Case 4-31652A -1- COVBI NATI ON OF ORGANI C COVPOUNDS The invention relates to
. a conbi FASEIB1698Eh as a conbi ned preparation or pharnaceuti cal

. conposition, respectively, conprising the renin inhibitor of formula (1) CH
(3H3CCH3 OOHHICCH3 H HZN,,,,. NNH OOO H3CO OH3C CH3 {I)
or a pharmaceutically acceptable salt thereof. The invention especially
relates to a conbination, such as a conii-ned preparation or pharmaceuti cal
conposition, respectively, conprising the renin inhibitor of formula (1) or
a pharmaceutically acceptable salt thereof and at | east one therapeutic
agent sel ecORBINAATON OF GHQARIC@POUNDST (i) an AT, -receptor ontagoni st
or a pharnmaceutically acceptable salt thereof, (ii) a HI\/GCo A reduct ase

i nhi bitor or a pharmaceuti cal l y accept abl e sal t thereof, (iii) an

angi otensin converting enzynme (ACE) inhibitor or a phar maceutl cally

accept aHihe imeation felaled g a CPF\P}”aé!ﬁn(%lcblaﬁrﬁ eIabined P'@PB@&'@? opPhaymaceutical -

phar mac kipestiby, r@&ﬁ&ﬂ%@?'&nﬁﬂlsﬁndth@?&% inhibitbr aﬂoﬁhehaszf)erone synt hase

i nhibitor or a pharmaceutically acceptable salt thereo (vi) an

al dost erone_antagoni st or a pharmaceutically acceptable salt thereof, (vii)
an dual @gpgiotensin converting enzyme/neutral endopetidase (ACE NEP)

i nhi bi t o or a pharmaceutical | y gecept aghe salt thereof, (viii) an

endot hel on ant agoni st or a phar mecent ieal | \* accept abl e sal t t hereof, and
(ix) a diurgtic or a pharmaceutiodhl | Y acceptgfl eCdd} t t hereof.

H
N NH,

H,N.,,

HC~p H,C™ “cH, 0

or a pharmaceutically acceptable salt thereof.

The invention especially relates to a combination, such as a combined preparation or
pharmaceutical composition, respectively, comprising the renin inhibitor of formula (l) or a
pharmaceutically acceptable salt thereof and at least one therapeutic agent selected from
the group consisting of

(i) an AT,-receptor sntagonist or a pharmaceutically acceptable salt thereof,

(i) a HMG-Co-A reductase inhibitor or a pharmaceutically acceptable salt thereof,

(i) an angiotensin converting enzyme (ACE) inhibitor or a pharmaceutically acceptable
salt thereof,

(iv) an Calcium channel blocker or a pharmaceutically acceptable salt thereof,

(v) an aldosterone synthase inhibitor or a pharmaceutically acceptable salt thereof,

(vi) an aldosterone antagonist or a pharmaceutically acceptable salt thereof,

(vii) an dual angiotensin converting enzyme/neutral endopetidase (ACE/NEP) inhibitor or a
pharmaceutically acceptable salt thereof, ‘
(viil) an endothelin antagonist or a pharmaceutically acceptable salt thereof, and

(ix) adiuretic or a pharmaceutically acceptable salt thereof.



Case 4-31652A -2- The term"at |east one therapeutic agent"” shall mean that

i n addi tCase 4-31632A conpound of fornula (1) one or nore, for exanple two,
furthernore three, active ingredients as specified according to the present
invention can be conbined. Renin inhibit the action of the natural enzyne
renin. The |atter passes fromthe kidneys into the blood where it effects

t he cl eavage of angi ot ensi nogen, rel easiong the decapepti de angiotensin
which is then cleaved in the lungs, the kidneys and other organs to formthe
oct apepti de angiotensinogen I'1. The octapeptide increases blood pressure
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EP 443 osartan EP253310 candesart an eprosartan
(cf. EP 403159), irbesartan (cf. EP45451 1), ol nesartan (cf. EP 503785),
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t he desi gnat f‘gr{n@ @477 %nu%gc“'a a’ﬁ © asFé? ? (%3 /(%) ( 5] (&
dimethyl-3-oxopropyl)-2,7-di(1 methylethyl) 4 -hydroxy-5-amino-8-[4-methoxy-3-(3-methoxy-
propoxy)phenyl}-octanamide, is specifically disclosed in EP 678503 A. Especially preferred

is the hemi-fumarate salt thereof.

AT4-receptor antagonists (also called angiotensin Il receptor antagonists) are understood to
be those active ingredients that bind to the AT,-receptor subtype of angiotensin Il receptor
but do not result in activation of the receptor. As a consequence of the inhibition of the AT,
receptor, these antagonists can, for example, be employed as antihypertensives or for

treating congestive heart failure.

The class of AT, receptor antagonists comprises compounds having differing structural
features, essentially preferred are the non-peptidic ones. For example, mention may be
made of the compounds that are selected from the group consisting of valsartan (cf. EP
443983), losartan (cf. EP253310), candesartan (cf. 459136), eprosartan (cf. EP 403159),
irbesartan (cf. EP454511), olmesartan (cf. EP 503785), tasosartan (cf. EP539086),
telmisartan (cf. EP 522314), the compound with the designation E-1477 of the following

formula



formul a Case 4-31652A -3- N N COON the conpound wth the designation

- SC- 5245835 48654 | owi ng formula N N~ NN NH N=N and the conpound with
t he designation the conpound ZD- 8731 of the following formula N O PNH N=N
or, in each case, a pharmaceutically acceptable salt thereof. Preferred

AT, -receptor antagoni st are those agents that have been marketed, nost
preferred is valsartan or a pharmaceutt+8ally acceptable salt thereof. Case
4- 31652A -4- HMG Co- A reductase inhibitors (also called
(err)-hydroxy-(err)-nethyl glutaryl-co-enzyne-A reductase inhibitors) are
understood to be those active agents that nay be used to lower the Ilipid

| evel s including cholegterol in blood. The class of HMG Co- A reduct ase

i nhi bitors conprises cpnpounds having differing structural features. For
exanpl e, nmentiop_na de of the conpounds that are selected fromthe
group cons\isting of lat orilastati n, cerivastatin, conpactin, dalvastatin,

di hydr oc criny tndestatin, fluvastatin, |ovastatin, pitavastatin,
mevast at i, pravagI atiM i vast gt simvastatin, and velostatin, or, in

each case, a pharne jbl e salt thereof.

COOH

the compound with the designation SC-52458 of the following formula -

\ /
N=N

and the compound with the designation the compound ZD-8731 of the following formula

N“ “NH
\ /
N=N

or, in each case, a pharmaceutically acceptable salt thereof.

Preferred AT,-receptor antagonist are those agents that have been marketed, most

preferred is valsartan or a pharmaceutically acceptable salt thereof.




Preferred HVMG Co- A reductase inhibitors are those agents which have been

mar ket ed>25f0%816%eferred is fluvastatin and pitavastatin and al so
atorvastatin or, in each case, a pharnmaceutically acceptable salt thereof.
The interruption of the enzymatic degradation of angiotensin Ito angiotensin
11 with so-called ACE-inhibitors (also called angiotensin converting enzyme
inhibitors) is a successful variant fed-the regulation of blood pressure
and thus al so nakes avail able a therapeutic nmethod for the treatnent of
congestive heart failure. The class of ACE inhibitors conprises conpounds
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t he groypefeensi sting of flunarizine, prenylamne, diltiazem fendiline,
gal l opam |, mibefradil, anipam |, tiapam | and verapam |, and in each case,
a pharmaceutically acceptable salt thereof. Al these CCBs are
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and ver giigiheeficallyPacdep@BReManéres) t he specific CCB, a pharmaceutically
acceptabl e salt thereof. Especially preferred as DHP is am odipine or a

pharmaceutical |y acceptable salt, especially the besylate, thereof. An
especi altpe iRfephuBliRor the enzymatic degradation of angiotensin | to angiotensin Il with so-called

ACE-inhibitors (also called angiotensin converting enzyme inhibitors) is a successful variant
for the regulation of blood pressure and thus also makes available a therapeutic method for

the treatment of congestive heart failure.

The class of ACE inhibitors comprises compounds having differing structural features. For
example, mention may be made of the compounds which are selected from the group
consisting alacepril, benazepril, benazeprilat, captopril, ceronapril, cilazapril, delapril,
enalapril, enaprilat, fosinopril, imidapril, lisinopril, moveltopril, perindoptil, quinapril, ramipril,
spirapril, temocapril, and trandolapril, or, in each case, a pharmaceutically acceptable salt

thereof.

Preferred ACE inhibitors are those agents that have been marketed, most preferred are

benazepril and enalapril.

The class of CCBs essentially comprises dihydropyridines (DHPs) and non-DHPs such as
diltiazem-type and verapamil-type CCBs. '



representative of non-DHPs is verapam | or a pharmaceutically acceptable
sal t, e<prs€i4P1852A he hydrochl oride, thereof. Al dosterone synthase inhibitor
is an enzyme that converts corticosterone to al dosterone by hydroxyl ating
cortocosterone to form 18-CH corticosterone and 18-OHcorticosterone to

al dosterone. The class of al dosterone synthase inhibitors is known to be
applied for the treatnent of hypertensibon and prinmary al dosteroni sm
conprises both steroidal and non- steroidal al dosterone synthase inhibitors,
the | ater being nost preferred. Preference is given to conmercially,
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H CH3 CI_rlmel’mgdipn fef)nig:il)_'gipine, nitrendipine, and verapamil, or, e.g. dependent on the specific CCB,
a pharmaceutically acceptable salt thereof. Especially preferred as DHP is amlodipine or a
pharmaceutically acceptable salt, especially the besylate, thereof. An especially preferred
representative of non-DHPs is verapamil or a pharmaceutically acceptable salt, especially

the hydrochloride, thereof.

Aldosterone synthase inhibitor is an enzyme that converts corticosterone to aldosterone by
hydroxylating cortocosterone to form 18-OH-corticosterone and 18-OH-corticosterone to
aldosterone. The class of aldosterone synthase inhibitors is known to be applied for the
treatment of hypertension and primary aldosteronism comprises both steroidal and non-

steroidal aldosterone synthase inhibitors, the later being most preferred.

Preference is given to commercially available aldosterone synthase inhibitors or those

aldosterone synthase inhibitors that have been approved by the health authorities.

The class of aldosterone synthase inhibitors comprises compounds having differing
structural features. For example, mention may be made of the compounds which are
selected from the group consisting of the non-steroidal aromatase inhibitors anastrozole,
fadrozole (including the (+)-enantiomer thereof), as well as the steroidal aromatase inhibitor

exemestane, or, in each case where applicable, a pharmaceutically acceptable salt thereof.

The most preferred non-steroidal aldosterone synthase inhibitor is the (+)-enantiomer of the
hydrochloride of fadrozole (US patents 4617307 and 4889861) of formula



O or spironol actone. Conmpounds having an inhibitory effects on both

~angi ot ens?5¢ £8M0%#A i ng enzyme and neutral endopetidase, so-called dua

. ACE/ NEP i nhi bitors, can be used for the treatnment of cardi ovascul ar

pat hol ogi es. A preferred dual angi otensin converting enzyne/ neutral

endopeti dase (ACE/ NEP) inhibitor is, for exanple, omapatrilate (cf. EP
629627), fasidotril or fasidotrilate, o6Z 13752A (cf. WO 97/24342) or, if
appropri able, a pharmaceutically acceptable salt thereof. Endothelin (ET) is
a highly potent vasoconstrictor peptided synthesized and rel eased by the
vascul ar endot| eium Endot n exists in three isoforns (ET-1, ET-2 and
ET-3). (ET shall/~meqnd all othe isofornms of ET). EIevated | evel s of
ET have K fomr patients with e.g. essentia

hypert ensi on. linr tor antagoni st can be used to inhibit the
vasoconstrictive e ectan;d ed by ET. A preferred endothelin antagoni st

is, for exanple, bosentani{cf 2 EP 526708 A), enrasentan (cf. WD 94/25013),
atrasentan (cf. WD 96/ 06095),” especially atrasentan hydrochl ori de,
darusentan (cf. EMGB5926 A), BMS 193884 (cf. EP 702012 A), sitaxentan (cf.
US Case 4-31652A _7- 5594021), especially sitaxsentan sodium YM 598 (cf. EP
882719 A), S 0139 (cf. V\D 97/27314) J 104132 (cf. EP 714897 A or WO
97/ 37665 : a
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pharmaceutically accepta ereo ticis or exanpl e

t hi azi de derivative sel ected onrthe group consi sting of chlorothiazi de,
hydr ochl or ot hi azi de, ot hi azi de, and chl orot halidon. The nost
preferred is hydrochl or thl; ide. Preferred are conbinations, such as a
combi ned preparation e

maceutical conpositions, respectively,

conprising the ren 59'52 or of formula (1) or a pharnmaceutically
accepted salt t@er 5| second active agent an active agent selected
fromthe group ' st3ng of valsartan, fluvastatin, atorvastatin,
pitavastati &pllily enalapril, am odipine, especially the besylate
t her eof

13752A, 9t axsent a i 8Hsy sitaxsentan sodi um darusentan and
hydr ochl or ot hi azi de.

pe tr‘?e _ of fadrozol e, eplerenone, omapatrilate, Z

spironolactone.

