﬂsmcmbahggnayme nt@ed e naksotipatdibln fof thhtobsdrfaBphyBicdegical
? I_ g? E g?gngl:’(%%%rg [tsé)(1 ﬁ&gﬂg%ﬁ‘é‘% é@rgfé;_l(?s-e%é Ingrr}r-lgl.- "H\elsg% Qe%a.ltions make it possible to
hydr o- 3H3vhenzadfpine-adsotiaiohromB st £MQpdciRE SRBYATIE cuRdnt HELIRS: and
its addition salts with a pharnmaceutically acceptable acid, their

hydr at es asragentythatanhibife afigipiensinaadvsing endopre ih thotreasmentoff hetg failure, more
addi tion - i t . phar raceut i cal, | cceptabl e base, and nore
espé%ialf%g%%%bﬁ%?ﬁ- %@?%%WP%8“3?VS?5%%@H€%EQFF%, their hydrates or
crystalline forms. -7- The Exanples that followillustrate the

i nvention. List of abbrevjations used dP/dtna, maxi mum increase in
pressur e Herselsstive andi st sinparedruincreericdrhibior nsedrwidkpietergdy beselsaigd
5' I Fheartsfailure EVEDPLeft Ventricular End Diastolic Pressure
LVEDPVR :Left Ventricular End Diastolic Pressure Volune Rel ation
LVESPLef t Vent rivelbradine FndthSysino bf theRiyessohia@ide SR L itseliyidralends ¢rgsthidihe

End Systolic Prfeo%sqgra%dVol ume Relation to',Vleft ventricle

20 - N-{[(75)-3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl]methyl }-3-(7,8-

dimethoxy-1,2,4,5-tetrahydro-3 H-3-benzazepin-3-yl)-N-methyl-3-oxo-1-
propanamine, in the form of the hydrochloride or fumarate or one of their

hydrates or crystalline forms.

The agent that inhibits angiotensin-converting enzyme is preferably selected from the
25 following compounds: perindopril, optionally in the form of its active metabolite
perindoprilat, ramipril, optionally in the form of its active metabolite ramiprilat, enalapril,
optionally in the form of its active metabolite enalaprilat, captopril, lisinopril, delapril,
fosinopril, quinapril, spirapril, imidapril, trandolapril, optionally in the form of its active

metabolite trandolaprilat, benazepril, cilazapril, temocapril, alacepril, ceronapril,



Phar macol ogi cal tests: Heart failure was induced in rats by ligature
of the left coronary artery (the control aninmals undergo an operation
“but are not ligated), which causes ischaem a of part of the wall of
the left ventricle. the animals recuperate for 7 days and then, for
12 weeks, they are given 15either 3 ng/kg of conpound A, or 0.4 ng/kg
of perindopril, or perindopril and conmpound A concomtantly. Twelve
weeks af ti@pvelAptilops meedpril and dhejroadditiamspits twigh phrrmasaitinally aegeptable acids
under gone n i t failure that is both
systolic ?ﬁ%%%??%%iéﬁ%%%#%@t%ﬁ%gﬁggg?%?§%g%fiIIi ng anomaly). 20In
those aninmals, conpound A. on its own or in association with
peri ndoprjt kes possible a significant reduction in heart rate _
(Tabl e | %fﬁffrghﬁb ubsdl pgentydhal inhpitFangigtensipyconyering eagEE§ Hire+ perindopril,

eri ndopt, i Hl (4§ rati . . . . .
ﬁ oks37 2.p55a gogﬁg, 35%&%%&512 rgﬁ?ﬁg%, mli@%)?plt:ﬂl;’ egétdrgri%%ﬂ’l élumaprﬂ and delapril, and their
weeks387. Riddn7 ts8l87 WiBh Dhitmapeti@blyv acdeptable &eids Cor thassat neit hdrites and
peri ndopri | d conmpound A nmakes possible a significant increase in
t he short%ﬁ?%gn?%gggion of the left ventricle, that is to say an
inprovenent in its contractility (Table 2 and Figure 2).

