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The present invention relates to the userof the assectation off

- svabradine, oF TS 4 -dimethoxyblovelofd .2 Dlosta- L3S trien- Tyl
methyiHmethyDandnopropyl}-7 8-dimethoxy-1,3 4, Setraliydro-2 H-3-benzazepin-2-one, of
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and its addition salts with a pharmaceutically acid, their hydrates and coystalline forms,
with perindopell, or one of i addition salfs with 8 phartacettioally accoptable base, their fvdeates o
orystaliing forms,
i obiaining medicaments intended for the weatment of hoart fatlure with preserved systntic function.
tvabrading, asd s addidon salis with 2 phammsesutioslly accepiable avid, and more especially its
hydrochionide, thelr hydeates and oryatalline forms, and A{U70-34-dimethoxyhicycind 2 6locta~1,3,5-
trisn-T-yHpwethyl}-347, S-dimethoxy-1,2,4,5tctrahiydro-3 5 3-bunzasepin-3xpl b Aty b 3ono- -
propanamine, and @y addition salts with 8 phaomaceutioally sccepiable acid, and more especially its
fhydrochloride and Hy famarate, thelr hydrates and veyvstalline forns, sre sefective and specifie stoue vode ¥
wurvent inhibitors and have very valueble pharnacological and therapentic properties, sspecially negutive
chronotropic (beari-rate-reducing) properties, muking those compounds useful o treating, preventing and
foproving the prognosis of vartous cardiovasoular discases sasocisted with ayyocardial fschaemis such s
angina pectoris, myceardial infavetion and assoviated rhythm disturbances, and also in various pathologics
mvolving rhythm disturbaness, espeefally sopraventrivulsr rhythan disturbances, and in chronie heaet failore
The prepamtion and therapeatic use of ivabradine and v addition salts with a pharmeceutically
aoceptable aeid, more especially is hydrochipride, have bren desoribed i European patent specificativg EP ©

34 859,
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The prepasation and i*zempeunc use of N-{{{78)-3,3-dhnothasybioyeladd 2 Bloveta- 1,3, Sdrfen?
vijmethyl}-3-07, 8-diethony- 12,4, S-tetrabiydro-38H-3-henzarepin-3-yil-Nmethyl-3-oxo- Tpropanaming  and
e addition salte with & pimrsnemeuiim}iy acceplable avld, and wwore especially iy hydeechioride and iy
Ranarate, have beew described in Furopean patent speeitication BEP 2 3& §92.

Perindopril I8 sn angictensin-converting snzyms inhibitor.

Angiotensin-convering ensyme inbibiicrs 2 one of the mujor therapeutic classes in the restment
uf arterial hypertension. They act principally by inhibiting the synthesis of sngiotensin 1 and by blocking the
fweakdown of bradykinin,

fn addition to the lowering of arterfal pressure, they have been shown to impyove the morkidity
{mwvocardial infaretion, cerchral vasculur accbients) sad cardiovasoiday mortality of hypertesisive gaticats,
diabetic pativute and patients with pre-existing coronary discass.

Amongst the pharmaceutically wecepiable acids there may be mentioned, without implyving any
fimitation, hydrocidoric acid, hydrobromie acld, sulphwic scid, phospherie acid, acetie acid, wifluoreacetic
ackd, factie achd, pyravic acld, malonic aaid, suecinic acid, ghutarie acid, furnarie acid, tartarie acld, malsio
acid, eitric neid, ascorbic acld, nxalic apid, methasesulphonic avid, benzenssuiphionie acid, camphariv acid,
pamoio acid and §L5-saphttulenedindiphomicacid

The Applicent has disoovered that the ssseciation off

~ tvabndine, or F{3-HHETS 3 Acdsthoxybioyolel$ 2.0lootas 1,3, S-trienaTopd e
methyl Groethy Daminofpropyil- 7, S-dimethiony-1.3 A 5teralivdro-38-3-benzasepin-Jeang, &
~ NS A divethonybiopeiol 3 0locta- 1,3, 5-trlen- Toytnethy ! 1-3-{ 7, 8 -divosthoxy
1,24, 5-etrahydro-3 H-3-benzazepin-3-vi-Nemethyl-3-ox0- - peopanamine,
andd perindopril has valuable properties slowing s use B the treatment of heart failure with proserved
systoliv fiunction.

