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On the other hand, in recent times great sfforts have been made to identify substances that
antagonize the AT -receptor. Such active ingredients are often called as angiotensin ||
antagonists or angiotensin Il blockers {ARBs). As a result of the inhibition of the AT,-
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ects such as diuresis and ase
mhlbrtors lower blood pressure and exert ANF—hke effects such as diuresis and increased
cyclic guanosine 3',5-monophosphate (CGMP) excretion in some forms of experimental
hypertension. The antihypertensive action of NEP inhibitors is mediated through ANF

because antibodies to ANF will neutralize the reduction in blood pressure.

Listed below are some of the definitions of various additional terms used herein to desgribe
certain aspects of the present invention. However, the definitions used herein are those
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The term “type 2 diabetes” including type 2 diabetes associated with hypertension refers fo a
disease in which the pancreas does not secrete sufficient insulin due to an impairment of
pancreatic beta-cell function and/or in which there is to insensitivity to produced insulin
(insulin resistance). Typically, the fasting plasma glucose is less than 126 mg/dL, while pre-
diabetes is, e.g., a condition which is characterized by one of following conditions: impaired
tasting glucose (110-125 mg/dl.) and impaired glucose tolerance (fasting glucose levels less
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The term “malignant hypertension” is usually defined as very high blood pressure with
swelling of the optic nerve behind the eye, called papilledema (grade IV Keith-Wagner
hypertensive retinopathy). This also includes malignant HTN of childhood.

The term "isolated systolic hypertension” refers to hypertension characterized by a systolic
blood pressure of =2 140 mmHg and a diastolic blood pressure of < 90 mmHg.
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The term “cardlac fibrosis” is defined as abnormally high accumulation of collagen and other
extracellular matrix proteins due to the enhanced production or decreased degradation of
these proteins. Biomarkers include BNP, procoliagen factors, LVH, AGE RAGE and CAGE.
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The term “embolic stroke” refers to a condition characterized by the formation of blood clots,
e.g., in the heart, when clots travel down through the bloodstream in the brain. This may
lead to a blockade of small blood vessels and causing a stroke.

The term “thrombotic stroke” refers to a condition where the blood flow is impaired because
of a blockade to one or more of the arteries supplying blood to the braln. This process
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Bi omar kers include PAl 1, TPA and platelet function.
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overall condition characterized by three or nore of

andpﬁeelqtéqmcm ‘ng criteria: 1. abdoninal obesity: waist

circunference > 102 cmin nmen, and > 88 cmin wonen;
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3. low HIDE thalesterol: kgoyegdl tegsemmbiL) Mimeh, andixssmmgRILIL 298 mmoi/L)
- rgressure(BP) 2 130 mrHg or diastolic BP 2 85 mmHg, or
hypertensive treatnent, high-density
4. high izt preEstres R dBe/85 enntg; and0 rrg/ dL, . fasting bl ood
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obesity: waist-to-hip ratio of > 0.90 in nen, and >
Metahali syndrmmrmay alsdbe rchglaptenzectény d@em;s impaited glucose tolerance,
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an é um. n-to-creatinine
abngﬂm‘tﬁﬁﬂ(ers i nclude proteinuria, TGF-$, TNF-a and

|ncI ude LDL, HDL and all the -
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3. central obesity: waist-to-hip ratio of > 0.90 in men, and > 0.85 in women and/or BMI >
30 kg/m®; and |

4. microalbuminuria: urinary albumin excretion rate = 20 pg/min or an albumin-to-creatining
ratio = 20 mg/g. Biomarkers include proteinuria, TGF-B, TNF-o. and adipohectin.

Biomarkers include LDL, HDL and all the endothsliat dysfunction markers.

The term “atrial fibrillation” (AF) refers to a type of irregular or racing heartbeat that may
cause blood to collect in the heart and potentially form a clot which may travel to the brain
and can cause a stroke.

The term “renal failure”, e.g., chronic renal failure; is characterized, e.g., by proteinuria
and/or slight elevation of plasma creatinine concentration (106-177 mrmol/L. corresponding to
1.2-2.0 mg/dL).
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The term "combination” of a renin inhibitor, or a pharmaceutically acceptable salt thereof,
with a NEP inhibitor, or a pharmaceutically acceptable salt thereof, and optionally at least
one therapeutic agent selected from the group consisting of a diuretic, or a pharmaceutically
acceptable salt thereof, and an angiotensin 1l blocker, or a pharmaceutically acceptable salt .
thereof, means that the components can be administered together as a pharmaceutical
composition or as part of the same, unitary dosage form. A combination also includes
administering a renin inhibitor, or a pharmaceutically acceptable salt thereof, and a NEP
inhibitor, or a pharmaceutically acceptable salt thereof, and optionally at least one-
therapeutic agent sslected from the group consisting of a diuretic, or a pharmaceutically
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5,659,111; No. 6,197,959 and No. 6,376,672, the entire contents of which are incorporated

herein by reference.
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In particular, the present invention relates to a renin inhibitor which is is a S—amlno-'y-hydroxy-

w-aryl-alkanoic acid amide derivative of the formula

)

wherein R, is halogen, Cy ghalogenaikyl, Cmalkoxy-CMalkyloxy or C,.gatkoxy-C.qalkyl; Rz is
halogen, Cyalkyl or C;4alkoxy; Rs and R, are independently branched Csealkyl; and Rg is
cycloalkyl, Cs.ealkyl, Cy.ghydroxyalkyl, Ci.salkoxy-C.alkyl, Cy.gsalkanoyloxy-C,.salkyi,
Ci.saminoalkyl, Cy.salkylamino-Cq ealkyl, C cdialkylamino-Ci.salkyl, C,.salkanoylamino-
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C atons. Exanples are fluoronethyl, difluoromethyl,