Compounds having an inhibitory effects on both angiotensin converting enzyme and neutral
endopetidase, so-called dual ACE/NEP inhibitors, can be used for the treatment of

cardiovascular pathologies.

A preferred dual angiotensin converting enzyme/neutral endopetidase (ACE/NEP) inhibitor
is, for example, omapatrilate (cf. EP 629627), fasidotril or fasidotrilate, or Z 13752A (cf. WO
97/24342) or, it appropriable, a pharmaceutically acceptable salt thereof.

Endothelin (ET) is a highly potent vasoconstrictor peptided synthesized and released by the
vascular endotleium. Endothelin exists in three isoforms (ET-1, ET-2 and ET-3). (ET shall
meand any or all othe isoforms of ET). Elevated levels of ET have been reported in plasma
fomr patients with e.g. essential hypertension. Endothelin receptor antagonist can be used

to inhibit the vasoconstrictive effects induced by ET.

A preferred endothelin antagonist is, for example, bosentan (cf. EP 526708 A), enrasentan
(cf. WO 94/25013), atrasentan (cf. WO 96/06095), especially atrasentan hydrochloride,
darusentan (cf. EP 785926 A), BMS 193884 (cf. EP 702012 A ), sitaxentan (cf. US



Furt her ngre gr qf ed are conbinations, such as a conbined preparations or

. phar maceu®$% & 8%osi tions, respectively, conprising the renin inhibitor of
. formula (1) or a pharnaceutically accepted salt thereof and one active
agent selected fromthe group consisting of valsartan, fluvastatin, :
atorvastatin, pitavastatin, benzepril, enalapril, am odipine, especially
the besylate thereof, the (+) enantioner/ of fadrozole, eplerenone,
omapatrilate, Z 13752A, sitaxsentan, especially sitaxsentan sodium and
darusentan, furthernore conprising as third active agent
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pharmaceutical compositions, respectively, comprising the renin inhibitor of formula (I) or a
pharmaceutically accepted salt thereof and one active agent selected from the group
consisting of valsartan, fluvastatin, atorvastatin, pitavastatin, benzepril, enalapril, amlodipine,
especially the besylate thereof, the (+) enantiomer of fadrozole, eplerenone, omapatrilate, Z
13752A, sitaxsentan, especially sitaxsentan sodium, and darusentan, furthermore

comprising as third active agent hydrochlorothiazide.

The structure of the active agents identified by generic or tradenames may be taken from the
actual edition of the standard compendium “The Merck Index” or from databases, e.g.
Patents International (e.g. IMS World Publications). The corresponding content thereof is
hereby incorporated by reference. Any person skilled in the art is fully enabled to identify the
active agents and, based on these references, likewise enabled to manufacture and test the

pharmaceutical indications and properties in standard test models, both in vitro and in vivo.

The corresponding active ingredients or a pharmaceutically acceptable salts thereof may
also be used in form of a solvate, such as a hydrate or including otiver solvents, used for

crystallization.



present invention results not only in a beneficial, especially a
. syner gi s¢ase 4Bh892peutic effect but also in additional benefits resulting

. from conbi ned treatnent such as a surprising prolongation of efficacy, a

broader variety of therapeutic treatnment and surprising beneficial effects
on di seases and conditions as specified hereinafter. It can be shown by
established test nodel s and especi ally-t8htose test nodel s described herein
that the conbination of the renin inhibitor of fornula (1) with with a
therapeutic agent selected fromthe group consisting of (i) to (ix) results

ina mrﬁmeﬁé&rﬁ;ﬁédn}é@ tﬁE’BS‘éSHJbtnI% <3h beFHrg%eqt %Q'p%ﬁa?n‘% @e‘gﬂ?&lh a%fcegt‘a%aéa?é

specifie particu can est abf I shed
t est m)cuabse eordpagpisdiask) f;ar e*tmpjet adeastode bgsidesoter,dbey bem mrm adichaddition

conbi nat ' (a(onleﬁg ri)(f neqi?@ 5 ?dg,ygp gélgncarneasfyé #)3 ‘t:‘ddnh% h'gwn eg?(%c# at?t prevention )

or prefera 1 I Seases speci erei naf aken
simult armmusjnylly presentrbesid demteroTherwoynponnds hanindan acidigroge fobexashplei al |

especi al synergistic e eutic effect, but also in additional
benefitséégalctaﬁﬁgotgf’%s?'ﬁs W]élh hﬁ%tsaneous treatnent such as a surprising
prol ongation of efficacy, a broader variety of therapeutic treat rrent and
surpri si beneficial .effects ..l ess increase of ases and
condi | GILNEaRTe s g ' S sinsratakEnang dE Tro fordbingR BER R SR ik | one
as descriehidnhibsresf formvi @pmed salf Weredf hithathprpeond ages gercild fybnﬁ me @bder Iy
people, it |s rm;@convem and, easi er t renmenper to take two tablets at

the sameCIRENg &' ) 1oy gsy %”%%ﬂ'y Neh ?Peé&? eﬁp%‘?t%' ASYNEIOISHG JRRIPRRIICH ti e,

| . e. accgedt, Mt blRodn BBdiGorH BBhéfRSiRUIhG SRhTBRIcoRNRSHr €atm¥at en@ftﬁthef ably,
bot hactive ingredients are adm nistered % a fixed con‘gll nati on, as a

Si ngl e tPERING pepeficial effedts comraredie g mRANGI2PYTaRRKHEI N ‘?ﬂj'lce“f'%tbl et is even

easi er tghdnmaebichifpactivalcbRpolings L‘i@@'lﬁ"iﬁe cé}hblhélﬂ)n%%ldsieﬂﬂterﬁldrt hernmore, the
packagi ng can be acconplished with |l ess effort. The term "synergistic" as

used herein neans that the effect achieved with the nmethods and

CoNnposi tlh%&x&farté]ﬂhernﬁﬁé @hrﬁri@#@ﬁé tHerbXpénﬂt'eﬁﬁi ﬁﬁdlﬁ@%t it’ﬂﬁc&H&‘hQﬁont fenef fect s
that result from methods and conpositions conprising the active ingredients

of this RIRSRMITGAteR Retls eptyon'y inifebenefisish esReqallR synergisticydharapritic elfest i s

fully enahlagd ih ad8iBbeA beAefits k& RINg AN cohBMEa tleatrRditaLth be St suiBiifilg t O prove
t he herelnbefore and hereinafter indicated therapeutic indications and
benefi ciRplopgation of efficacy, a broader variety of therapeutic treatment and surprising beneficial

effects on diseases and conditions as specified hereinafter.

It can be shown by established test models and especially those test models described
herein that the combination of the renin inhibitor of formula (I} with with a therapeutic agent
selected from the group consisting of (i} to (ix) results in a more effective prevention or
preferably treatment of diseases specified in the following. In particular, it can be shown by
established test models and especially those test models described herein that the
combination of the present invention results in a more effective prevention or preferably

treatment of diseases specified hereinafter.

If taken simultaneously, this results not only in a further enhanced beneficial, especially a
synergistic, therapeutic effect, but also in additional benefits resulting from the simultaneous
treatment such as a surprising prolongation of efficacy, a broader variety of therapeutic
treatment and surprising beneficial effects, e.g. less increase of weight, on diseases and
conditions associated with diabetes mellitus, for a number of combinations as described
herein. Moreover, for a human patient, especiaily for elderly people, it is more convenient
and easier to remember to take two tablets at the same time, e.g. before a meal, than



The pharnmaceutical activities as effected by adm nistration of

. representasd 4836%3A t he cl ass of AT, -receptor antagonists or ACE inhibitors,
respectively, or of the conbination of active agents used according to the
present invention can be denonstrated e.g. by using corresponding

phar macol ogi cal nodels known in the pertinent art. The person skilled in the
pertinent art is fully enabled to select9-a rel evant aninmal test nodel to
prove the hereinbefore and hereinafter indicated therapeutic indications
and beneficial effects. The beneficial effects on blood pressure can, for
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accor dihnlgpth @cﬁ\tegngm?mm arbratdegr:)iistered:wp ;f]iked cr]gnlbiheﬁmbm irpoamal _sirntblefteblml; liral( 1)

or a pharnmaceuti.ca ac abl e sa ereof can, be adnjnistere various
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i nf usi onatthe sambiticaFaabeore, thiplpaokaaghgeabe scaunpliphepwith lEasleffagent can be
tested over a wi de-range of dosages to determne the optimal drug |evel for
each agent in conbination to elicit the maxi mal response. For these .

st udi es, Thd ten® "eyr@‘r%ém&@smeuﬁerém AaR® fHat tHeOefRsct aomisved Witgthefméthodeasd 6
ani mal s per group. Each study is best ﬁgrformed in which the effects of the
conbi nat cQIPPOSitions Ohiet PrEFL VPO st s e P ban dhe SR of Hieeetischthgtresyibrom

i ndi vi dudbtHea8BAGBInpodilichs @hidristifie ablivding@ichidier BisliBddntionBypdiatepser ved

with acute adm nistration (such as 1 day), it is preferable to observe
responses in a chronic setting as shown bel ow in which experinents were

done ov efhé‘géﬁé@n SrRiddingRe p@ﬁheﬂbﬁrsww EHAbRA'tb Qlect & Pelb R ah @ sfENRANTY 1S
Case 4-31652A -10- of sufticient duration to allow for the full devel opnment

of conperrimabiest medeldaprayetthe Bereinbefarpand herainasies indigatehiheeapettic idicationsy | |
nmost | i kel ¥V dehkist effdifs. act ual responses of the test systemrepresenting
sust ai ned or persistent effects. The effects on bl ood pressure depicted
bel ow represent a synergistic anti hypertensive effect when the two agents

are ”SEdTHé‘ph&%EEﬁWJa} Qé‘iiﬁitiék%Eie%i:t‘é@'by%’&iﬂhéﬁ%ét@nﬂ??eﬁr@&@it%k%@tﬁehéfééb_oé‘f can
be conpared to that of the nonotherapy groups by determ ning the maxi num
change i ATblegeptopariagonisis e AQRinhibiersurespectively, euehtbe cpbination of active

agents used according to the present invention can be demonstrated e.g. by using

corresponding pharmacological models known in the pertinent art. The person skilled in the

pertinent art is fully enabled to select a relevant animal test model to prove the hereinbefore

and hereinafter indicated therapeutic indications and beneficial effects.

The beneficial effects on blood pressure can, for example, be demonstrated in the test
model as disclosed in R.L. Webb et al., in J. Hypertension, 16:843-852, 1998.