Heart failure dueto sontolie dvshanetion of the 1ol ventricle 1 not the only form of heart failors,
Inoreasingly often, patienta with heart fafhuee bave an gjection fraction whish i greater than 40%. The
proportion of heart fathure refarted fo ax "dastolic heart failure® (or rather “heart falluse with preserved
systolie function”} ncroaces with age. ¥t currently accounts for 30 o 40 %4 of bospital admissivos for heart
fatlure and, after e agé of RO, ite frequensy excesds that of heart failures due to systolie dysfunction.
Priustolic beart faibores gonenlly festurs toth probonged ventricudar velaxation and n reduction in the
distenyibifity of the Toft ventvicke chader. The basic causes are ischanmic, Topertensive and elderiy-pationt
cardiopathics. Prodisposing factors are age, sex {foralel, dinbetes, cbesity and anerial hypericasion
Conventrie remuodeliing of the It ventricls, with or without hyperirophy, consistently gives rias toedisruption
of diastolic function. In mast cases & triggering factor is found to be the cause of & vongestive aitask. The
frequency of "dinstnlic” heart failure fncreasss with age. Rs phystopsthology remains complex and murits
bring better understond by olinicians,

Mo treatoverd hag hitherto demongstrated officacy in this patholopy, the mariality (50 % at 4 years)
of which corvesponds o that of systolis beart b,

The Applicant has discovered that the use of the association of fvabradine or N-{{(783-34-

dimethorybicyclold.2.0loete-1,3, 3-trien-Toiimethyll-3-407 8-dimethony- 1,24 S-tetrahydro- 383«

-
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benzazepin-3-yhNeethyl-S-oxe-propanamine and  porindopsil smakes B possidle  to obiain
phammacological effeets that are superior to those observed whewn using sither ivabrading or {78134
dimethoxybicyelofd.2 Bonta- 1,3, 5-trivn Toyiimethyl}-3-(7,8-dimethoxy- 1,24, 5 tetvabydea-3 83
benzseppine3-y D-Nonsethyt-3-oxo--propanamine on thelr own or perindopril on #s own, The use of the
gssociation of fvabvadine o M- {{7813 4-dimethoxybicyelold.2 Blocte 1 3. 5-trivn-Toyinetind -3 2 %
dimethoxy-1.24 Stetrabydeo-3H-3-bensazepin-Tyh-Nomethyb-Joxo-Lpropanamine . and perindopril
muresver makes i possible for the oheerved physiological parameters to return fo values very slose to
normal. These observations make i possible to envisage ving the sesochution of hvabrading or 873 4-
Smethoxybievciofd.2 Glocta-1,3, Suvien-T-ylimethwi 13«7, S-dimethoxy-1,2,4, 54etrahydro- 35+
bensazepin-3-viRAmethyl-3-ox0--propaasmine and proindopril in the weatment of hewrt fallure having
preserved systolic function,

Perindopell 15 nead a5 soch o i the form of one of ity addition salts with a pharmacentically
acveptably acld or base, wd more eapocially ¥y svebutylamine of soginine salig, thelr Wdrates and
erystaflive g

The presest Bverdion welatey wise & pharosceutkal compositions comprising s active
fngredionts;

= ivabrading, or one of ity hydrates, orystalline forms, and addition salts with & phaoascsutically

aceeptable  acld  wud miore ospecially B bydresldoride,  or N-{IISHAS-
dimethosybivyciofd. 2. Glocts-1,3,5- 6o T-ybasthy 305 B-dimethory-1,2 4, S-tetrabydro-
38-3-benznrepineRyip Navethyl-3coxo< Bopropanamine or one of its addithm salis with a
phatirigceutically acosptable 8¢id, and more especiafly s bydrachloride and it fumarate; thelr
hydvates or erysiatiine Homs, and

- perindopril, or one of its addition sulte with 8 pharmacentically avceptable base, and more

gepecintly iy fert-butylaming or arglonioe salis, thelr bydesdes or crystalline foram,
for ase in the treatment of heart fatture with preserved aystolic fnction.