Astar hdidgenaleyieRmhy be liridao oolprandhel and prdiérablg cempaide 1 to 4 C atoms,

- esé rd}ﬁlg I1 %ﬁ ?Eét@%get%?ﬁﬂle%g%efhwgquew dlforo%%thfrl}ﬁ)y%ethyl
chloramestinyl atichitoramethgidtriahidropretiyk 2adhloroatioyiand 22, 21irifloordetiyl.
at ons. Exanpl es are nethoxy, et hoxy, n- and

As anpgl f%g meg) L'f< lﬁl@gli <§< qt?éﬁc%@ A0ld prg p %Qf#}g&éﬁprggq to 4 C atoms.

hex
Exbmalee laajmefhh&y, &fHosy\n- gmb u;propylmfyen-ab Iayud tbutyloky gentyloxy andy
he &%yespeci ally 1'or 2 C atons, and the al kyl group

g’? erably conprises 1to 4 Catons. Exanples are

met hoxynet h 2- net hoxye 3- nmet hoxypr opyl ,
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to QtaH9>é¥ LahY hor 8¢ 518?(1)5 eérﬂ\ﬂ'le alﬁYI %Hl@eﬁf%%w oorr]pnses 1 to 4 C atoms.
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anpl es are met hoxynet hyl oxy, 2-methoxyet hyl oxy,

A (ool e oSt et oy B H BTSSRy SERUmATlRPbly
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o ERSRUR! SEPABIOREONY, SRR FDR PG Ssghohexyioxy

prﬁxytdxymeihalbkw bpwm&metaylow e-pespyorysiicsoxyfanti @butyiexyéthiibyy.
wherein RL is 3-

" In a preferred embodiment, R, is methoxy- or ethoxy-Cy4alkyloxy, and R; is preferably
methoxy or ethoxy. Particularly preferred are compounds of formula (lll), wherein Ry is 3-
methoxypropyloxy and R, is methoxy.

As a branched alkyl, R; and R, preferably comprise 3 to 6 C atoms. Examples are i-propyl,
i- and t-butyl, and branched isomers of pentyl and hexyl. In a preferred embodiment, R; and
R, in compounds of formula (lll) are in each case i-propyt.



met hoxypr opyl oxy and R2 is nmethoxy. As a branched
alkyl, R3 and R4 preferably conprise 3 to 6 C atons.
Exarrpl es are i-propyl, i- and t-butyl, and branched

pentyl and hexyl. In a preferred
@(}gﬁéﬁﬁﬁé In conmpounds of formula (111) are%ﬁ%‘%“m
case i-propyl. WO 2006/ 086456 PCT/US2006/ 004401 -13 As
a cycloalkyl, R5 may preferaldly conprise 3 to 8
ring-carbon atons, 3 or 5 being especially preferred.

Sone exanples are cycl opropyl, cyclobutyl, cyclopentyl,

As‘é J;i@élggff : éﬂlﬁ&ﬁﬁﬁﬁse 3168 rifY-h®8h Lﬁﬂmé@br 5 being especially

I on be substltuted by one or nore sub

PredeiEs. SREARYIPIOSIAN BIOIBIPY, BYRHESI CYEIPREDI CyaiRha! and
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het'er ocycly an a
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cydochEdbycty 6APRIRe 1 to 6 C atonms. Exanples of alkyl
are liste herer n above. Met hyI et hyl, n- and

- and but are referred
s e By B 512y e i sar SRBrapsean e tRse! U SR Refasablg pemprise 1 to 6

C Eﬂ6@§ eERPleSSEMYl 5@ ligtet BeRirlabdl@.NWethySetifl, AXaRlRepyh €, i- and
dro>f%/bt hyl , 2- hydr oxypropyl, 3-hydroxypropyl,
t-bgtyl § PRferRdir oxybut yl, hydr oxypentyl and hydroxyhexyl
As a Cl. eal koxy- CL. eal kyl, R5 may be |inear or
Aslrgy gwmyaﬁiyleﬂamhp Y ligHa® upbran@fea rafb) |ppeferablmabrinpﬁ§a 2 toteoc 4toms.

t 4
Soigs RSB Aot s SR F, TRambRr ch +
hydtexgduiyh kydroxymehtyl hd, hyQroxgitexgl: met hoxybut yl ,  2-
et hoxyet hyl , 2-et hoxypropyl, 3-et hoxypropyl and 2-, 3-

e SRR s SAEAIBALSH e G i
corppm‘esrtatb G atomsrandeﬁre dikytl grodip Gred¢rably 2a0d G dtomal Iapmegarxamples
ard o iR OrGr i S tRBrooi e & S Befhproouy. 2

etrpxmﬂm @etbwptopyu 3-athdxydvopy; ang 263y ot 4rpthoxyksityh

Cl. eanmi noal kyl, R5 may be linear or branched and
r!\s%Ir ﬁ?lkér'iﬂlyﬁxf @"ga’lky? Rs %naér%eﬁlg%r?r %fghch%éor% a@k‘a%?lbfysgrﬁﬁ;?
preferably’ n@bums}ers 1 nd Gatogisiarg |ﬂwmllmb goup @eﬁf&rybly &g 4 C atoms. Some
1
S A e o e
butgmoylogyatiwl. gr oups and the al kyl group has preferably 2
to 4 C atons. Sone exanpl es are 2-net hyl am noet hyl ,