Consequently, heart rate is inproved conpared to aninals wth heart
fail ure tHtaggnethabinhipits @ngivtepsinmenvertisT ablyen@whichHs e¥df nrord preferably used

: i nd il ' ' As Tabl e 3 sh Fi
5 e varEauord St B &7 ih aoBRGRCHRT Y a maes el B O B

heart faidndr@orelbgeti@fly itemiLhtyIemeRNbF aftiSink &81%s, Wakit hydRt&t and’ cry@@fine
LVESPVR significantly lower in the HF animals than in the healthy

cont'? ol s)forhi ch i ndi cates systolic inpainient. toThere is a major
deterioration in diastolic function: the pressure inside the
ventricle at the

The present invention relates also to pharmaceutical compositions comprising as active

ingredients:
- 1ivabradine, or one of its hydrates, crystalline forms, and addition salts with a
pharmaceutically acceptable acid and more especially its hydrochloride, or N-
15 {1(75)-3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl]methyl }-3-(7,8-
dimethoxy-1,2,4,5-tetrahydro-3 H-3-benzazepin-3-yl)-N-methyl-3-oxo-1-
propanamine or one of its addition salts with a pharmaceutically acceptable acid,
and more especially its hydrochloride or its fumarate, their hydrates or crystalline
forms, and
20 - perindopril, or one of its addition salts with a pharmaceutically acceptable base,
and more especially its fert-butylamine or arginine salts, their hydrates or
crystalline forms,
for use in the treatment of heart failure, more especially heart failure with preserved
systolic function.
25 The pharmaceutical compositions that may be used are those that are suitable for oral,
parenteral or nasal administration, tablets, dragées, sublingual tablets, capsules, lozenges,
suppositories, creams, ointments, dermal gels etc. and also pharmaceutical compositions

having programmed, delayed, prolonged or deferred release.



end of diastole is raised (EVEDP), the relaxation tinme (tau) is

| engt hened and the conpliance (ability of the ventricle to distend)

.is low (LVEDPVR i ncreased). Table 3 Control HF (untreated) HF + A
HF + perindopril HF+A+ perindopril LVESP (nm Hg) 140 120 118 99 105
dP/dtrna' (103mm Hg/s) 9.92 6.89* 6.78 8797 7.69 LVESPVR (mm Hg/ RWU)

26.4 11.1* 16.1t 16.4t 15.6t ) o
Besides the selective and specific sinus node Ir current inhibitor and the compound that

inhibits angiotensin-converting enzyme, said pharmaceutical compositions comprise one or
more excipients or carriers selected from diluents, lubricants, binders, disintegration

agents, absorbents, colourants, sweeteners etc..

5 By way of non-limiting example there may be mentioned :
*  as diluents: lactose, dextrose, sucrose, mannitol, sorbitol, cellulose, glycerol,
¢ as lubricants: silica, talc, stearic acid and its magnesium and calcium salts,
polyethylene glycol,
* as binders: magnesium aluminium silicate, starch, gelatin, tragacanth,
10 methylcellulose, sodium carboxymethylcellulose and polyvinylpyrrolidone,

* as disintegrants: agar, alginic acid and its sodium salt, effervescent mixtures.

The useful dosage varies according to the sex, age and weight of the patient, the
administration route, the nature of the disorder and of any associated treatments and ranges
from 2.5 to 30 mg of ivabradine per 24 hours, and more preferably from 5 to 15 mg per
15 day, and even more preferably from 10 to 15 mg per day. The dose of N-{[(7S)-3,4-
dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylJmethyl } -3-(7,8-dimethoxy-1,2,4,5-tetra-
hydro-3H-3-benzazepin-3-yl)-N-methyl-3-oxo-1-propanamine (hereinafter referred to as
compound A) may vary from 5 to 100 mg per day. The dose of the agent that inhibits
angiotensin-converting enzyme may be less than that used when it is administered on its
20 own.
When the agent that inhibits angiotensin-converting enzyme is perindopril, its daily dose

will preferably be between 1 and 10 mg inclusive.