The phanvacentical compositions that may be used are those that are sultuble for oral, parenteral
or nasal administeation, tablets, dragées, sublingua tablets, capaules, kumenges, suppesitories, creass,
olotments, deanal gele ete, and alvo pharmaceatival compositions having programmed, delayed, profonged ar
deforred releast

Hesides tvabradios or N-{{{7833 d-dimethoxybioyelold. 2.0lo0ia-1,3, S-tvden- Tyl fmethyl 13407, 8
dimethoxy-1.2,4, 3tetrabydeo-3 83 bevzagepin- 3y -Npethybdoxo- Lpropanamine and periadopril, said
pharnwmecutioal compositions comprise one or wmore excipients or carriers sefected from difuents, hubricants,

binders, disintegeation ageots, absorbents, colourants, swesteners st

By way of non-lHmiting example thers gy be misttioned

¢ as diluents: Tavtose, degiroge, sucrose, mannitol, sovbifol, cetiufose, glvesral,
» ar febrivomts: sifion, tale, stearie acid and s magneshey and celohsoy safts, polyethviens
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* av Binders: magnesium aluminium silicate, starch, gelatin, tagacanth, methylcelnlose,
sndbien cacboxyuethyleethilose and pobyvinyipynotidone,

? ax disintegrants; agay, alginie soid snd s sodivm sall, sfforvescent wmintures.

The neefid dosage varies according to the sex, age sod weight of the patient, the administeation
route, the seture of the dlsorder and of any associated treatments and ranges Fom 2.5 to 30 mg of tvabeading
por 34 hours, and more prefeeably from § to 13 mg per day, and even more prafecably from 10 to 15 mg per
day. The dose of N-{8)3 A-dimethoxyhivyelnfd 28octa- 1,3, 5-trinn-T-y Bmethyd 137, S~dimnethosy~
1,34 5tetrahydro-3H-3-beazasepio 3yl Nomethyl-3«xo-bpropanamine  (horelnafter  reboad 0 @
somponnd AY feay vary from $40 100 rag per day. The dose of perindopril may be Tess than that used when #
is adntinistered on #s own

The datly dose of perindopril will preforably be between 1 and 10 g fnclusive,

The Examples that follow iHustrate the nvention.

Gy : reaxitnm increase 1 prossure pey second

R ER : fnakinum redaction B pressures per sscond

HF ; heart fatture

LVEDP : Left Ventricalar End Diastolic Pressure

LVEDPVR : Left Ventricular Bnd DHastolic Pressure Volume Relution
LVESP : Left Ventriculur End Systolic Pressure

LYESPVR : Left Veniricular End Systolie Prossure Velums Relation
LV : feft veniricle

Pharmesclogical testy:

Heant fallure s induosd in rats by lg

we of the 1ol coronary antery (the contrel animals undergo
an operation but are not Hgated), which causes lschanmin of part of the wall of the left verdricle. The ardronls
repuperste for 7 days and ther, for 12 wenks, they are given cither 3 mgfhg of compuund A, or 8.4 mghkg of
perindopril, or perindopril and componad A constmdtantily.

Twelve woeks after the aperative it fs found that the animals having undergone covonary Higatues
develop heart faflure that is both systolic {sjection anomaly) and diastolic (filling anomaly).

In those aninrals; cotpound A, 98 By cwn o iy aasociation with perindopril, makes possibie

significant redustion in heart rate (Table | and Figiee 1),

Table §
HE HEF + HE+ A%
{untreatidy HF+A perindopril  perindopril
4 waeks 3728 3483 3882 3538

Heartrate Duvation » ‘
sy of treatmend 1% wasks 372 '§‘$2a?1‘ 3877 3§31 ¥

T 08 ve HF



Codreatment with porlndopril and conpoiad & wmakes possible a significant increase in the
shortening fraction of the left ventrivle, that i to say an improvement in i contract ity (Table 2 and Figare