As¥ @LIaarmtankﬂnnms* b¥ linea? or| Iﬁhﬁbﬂed%hﬂ eetfémbry comprise 2 to 4 C atoms.
-ethylamnoeth : -netayamnoro

Some EXABPES REE" ﬁ@moewyi 2-of %‘E"ﬂvpaﬂﬁﬂ% Bu@yP' 4cagpinobutyl.
4- di met hyl am nobut yl .
As C,.zalkylamino-Cysalkyl and C,.edialkylamino-Cqealkyl, Rs may be linear or branched. The

alkylamino group preferably comprises Cy.salkyl groups and the alky! group has preferably 2
to 4 C atoms. Some examples are 2-methylaminoethyl, 2-dimethylaminoethyl, 2-
ethylaminoethyl, 2-ethylaminoethyl, 3-methylaminopropyl, 3-dimethylaminopropyl, 4-
methylaminobutyl and 4-dimethylaminobutyl,

As a HO(O)C-C,.salkyl, Rs may be finear or branched and the alkyl group preferably
comprises 2 to 4 C atoms. Some examples are carboxymethyl, carboxyethyl, carboxypropyl
and carboxybutyl.



As a HO(O C-Cl. eal kyl, R5 may be linear or branched and
the al kyl group preferably conprises 2 to 4 C atons.
Some exanpl es are carboxynet hyl, carboxyethyl,

. Lopyl and carboxybutyl. W 2006/ 086456
%@1’%@%@@/ 004401 -14 As a C sal kyl - O (O) C- ECT&2{5{004401
R5 may be linear or branched, and the al kyl groups
preferably conprise indepe‘n1d'€ntly of one another 1 to 4
C atons. Sone exanples are nethoxycarbonyl net hyl,

2- met hoxycar bonyl et hyl , 3-nmet hoxycar bonyl propyl ,

As a431gakmiso)oo@,rsmwynpmaybe nﬁahommﬂ@e naidtaé blk!yl grou
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ethomaimaﬁylliﬂylz 2-di net hyl et hyl , 2- or 3-car bam dopropy),
- or 4-carbam dobutyl, 3- '

As a?@tﬁ@aﬁ) &aik“n%h%)ﬁaeﬁ%ﬁ qr(%?nched and the atkyl group preferably

comiFrisea Phia 8iGiatedis e Some exampples afbcarbamldomethyl 2-carbamidoethyl, 2-

' carbéﬂ@?%%ﬁyﬁeﬁf toM gglﬁvﬁﬁ'ﬁoagpg"g 3 ?r4- CFéam:dobut:o.fl 3-

carbamitetZapethvipsdpy!, Blrcetfbarmiml-yz-dm&ﬂnwpropyl 3-carbamido-3-ethylpropyl, 3-

carodEB g prapl 5y 4 ey oen MRS Pabaniifo & 6502

dimethettivtyht Prefesaloly, Hsfisn?.-lcaibam(dol-az dinzetiiytethylhe fornula OH R4
MH HZN,,, N\H R O.O0 (IV) R2 Ra wherein R is ~
=Bt I - j t , .
Accci i JEGRRES RN St ¥yl raielonR BolFn oo of
formuladi ik bdvingtherioromld y defi ned as
ami no- 2, 2- di met hyl - 3- ox¢ :2\77/di (1-nmet hyl ethyl)-4
- hydr oxy- 5- ami no- 84,(44- p& NH,
nmet hoxy- propoxy) pheny m' e, dl so known as
specifically to be under st ood both as the’free base
and as a,5a her gof, especially a pharmaceutically
accept abl e2salt theréof, nost preferably a
¥ he "conbi nat 1 on
phamwetnlcalb'racce@able sgit thereoks Ghemicaly definedhas ?@a ﬁ(ﬁ)&(ﬁ)ﬁ(ﬁhNi%
amino-2,2-dimethyl-3-oxopropyl}-2,7-di(1-methylethyi)-4-hydroxy-5-amino-8-{4-methoxy-3-(3-

2(9), 4(S) 5(9), 7(S) - N-(3- R,

al i skirenRJ if Rot defipned
wneréﬁmHE srmétﬁ&@pﬁ;a}abxﬁ hgisﬁfﬁémo@ & h@&koemﬁe |éd|bFBp?l bRd
methoxy-propoxy)phenyli-octanamide, also known as aliskiren.

The term “aliskiren”, if not defined specifically, is to be understood both as the free base and
as a salt thereof, especially a pharmaceutically acceptable salt thereof, most preferably a
hemi-fumarate salt thereof.