The present invention relates also to the association of N-{[(75)-3,4-
dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylJmethyl}-3-(7,8-dimethoxy-1,2,4,5-tetra-

25 hydro-3/-3-benzazepin-3-yl)-N-methyl-3-oxo0-1-propanamine, or one of its addition salts
with a pharmaceutically acceptable acid, their hydrates or crystalline forms, and
perindopril, or one of its addition salts with a pharmaceutically acceptable base, and more

especially its fert-butylamine or arginine salts, their hydrates or crystalline forms.



LVEDP (nm Hg) 1.86 9.43* 4.89t 5.17t 3.32t dP/dtmin (-103nm Hg/s)
10.24 5.66* 5.87 5.11 6.19 tau (nms) 3.54 12.64* 8.371 7.31t 6.05t
~LVEDPVR (nm Hg/ RVU) 0.84 6.93* 2.701- 2.361 1.37tt * p<0.05 vs

control; tp<005 vs HF; p<0.05 vs HF-FA 9nd vs Il Flperindopril -9- It

is found that treatnent of the aninmals Which have heart failure,
whet her with perindopril on its own or with conpound A on its own,
i npr oves EiskEximples haciollew,illwiiiaghthe anveptoseen from the LVESPVR the
only | oad-i ndependent paranmeter. The end diastolic pressure and
relaxation time are clearly inproved by perindopril on its
List of abbreviations used

dP/dtax : maximum increase in pressure per second
dP/dtmin : maximum reduction in pressure per second
5 HF : heart failure
LVEDP : Left Ventricular End Diastolic Pressure
LVEDPVR Left Ventricular End Diastolic Pressure Volume Relation
LVESP : Left Ventricular End Systolic Pressure
LVESPVR : Left Ventricular End Systolic Pressure Volume Relation
10 LV : left ventricle

Pharmacological tests:

Heart failure was induced in rats by ligature of the left coronary artery (the control animals
undergo an operation but are not ligated), which causes ischaemia of part of the wall of the
left ventricle. The animals recuperate for 7 days and then, for 12 weeks, they are given
15 either 3 mg/kg of compound A, or 0.4 mgkg of perindopril, or perindopril and
compound A concomitantly.
Twelve weeks after the operation it is found that the animals having undergone coronary
ligature develop heart failure that is both systolic (ejection anomaly) and diastolic (filling

anomaly).

20 In those animals, compound A, on its own or in association with perindopril, makes

possible a significant reduction in heart rate (Table 1 and Figure 1).

Table 1
HF HF + HF + A +
(untreated) HF+ A perindopril  perindopril
Heart rate Duration 4 weeks 372.5 349.3 388.2 352.8
(bpm) oftreatment ,, weeks 3872 342 71 387 7 35311

Tp<0.05 vs HF



5 own or by conpound A on its own, and a tendency to a further
reduction in those two paraneters is noted when the two substances
.are adm ni stered together. The conpliance of the left ventricle
(measured by LVEDPVR), the only Ioad-iqupendent paraneter, is very
clearly inproved by perindopril and by compound A Surprisingly, this
effect is significantly increased when the animals are given the two
tr eat ment SOUGAERH aH Pyrindoptil and germpoundeA dnalseinessibly opizeidiepgunercase in
and peri I n
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-(7,8-d ﬁﬁﬁ%ﬁb V%t@ﬁaﬁ”ﬁng“wpéﬁﬁﬁﬁ§ﬂro 3l 1-3 -benzazepin-3
-y1l)-N-methyl -3 - oxo- -propanamin e accordingly makes it possible
to inprove the deterioration in diastolic function. This effect on
syst 6l i ¢ Tablef2i on and diastolic function was then studi ed using the
associ ation of perindopril and a different If current inhibitor,