3} Comsequently, heart rate s Inproved compared i andmals wdth heart failure that are not plves troxtiment.
§ i {3 &

Tahle2
HE HE+ HE+ A
{untreated) HE+A perindopril | perindopeil
shiortening fracton
{% of the dizmeter of 14.4 188 174 23
the LV)
heart vate (mldming iid 127 14y 140"
§ P05 v HE

As Table 3 shows (Figuare 3), the vurious systolic and diastolie parameters are modified by heat
faiture. The foft ventricly contracts lesy weoll (dF/dt.,, and LVESPVER sigrificantly lower in the HE andvals
than ire the healihy controls), which indicates systolic opaimment. There 18 a major deterieation in diagtolic

fanetien: the pressore lnside the veabricle at the end of dlastels IS missd (LVEDP), the relaxation Gme {0) i

10 fengtheved and the compliance (ability of the ventricle to distend) is kev (LVEDPVR increasad).
Table 3
HF + HF+ A+
Lontrad HE (unteeated) HE+ A perindopril  perindopri)
LVESP (mun }{g 140 126 LR 59 195
APt (107t Hg/a) 9.92 6.89% .78 597 769
LVESPVR {mm Hg/RVED 264 R H N 6.4 156"
LYEDP (om He) 1.88 Q434 489! 57 332
AP/, - 18 M) 10,24 S.66% $.87 3.11 6.19
tau () 3.54 12.64¢ 837" 731 o5t

LYEDPYR {sam Hg/RVU) .84 RN 2ot 236 1378

S P05 vs control, T pr.0s ve 1F; S ped.08 ve HF 1A and vs HE-penndoprl

it & found that treatresnt of the animals which have heart fathere, whether with periadopel] oo it

pwit & with compoiad A G s e, Hinproves systolic function, which can be seerc from the LVESPVR, the

5

only Joad-independent parameter.
The end diastolic pressure and relaxation tive arve clearky improved by perindopril on s vwn s by
compotnd A on iy own, and 2 tendeney 1o a further reduction in those two parameters is noted when the two

substances are adombyistered together. The complisnwe of the left vesiricle {measured by LVEDPVRY, the
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ouly load-tndependent parametey, Is very clearly improved by periadoprit and by compoand A Sarprisingly,
this sffct fs signilicantly Troreased when the saimals are given the two treatmenis concomitantly,

In fact, theassociation of compound & sad periddopri] makey it possible to significantly improve
the compliance, which retins o a lovel lose 1o that of the control animls.

The asscclation of perindopril and  N{{T8)3 A-dimpthoxybicyela]d. 2.0 vatad, 3, Strisn 3

“t

yHethyl} 3407 8-dimnthoxy-1,2,4, 8-tetrahydro-3H 3benzarepln-3 -y -Nomethy b3 -oxo- - -propanamine
aceordinghy makes it possible to imprave the detedomtion in dlagielic Bmction,

Tids offect on aysiolle fnction and disviolic forctin way then studied nsing the assaciation of
pecindopril and & difforent frowrens inhibitor, tvabradine,

it i found that treatment with pevindopril o s own or in assesiative with fvabrading fmproves
thesvstolie fimction (Talils da and Fluee 44k

With reapest 1o the diasiclie dysfinetivg, teatment with perindopril and ivabrading iselearly more
stiective than perindopril on its own {the elfect of tvabradine on s own s comparable o that of pedndopril
on g ova of, Talde b and Figure 4b). The campliance of the Tofl vemtricle i rotimed to a fevel shindlar o

that of the healthy snimals.

Table dn
HE +
HE BE+ ivabradine +
Cantrol {unfreatsd)  pevindoprll . perindeprdl

LVESP (mm Hg 163 R 121 10!
AP s (10 00 Hgls) 0.1 7683 808" st
LYESPVR (nm Hg/RVID M2 6.6% 1457 2.8
EYVEDP (v Hy) 3.3 13.93% 5.88¢ 3817
AP e £~ 10 0m Hglsd 1683 5,54% 4.99 §.97
tseue {nam) 323 14.29* w092t 8.52"
LVEDPVE {mm HaRVU) ¢ q06* 325" psw

€ peR08 va coniroly | e vs HE Tpan 08 o3 HECA and vs HF+perindopril

Table &k

HF HE ¢
_ Contral {univeated)  ivabradine
LYESPVR {mm Bg/RVIDH 34.53 §:65% 2w63%
LVEDPVR (mm Hg®VK) 0.E3 533% 187!