A suitable NEP inhibitor which may be employed in the combination of the present invention
i8, 8.¢., a compound of the formula
R, O © By
HS-——CH;CH—C-—NH—CH———-((;Hz)n——|cl,——|=:1 W)

wherein



HS-CHZ CH CG-NHCH (CH2) CGRL M wherein WO 2006/ 086456
PCTI US2006/ 004401 -15 R2 is Cl1-C7 al kyl,
trifluoromethyl, optionally substituted phenyl or

- (opti onal | y substituted phenyl);

%@%@%ﬁ% Cl- Cral kyl, optionally substituted St’i’ﬁ%ﬂ““’“““““l
-(CH2) 1. 4-(optionally substituted phenyl); RL is
hydroxy, Cl-C7 al koxy or N'$12; n is an integer from1

to 15; or pharmaceutically acceptable salt thereof. The
term"optionally substituted phenyl" refers to a phenyl -

tsm,pCMkw,hnmmyomhyi ospbhally lsabsnmmsphénymd(wg,n (6pttonally
?@C&P ent selected from Cl- al kyl, Cl1-C4 al koxy,
sgﬂs e Lh?yWhl o, hydroxy, d, Br or F. Preferred
Rs & I8eitdgen, OIEEalkyh bplidnalyssubktitiited 'i!ihbrm ¢ sz?;ngpﬂd)ﬂally substituted

5 ounds wherein: R2 is benzyl; R3 is hydrogen; n is
Pt eger from1 to 9; Rl is hydroxy or

misafydmyg@,k«:ﬁdmcmyamagt abl e salt thereof. Further
pref e red IS 6‘{33 |l ective NEP inhibitor of formula (V)
"\A%?%WE?@ oRd "inthe literature as SQ 28, 603

orpmhﬁaaeumailﬁaca@tdbmﬁlthereﬁs is hydrogen; n is one; and
R1 is hydroxy. The preparation of selective NEP

The P bR sBbs b bt 1eierds b Bhitufirols wioh Fhe' iiBngtgpe

subsRatedmith Ncsubdt;tﬂém selzted Fom GarGyeys 0@ alkaky, Gyt Gaciikyitio NEP

h re of formula (VI) wherein R2 is
hydré’&i#’ﬁ&%?) thyI is disclosed by Delaney et al. in U S

Patent No. 5, 223,516. Further NEP inhibitors within the
Prefeﬂed[sehoﬁvetNE’ mh@germof fanmalat(Vpincludectamizousdsiybermits
%ﬂad in US. Patent No. 4,610,816, herein
|ﬁcorp

'at ed by reference, |nclud|ng in
Rs is hydrogen;

n is an integer from 1 to 9;
R4 Is hydroxy;
or pharmaceutically acceptable salt thereof.

Further preferred is a selective NEP inhibitor of formula (V) which is reported in the literature
as SQ 28,603 wherein: |

R; is benzyl;

Ra is hydrogen;

n is one; and

R, is hydroxy.

The preparation of selective NEP inhibitors of formula (V) wherein R; is other than
trifluoromethyl! is disclosed by Delaney et al. in U.S. Patent No. 4,722,810. The preparation
of selective NEP inhibitors of formula (V1) wherein R; is trifluoromethyl is disclosed by
Delaney et al. in U.S. Patent No. §,223,516.

Further NEP inhibitors within the scope of the present invention include compounds
disclosed in U.S. Patent No. 4,610,816, herein incorporated by reference, including in
particular N-[N-[1 (S)-carboxyl-a-phenylproplyl]-(S)-phenylalanyl]-(S)-isosefine and N-[N-
[((18)-carboxy-2-phenyl)ethyl}-(S)-phenylalanyl]-B-alanine; compounds disciosed in U.S.
Patent No. 4,929,641, in particular N-[2(S)-mercaptomethyl-3-(2-methylphenyl)-propionyl]-



particul ar
N-[N-[L1(S)-carboxyl -3-phenyl proplyl]-(S)-phenyl al anyl ] -
(S)-isoserine and N-[ N
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ni ne; conpounds disclosed in U S. Patent No:
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2006/ 086456 PCTI US2006/ 004401 -16 net hi oni ne; SQ
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- propanedi yl ]]-bis-(S)-nethionine, ,
Espbtigly-sohatre NEP-ighigitocsipciogee NH§-Hchrboxy-1-oxopropyl)-(4S5)-p-

: S ’ _ R
oo RSl 5l PRAGARL BT B850 5oy
oxopnpylbEShpdginenyiheadyimethyl)-4-amino-(2R)-methylbutanoic acid of the formulae
Qnyl ] - 3- am nobenzoi c
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- phenyl but yl ) - cycl opent
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3 w{ hi t hyl ) - 3- phenyl - '
pr opi onyl ] am ngd- s- cgprol actam and the conpounds
di scl osed i 3, particularly, gy 0
N- (2-acetyl thi onet hyl + 3- (2- et hyl phenyl ) pr gpi onyl ) - et h
i ortl er. Kpegefally s igihi bi tefs
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4
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respBEMRIND BY In)eatH Sdseh a PREMYECEMRAN afﬂéEFthlb s.élt ﬁ@réw PrifSrrdtRalis of
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| but'ano ac f the fornula N Nv 'j~0
the %omgqunplelf éqnulleﬂ/}lﬁjnciyd@wqi argypt ﬁr_nited to,a sodiumvsaltjdisclosela(?n u.s.
Patent No. 5,217,996; and a triethanolamine or a tris(hydroxymethyl)aminomethane salt
disclosed in WO 03/059345.