i vabr adi ne. It s found ﬁﬁat treatment witHF ﬁerlndﬁbrﬁﬂ+on its
own or in assocka A f - "-- ha ol At o er 2P I wal pl‘ll
function (Table 4%haﬁg1ﬁggure 4a). Wth respect to the diastolic
dysfunction, treakidints wthd periandopril angl i vabragine is gjgarly
nore effective tibasteperhaidopril on its own (the effect of ivabradine
onits own is Cnrmnrnhlp to that of perindopril on its own, cf. Table
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Control HF (unbpgﬁiegﬁf#F—#—peLLnd9pLLL_LE;i_L¥abLadLne_i_peLLndopr|
LVESP (nm Hg) £63%184% 1021 100t dPkiIt", (103mm Hg/s) 10.11 7.68"

6. 081
As Table 3 shows (Figure 3), the various systolic and diastolic parameters are modified by
heart failure. The left ventricle contracts less well (dP/dtyax and LVESPVR significantly
lower in the HF animals than in the healthy controls), which indicates systolic impairment.
10 There is a major deterioration in diastolic function: the pressure inside the ventricle at the

end of diastole is raised (LVEDP), the relaxation time (tau) is lengthened and the
compliance (ability of the ventricle to distend) is low (LVEDPVR increased).

Table 3
HF HF + HF + A +
Control {untreated) HF + A perindopril  perindopril

LVESP (mm Hg) 140 120 118 99 105
dP/dtyax (10°mm Hg/s) 9.92 6.89* 6.78 5.97 7.69
LVESPVR (mm Hg/RVU) 26.4 11.1* 16.17 16.4" 15.67
LVEDP (mm Hg) 1.86 9.43* 4.89° 517" 3.32"
dP/dty, (-10°mm Hgls) 10.24 5.66* 5.87 5.11 6.19
tau (ms) 3.54 12.64* 8.37" 7.311 6.05"
LVEDPVR (mm Hg/RVU) 0.84 6.93* 2.707 2.36" 1.37™

* p<0.05 vs control; T p<0.05 vs HF; ¥ p<0.05 vs HF+A and vs HF+perindopril



'6.101 LVESPVR (mm Hg/ RWU) 20.2 6.6* 14.51 12.0 LVEDP (rmm Hg) 3.29
13.93* 6.881 5.011 dNdtnmin (-103nm Hg/s) 10.63 5.54" 4.99 4.97 tau
(ms) 3.21 14.29* 10.921 8.521. LVEDPVR (nm Hg/ RWU) 0.79 4.06" 2.251

1.151~

p<0. 05 vs control; p<0.05 vs_ﬁf; p<0. 05 vs HF+A and vs

HF+peri ndopri|l Table 4b
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It is found that treatment of the animals which have heart failure, whether with perindopril
on its own or with compound A on its own, improves systolic function, which can be seen
from the LVESPVR, the only load-independent parameter.

The end diastolic pressure and relaxation time are clearly improved by perindopril on its
own or by compound A on its own, and a tendency to a further reduction in those two
parameters is noted when the two substances are administered together. The compliance of
the left ventricle (measured by LVEDPVR), the only load-independent parameter, is very
clearly improved by perindopril and by compound A. Surprisingly, this effect is
significantly increased when the animals are given the two treatments concomitantly.

In fact, the association of compound A and perindopril makes it possible to significantly
improve the compliance, which returns to a level close to that of the control animals.

The association of perindopril and N-{[(7S)-3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-
7-yl]methyl}-3-(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-N-methyl-3-
0xo0-1-propanamine accordingly makes it possible to improve the deterioration in diastolic

function.

This effect on systolic function and diastolic function was then studied using the
association of perindopril and a different I¢ current inhibitor, ivabradine.