¥ peBOR vy conteel L0003 vs HF
i %

These sxperiments show that, in a model of heart failure, the assuelation of vabradine or N-{{{78)-

34-dimethogybicyclold. 2 8locta1 3 S-trien-T-yijmethiyi} -3-(7 B-dimethoxy-1,2.4, S-tetrahydeo-3 43~



3.

beraazepin -y Nomethy b 3-oxo-proparamine. and  pevindopril mskes possible an  buprovement in
diastodic Smetion whick Is greater than that obtzined with woe of thess fwo treatments wied o is ovn, this

improverment allkewing a retum o noreel diastolie fanction,

Pharmaceutics] compositicns:

3 Formuls for the preparation of 1000 tablets each containing as active Ingredionts 7.8 mig of vabradineg

Srabrading RPBGERIGIIAE ..o oovs e nsssers s suess e s easare s oo
Ferindoprll feei-bubylamiig oo,

LACH0RE IIOMGIVTIEANE . voruire i cscs e s sins e ses sest e as Sy et s S R RS e S S

Povidong..cs SRR TR RN sk e S g8 b s b e Gg

Anhydrous CoRAEE! STHOR oo s s st s s sssans s 3 B

Cethilove SOARIM GIOOIAIE oo iminss s ras s st sas s s sss s res s sssmssnsinssssnnsensoss 3
]

IMATIE QUIR L vcvevrvortornne suns ey nad s rsnd s e s wrsar s sb s o ' o sSis £08R 6285 538N A S S X8 K i e A e Sl S b o

peey
¥4

Foromla for the prepangtion of 1900 tablets each containing e active ingredicnts 18 me of compound

A snd Zpoof perindopril sere-buivhndae:

Perindopril DU BTG oot om s st s sssne s B @

POVEBOBE i insesnsn eomsssomsomsamos im0 a8 1AL e R8P 3 8 € s s i s e essesesnscrncs B B2
Arpdrous COHORIEY STHER v s it smisesss fovessnne sorssesans smoneans cnnnane s s r s SRUPTONR 5.
Cellitdose OGN GYEOIRIE i it smessss s sorsssssrsssss sorsssssssusansavsssonsssensonsnsnrs S0 &

a3 Other examploy of pharmscsution] conposition ascording 1o the invention wre given herelnbelow,

without mpdying any Hsiiation:
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Example Ivabradine Composgd & Perindoprit serr-butylamine ’i’ér‘imﬁ@prii srgining
{mg) {mg salt fmgd sl {mg)
1 10 - 2 .
2 s ~ 4 N
3 10 “ ~ 2.5
4 15 . . B
3 - & 2 .
8 - 80 4 -
7 - 50 | 35
8 § - 5
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Saubadabud ipdrapantok

1 Asszosidtums a kivveikezdkask:

- fvaladtin vagy 3-{3-L{{{78)-3 A-dimetoxibiciliold 2 Olokts-1,3, 5l Tl
wetili{metilsminelpropil} -7, 8- dimetoxni-1,3 4 5tetrahideo-2H-3-benzazepin-2-on YREY
gydgyseersseetileg slfogadhatd savakionl képaett addioids s8f egyike, hidestni és keistalyfornsdi,

vagy

~ N-{{(78)3 Adimetoxibicikio]d.2. 8okt 1,3, 5-wien- -1 pantit}-3-{7 #-dimetoni-1,2,4, S-tetrahideo 31
3-benmmzepin-3-1)-Noroatil-3-ono-1-propinsmin vagy gydgyszerészetileg olfogadhatd savalkat
kepzett addieids séd epyiice, hidrdtial s labstiiyforma,

&s perindopril vagy g}fég}{§sarésxetiieg stiogadhatd bizisokkal képzett addicids 561 egyike, hidritial &e

kristlyforma,

megtartalt szisztolés Rinkoloval rendelkest suiveléptelonség kozeldssben fnténd alkalmanders.