Methods:

The combination according to the present invention comprising the compound of formula (})
or a pharmaceutically acceptable salt thereof can be administered by various routes of
administration but are tested in this example using a continuous infusion via subcutaneously-
implanted osmotic minipumps. Each agent can be tested over a wide-range of dosages to
determine the optimal drug level for each agent in combination to elicit the maximal
response. For these studies, it is preferred to use treatment groups consisting of at least 6
animals per group. Each study is best performed in which the effects of the combination
treatment group are determined at the same time as the individual components are
evaluated. Although drug effects may be observed with acute administration (such as 1
day), it is preferable to observe responses in a chronic setting as shown below in which
experiments were done over a two to three week observation period. The long-term study is



change in blood pressure over tine in each of the treatnent groups. Al

. val ues a‘FQ}se‘]’ab@%s%nt ed as the group nean SEM Statistical significance is
obtai ned when p < 0.05. The AUC val ues for each of the treatnment groups can
be conpared statistically using a one- way ANOVA foll owed by the appropriate-
post-hoc analysis, for exanple by performng a Tukey's test. Results:

Bl ood pressure can be reduced to a simi@r degree using | ower dosages of

each of the conponents when given in conbination than when the individual
nonot herapi es are adm nistered. An additional unexpected finding is that

the bl oog stﬂﬁl‘ééﬁi‘ &aﬁ%}i QIWflﬁr:]eglug?e}r%?;ﬂﬂu?rg%o‘?%ﬁ)@ﬁ%@&owgﬁ%&g& fPgERpat i on
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post-rryoccf’g?'bd'i1 P nfarction indication to del ay the progression to
congest i tatidtiear Andlydid:ur e) can be found using the follow ng test nodel.

Study design I.n the study to, be perfo r mane coronary ,arter
Seel st et gt b GpERY ghl b8 GoRBate (it o i RRGRbe APY ARASAY | ot ar cti on.
The expeddtermikting SHeemagifunechandfe imbldodprésstind oftht argd onges tisheurae {BRUCY fd by
following feat L%ES' sham cuoer.at ed aﬂjhnﬁhs Case 4-316522t - 1iL- CAO + vehicle
CAO + cd‘%‘ﬁaﬁ‘ﬁa‘ poq Bressitrg QUey time i eppL e he tgaiment oPuRs: dlMsfuesare + |
especi alreresbitefeRithe GrotRIMAESN + SEM.C8fatistidalélgriifiedritess 6bRIRISIMENRS ©.05.
i nhibitaor CAO + congoung ?f formula (1) or a pharnmaceutically accetable
salt, eshichdb vgluesdon of threaiment gigupg 63n b C‘é’l“ﬂ%’?ﬁ’éﬁﬁﬁ@"%‘i}'ﬁﬁ@s%one'
i nhi bi t Ggay ANOVA followed by the appropriate post-hoc analysis, for example by performing a

Tukey's test.

Results:

Blood pressure can be reduced to a similar degree using lower dosages of each of the
components when given in combination than when the individual monotherapies are
administered. An additional unexpected finding is that the blood pressure can be lowered to
a greater extent with the combination than when the individual compound of formulat (}) or a

pharmaceutically acceptable salt thereof is given alone at a higher dosage.

These beneficial effects can, for example, be demonstrated in the test model as disclosed by
G. Jeremic et al. in J. Cardovasc. Pharmacol. 27:347-354, 1996.

For example, the valuable potential of the combination of the present invention for the
prevention and treatment of myocardial infarction (including the post-myocardial infarction
indication to delay the progression to congestive heart failure) can be found using the

following test model.

Study design

In the study to be performed, permanent coronary artery occlusion (CAO) in rats is used as a
model of acute myocardial infarction. The experiments are carried out with 5 treatment
groups characterized by following features:

* sham-operated animals



Fol | owi ng doses and routes of adm nistration can be applied: For the _
. (+) - enarftaseeB1@&#2A he hydrochl ori de of fadrozole Al za osnotic mini punps 0.4

- mg/ kg/d. During the study follow ng vari abl es are neasured: i nfarct size
LV chanber volunme interstitial and perivascul ar collagen density in spared
LV nyocardium COL-1 and COL-I1I protein content in spared LV nyocardi um by

West ern bl ot cardi onyocytes cross-sectional area and length in sections of
LV nyocardium plasnma concentrations of renin and al dosterone urine
concentration of sodium potassium and al dosterone bl ood pressure in
conscious aninmals LV and carotid blood pressure in anesthetized ani mal s.
Met hodoldefyO ifedniale si ze: Si x pmthick transverse histological sections of

the Ieft, #éﬂ%gg?&\}?oéﬂﬁ%f%rﬁld‘ae L or'd %ﬁbrﬂﬁ%&&%ﬁ\? dctdi S, %@E: Iy(‘;\ﬁQHbFru?d by a |

B/ W XC-7 eo canera (Sony resu ting i mage cessed on a
KS 300 ifumgeatetheresf.s system (Carl Zeiss Vision) using a software

speci fi cat Ay 19a94&d1RRE sg,ﬁ{ﬂggé p,hfgqm,at 1995). A single operator blinded to
treatnment interactivel i‘%{ efines the boundarjies of the interventricul ar

sept um *AMOrHROMRAUAAS, Srmiad) @rp Phasercedicallbpcqetaiesdlh geReRR!IYdAS hgmi-

i dent i f ifgfarfie th6redf, 82al@bstoidsk aymbbse/@Abitbcul ar tissue. The software
automatically cal cul ates for each conponent of the ventricular section

defined as the chanber, septum infarcted area, infarcted LV wall and
vi abl e LPéleming,doges ahd ocﬁutgeohmimihistranim'rcaamﬂmamlie@or zio et at, 1995).

Hi st ol ﬁ?oééﬁﬁéte%asﬁ ﬂ?% J&r@éh&%dew rd«?é)zropegr alee perfusion with buffered '

4% f or St i'es injection of 0.5 MKCl.
After fiAza Dsttlctl’rnmlpLafm;st @dmg/kgde (LV) and Case 4-31652A -12- the free wall
of the right ventricle are separately weighed; LV |onger diameter is
measured wth a caliper. LV histological sections are stained with

henat oxyRuringdhe stidy fellgwing yariablesiaye meaguePnat i on and to quantify

car di oMkGEME@Sizer 0SS-sectional area with a sem -aut onat ed

* LV chamber volume

« interstitial and perivascular collagen density in spared LV myocardium

e COL-1 and COL-))l protein content in spared LV myocardium by Western blot
« cardiomyocytes cross-sectional area and length in sections of LV myocardium
 plasma concentrations of renin and aldosterone

« urine concentration of sodium, potassium and aldosterone

* blood pressure in conscious animals

* LV and carotid blood pressure in anesthetized animals.

Methodology

Infarct size: Six pm-thick transverse histological sections of the left ventricle are stained
with nitroblue tetrazolium and acquired by a B/W XC-77CE CCD video camera (Sony). The
resulting image is processed on a KS 300 image analysis system (Carl Zeiss Vision) using a
software specifically developed (Porzio et al., 1995). A single operator blinded to treatment
interactively defines the boundaries of the interventricular septum, and the infarcted area on
each section is semiautomatically identified as the area of unstained ventricular tissue. The
software automatically calculates for each component of the ventricular section defined as
the chamber, septum, infarcted area, infarcted LV wall and viable LV wall, a set of geometric

parameters (Porzio et al., 1995).

Histology: Hearts are fixed in situ, by retrograde perfusion with buffered 4% formaldehyde
after arrest in diastole by i.v. injection of 0.5 M KCI. After fixation, the left ventricle (LV) and



I mage analy5|s routine. Interstitial collagen deposition in LV is evaluated
- on Siriusas%ett318%2 ned sections with a seni-aut onat ed | mge anal ysis routine
(Masson et al., 1998). Collagen content in LV spared nyocardium LV tissue
in the spared nyocardiumis honpgeni zed, subjected to PAGE- SDS

el ectrophoresis and el ectroblotted onto nitrocellul ose nenbrane. The blots
are exposed to primary antibodies, i.e:-12abbit anti-rat collagen type | or
type Il antiserum (Chem con). The primary antibodi es are recogni zed by
secondary antibodies conjugated to al kaline phosphatase (for col agen type
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equation’in a I'Ng transverse dianmet&fFs and | nner m c and
Left ventrlcular hetnDdynan1cs. A mcrotip pressure transducer (Mllar
I S.inserted

SPC-320) nnect recorder (Wndograf,. Goul ectronics
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of LV pr Plgere expgsed)io RAWaR 'QF’e'e Kehbit anlirat ollagpp bipe Tor

pressur a?:p&MBémlslemrbl(@mnﬁbms SKHeSprithdhy faaﬁtsddlésaér@ raé riRABY fReol¥ary he
tail-cuff nethod (Letica LE 5002) in conscious rats. Urine electrolytes,
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col lecteagponnl m HC 6N. Water intake is neasured. Urine catecholam nes are
extract ed on Bondel ut C18 col urms (Varian), separated by HPLC (Apex-11 C18,
3 pm 50x4.5 nm anal ytical colum, Jones Chromat ography) and quantified

W th an el ebiricdofif damBie verime: i%ﬁ'aﬁfblé?%lhr'ne IS8 krrhiReb S heArs Stestdd in

1981). Plasma and urine aldosterone, and plasma angiotensin 11 are
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pot assi um
The transverse diameters of the LV chamber are measured in two 1-mm thick transverse

sections near to the base and the apex of the ventricle (Jeremic et al., 1996). The chamber

volume is computed from an equation integrating transverse diameters and inner length.

Systemic and Left ventricular hamodynamics: A microtip pressure transducer (Millar
SPC-320) connected to a recorder (Windograf, Gould Electronics) is inserted into the right
carotid artery to record systolic and diastolic blood pressures. The pressure transducer is
advanced into the LV to measure LV systolic (LVSP) and end-diastolic (LVEDP) pressures,
the first derivative of LV pressure over time (+dP/dt) and heart rate.

Non-invasive blood pressure: Systolic blood pressure and heart rate are measured by the
tail-cuff method (Letica LE 5002) in conscious rats.

Urine electrolytes, hormones: Rats are individually housed in metabolic cages and 24-h
urine collected on 1 ml HCI 6N. Water intake is measured. Urine catecholamines are
extracted on Bondelut C1g columns (Varian), separated by HPLC (Apex-ll C18, 3 ym,
50x4.5 mm analytical column, Jones Chromatography) and quantified with an
electrochemical detector (Coulochem I, ESA) (Goldstein et al., 1981). Plasma and urine
aldosterone, and plasma angiotensin 1} are determined with specific radioimmunoassays



are neasured by flane photonetry. Sanple size 10 animals anal yzable in each
t r eat mentasg 49p652h e sufficient to detect biologically significant
differences. Only rats with an infarct size of at |east 10% of the LV
section area are included in the final analysis. Endothelial dysfunction is
bei ng acknow edged as a critical factor in vascul ar di seases. The

endot hel i um pl ays a bi nodal role as the18eurce of various hornones or
by-products with opposing effects: vasodilation and vasoconstriction,

i nhibition or pronotion of growth, fibrinolysis or thronmbogenesis,
production of anti-oxidants or oxidising agents. Cenetically predisposed
hyper t en@ldestiaf DaBsrimvant Angidterisi lil,dVickiyls Diagnosting).cYrise soditm andyadtassivmdel

for assgsshdgk,t bﬁlér’nggﬁéﬁ Q_Lt,@ cardi ovascul ar therapy. Endotheli al
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causing decreased nitric OX|de i ncreased factors involved in coagulatlon

or fibrigghyid sizéuch as plasm nogen activating inhibitor-1 (PAI-1), tissue
factor (TTF),. tTssue plasm no% n activator ‘é}? |ngeeased adhesi on
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week-ol d SHR, purchased from RCC Ldt (Fullingsdorf, Switzerland), are
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assessing the efflcacy of a cardiovascular therapy

Endothelial disfunction is characterized by, for example, increased oxidative stress, causing
decreased nitric oxide, increased factors involved in coagulation or fibrinolysis such as
plasminogen activating inhibitor-1 (PAI-1), tissue factor (TF), tissue plasminogen activator
(tPA), increased adhesion molecules such as ICAM and VCAM, increased growth factors
such as bFGF, TGFb, PDGF, VEGF, all factors causing cell growth inflammation and

fibrosis.