The subject matter relating to NEP inhibitors referred herein above, e.g., in U.S. patents and
EP, GB, JP or WO patent applications, is herewith incorporated by reference, especially the



respectively, or in each case, a pharmaceutically
acceptable salt thereof. Preferred salts of the
conpound of formula (VI) include, put are not limted

a sodlun1salt disclosed in U S. Patent No.
V@’%T 4¥. and a triethanol anine or a PCT/US2006/004401
trls(hydroxynethyl)aninonethane salt disclosed in WO
03/ 059345. The subject mat-ti@r- relating to NEP
Inhibitors referred herein above, e.g., in US. patents
and EP, GB, JP or WO patent applications, is herewth
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- conpound with th ignation E-4177 of the fornmula N
OH NON (MII) onpound wi th the designation
SC- 52458 of the f ng formul@ NN NN\ N and the
l‘{gnatl op=the conpound ZD- 8731 of

compound w th thje
the formul a WO 2008/ 086456 PCT/ 4S2006/ 004401 _19 NN
o0

(IX)

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



N N3~/ o( X) or, in each case, a pharnmaceutically
acceptable salt thereof. Preferred AT, -receptor
ant agoni sts are those agents that have reach the

st preferred is valsartan, or a
"Bﬁg&]ﬁlg%ﬁéu ically acceptable salt thereof. Pr @F@Wgﬁqof/,omﬁm
conbi nation according to the present inventi-on
conprises a renin inhibi tor?- e, g., aliskiren,
especially in the formof the henm(-fumarate salt
thereof, and a NEP inhibitor, e.g.,
N- ( 3- car boxy-1 - 0/ oRY opyl ) - (4S) p- prﬁnyl phenyl et hyl ) - 4-
am no- ( 2R) - met Ry Nyanoi ¢ aci d dthyl ester, or a
phar maceut i cal Iept abl e sal'\t reof; or
N- ( 3-car boxy-1
(4S) - p- phenyl pN

ret-byl ) - 4-_am 2R) nmet hyl but anoi ¢
acid, or a pharNaceuticyl | &t t hereof .
Preferred is alS0 a conbina df ng to the
present invention conprising—=& reni inhibitor, e.g.,

o, 3T e BB BB RS, ¢ e e - furmrate

N- ( 3- car boxy-1 - oxopropyl) - (4S) - phenyl phenyl nmet hyl ) - 4-
Prefeawed Ad+-f@Rptor antahohisie arentbose agents tbatﬁyah:e exh the mwarkat, most
k II or N-(3-
prefe?g?béc}%&%ﬁagﬁpr%’sgﬁf&? %@g %ﬁé“ﬁh 0] érﬁey%orfret hyl ) - 4-am no

-(2R) - et hyl but anoi ¢ acid, or a pharmaceutically
Prefesaliy ot copibinadian acaording:ithe amera invieotiant domprigesya renin inhibitor,

8.9., QW&G&? *é%géé?éub lrﬂﬁb‘i&m ofpﬁu?f’uﬁﬁaff@makfe HMiSRerBof Qﬂi?b 'R@F’ 1Hﬁ]b|tor

ordin I nven |onco r|S|n
& g nN'I(BrUQI’HOGY' -oaogrowihmséﬂrnhenylprwplmtyl)wyam:nm@@ m@mm@tanoac

i K0 A0 A AR o Bl RGO P
(4S)-am nwlmlwkylmeﬂw!)fﬂyarooozﬂzﬂ)rmetaw utammwd.eogtamharrmceatlcaﬂy :

ally acceptable salt thereof; or N (3-
acceﬂlgﬁ%o'%ﬁﬁ'lé %c?(opropyl )-(4S) -p- phenyl phenyl rret hyl ) - 4-am no

- met hyl but anoi ¢ aci d, or Ehar maceutical ly
Prefq;@gé‘bglg%a@oglgqnphqq@cg@mg tﬁi‘ﬂ? Riﬁs‘?éi‘ tj‘i"%ﬂt@ﬁ §PWPI'$""SbF fﬁﬂk’br

mh:bﬁ»‘orge g ‘éﬁ’ékﬁ@!‘i te%BeCIélﬁj t@theﬁ&ﬁf mﬁ@h@m;qahhwt@wﬁﬁé@tsi 8 I\Ei t
heréof. Preferred is also a combination accordi

inhibfgyee. B De@raarhonyd rﬁXParﬁpbiH@mhﬁngwlmww)mw'apt( )

meth§ibttancidatid lé'tﬂy?é‘steieépéfBhéhhﬁedtlealg%céﬂé% 84 thB®of; or N-(3-
em - funmar at € _sal her eof i nhi bi tor

caroR ORI A9 FORT BSOSty BTERE A PR DP AR, aca
pharBtdificalig Rbcepiild ¥ iHERBL bRd AciufetiR! &), h?&bﬁﬂorofhiaz@e
pharmaceutically accept abl e sal t thereof; or N-(3 VWO

Prefeznoe%% glgg gscgmgggho%sézc%gr In%ot present invention comprising a renin

inhibitor, e.g., aliskiren, especially in the form of the hemi-fumarate salt thereof, a NEP
inhibitor, e.g., N-(3-carboxy-1-oxopropyl}-(4S)-p-phenylphenyimethyi)-4-amino-(2R)-
rethylbutanoic acid ethyl ester, or a pharmaceutically acceptable salt thereof; or N-(3-
carboxy-1-oxopropyl)-(43)-p~phenyiphenylmethyl)-4-amino-(2R)-methylbutanoic acid, or a
pharmaceutically acceptable salt thereof; and an angictensin 1l blocker, e.g., valsartan, or a
pharmaceutically acceptable salt thereof.