It is found that treatment with perindopril on its own or in association with ivabradine
improves the systolic function (Table 4a and Figure 4a).

With respect to the diastolic dysfunction, treatment with perindopril and ivabradine is
clearly more effective than perindopril on its own (the effect of ivabradine on its own is
comparable to that of perindopril on its own, cf. Table 4b and Figure 4b). The compliance

of the left ventricle is returned to a level similar to that of the healthy animals.



Contr ol

HF (untreated) HF + ivabradi ne LVESPVR (nm Hg/ RVU) 35. 53

9.66* 20.63*1 LVEDPVR (mm Hg/ RvU) 0.85 533* 1 87*1 p<0.05 vs control;
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I vabradinc a f.perind 1T tert-butylam neg; Tvabradine
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LVESPVR (mm Hg/RVU) 20.2 6.6 14.57 12.6™
LVEDP (mm Hg) 3.29 13.93* 6.88" 5.017
dP/dt,;, (-10°mm Hg/s) 10.63 5.54* 4.99 4.97
tau (ms) 3.21 14.29* 10.92" 8.52"
LVEDPVR (mm Hg/RVU) 0.79 4.06* 2.25" 1.15™

* p<0.05 vs control; p<0.05 vs HF; * p<0.05 vs HF+A and vs HF+perindopril

Table 4b
HF HF +
Control  (untreated) ivabradine
LVESPVR (mm Hg/RVU) 35.53 9.66* 20.63*
LVEDPVR (mm Hg/RVU) 0.85 5.33* 1.87*

* p<0.05 vs control; ' p<0.05 vs HF

These experiments show that, in a model of heart failure, the association of a selective and
specific sinus node If current inhibitor and an agent that inhibits angiotensin-converting
enzyme makes possible an improvement in diastolic function which is greater than that
obtained with one of those two treatments used on its own, this improvement allowing a

return to normal diastolic function.

Pharmaceutical compositions:

Formula for the preparation of 1000 tablets each containing as active ingredients 7.5 mg of

ivabradine and 2 mg of perindopril fert-butylamine:

Ivabradine hydrochloride..........ocoerriiiiiiecec e 8.085¢
Perindopril #er#-DUtylamiine ..........ccocveuieiiiioeieiceceeeeeeeeeeeeeeee et 2g
Lactose MOnoORydrate. ...........ccooeiiiiiiiiiiii et 62¢g



Anhydrous colloidal silica0.3 g Cellul ose sodiumglycolate30 g
5Stearic acid2.6 g Fonma for the ire Daration of 1000 tabl ets each
.containin = as active in edients 10of conmpound A and 2 ng of
perindopril tert-butylam ne: Conpound fumar at el2. 48 g Peri ndopri

i ert-butyl am ne2 g 10Lact ose nnnohydraf]62 g Magnesium stearatel.3 g
Povi done9 g Anhydrous colloidal silica0.3 g Cellul ose sodi um

gl ycol at e@’%ggeslls%ts@al‘raﬁc~-ae-i-d--r-2-.-'6~~g---&-her—-~-e-x-arrpl-es--of---.phani-~t-a€-eu-t--i-€~aﬂ-3 g

conmposi ti pagqagcording to the invention are given hereinbel ow, 9¢
Wi thout | MLSC G ARy TTHT 41T OH EXARPI S I VADF Adi e T 1Y) Compound A"
(ng) Peri Adbydrblis ¢edividal kilityl.ar.ni.ne..sal.t..(ng)..Perindapril..arginine. . 03¢
sal t (ng)C }q 2 2
ellulose sodium glycolate...........cooviriiiiiinie e 30g
5 SEEAIC ACIA ...ttt ettt ettt e ee e ene 26 ¢

Formula for the preparation of 1000 tablets each containing as active ingredients 10 mg of

compound A and 2 mg of perindopril fert-butylamine:

Compound A fUMATALE .......co.ooveiieiiiieeeiee ettt enenas 1248 ¢
Perindopril £er£-butylamine .........co.ooeoiviiioiiieirceeeee e 2g
10 Lactose MONONYATALE........cceoiuiiiiiieiiieeect et aaas 62 ¢g
MagnEeSiUm SLEATALE ........c.cvuiiiiiriririeireeeeeee ettt ettt ettt eeeaee 13¢g
POVIAOME ...ttt et et en e e et ee e e 9¢g
Anhydrous colloidal STHCA........eeiiiieirerce e 03¢g
Cellulose sodium glYCOLate. ......ccvevieiiriiiiieieice e 30¢g
15 STEATIC ACIA ...ttt ettt ettt eeeenene 2.6¢g

Other examples of pharmaceutical compositions according to the invention are given

hereinbelow, without implying any limitation:

Example Ivabradine | Compound A Perindopril zert- Perindopril
(mg) (mg) butylamine salt (mg) | arginine salt (mg)
1 10 - 5 -
. 15 - 4 :
> 10 - - 25
4 15 - i s
: - 60 2 5
6 - 80 5 :
’ ] 60 - 25
8 80 - 5




10

15
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CLAIMS

Association of N-{[(7S)-3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl]Jmethyl}-3-
(7,8-dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-N-methyl-3-oxo-1-

propanamine, or one of its addition salts with a pharmaceutically acceptable acid, their
hydrates and crystalline forms, with perindopril, or one of its addition salts with a
pharmaceutically acceptable base, their hydrates or crystalline forms, for use in the

treatment of heart failure with preserved systolic function.

Association according to claim 1, characterised in that N-{[(7S)-3,4-
dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylJmethyl}-3-(7,8-dimethoxy-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl)-N-methyl-3-oxo-1-propanamine is in the form of a
hydrochloride or a fumarate, or one of its hydrates or crystalline forms.

Association according to one of claims 1 or 2, characterised in that the perindopril is in
the form of a tert-butylamine or arginine salt or one of their hydrates or crystalline

forms.

Association according to claim 1, characterised in that N-{[(7S)-3,4-
dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylJmethyl }-3-(7,8-dimethoxy-1,2,4,5-

tetrahydro-3H-3-benzazepin-3-yl)-N-methyl-3-o0xo0-1-propanamine is in the form of a
hydrochloride or a fumarate or one of its hydrates or crystalline forms, and perindopril
is in the form of the tert-butylamine or arginine salt or one of their hydrates or

crystalline forms.

Pharmaceutical compositions comprising as active ingredients:
- N-{[(7S)-3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yl]methyl}-3-(7,8-
dimethoxy-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)-N-methyl-3-oxo-1-
propanamine, or one of its addition salts with a pharmaceutically acceptable acid,

their hydrates and crystalline forms, and
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- perindopril, or one of its addition salts with a pharmaceutically acceptable base,
their hydrates or crystalline forms,
on their own or in combination with one or more pharmaceutically acceptable
excipients,

5 for use in the treatment of heart failure with preserved systolic function.

6. Pharmaceutical composition according to claim 5, characterised in that N-{[(7S)-3,4-
dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylJmethyl}-3-(7,8-dimethoxy-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl)-N-methyl-3-o0xo0-1-propanamine is in the form of a
hydrochloride or a fumarate, or one of its hydrates or crystalline forms.

7. Pharmaceutical composition according to claim 5, characterised in that perindopril is
in the form of the tert-butylamine or arginine salt or one of their hydrates or crystalline

forms.

8. Pharmaceutical composition according to claim 5, characterised in that N-{[(7S)-3,4-
dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylJmethyl }-3-(7,8-dimethoxy-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl)-N-methyl-3-oxo0-1-propanamine is in the form of a
hydrochloride or a fumarate, or one of its hydrates or crystalline forms, and perindopril
is in the form of the tert-butylamine or arginine salt or one of their hydrates or

crystalline forms.
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