The treatment e.g. of endothelial dysfunction can be demonstrated in the following

pharmacological test:

Material and methods ,

Male 20-24 week-old SHR, purchased from RCC Ldt (Fullingsdort, Switzerland), arel
maintained in a temperature- and light-controlled room with free access to rat chow (Nafag
9331, Gossau, Switzerland) and tap water. The experiment is performed in accordance with
the NIH guidelines and approved by the Canton Veterinary office (Bew 161, Kantonales
Veterindramt, Liestal, Switzerland). Al rats are treated with the NO synthesis inhibitor L-
NAME (Sigma Chemicais) administered in drinking water (50 mg/l) for 12 weeks. The -
average daily dose of L-NAME calculated from the water consumed was 2.5 mg/kg/d (range
2.1-2.7).



The rats can be divided into 5 groups: group 1, control (n = 40); Goup 2,

. the conpeasedt-8165Z ornula (1) in formof the heni - f umar at e (rent; n = 40);
Goup 3, enalapril (enal; n = 30); Goup 4, a conbination (enal rent) of
enal april and the corrpound of formula (1) in formof the hem -fumarate;(n =
30) and G oup 5, the conpound of fornula (1) in formof the hem- fumarate
(rent - higher dose; n = 30). The drugsi@are adm nistered in drinking fluid.

The dose of enalapril is selected fromthe work of Sweet et al. (1987)
indicating significantly increased survival in rats with heal ed nyocardi al
infarction. The pressor effect of Ang Il at 1 ng/kg obtained in controls

nor not ensi ve rats can be reducted after treatnent wwth the conpound of
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weeks for al dosterone, determ nation by radiol munoassay using a DPC
coat<a-count aldosterone-RIA kit (B(err)hlnmann, Switzerland). Statistical
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laboratory methods. At the same time points, blood samples are withdrawn from the retro-

orbital plexus (maximum 1 ml) for creatinine, Na* and K* assays.

Ten rats from each group are sacrificed at 4 weeks for collection of kidney and heart for
morphological analysis. The remaining rats are sacrificed at 12 weeks. Cardiac and kidney
weight is recorded. Terminal blood sampling is performed in 5 % EDTA at 4 (morphometry
study) and 12 (end of the study) weeks for aldosterone, determination by radioimmunoassay

using a DPC coat-a-count aldosterone-RIA kit (Bihlmann, Switzerland).

Statistical analysis:

All data are expressed as mean + SEM. Statistical analysis is performed using a one-way
ANOVA, followed by a Duncan’s multiple range test and a Newman-Keuls test, 7for
comparison between the different groups. - Results with a probability value of less than 0.05

are deemed statistically significant.

Results:
Even at non-blood pressure reducing doses, both the compound of formula (J) in form of the
hemi-fumarate and enalapril treatment lead to significant improvements in survival rates.



-15- The surprising observation is that, in this nodel, blockade of the RAS
- wWth | owCakes#e31682K he renin inhibitor of formula (1) and, for exanple, and
enal april inproved survival despite persistent kidney dysfunction and high
bl ood pressure. There is no decrease in proteinuria and no reduction of

ki dney | esions. Kidney and heart sections show gl omerul oslerosis, fibrinoid
necrosis and fibrosis. These results clegrly denonstrate that survival of
SHR with endothelial dysfunction is independent of the bl ood-pressure

| owering effect of the treatnent and may be related to a direct effect on

t he endothelium An inprovenent of regression of artherosclerosis wthout
effecting the serumlipid |levels can, for exnple, be denonstrated by using
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That the compounds or combinations according to the present invention can be used for the
treatment of renal failure, especially chronic renal failure, can be demonstrated using the test
model described, e.g., by D. Cohen et al. in Journal of Cardiovascular Pharmacology, 32:
87-95 (1998). -

Further benefits when applying the composition of the present invention are that lower doses
of the individual drugs to be combined according to the present invention can be used to
reduce the dosage, for example, that the dosages need not only often be smaller but are
also applied less frequently, or can be used in order to diminish the incidence of side effects.

This is in accordance with the desires and requirements of the patients to be treated.

Preferably, the jointly therapeutically effective amounts of the active agents according to the
combination of the present invention can be administered simultaneously or sequentially in

any order, separately or in a fixed combination.



order, for separate use or as a fixed conbination. Accordingly, the

I nvent i dbadet-81e52f0ore rel ates to a nethod for the prevention of, delay of
progression of, treatnment of a disease or condition selected fromthe group
consisting of (a) hypertension, congestive heart failure, renal failure,
especially chronic renal failure, restenosis after percutaneous
transl um nal angi opl asty, and restenosifgafter coronary artery bypass
surgery; (b) atherosclerosis, insulin resistance and syndronme X, diabetes
mel litus type 2, obesity, nephropathy, renal failure, e.g. chronic renal
failure, ot hyroidism surviva ost cardi al nfarc coronary
hoar t | o MEERArgEr Emiasion e adle reseatnyiPn d deeg
hypertewr&ﬁbefbf&émemﬂémaﬁbe@@e@for%ﬁhmmeus ﬁ$é36p§écﬁlenﬁéldjsé¢rﬂ§ ling
foll ow ng ﬁgerten3|on antlprollferatlve effect of the conbination), al

these di¥delsty SEPa@mese Plotsa MREeRMYPAP™W t h or wit hout hypertension; (c)
endot hel i al dysfunction with or w thout hypertension, (d) hyperl | p| dem a,
hyper|i poprotei nem a, atherosclerosis and hyperchol esterol em
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adm ni st'er to a warm bl ooded ani mal, 1 ncl ng I'n need thereof a
jointly (agf fm@eﬂe@slmgngeaiwe@eéﬁﬁmlur@treraﬂifajlwq Wép?@ﬁ'lmchpr penabfaitgre, f or nul a
(1) or

{her apederneae A Eitplep BERRIERNS SflchidsR R ectbAdtifngr BRnfl ey
ant agoniisfpaes sargphyar maceuti cal |y acceptabl e salt thereof, (| i) a HMG Co-

reduct ase. i nhj bi t or a pharnmaceuti cal I accept sal er eqf Lii) an
g ot enB) n dbsossrRt. BabyHEoBRREs i ege Didabeies Sauiste | goesiy, )
accept aby hr&fbltﬁ rerea Bbre, 619/ bhrmicGahsl fHi0re NRpByrdibismk 8tirvial Bost myocardial

phar maceut ical |y acceptabl e salt thereof, (v) an al dost erone synt hase

i nhi bi t dpfagttion (Miacerabarythegs dls;ﬁaéeé,érypaﬁeres@amtth@ glsedpf familiay, gdysligigemic

al dost er 0 =y reof, (vii)
an dual O R R e 8 S e BB ol )

i nhi bi t onypertemsion (antiproliferative effect of the combination), all these diseases or conditions

pt or
A

associated with or without hypertension;

(c) endothelial dysfunction with or without hypertension,

(d) hyperlipidemia, hyperlipoproteinemia, atherosclerosis and hypercholesterolemia, (e)
glaucoma; furthermore

(f)  isolated systolic hypertension (ISH),

(g) diabetic retinopathy, and

(h) peripheral vascular disease;

comprising administering to a warm-blooded animal, including man, in need thereof a jointly

effective amount of a combination of the renin inhibitor of formula (1) or a pharmaceutically

acceptable salt thereof with at least one therapeutic agent selected from the group

consisting of

(i) an AT,-receptor antagonist or a pharmaceutically acceptable salt thereof,

(i) a HMG-Co-A reductase inhibitor or a pharmaceutically acceptable salt thereof,

(i) an angiotensin converting enzyme (ACE) inhibitor or a pharmaceutically acceptable

salt thereof,

(iv) an Calcium channel blocker or a pharmaceutically acceptable salt thereof,

(v) an aldosterone synthase inhibitor or a pharmaceutically acceptable salt thereof,

(vi) an aldosterone antagonist or a pharmaceutically acceptable salt thereof,

(vii) an dual angiotensin converting enzyme/neutral endopetidase (ACE/NEP) inhibitor or a

pharmaceutically acceptable salt thereof,



phar maceut i cal | acceptabl e salt thereof, Case 4-31652A 17 (viii) an

- endot helG3peahd st or a pharmaceutically acceptable salt thereof, and
(ix) a diuretic or a pharmaceutically acceptable salt thereof. Furthernore,
the present inveniton relates to the use of a conbination of the renin
inhibitor of formula (1) or a pharmaceutically acceptable salt thereof with
at | east one therapeutic agent selectet¥fromthe group consisting of (i) an
AT, -receptor antagoni st or a pharmaceutically acceptable salt thereof, (ii)
a HMG Co- A reductase inhibitor or a pharmaceutically acceptabl e sal t

t her eof i | I Dit or
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or a phdidraceditietialor ¢ phaoeptalitalysacepteblersabtheréofy an al dost er one synt hase
i nhi bitor or a pharnaceutically acceptable salt thereof, (vi) an

al dost erone antagoni st or a pharmaceutically acceptable salt thereof, (vii)
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(ix) a digeneselected framhalghdgetdnsiBtihd wf accept able salt thereof; for t he
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or tredlmedn A gCERIORAUBINISIY ARNETAC %Qfe\o p consisting
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at heroscgaﬂrtm}bgf, insulin resistance and syndrone X, diabetes nmellitus type
2, obeS| t nephropat hy, renal failure, .. chronic renal failure,

hypot hyr{B d|%h@a@'umr\?&ﬂelﬁ?i%‘fkeﬁ?béBha’"ﬁceui'?ﬁ‘"&@&?‘?%ﬁb'ﬁI@Pb‘ thesefonary heart

di seasegy) hypeilisieons syrﬁlhéﬁemﬁibﬂ@( b¥a pﬁa’%ﬁ‘iahé@icaﬂy abdopraltaT th@VeRﬁr tension,
i ncrease of formation o | agen, fibrosis nd renopdel i ng fol | ow ng
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pharmaceutically acceptable salt thereof, and

(viii) an endothelin antagonist or a pharmaceutically acceptable salt thereof, and

(ix) adiuretic or a pharmaceutically acceptable salt thereof;

for the manufacture of a medicament for the prevention of, delay of progression of, or
treatment of a disease or condition selected from the group consisting of

(a) hypertension, congestive heart failure, renal failure, especially chronic renal failure,
restenosis after percutaneous transluminal angioplasty, and restenosis after coronary a:itery
bypass surgery; ‘

(b) atherosclerosis, insulin resistance and syndrome X, diabetes mellitus type 2, obesity,
nephropathy, renal failure, e.g. chronic renal failure, hypothyroidism, survival post myocardial
infarction (M), coronary heart diseases, hypertension in the elderly, familial dyslipidemic
hypertension, increase of formation of collagen, fibrosis, and remodeling following
hypertension (antiproliferative effect of the combination), all these diseases or conditions
assoéiated with or without hypertension;

(c) endothelial dysfunction with or without hypertension, comprising administering the
pharmaceutical composition of the present invention;

(d) hyperlipidemia, hyperlipoproteinemia, atherosclerosis and hypercholesterolemia;

(e) glaucoma; furthermore

(f) isolated systolic hypertension (ISH),

(g) diabetic retinopathy, and



(c) endothelial dysfunction with or w thout hypertension, conprising
adninisQ§;%q93¥é§?A phar maceuti cal conposition of the present invention; (d)
hyperlipléen1a, yperl i poprotei nem a, atherosclerosis and

hyper chol esterolem a; (e) glaucoma; furthernore (f) isolated systolic
hypertension (I1SH), (g) diabetic retinopathy, and Case 4-31652A -18- (h)
peri pheral vascul ar di sease. The inventjon furthernore relates to a
pharmaceutical conposition for the préVB%Tion of, delay of progression of,
treatnment of a disease or condition selected fromthe group consisting of
(a) hypertension, congestive heart failure, renal failure, especially

chroni ¢ (Rengleriphéralivasculaf @kasmsi s af t er percut aneous transl um nal
angi opl asty, and restenosis after coronary artery bypass surgery; (b)
at herosclerosis, insulin resistance and syndronme X, diabetes nellitus type