Preferred is also a combination according to the present invention comprising a renin
inhibitor, e.g., aliskiren, especially in the form of the hemi-fumarate salt thereof, a NEP
ihhibitor, ©.9., N-(3-carboxy-1-oxopropyl)-(4S)-p-phenylphenyimethyl)-4-amino-(2R)-
methylbutanoic acid ethyl ester, or a pharmaceutically acceptable salt thereof; or N-(3-
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car boxy-t - oxopropyl) - (4S) - p- phenyl phenyl net hyl ') - 4- am no
-(2R) - et hyl but anoi ¢ acid, or a pharmaceutically

acce&t abl e salt thereof; a diuretic, e.g.,

“fﬂ/%?P 844561 ot hi azi de, and an angi ot ensin 11 BFHURWPE/004401

val sartan, or a pharnaceutically acceptable salt
thereof. As indicated heret2 above, the conpounds to be
conbi ned may be present as their pharmaceutically
acceptable salts. If these conpounds have, e.g., at

carﬂoﬁﬁ$on@mspﬁp§sygsgﬁ@ﬁﬁanenﬁm@myp}a efi‘a'ﬂn@-(QFg ﬂb\.'ﬁandx@ﬁéfd ora

| t
Phe G RIb ACOREAPIE Sal ther sk SIgHolc, B0, VGBS QIBFIOR 2R BN
engli3Rh 103KL6R e, Valskatlick B phaRReulealy ARBOR N bt &hNa

salts may fur er nor e be conmpound
ses, both a carboxy and an am no grou

As ‘ﬂ‘H‘é’*"‘%‘L‘P‘F’@'Q ﬁ@ﬁ%ﬁ W cavtRoyRdy nhecambingd may bg present as their

phamwenmwéweF ablé saks: elpthebé @onﬁéﬂdn&s AENG, 8lgs &t tbest m%ésicraenter
formof_ a so vat e, such as a i ncl t%eOt er

such,g$ R AMino g, they gan fqrm atclﬁ'éldldm"% ﬁ%@ttﬁ?"ﬁﬁz aﬁ'mtkﬂ’ 'Vu compounds

hawﬁﬁ bt 1884tHRE %cadtd?&xpmcﬁ? Rahpib COTH)I AR fEHP4IE Yfith bases.
naceut i cal _conpositions co i) arenin

Cor '%ﬁle?WFriQd’r‘te’ gt Saéts Shid rfﬂ%ﬂ?é’l‘]?" edg f@rﬁe&e t @ﬁpg@é@g%@wpﬂses, €.9.

botH 164rB&y; antlidn)anfind\glebp.al endopepti dase (NEP) inhibitor,
or a phar maceuti cal ly acceptable salt thereof; and

tiona eas ne th eutjc ent ted
Thetcﬁge%jﬁpaﬁ'ﬁz @gllly Itgqreéqﬁl%gpr? BE g'lgaeq]lp%l ylagceq;eﬁci%sgl S may also be
used normoEUSIeAd, | sucihas 8 PydrBlecr srludinglotier eblvemta dsdd) b.gain their
' iotensin Il receptor blocker (ARB), or a
Crys %ﬂ%ﬁmeutl cally acceptable salt thereof; and a
phar maceutically acceptable carrier. As disclosed
Furthemmrel, mb@menanwemomplonidebphanmaceuticaﬂabmposlilcms,compnsmg

0 SaBhbiiihieh o Rhaakplsbaly priaie S Rl oM T ummrate
(u) Na(riéutraireludugepltldaseqplEE’bmh}mtajr46§)a marmaceultlcally acceptable ealt thereaof;
ana BB AR B0 heralie el s Oh fhe b eRur b
(a) t lhadiwelic, opa pharmaceutically acceptable salt thereof; and

) 4 G o AU ERY et S B SR AR o oot

andWﬂﬂﬁ@d@uﬁcaﬂiﬁh&ceb%le&ﬁfmerand optionally at |east one
t herapeuti c agent sel ect ed fromthe group consisting of

i ur gr o | Qr ot
s o Betsi assA B ARy o BamedtE, R, pbteratiy nthe form o
the hergi-famarsé sail tlhlerebf andg arNEPeinlg‘jbltoerab ﬁ NF(Ba:arboﬂy 1a>xopropyl) (4S)-p-
rmaceuyti.c ) ept e salt .t
pheB AV EEh o aring EREPHARbGRRaR hoit B GRter Gt PP etcally
acceysiiile ssinthereoh or Nqsa:drﬁonjr-s-toedsmdpyl)t(@g)ap-lpaénylpheaﬂmethyi)-4-am1no—
nyveptijonal do for ual | SQ. .t
R RlERRR el e Bhchubal Boshidle i BHRRL R Sbafal) o
leas? 606 e ER4bic dYEnt sdBrBabidr wQjtoup consisting of a dturetlc e.g.,
hydrochlorothiazide, or a pharmaceutically acceptable salt thereof, and an angiotensin li
blocker, e.g., valsartan, or a pharmaceutically acceptable salt thereof, may be co-
administered as a pharmaceutical composition. The components may be administered
together in any conventional dosage form, usually also together with a pharmaceutically
acceptable carrier or diluent.