2. Az 1. igdnypont srorintt asszociitum sz 1. igdnypont seerint keeslésl elifrivhan ©rénd
allrlreazdsrs, azad jellomerve, bogy ax ivabradin hidroklorid formsban van, vagy ennek hidottial &8
heistilyformii sgyike,

3. Az 1. igfaypont szevinti svezoctitum e 1. igénypont szerint kezelisi elidrésban tdridnd
stkalmuedorg, azesl jellemanve, hogy az N-{{{78)-3,4-dimetoxibicikinf4.2. Glokia-1 S S wlen- T et }-347,8-
dimstoxi-1,2.4, 5-totrabidro-34-3 ~benzazepine3-i -N-reetil-3-oxo-1-propinanmin Kidroklorid vagy fumardt
formiban van, vagy seck hidratisl de hristalyformét agyvike.

4. Az 1-3. igtnypontak birmelyike szerintl asseociitum ax 1. igénypont szerintl kevelesi shidnishan
Rritnd alkaloaniers, zezal jellomezve, bogy 8 perindopril terc-butilamin- vagy arginingd forméhan vam, vegyY
cazsk hideitjal és kristélyformal ogyike.

3. Ax 1 igénypont szeriatl asszociiium az 1. igsaypont szerint keaslési shifdsban tWrtsad
alhalmardsva, azzal fellemenve, hogy sz tvabradin bideokdorid Rymdbsn van, vagy enask Fidrdgial &5
kedstalyformdi egyike, 8 & perindopril terc-butiiamin- vagy arginingd formaban van, vagy seek hidedtiad €5
heistalyformst egyiks,

6. Az 1. igénypons szerint asszosidtem 2 1. igénypont szertoti kewelés! eljirashban 1oridnd
atlcalrmazdora, seest jellomerve, hogy sz N-{{{78)-3 4-dimstonibivikiofd. 2.0ukea-1 R St SRR et R S
dimetond-1,2,4, S-tetrahideo-3H-3-benzazepin 3D Kemetil-d-oxo-1 -propénanin Bidrakiorid vagy fanardt
Torméban van, vagy seek hidrdtjai ¢s kristalvformél egyiks, $x o parindopri] tere-batilanin- vagy argininad
Torméhan van, vagy ezek hidvatiad és hristlviormsi egyiks.

7. Qydgyseerdazet] kéasimdoy, amely tartalmazzs hatbanyugként a kivetkezdket:

~ vsbradin, amely hideoklorid forméban van, vagy ennek hidrétial és lristdlyBemal egyike, s

<& ggﬁsxd&pﬁi, amely tere-butilamin- vagy arginings forméban v, vagy exsk ideigal és
hristalyformst egyike,

magukban vagy kombindcidban sgy vagy 195k gydgyseersszetileg elfogndhats sepddanyaggal,

megtartott szisztoldy funkcidval rendelberd seiveldgtelonesy kezeldséhen ridnd alialmardsra.

8. Gydgyseerdszet] kévzitradny, amely tartabmaeza hatdanyagkdnt 2 kovethentiey:



~ N-{{{78)-3 A-dimetoxibicikiefd 2.0 nkta- 1,3 Strien-T-il metil}-3-(7. E-dimetoni-1,2 4, Ststralidro-3 M-
3-henzazepin-3--N-metil-l-oxg- Lpropénanin, smely hidroklorid vagy fumarat forméban van, vagy szek
hidvitial 8s kristlyformdi egyike, &

~a pertndopril, anely tere-butilamin- vagy arginingé fremdban van, vagy ezek hidrital &
kristdlyformat agyike,

magukban vagy kombindoitban sgy vagy 10t gydgyszerdszetieg elfogadbats sepédanvaggsl,

ruegtartott seisztolés fonkcitvad rendeliesd srivelégteloncdy Kerelsdben tindnd alkalmasdara,
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Figure 4a
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