2, obesifhg inveitiBh fgiErbre feiied td Aphathfaceticl cahpsstion okl prévdrtivh ef,
hypot hyroi di sm survival] post nyocardial infarction (M), coronary heart

p ( I
di seasedelang&reHRsioM ol Yeaimrentoha dispase ghegnddionfplactssl ighite 9¥WBer t ensi on,
I ncr easgoRéistirmy smti on of collagen, fibrosis, and renodeling follow ng
hypertension (antiproliferative effect of the conbination), all these
di seasedabr hypadensighsongestive haad fpikire. Kensl fajlutes sepediniychitic remal fajlure,

endot he'r&&len&)(% %fet'&&%«%;&;’}aﬁ\ééﬁ t@nsw@mghgﬁapggﬂt g:?@ h%'fbno%%@?{eir %n‘%ﬂam artery

adm ni stering arnmaceut1 cal conpo e present I nvention; (d)
hyper | i bydassa syrgeryper | i popr ot ei nem a, at heroscl erosi s and

h h t lem a;. . gl - furt . (.f) isolated | j
ryper - odbr o s e, h SRR anb SAISHT. Sl PRAR SRR o o
di sease;nephropattsi Pehahiaiore)erpth@Ricabnallisiure Hypoihproidisrh Osuroilall posimlyacdrtial or a

phar maceuti cal | acceptable salt thereof wth at teat one therapeutic agent
sel ect edfgrctipn t(%@r aqrgngryé@ﬁgicgqqaﬁas, hypertension in the elderly, familial dyslipidemic

hypertension, increase of formation of collagen, fibrosis, and remodeling following
hypertension (antiproliferative effect of the combination), all these diseases or conditions
associated with or without hypertension; |

(¢) endothelial dysfunction with or without hypertension, comprising administering the
pharmaceutical composition of the present invention;

(d) hyperlipidemia, hyperlipoproteinemia, atherosclerosis and hypercholesterolemia;
(e) glaucoma; furthermore

(f) isolated systolic hypertension (ISH),

(g) diabetic retinopathy, and

(h) peripheral vascular disease;

comprising a combination of the renin inhibitor of formula (l) or a pharmaceutically
acceptable salt thereof with at leat one therapeutic agent selected from the group consisting
of

(i) an AT,-receptor antagonist or a pharmaceutically acceptable salt thereof,

(i) aHMG-Co-A reductase inhibitor or a pharmaceutically acceptable salt thereof,

(i) an angiotensin converting enzyme (ACE) inhibitor or a pharmaceutically acceptable
salt thereof,

(iv) an Calcium channel blocker or a pharmaceutically acceptable salt thereof,

(v) an aldosterone synthase inhibitor or a pharmaceutically acceptable salt thereof,

(vi) an aldosterone antagonist or a pharmaceutically acceptable salt thereof,

(vii) an dual angiotensin converting enzyme/neutral endopetidase (ACE/NEP) inhibitor or a
pharmaceutically acceptable salt thereof,

(viiiy an endothelin antagonist or a pharmaceutically acceptable salt thereof, and



of (1) an AT,-receptor antagoni st or a pharnmaceutically acceptable salt

t her eof ,C356 4-346 Co- A reductase inhibitor or a pharmaceutically
acceptable salt thereof, (iii) an angiotensin converting enzynme (ACE)

i nhibitor or a pharmaceutically acceptable salt thereof, (iv) an Cal cium
channel bl ocker or a pharmaceutically acceptable salt thereof, (v) an

al dosterone synthase inhibitor or a phat®aceutically acceptable salt
thereof, (vi) an al dosterone antagoni st or a pharnmaceutically acceptable
salt thereof, (vii) an dual angi otensin converting enzyne/ neutr al

endopet i dase, %C'\A'?@OPO’H@Fpéth@g'")PéCC@P‘andmﬁ%’hCa' |y acceptable salt

thereof, (vill) an en I n ant’agonl st or a pharmaceutically acceptable
salt t hearslod pharmiaiceaticaiiy agaegtdtde caier.(i x) a diuretic or a pharnaceutically
acceptabl e salt thereof; and a pharnaceutically acceptable carrier. Further
benefits when applying the conposition of the present invention are that

| ower ddaather bénefiie wherdiapplyinglthel compositiorbef the ptasestineertiondire ghat dowandopeesent

i nventio an u , t t osages
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accordance wth the desires and requirenents, of th atients to be treated.
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adm ni stered sinultaneously or sequentially in any order, separately or in
a fixed conbination. The pharnmaceutical conposition according to the present

i nvent i oPyefstalbigSIBE ijdI6W) theripelidaay effectvethniRingd dfahé attiviebagdits scRidih@to the

si mul taneous use or sequential use in any. .order, for separate use or as a
fixed cd??Hi't_H'é%‘lOGrP? the P%ﬁ?'i‘l‘é?"%%%&?“ _BP aPﬁ'@"ﬁP@e?ﬂ’f‘”'i‘?ﬂ%’H by ok SF%U%[‘"RN Nt or
the prevgitdragr, ebpardfiydr iffa ixe@@bMbRaGEn. Of , treatment of a disease or
condition according to the present invention conprising (a) an anmount of the

renin inhibitor of formula (1) or a pharnaceutically accetable salt thereof
in a firse phrinadesr@ecdipdBition according to the present invention as described

hereinbefore and hereinafter may be used for simultaneous use or sequential use in any

order, for separate use or as a fixed combination.

A further aspect of the present invention is a kit for the prevention of, delay of progression
of, treatment of a disease or condition according to the present invention comprising

(a) an amount of the renin inhibitor of formula (1) or a pharmaceutically accetable salt
thereof in a first unit dosage form;

(b) an amount of at least one therapeutic agent selected from the group consisting of
components (i) to (ix), or, in each case, where approriate, a pharmaceutically acceptable salt
thereof in a second etc. unit dosage form; and

(c) a container for containing said first, second etc. unit forms.

In a variation thereof, the present invention likewise relates to a “kit-of-parts”, for example, in
the sense that the components to be combined according to the present invention can be
dosed independently or by use of different fixed combinations with distinguished amounts of
the components, i.e. simultaneously or at ditferent time points. The parts of the kit of parts
can then e.g. be administered simultaneously or chronologically staggered, that is at
different time points and with equal or different time intervals for any part of the kit of parts.

Preferably, the time intervals are chosen such that the effect on the treated disease or



(b) an anmount of at |east one therapeutic agent selected fromthe group
consi st i Gaseot-31652ponents (1) to (ix), or, in each case, where approriate, a
pharmaceutically acceptable salt thereof in a second etc. unit dosage form
and (c) a container for containing said first, second etc. unit forns. In a
variation thereof, the present invention |ikewi se relates to a
"kit-of-parts", for exanple, in the semge that the conponents to be

conbi ned according to the present invention can be dosed independently or
by use of different fixed conbinations wth distinguished anounts of the

conponent s si rul.t an o S .different, t oi,nts.  The parts of
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or different tinme intervals for any part of the kit of parts. Preferably,
the tine intervals are chosen such that the effect on the treated di sease or
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the effect that woul d be obtajned éer use %/ any one of the conponents.
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conbi natden®fiegedi ng to the present invention together with instructions
for sinmultaneous, separate or sequential use. These pharmaceuti cal
preparatlons are for enteral, such as oral, and also rectal or parenteral,
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or coate et cores
pharmaceutical preparations for oral use can be obtained by combining the active compound

with solid excipients, if desired granulating a mixture which has been obtained, and, if
required or necessary, processing the mixture or granulate into tablets or coated tablet cores

after having added suitable auxiliary substances.

The dosage of the active compound can depénd on a variety of factors, such as mode of

administration, homeothermic species, age and/or individual condition.

Preferred dosages for the active ingredients of the pharmaceutical combination according to
the present invention are therapeutically effective dosages, especially those which are

commerically available.

Normally, in the case of oral administration, an approximate daily dose of from about 1 mg to

about 360 mg is to be estimated e.g. for a patient of approximately 75 kg in weight.

The dosage of the active compound can depend on a variety of factors, such as mode of

administration, homeothermic species, age and/or individual condition.



after haying g gﬂ%suitable auxiliary substances. The dosage of the active
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- adm ni stration, honeotherm c species, age and/or individual condition.
Preferred dosages for the active ingredients of the pharnmaceutical

conmbi nation according to the present invention are therapeutically
effective dosages, especially those whiréh-are commerically avail abl e.
Normal Iy, in the case of oral administration, an approxi mate daily dose of
fromabout 1 ng to about 360 ng is to be estimated e.g. for a patient of
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al sartan, epresent at.l ve ass, 0 rec or onl sts,
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capsul e empridel fr examgles 90P40 61 TAD g dehad@ppatidncal |y ef fective amount, e.g.

fromabout 20 to about 320 ngy, of valsartan which nay be applied to

patients. The application of the active ingredient nmay occur up to three
times a Véi@é’rtarﬁfa@ratrieﬁg;sénﬁtlvé’\/bf ihe%laialdfmd@@@pc&r anthgthis®, wilDbéTBugshlied in

val sart atrrlle fc|>rrr]r(1:g> gusltlaB% agsgge (L)ml orm for example, a capsule or tablet, and comprising a
therapeutically effective amount, e.g. from about 20 to about 320 mg, of valsartan which may
be applied to patients. The application of the active ingredient may occur up to three times a
day, starting e.g. with a daily dose of 20 mg or 40 mg of valsartan, increasing via 80 mg daily
and further to 160 mg daily up to 320 mg daily. Preferably, valsartan is applied twice a day
with a dose of 80 mg or 160 mg, respectively, each. Corresponding doses may be taken, for

example, in the morning, at mid-day or in the evening. Preferred is b.i.d. administration.

In case of HMG-Co-A reductase inhibitors, preferred dosage unit forms of HMG-Co-A
reductase inhibitors are, for example, tablets or capsules comprising e.g. from about 5 mg to
about 120 mg, preferably, when using fluvastatin, for example, 20 mg, 40 mg or 80 mg

(equivalent to the free acid) of fluvastatin, for example, administered once a day.

In case of ACE inhibitors, preferred dosage unit forms of ACE inhibitors are, for example,
tablets or capsules comprising e.g. from about 5 mg to about 20 mg, preferably 5 mg, 10
mg, 20 mg or 40 mg, of benazepril; from about 6.5 mg to 100 mg, preferably 6.25 mg, 12.5
mg, 25 mg, 50 mg, 75 mg or 100 mg, of captopril; from about 2.5 mg to about 20 mg,
preferably 2.5 mg, 5 mg, 10 mg or 20 mg, of enalapril; from about 10 mg to about 20 mg,



and further to 160 ng daily up to 320 ng daily. Preferably, valsartan is
appl i edoéélﬁ\f ce a dgg with a dose of 80 ng or 160 ng, respectively, each.
Corresp erfy may be taken, for exanple, in the norning, at m d-day
or in the evening. Preferred is b.i.d. admnistration. In case of HMG Co-A
reductase inhibitors, preferred dosage unit fornms of HMG Co-A reductase

i nhibitors are, for exanple, tablets or capsules conprising e.g. from about
5 ng to about 120 ny, preferably, whemdising fluvastatin, for exanple, 20
ng, 40 ng or 80 ng (equivalent to the free acid) of fluvastatin, for
exanpl e, adm nistered once a day. In case of ACE inhibitors, preferred
dosage Lméfteremw L nszjor%ﬁnp nép fBé{h@;Brﬁ ﬁérﬁeb&@trz %R sbout ha@é ?réfe%bnf.@wl es
conprising e.g. from abou bout ng, preferabl 20
ng or 4®rgngodt Resndorsdi from aPpatrﬁ msdetabeutz?%@\gt Breieyabling, mﬁrB? mgafm%P reg,25 Ny,
12.5 " o8 m&f patbgp : ng to
about gg)fﬁéﬁmaﬂlélrgﬁg?rg%bfﬁg%n%t u'i‘gmog? pr@’@r ’fbb,mé “ena ggrﬁ_’l"??g %from
about 10ampri.o mi@u@dgdlﬁgadfw@éfahm?}lGSZA 22 preferably 10 ng or 20 ny, of
fosinopril; fromabout 2.5 ng to about 4 ny, preferably 2 ng or 4 ng, of
perindopril; fromabout 5 ng to about 20 ng, preferably 5 ng, 10 ng or 20
nmy, of kppeniafly pteferoed anredow gloeeitormbipstions.t o about 5 ny, preferably 1.25 ny,
2.5 nmg, or 5 nmyg, of rampril. Preferred is t.i.d. adm nistration.
Especially preferred are | ow dose conbi nati ons. The foll ow ng exanpl es

i |1 ustr afre fmezviaQ@xandlescHhJisbetdz the abone-describedvinventjon; howsveroit is mitémterded t o
restrlct th f 0 | manner. Formul ati on Exanple 1:

Fi l mCoa?é ﬁg? Opel\é]f'}h*g 'A\@ﬁﬁ&% fn sraYg rs' v.=. 1111 Valsartan [=
active ingr edl ent] 80. 00 M cr ocrystal line cellulose/ 54.00 NF, Ph. Eur

AV CE' Pﬁ)rr]ﬁgétion Example 1:

Film-Coated Tablets:

Valsartan [= active ingredient] 80.00

Microcrystalline cellulose/ 54.00 NF, Ph. Eur
Avicel PH 102

Crospovidone 20.00 NF, Ph. Eur
Colloidal anhydrous silica / 0.75 Ph. Eur/
colloidal silicon dioxide / Aerosil 200 NF
Magnesium stearate 25 . | NF, Ph. Eur

“ColI0|dal anhydfdus silica/ T 075 — T Ph Eur/
colloidal silicon dioxide / Aerosil 200 NF

Magnesium stearate 2.00 NF, Ph. Eur

Purified water -

DIOLACK pale red 00F34899 7.00

) Removed during proceSéing.