-21 The pharmaceutical conpositions according to the

i nvention are those suitable for enteral, such as oral
or rectal, transdermal and parenteral admnistration to

mamel s, i ncl udi ng man. For oral admnistragj th

WMPW&‘E&U cal conposition conprising a reni #'F’BSZOM%O‘“OI
inhibitor, in particular, aliskiren, preferably in the
form of the hem -funarate <2+ t hereof, and a NEP
inhibitor, e.qg.,

N- ( 3- car boxy-1 - oxopropyl ) - (4S) - p- phenyl phenyl net hyl ) - 4-

The %rﬁﬂcé@&l coﬂ‘@bﬁﬂér@%@é@ln? t@fHedmRhiivt ar8 Hicke su@éblélfor enteral,

har maceut i cal é acceptable salt er eof

SR8 50,0 T2 BRI S Ry BRI EeAYRS ki
man: F3Rdral&Rinfii bl'?aﬁoﬁ'iﬁé ﬁaﬁmbébutl@él c&npéﬂﬁﬁn%ﬁ@ﬁ&nhﬁ §|rb|Mn inhibitor, in

accept abl e salt thereof optionally | east one

partigulary 6'&&1?” erefgjably in the éq’rEbeé'EP ?Wﬁﬁ‘mﬁ@t@a&}h‘?@@n@%@ NE§
mhlbﬂér 8. gd'NJ{aeédrﬁoxyﬁl-&(opr ?ﬁ(@fﬁﬁeﬁylphé&lnﬁhwﬂ ar'mno -(2R)-

ar maceut | cal accep sal t
meﬂ@ibgta@p@@gi it oet O phargnageuticaly agentatie Sef thgrdt or N-(3-

carb@:hﬁf W’ﬁﬁ%ﬂ gﬁ&@%b%@thﬂ?hknﬁﬁ&?ﬁ?&eﬁmﬂérﬂlﬁ%cw 8 a

formo suspensi ons,

phartiapaiPely Scomeis 33t etohan Pevcoal = e ot erapitiecasnt

seleété‘@'frélh ehd gieBp cishfting b?&' divfstig, &.8PhRirschihéthiagitiatdra
capsul es conprisin e active redi ent toget her

I n
pharmapwt!cﬂsv ageeRiable §al?thgre@f anﬂ&ﬂ@@@'@"%nﬁéﬂth‘%@: 5 /pl§aRan, or a

pharfRB&Ut:Aly aceastabiE QA th@%o? lébﬁ’memoﬁﬁ ofsol@icns; squensrons
| ubri cants, stearic acid

| Ca, al cu
tablats, piYe<GaRRNISS, pilers. icesertising, Gt t Qosp paciels edhe blsﬁﬂ Freferreq

are tﬁﬂbts dnaReRtis c@ds%lés‘bbmbhé]ﬁ@{h% acfvedng re&@&ﬁ@?éthé‘ﬂvﬁﬂhuﬂjl dRU8hts,
l'icate, starch gaste gelatin tra

e.g. r#%%tq’ﬁ@r eAt1ORe. SUErose, JERNIP! c%ﬁ’@&kﬁﬁﬁ'{'?ﬁﬁ %@%’@FVS% Bprigants,
e.g. mkywalemhpytéérmacdpnﬁmagﬁesﬂmsbf@km saltlard/oH &Wleﬁe chol for

|n|c acjd or i

ar che
tabies Slgh RAEED Grd- RGtIeS B lcate SiBish PR, Gslatn, fagecanth,
metlmﬂemﬂ@dét Sodidirh %d@bﬁynﬁétﬁ‘yl@ﬂ@l@éé?é}ﬁf & polyﬂlhﬂﬁj’rrﬂiﬁb@ne, if desired d)
sitions referabl lguegus [ Eot %ﬂl c solutions

disiRTaTe S RBeS, ARET, SDIs I o5 1 SoditR sall ry AP aEBRLIDHLISS:
and/@f SRseBaints dBIdravits, iaeohe lapl ewsete:ﬁer§ um;&fmmm&mmh are

qgo& tions %933 sterilize [ or cmpt |
pref%ra? FARAS ‘%’E%'ﬁ; BPRSTRUFP ! O"Ss%r'e’\’bﬁUPP% Ages %PFYWQ@P”SY :

prepared! ifont faktp emaBont or sipendiordn pronoters, salts for
regul ating the osmotic pressure and/or buffers. In

ddi ti t he al,so,cont t her therapeutically
saidfgripgnficts i SRt S8uPERL B aTARls, A B REr e
stabmmngxrwbtﬁl@ ctr@rmmfyleg agents | solvtion pomotprs salisitor rgyulating the osmotic

o3 IR g SRS oo S Sl v

substargee dSaid tompbsitiahe Ragprepéret! hecading toecaniegttiedalenikisg,qmamulating

or 41§ %tt}%?g,ﬁegﬁgc'ﬁﬁ%g{] ﬁéﬁﬁi}.‘é@% A g&/‘,, Sﬁ%ﬁﬁgoyt 1-80%, of the

activierinirediental condition. Preferred dosages for the active
i ngredi ents of the pharmaceutical conbinations

The %?%’a?e‘gf tHe actitk ngéd%&%ﬂtdepwose e%& f%ﬁ&‘r% %H*ab Fridll 6t

t1ve dosagés, especia
administration, homeothermic species, age and/or mdividual condition.

Preferred dosages for the active ingredients of the pharmaceutical combinations according
to the present invention are therapeutically effective dosages, especially those which are
commercially available.



commercially avail able. WD 2006/ 086456

PCT/ US2006/ 004401 -22 Normally, in the case of ora

adninistratlon an approxi mate daily dose of from about
to about 360 ng is to be estinmated, e.qg., for a

“Hé? ¥f approximately 75 kg in weight. FO?CE&EﬁﬁﬁgP““

t he doses of aliskiren to be adm nistered to

war m bl ooded ani mals, incl-#di-ng nman, of approxi mately

75 kg body weight, especially the doses effective for

the inhibition of renin activity, e.g., in |lowering

Norn@ll? 94l tl'l%rc%é Hf &tal a'fh’nﬁmétféiﬂh %ﬂprﬁad‘ﬁe dail EPJH%Htof ftod-about 1 mg to

re erab y from abou t o about Bﬁ% . from
abouszéﬁq B939 hepsimatedng gafor adialien ofapnrexiaaiel 15 K‘éhlﬂ aveight.t o

4 single doses which nay, e.g., be of the same size.