The film-coated tablet is manufactured e.g. as follows:



Crospovi done 20.00 NF, Ph. Eur Colloidal anhydrous silica 0.75 Ph. Eur/
col | oi ddPassi4-8t&h2Adi oxi de / Aerosil 200 NF Magnesium stearate 2.5 NF, Ph.
Eur ~;~"C~(fi' .xsxc~. ~m Colloidal anhydrous silica / 0.75 Ph. Eur/
colloidal silicon dioxide / Aerosil 200 NF Magnesium stearate 2. 00 NF, Ph.
Eur Purified water DI OLACK pale red 0O0F34899 7.00 Renoved during
processing. The filmcoated tablet is nephufactured e.g. as follows: Case
4-31652A -23- A mixture of valsartan, mcrocrystalline cellul ose,

crospovi done, part of the colloidal anhydrous silical/colloidal silicon

di oxi de/ Aerosil e 200, silicon dioxide and magnesium stearate is prem xed in
a diffusion m xer and then sieve through a screnning mll. The resulting
m xt ur e A mageidi valsartam x*eidrdcrysaalliﬁe‘dajlsloee afrbsgcmvidooemmn:ofetdeicnllcadalol | er

co acte nd then s a,,SC t he resul.tin

e e Ay SRl st LR AR 2o Ss e i e P rRERER T o

di oxi de/s@ﬁrétbl ik rethitediirea aiffdsidn amigertdrel themsievé treowhH @sﬁf@dﬁmglrﬁlll aTdef fusion
m xer. whole m xture is cQ ess@ i.n a.rotary tabletti F eand

ThaCl | A aPeS mae 55 BEan e AV B e SoBTPaLE AR ol forpagler

perfor atp tﬁ@@sneE@tmyuga{a@aeEmagmhlw 2o th&tdsumagmlﬁdrému%tssmtﬁ@rmnm@arh )"

COn sfiot f Un|t 'E&%P' Stan_i ar Valfartan : acti in red| ent%)160 00

M cr ocr YEYHHIoUR &' !ﬂ‘??ééwc%@'.oé'gel’ﬁlemqﬂﬁ Rarea dc%rP e ipgbblend isB3f%ione

40. 00 NFp aRi¥udidH mixer. The whole mixture is compressed in a rotary tabletting machine and the

tabletts are coated with a film by using Diolack pale red in a perforated pan.

Formulation Example 2:

Film-coated tablets:

Valsartan = active mgredlent] _ 160.00

Microcrystalline cellulose/ 108.00 | NF, Ph. Eur
Avicel PH 102

Crospovidone 40.00 NF, Ph. Eur
Colloidal anhydrous silica / 1.50 Ph. Eur/
colloidal silicon dioxide / Aerosil 200 NF

Magnesium stearate 5.00 NF, Ph. Eur

Colloidal anhydrous silica/ 1.50 ‘ Ph. Eur/
colloidal silicon dioxide / Aerosil 200 NF

Magnesium stearate

The film-coated tablet is manufactured e.g. as described in Formulation Example 1.

Formulation Example 3:
Film-Coated Tablets:




Col | oi dal anhydrous silica / 1.50 Ph. Eur/ <colloidal silicon dioxide /

Aer osi | &6 1e’ﬁ%"égnesi um stearate 5.00 NF, Ph. Eur . NOWh5I i y~ Bl

Col | oi dal anhydrous silica / 1.50 Ph. Eur/ colloidal silicon dioxide /

Aerosil 200 NF Magnesium stearate 4.00 NF, Ph. Eur Opadry Light Brown

O0OF33172 10.00 19 5! 3 ..a.'"f.nuaX {.3.rv. s . b=X :ex*vYA h..s .n.sN

U X+.v o a's2pdaMFE wWs.v..x fi. uvlw-2fe filmcoated tablet is

manuf actured e.g. as described in Fornulation Exanple 1. Fornul ation

Exanple 3: FilmCoated Tablets: Case 4-31652A -24- c~,x{_a {r0 ,:e Dc s ni
y e R 1S = NaESarlan 40 00

[= acti
(Col I oi
cel | ul §s#2lspplano0 USP/ NF

[= active ingredient]
Silica, colloidal anhydrous 1.00 Ph. Eur, USP/NF
(Colloidal silicon dioxide)
[= Glidant]
Magnesium stearate 2.00 USP/NF
[= Lubricant]
Crospovidone 20.00 Ph. Eur
[Disintegrant]
Microcrystalline cellulose 124.00 USP/NF
[= Binding agent]

s SR

Silica, colloidal anhydrous, [1.00 | Ph. Eur, USP/NF |
(Colloidal silicon dioxide)

[= Glidant]

Magnesium stearate 2.00 USP/NF
[Lubricant]

Opadry® brown OOF 167117 | 9.40

Purified Water -

) The composition of the Opadry® brown OOF16711 coloring agent is tabulated below.

") Removed during processing

Opadry® Composition:

de, black (C.l. No, 77499, E 172)  |050
Iron oxide, brown (C.1. No. 77499, E 172 0.50
Iron oxide, red (C.l. No. 77491, E 172) 0.50

Iron oxi




[= Binding agent] -kX Waiexam'r"u'? ins,-+ .fkpx"% 'v,,t"s...R +s.,s",
Silica, €®8%8482Anhydrous, 1.00 Ph. Eur, USP/NF (Colloidal silicon
dioxide) [= didant] Magnesium stearate 2.00 USP/NF [Lubricant] N N
1151MR, gg Opadry(r) brown OOF 16711 9.40 Purified Water The conposition
of the Opadry(r) brown O0CF16711 col oring agent is tabul ated bel ow. Renpbved
during processing Qpadry(r) Conposition254~?Jl1,"'(c) tea, 4 gf ~ ,. ,a.
,>y. ~ NO m Iron oxide, black (C.1. No. 77499, E 172) 0.50 1Iron oxide,
brown (C.I. No. 77499, E 172 0.50 1Iron oxide, red (C. 1. No. 77491, E 172)

0.50 = =257 T q—)y'eﬁ' —t . , 172) 0.50
MBor 0g0) 'L%'?%%;'?EL'SM Eg’."d\bd'ﬁi"g‘%’n?u’r’ﬁdi oxil%gea(c. | No. 77891, H 171) 14.00
Hy pr omef MasregélBhm (PRUELN)80. 00 The filmcdated tablet is manufadtured e.g. as
descri W ' im-ation-Exanple 4. _Cqpsul es:

Titanium dioxide (C.I. No. 77891, E 171) 14.00
Hypromellose (Ph. Eur) 80.00

The film-coated tablet is manufactured e.g. as described in Formulation Example 1.

Formulation Example 4:

Capsules:

Valsartan [= active iﬁdredient] 80.00

Microcrystalline cellulose 25.10
Crospovidone 13.00
Povidone | 12.50
Magnesium stearate 1.30
Sodium lauryl sulphate 0.60
Iron oxide, red 0.123
(C.I. No. 77491, EC No. E 172)

Iron oxide, yellow 0.123
(C.l. No. 77492, EC No. E 172) |
Iron oxide, black 0.245
(C.1. No. 77499, EC No. E 172)

Titanium dioxide k1 .540

Gelatin 74.969

The tablet is manufactured e.g. as follows:

Granulation/Drying

Valsartan and microcrystallin cellulose are spray-granulated in a fluidised bed granuiator with
a granulating solution consisting of povidone and sodium lauryl sulphate dissolved in purified
water. The granulate obtained is dried in a fluidiesd bed dryer.



99 Valsartan [= active ingredient] 80.00 Mcrocrystalline cellulose 25.10
Cr ospovi @@e4-B368%A Povi done 12.50 Magnesi um stearate 1.30 Sodium | auryl
sul phate 0.60r .. N y |Iron oxide, red 0.123 (C.i. No. 77491, EC No. E
172) Iron oxide, yellow 0.123 (C. 1. No. 77492, EC No. E 172) Iron oxide,
black 0.245 (C . No. 77499, EC No. E 172) Titaniumdioxide 1.540 GCelatin
74.969 OMN by 't fit" The tablet is2éanufactured e.g. as follows:

Granul ati on/ Dryi ng Val sartan and microcrystallin cellulose are

spray-granul ated in a fluidised bed granulator with a granulating solution
consi sting of povidone and sodium | auryl sul phate dissolved in purified
wat er. The granul ate obtained is dried in a fluidiesd bed dryer. Case
4- 31652 AMiiRg/Bldhdihg ng/ Bl endi ng The dried granulate is nmilled together with

o OoPoy RO BN SeDATE R TRERIGH o HRRae 5% b BB ARl fhccor o2

mass is then blended in a conical srew type mixer for approximately 10 minutes.

Encapsulation
Teh empty hard gelatin capsules are filled with the blended bulk granules under controlled
temperature and humidity conditions. The filed capsules are dedustee, visually inspected,

weightchecked and quarantied until by Quality assurance department.

Formulation Example 5:

Capsules:

?‘Valsartan [= active ingredient] 16000
Microcrystalline cellulose 50.20
Crospovidone 26.00
Povidone 25.00
Magnesium stearate 2.60
Sodium lauryl sulphate ‘ 1.20

- SRR
(C.I. No. 77491, EC No. E 172)

Iron oxide, yellow 0.123
(C.l. No. 77492, EC No. E 172)

Iron oxide, black 0.245
(C.l. No. 77499, EC No. E 172)

Titanium dioxide 1.540
Gelatin 74.969

The formulation is manufactured e.g. as described in Formulation Example 4.

Formulation Example 6:




TO enpty hard gelatin capsules are filled with the bl ended bul k granul es
under cdp@seot-BEeP2A enperature and humidity conditions. The filed capsul es
are dedustee, visually inspected, weightchecked and quarantied until by
Quality assurance departnent. Fornulation Exanple 5: Capsules: , . R
tO Valsartan [= active ingredient] 160.00 Mcrocrystalline cellul ose 50 20
Crospovi done 26.00 Povidone 25.00 Mageesi um stearate 2.60 Sodium | auryl

sul phate 1.20 ~;-~-r --. -5, 14 .. xN. .N.+ . .'"". Iron oxide, red 0.123
(C.I. No. 77491, EC No. E 172) Iron oxide, yellow 0.123 (C. 1. No. 77492, EC
No. E 17 lack 0.245 (C 1. No. 77499, EC No. E 172) Titanium
di oxi de %grgﬁa&@e%%% I917)4 969 ter

The formulation is manufactured e.g. as

described in Fornul ati on Exanple 4. Fornul ati on Exanple 6: Case 4-31652A

-27-
Valsartan [L active ingredient] | 80.00
Sodium laurylsulphate 0.60
Magnesium stearate 1.30
Povidone 12.50
Crospovidone 13.00
Microcrystalline cellulose 21.10

Examples 7 to 11:

Example 7 8 9 10 11
Components Amount Amount | Amount | Amount | Amount
per Unit per Unit | per Unit | per Unit | per Unit
(mg) (mg) (mg) (mg) (mg)
Granulation
Valsartan Drug Substance 80.000 40.000
160.000 320.000 | 320.000
Microcrystalline Cellulose (NF, 54.000 108.000 | 27.000 | 216.000 | 216.000
Ph.Eur.)/ Avicel PH 102
Crospovidone (NF, Ph.Eur.) 15.000 30.000 7.500 80.000 | 60.000
Colloidal Anhydrous Silica (Ph. 1.500 3.000 0.750 3.000 6.000
Eur.)/Colloidal Silicon Dioxide
(NF)/Aerosil 200
Magnesium Stearate ( NF, 3.000 6.000 1.500 10.000 | 12.000
Ph.Eur.)
Blending
Colloidal Anhydrous Silica (Ph. - --- - 3.000 -
Eur.)/Colloidal Silicon Dioxide
(NF)/Aerosil 200
Magnesium Stearate, NF, Ph.Eur. 1.500 3.000 0.750 8.000 6.000
Core Weight/mg 1565.000 | 310.000 | 77.500 | 640.000 | 620.000
Coating - - 3.800 15.000 | 16.000




Hard Cel ati ne Capsule: ia~t~" " ~~1 ~~"' < t/~51~QSt14~~ 1 ~9..,
+ Val sart a@a$e48366& i ngredi ent] 80.00 Sodi um | auryl sul phate 0.60 Magnesi um
stearate 1.30 Povidone 12.50 Crospovidone 13.00 Mcrocrystallylliine
cellulose 21.10 Exanples 7 to 11: Exanple 7 8 9 10 11 Conponents Anount
Ampunt Anount Anount Amount per Unit per Unit per Unit per Unit per Unit
(my) (mg) (nmg) (ng) (mg) G anul ation VaBsartan Drug Substance 80. 000 40. 000
160. 000 320. 000 320.000 Mcrocrystalline Cellulose (NF, 54.000 108.000
27.000 216.000 216.000 Ph.Eur.)/ Avicel PH 102 Crospovidone (NF, Ph.Eur.)
15. 000 30.000 7.500 80.000 60.000 Colloidal Anhydrous Silica (Ph. 1.500
3.000 0.750 3.000 6.000 Eur.)/Colloidal Silicon D oxide NF /Aerosil 200
Magnesi uBxashelariat e (NF, 3. 000 6.000 1.500 10.000 12.000 Ph.Eur.) Blendin
Colloid hydrous Silica (Ph. --- --- --- 3.000 - Eur.)/Colloidal Silicon
“Re'doRls

Di oxi de 8574PS960 Magnesium Stearate, NF, Ph.Eur. 1.500 3.000 0. 750
8.000 6 ORmot R 0] 640. 000 620. 000
Capsule
Fluvastatin Sodium 21.481 2
Calcium Carbonate 62.840
Sodium Bicarbonate 2.000
Microcrystalline Cellulose 57.220
,.,1 Pregelatinized Starch 41.900
[ Purified Water ? Q.S.
Magnesium Stearate 1.050
Talc 9.430
Target Capsule Fill Weight 195.92
Capsule Shell
Hard gelatin Capsule Shell 48.500
Branding Ink (pre-printed)
White Ink Trace
Red Ink Trace
Target Capsule Weight ) 244.42

Yincludes a 2% overage for moisture
220 mg of free acid is equivalent to 21.06 mg Na salt

® partially removed during processing



Coating - - 3.800 15.000 16.000 Case 4-31652A -28- Exanple 12: Hard gelatin
capsul e:Cafed-318f2X (rg'p Capsul e Fluvastatin Sodi um 21.481 Cal ci um
Car bonate 62.840 Sodi um Bi carbonate 2.000 Mcrocrystalline Cellul ose
57.220 Pregel atinized Starch 41.900 Purified Water QS. Magnesium
Stearate 1.050 Talc 9.430 Target Capsule Fill Weight 195.92 Capsul e Shell
Hard gel atin Capsul e Shell 48.500 Brang®@ng Ink (pre-printed) Wite Ink
Trace Red Ink Trace Target Capsule Wi ght 244.42 includes a 2% overage for
noi sture 2) 20 ng of free acid is equivalent to 21.06 ng Na salt 3).
partially renmoved during processing Case 4-31652A -29- Exanple 13: Hard
gelatin capsule ~ ,g ~ _ <K ~ ~otan "E"i7f13~" 3p

Example 13:

Hard gelatin capsule

Fluvastatin Sodium 42.962
Calcium Carbonate -1 125.680
Sodium Bicarbonate 4.000
Microcrystalline Cellulose 114.440
Pregelatinized Starch 83.800
Purified Water Q.S.
Magnesium Stearate 2.100
Talc 18.860
Target Capsule Fill Weight 391.840
Capsule Shell

Hard gelatin Capsule Shell 76.500
Branding Ink (pre-printed)

White Ink Trace
Red Ink Trace
Target Capsule Weight 468.34

Yincludes a 2% overage for moisture
2 20 mg of free acid equivalent to 21.06 mg Na salt

9 partially removed during processing



Fl uvastatin Sodi um 42. 962 Cal ci um Carbonate 125. 680 Sodi um Bi car bonat e
4.000 crocrystaglline Cellul ose 114.440 Pregelatinized Starch 83. 800
Puri fi edaREt%? Qﬂ .\ Magnesium Stearate 2.100 Talc 18.860 Target Capsule
Fill Weight 391.840 Capsule Shell Hard gelatin Capsule Shell 76.500
Branding ink (pre-printed) Wiite Ink Trace Red Ink Trace Target Capsule
Wei ght 468. 34 includes a 2% overage for noisture 2) 20 ng of free acid
equivalent to 21.06 ng Na salt 3) part3Gtly renoved during processing Case
4- 31652A -30- Exanple 14: Round, slightly bi-convex, filmcoated tablets
wi th bel eved edges: Table Core Fluvastatin Sodium 84.24 Cellul ose
Mcrocrystalline / Mcro- 111.27 crystalline cellul ose fine powder
Hypronel | ose / Hydroxypropyl 97.50 nethyl cellul ose (Methocel KLO0LVP CR;
HPMC100 Exg&ple Hidr oxypr opyl cel | ul ose (Kl ucel 16.25

Round, slightly bi-convex, film-coated tablets with beleved edges:

Table Core

Fluvastatin Sodium " 84.24

Cellulose Microcrystalline / Micro- | 111.27

crystalline cellulose fine powder

Hypromellose / Hydroxypropyl 97.50
methyl cellulose (Methocel

K100LVP CR; HPMC100 cps)
Hydroxypropyi cellulose (Klucel 16.25
HXF)

Potassium hydrogen carbonate / 8.42

Potassium bicarbonate

Povidone 4.88
Magnesium stearate 2.44
Core Tablet Weight 325.00
Coating

Coating premix - Opadry Yellow 9.75
(00F22737)

Total Weight 334.75
Water, purified ¥ Q.S.

Y 84.24 mg of the sodium salt of fluvastatin is equivalent to 80 mg of fluvastatin free acid

? to be adjusted for moisture (LOD)

® removed during processing



HXF) Pot assi um hydrogen carbonate/ 8.42 Potassium bi carbonate Povi done 4. 88
Magnesi lﬁﬁ5§t4e%1rear>>éé 2.44 Core Tablet Weight 325.00 Coating Coating premx -
Qpadry Yellow 9.75 (00F22737) Total Weight 334.75 Water, purified QS.
84.24 ng of the sodiumsalt of fluvastatin is equivalent to 80 ng of
fluvastatin free acid 2) to be adjusted for noisture (LOD) 3) renoved
during processing Case 4-31652A -31 - -Blanpl e 15: Round, biconvex,

bevel ed- edged, filmcoated tablets Benazepril Hydrochloride 5.00 10.00 20.00
40. 00 Lactose Mnohydrate, NF 142.00 132.00 117.00 97.00 Pregel atini zed

NF 8.00 8.00 8.00 8.00 Caoll oidial
1.00 1.00 (Cab-OSil, M5) Crospovidone,

M cr ocr yexemipld He: Cel | ul ose,
NF 8. 51 O
uﬂg QrR/eNBtQ&% &%@g?ﬁgﬁéﬁl%&\vﬁb

c
o suspehsi on

R

wn'’

Silicon Dioxide, NF 1.00 1.00

NF 3.00 3.00 3.00 3.00

NF 18.00 18.00 18.00 24.25 Hydrogenated Castor
190 1.75 Color: 0.50
ensi 0. 50

Benazepril Hydrochloride 5.00 10.00 | 20.00 40.00
Lactose Monohydrate, NF 142.00 132.00 117.00 97.00
Pregelatinized Starch, NF 8.00 8.00 8.00 8.00
Colloidial Silicon Dioxide, NF 1.00 1.00 1.00 1.00
(Cab-0O-Sil, M-5)

Crospovidone, NF 3.00 3.00 3.00 3.00
Microcrystalline Cellulose, NF 18.00 18.00 18.00 24.25
Hydrogenated Castor Oil, NF 8.00 8.00

Magnesium Stearate, NF 8.00 1.75
Color: - 0.50
Yellow-Brown (suspension) 2.00

Red-Brown (suspension) 0.50

Purified Water, USP trace trace trace trace
Opadry Color:

Yellow 8.38 8.38

Pink 8.38 8.38
Total 193.38 190.38 183.88 183.88
Example 16:

Film-coated tablets

The following constituents are processed for the preparation of 10 000 tablets

each containing 100 mg of active ingredient:




Purified Water, USP trace trace trace trace Opadry Color: Yellow 8.38 8.38
Pi nk 8. 3628 816584t al 193.38 190.38 183.88 183.88 Exanple 16: Fil m coated
tabl ets The followi ng constituents are processed for the preparation of 10
000 tablets each containing 100 ng of active ingredient: Case 4-31652A - 32-
hem -fumarate of the conpound of forrmula (1) 1000 g corn starch 680 g
colloidal silicic acid 200 g magnesi umddtearate 20 g stearic acid 50 g
sodi um car boxynet hyl starch 250 g water quantum satis A m xture of one of

t he conpounds of formula | nentioned in the preceding Exanples as active
ingredient, 50 g of corn starch and the colloidal silicic acid is processed
into a noist mass with starch Paste prepared from 250 g of corn starch and
2.2 kg dfemidwinaeatept thegompaped of fomauledBs i s forced through 1808igeve having a

mesh si and dried at 45 for 30 mnutes in a fluiggsed bed drier.
The dri é‘?’ﬁ%‘gﬁms are pressed through a sieve having a rregiégi ze of 1 mm

m xed wicoHoidalmilisid anid| y si eved mixture (1 nm sieve) of 330 80§ corn.

starch, l[mgp [ stearate, the stearic acid and the sod

car boxyrrr{é?ﬁ.'y stgtr%(%%?é and conpressed to formslightly bi co%l\(/)gixn tabl et s.
-33- Whattears agidai med is 1. A pharnaceutical conposition comd0iging the renin

| nhi bi t oty 40 Eé)r[)gwn‘"i‘etwl)stargl?’ 250 ¢

water quantum satis

A mixture of one of the compounds of formula | mentioned in the preceding Examples as
active ingredient, 50 g of corn starch and the colloidal silicic acid is processed into a moist
mass with starch paste prepared from 250 g of corn starch and 2.2 kg of demineralised
water. The mass is forced through a sieve having a mesh size of 3 mm and dried at 45° for
30 minutes in a fluidised bed drier. The dried granules are pressed through a sieve having a
mesh size of 1 mm, mixed with a previously sieved mixture (1 mm sieve) of 330 g of corn
starch, the magnesium stearate, the stearic acid and the sodium carboxymethyl starch, and

compressed to form slightly biconvex tablets.



1 HBCCH3 O OHHSCCH3 H HZNNNH2 0 0 O HsC,0 aH3C CH3 p). wor a

phar maceutical ly acceptable salt thereof, and at | east one therapeutic agent
selected fromthe group consisting of (1) a HMG Co-A reductase inhibitor,
or a pharmaceutically acceptable salt thereof; (ii) a calcium channel

bl ocker, or a pharnmaceutically accep¥®ble salt thereof; (iii) an al dosterone
synthase inhibitor, or a pharnmaceutically acceptable salt thereof; (iv) an
al dost erone antagoni st, or a pharmaceutically acceptable salt thereof; (v) a
dual angingigBrimedggonverti ng enzyne/ neutral endopeti dase (ACEl NEP) i nhibitor,
or a pharmaceutically acceptable salt thereof; (vi) an endothelin

ant agoni st, or a pharmaceutically acceptable salt thereof; and (vii) a

di ureti ¢ ora phiracsmica ¢binpesitoy campegrigthb earfrainhibitdnef feofiyla ghd a carrier. 2. A
conposition according to claiml wherein the renin inhibitor of fornmula (1)
is present in formof the hem-furnarate salt thereof. 3. A conposition
accordimgHio clains 1 or 2 wherein, independent of one another, the

HMG- Co- A reduct ase i nhi bitor HgCfluva®htin or pitavastatin, or in each
case, a 9pharmaceutically acceptabl€ sal {:heégof; t he cal ci um channel

bl ocker istam odi pine, or a ceutd & @ceptable salt thereof: the
al dost er one_synt hase i qlﬂl,,pl t o4 adravol e i naHydi ng the (+)-enantioner

t hereof , or phar maceutd c4fTy afceptfbl e-sal ©}{t hereof; the al dosterone
antagoni st i g epl erenone; the dual aggiotensinconverting enzymel neutral
endopeti dase (ACE s bitor is omapatrilate, or a pharmaceutically
accept abl e salt of ; the endothelin antagonist is bosentan, or a
phar maceMtCcal Fyacegp c‘s_lalt thereof; and the diuretic is

hydr ochl of ot  azi de. 3 9 ),

or a pharmmaceutically acceptable salt thereof, and at least one therapeutic agent selected
from the group consisting of

()  a HMG-Co-A reductase inhibitor, or a pharmacautically acceptable salt thereof;

(i)  a calcium channel blocker, or a pharmaceutically acceptable salt thereof;

(i) an aldosterone synthase inhibitor, or a pharmaceutically acceptable salt thereof;

(iv) an aldosterone antagonist, or a pharmaceutically acceptable salt thereof;

(v) a dual angiotensin converting enzyme/neutral endopetidase (ACE/NEP) inhibitor, or a
pharmaceutically acceptable salt theraof;

(vi) an endothelin antagonist, or a pharmacsutically acceptable salt thereof; and

(vii) a diuretic or a pharmaceutically acceptable salt thereof; and a carrier.

2. A composition according to claim 1 wherein the renin inhibitor of formula (1) is present
in form of the hemi-fumarate salt thereof. ‘

3. A composition according to claims 1 or 2 wherein, independent of one another,
the HMG-Co-A reductase inhibitor is fluvastatin or pitavastatin, orin each cass, a
pharmaceutically acceptable salt thereof; the calcium channel blocker is amiodipine, or a
pharmaceutically acceptable salt thereof; the aldosterons synthase inhibltor is fadrozole,
including the (+}-enantiomer thereof, or a pharmaceutically acceptable salt thereof; the
aldosterone antagonist is eplerenone; the dual angiotensin converting enzyme/neutral
endopetidase (ACE/NEP) inhibitor is omapatrilats, or a pharmaceutically acceptable salt



4. A conposition according to any one of clainms 1 to 3 for the prevention
of, delay of progression of, treatnent of a disease or condition selected
fromthe group consisting of (a) hypertension, congestive heart failure,
renal failure, especially chronic renal failure, restenosis after

per cut aneous translum nal angioplasty, and restenosis after coronary artery
bypass surgery; (b) atherosclerosis-3nsulin resistance and syndronme X,

di abetes nellitus type 2, obesity, nephropathy, renal failure, e.g. chronic
renal failure, hypothyroidism survival post nyocardial infarction (M),
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hypertensi .ncre tion of collagen, fibrosis, and renodeling
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wi t hout hypertension; (c) endothelial dysfunction with or w thout
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(f) iso sto Ic retinopathy; and (h)
per i pher@aten:oa:s@ﬂemermtmu@trar@lumabammpéasm ond reglenesid #itpr corondnd ariers

conpri si, grgag gggnpound of formula (1) in formof +the hem -funmarate salt

t her eof g varsat t an . A conposition according to any one of clainms 1 to
6 for silhul etrweelerosisdpulinrasistance sudpyadtome X, giabstes melitysityperZ, pbesity
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form afg endothelial dysfunction with or without hypertension;

(d)  hyperlipidemia, hyperlipoproteinemia, atherosclerosis and hypercholesterolemia; and

(e) glaucoma.

5. A compositlon according to any one of claims 1 to 3 for the prevention of, delay of
progression of, treatment of a disease or condition selected from the group consisting of
(H isolated systolic hypertension (ISH);

(9) diabetic retinopathy; and

(h) peripheral vascular disease.

6. A composition according to claim 5 comprising the compound of formula (I) in form of
the hemi-fumarate salt thereof and valsartan.

7. A composition according to any one of claims 1 to 6 for simultaneous, separate or
sequential use.

8.  Acitfor the prevention, delay of progression, or treatment according to claim 4 or 5
comprising

(@) an amount of the renin inhibitor of formula (1) or a pharmacautically accetable salt
thereof in a first unit dosage form;



(c) a container for containing said first, second etc. unit fornms. 9. Use of
a conbination of the renin inhibitor of formula (1), or a pharnmaceutically
acceptabl e salt thereof, with at | east one therapeutic agent selected from
the group consisting of (i) a HM& Co- A reductase Inhibitor, or a
pharmaceutically acceptable salt therddf; (fi) a caIC|un1channeI bl ocker,

or a pharmaceutically acceptable salt thereof; (ii1) an al dosterone synt hase
inhibitor, or a pharmaceutically acceptable salt thereof; (iv) an
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ant agoni sdlt thereofinphsucond etdt uritalobagedoerephdibl e salt thereof; and (vii) a
diuretic,Qr a phar ceutlcall e tab salt_ thereof; for the manufacture
of a rred‘cg n%ﬁ&“‘%ﬁ)efr rﬁgn&?l"g\?é%ﬂda}cﬁi J‘%Fc'"daae’f‘ th}rmﬁrogresm on of, or

treatnent of a disease or condition sel ect ed fromthe group consi sting of
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chronic restenosi s percut’aneo ranslurni nal

angi opl aatogptablecalt fetefioginst wfasteqnectlmmmauwagmt salgctedfqmathe gsawpgery; (b)

at heroscjfcer{ gﬁﬁ of I nsulin resistance and syndrone X, diabetes nellitus type
2, obesity, phropathy, renal failure, chronic renal failure,

hypot hyr 6} di %W%G@%fe@lldmﬂhlhﬁybeaﬁ ahﬁmacqugqsailvemaptab {ealt thegesfionary heart
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hyper choblwhebelitlem,/@t:c@mble daftthegéafucoma. 10. Use of a conbination of the
R i e b
consi sti tMj) of dlueie or a pharmaceutically acceptable salt thereof;

for the manufacture of a medicament for the prevention of, delay of progression of, or

treatment of a disease or condition selected from the group consisting of

(@) hypertension, congestive heart failure, renal failure, especially chronic renal failure,

restenosis after percutaneous transluminal angioplasty, and restenosis after coronary artery

bypass surgery;

(b) atherosclerosis, insulin resistance and syndrome X, diabstes mellitus type 2, obesity,

nephropathy, renal failure, e.g. chronic renal failure, hypothyroidism, survival post myocardial

infarction (M), coronary heart diseases, hypertension in the elderly, familial dyslipidemic

hypertension, increase of formation of collagen, fibrosis, and remodeling following

hypertension, all these diseases or conditions associated with or without hypertension;

(c) endothelial dysfunction with or without hypertension, comprising administering the

pharmaceutical composition of the present invention;

(d) hyperlipidemia, hyperlipoproteinemia, atherosclerosis and hypercholesterolemia; and

(8) glaucoma.

10. Use of a combination of the renin inhibitor of formula (1), or a pharmaceutically
acceptable salt thereof, with at least one therapeutic agent selected from the group
consisting of



(I') a HMG Co- A reductase inhibitor, or a pharmaceutically acceptable salt
thereof; (ii) a calciumchannel blocker, or a pharmaceutically acceptable
salt thereof; (iii) an al dosterone synthase inhibitor, or a pharnaceutically
acceptable salt thereof; (iv) an ai dosterone antagonist, or a
pharmaceutically acceptable salt therdsef; (v) a dual angiotensin converting
enzyne/ neutral endopetidase (ACE/ NEP) inhibitor, or a pharnmaceutically
acceptabl e salt thereof; (vi) an endothelin antagonist, or a

phar maceyti 8- c%C/QF‘e%&Q eeinﬁﬁ't&r &r@edh‘é ace?tﬂ:glly e(c\ééﬁt&bléfgi tHERbS C Or a

phar maceut i %Z-My accep tab%e salt thereo manut acture of a
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a di seaquO%n%m%Hne@yr&ﬁés@qﬁmof P Hphtehaé bdly %@Mﬁﬂd%tﬁﬁretﬁf) i sol at ed
systolic, hypertension E}é I—&{ir radg di abetic retl nolg %ﬁ Qd (h) peripheral
vascul arlivljj 88aidesterppe apiagonist yaphagnacsutiqelly arcertabls $8t WABPRi n t he conmpound of
formul a () ) alcmaltéi@olt&hahcoﬁmmgzﬁnzyrﬁahéutxtamfdepéudam@ommlumibntbnde@endent of
one anot her inhibitor is fluvastatin or

pi tavastpé‘FWPceB‘i‘caFWcé:S‘&tﬁéﬁaglgme'if"‘ har maceutical ly acceptable salt thereof;

t he cal qiiymaf Raddiedlin Rhagasist, dra [ﬂ-mhﬂahephcmw a@eptablplsalt temefiah¢al | y accept abl e
salt thereof, the al gFSt erone yS%Fnt %? QBI bi is fadrozol e, including

the (+)-¥RaRyRisor @iplprmgeeticy PP Bal I y acceptable salt thereof;
t he al ddsttae oreufactsegd ainsddidameaploethe paavention ok delay af pregrgssidresisorn converting

enzynme/ i . iahi hito atrilate, or a
phg?/nacgﬁet% %réeg{t Fﬁé@g%ag’%;ogg&?'téﬁ%la&g@rr%%%g é}h& éonéﬁtt"]*? 47'&};]) an!t agoni st is
bosent arlf) oiisokatestrystobchypeitemiony(iSkcept abl e salt thereof; and the diuretic is
hydr ochl gy olybhafd Anopathy; and :

(h) peripheral vascular diseass.

11.  Use according to claim 9 or 10 wherein the compound of formula (1) is the hemi-
fumarate salt thereof, and wherein, independent of one another, the HMG-Co-A reductase
inhibitor is fluvastatin or pitavastatin, or in each case, a pharmaceutically acceptable salt
thereof; the calcium channel blocker is amlodipine, or a pharmaceutically acceptable salt
thereof; the aldosterone synthass inhibitor is fadrozole, including the (+)-enantiomer thereof,
or a pharmaceutically acceptable salt thereof; the aldosterone antagonist is splerenone; the
dual angiotensin converting enzyme/neutral endopetidase (ACE/NEP) inhibitor is
omapatrilate, or a pharmaceutically acceptable salt thereof; the endothelin antagonist is
bosentan, or a pharmaceutically acceptable salt thereof; and the diuretic is
hydrochlorothiazide.