For éa!ﬁhﬁﬁle' the dobéd &HaR8kireR by SarAiRRttred BIiarmYiodde8 aﬁﬁh&lé mcludmg
dose. The dose necessary for each individual can

man APPSR o kg Dol WaktsPRoiEl ErR0aes Gifedin e dpg @nibian of
renlnckfctehﬂ'ee gcﬁd Mﬁel’lﬁtﬁﬂ@éﬂ ﬁ@ésur@%?’e @6111 ﬁﬁélﬂ@ rﬁ@t@ébdﬁpé yt&erably

| evel doses conp

from gbeHtHg gto mm 1 Opagi 60 207 2?@1@9%99@@@3/ NE#ded pqgferably into 1

to 4 él é Bbdearvhichth&y, %rd e cﬁ‘ﬂ%a%é%’iié Ué%ﬁm? child?en Rcéive about half
| ets or capsul es npri si from about 20 ng

of the GaultAsie. 6 dbRp NG5S b PRITIPGHIE) G2 DETIOREETES Ceh ol

meagd?ﬂg "tﬂb sePif @oﬁ%ﬁaﬁn@ff ‘i’rfeaéﬂtrVe fnbl%'&!leﬁp AH4 aéjQ&eH% arPoptRRIM
00 and nost preferab go f rom about ’gﬁqto about

levels@mgfﬁgdosaaﬁvmprﬁeeﬁsd 75 MG 180 mgyer 3%%36\«“ 9Pt i cs,
preferred dosage unit forns are, e.g., tablets or

In th& a&sﬁetdfmpqﬁmeﬁdr@mgerre@d&age hhlof&m@atet e@ fﬁblét@ oa&msbleéo
' r ef rabl%ef rom about

com&%pque Qo deMyAbogt SEmgdo aout §0(?Zrﬁ‘go re&a%fo 1o aboutqs% mg to about

700 ﬂﬁy dév%ﬁ WhRé ?Fé?éraﬂly ﬂ'@ml dbolif ﬂfo&ﬁ%ﬁ:‘ aboBEG00THE, PideRost pRFEEbIR
gi o | ockers, .e.g., valsartan,

ensi n
fromépé“ts"l%ﬂ'g cpbeHt QOrQé“Q (ﬂdfﬁo igtergd 0P 2AME  dos age unit

form e.g., a capsule or tablet, and conprising a
In cals ©f gietids, P?dférkdedcfsagé uMﬁomi@araI e.g9tabits mlpgdﬂ@@&nmrislng,

.. B ARoUkS Pito sapitof g EBK I 6 6 2p B bedt pED. A

dallyiﬂﬁé o&IL5 oy, 02.5 yLordGtrhy 6f hyaachidiottiiszideiy pesterably @dmiristered.
hree times a day, starting, e.g., with a daily dose .

once&dazro my or 40 ng of an angi ot ensi nIl. receptor
bl ocker, e.g., valsartan, increasing via 80 ng daily
Angiatefsif UrreMtoribmcllﬁ@ ay., chﬂselmm, aredupplisdir e tgrm df@ seRéblery

dai |l y. Preferabl 0 n.l| ecep tor . bl er
dose8 i rory €31 atAvtule BEPRE AR EferRirn HBGPRYFaILe i amount
of annrigivtensiholé eeceptoBBlocier,ar.g. Litdn about 20 dgpalndut 320 g of salkartan, which
f d S . ‘ . '
mey BB PG et el ot S Tstetida SRe o itee
timesia t:ilaﬁ,rsmmg. ednvith eeddilp dosevaf 20mogior 40rhg ohan angictessin |l receptor
blockd? % § ISl rnChcreb&ifig Bh BDHY adilf 4G rRBr to 160 mg daily, and finally up
- 10 320 mg daily. Preferably, an angiotensin Il receptor blocker, e.g., valsartan is applied
once a day or twice a day with a dose of 80 mg or 160 mg, respectively, each.
~Corresponding doses may be taken, e.g., in the morning, at mid-day or in the evening.

The above doses encompass a therapeutically effective amount of the active ingredients of
the present invention,

Since the present invention has an aspect that relates to methods for the prevention of,
delay the onset of and/or treatment with a combination of compounds which may be



Since the present invention has an aspect that rel ates
to nethods for the prevention of, delay the onset of
and/or treatnent with a conbi nati on of conmpounds which

8 62006/086456 PCT/ US2006/ 004401 -23
adm ni stered separately, the invention al so rRITA¢806{084401
conbi ni ng separate pharmaceutical conpositions in a
kit form The kit may conprédse, e.g., two or three
separate pharnaceutical conpositions: (1) a
conposition conprising a renin inhibitor, or a

admiRRBFetPspUidtdlA I the/ indertien brb slated td cdnhtﬁﬁ@é%pa dpﬁarmaceuncal
acceptabl e carrier or | uent

har maceut.i cal |
°°m&§ﬁ‘86%5“t L‘B he it MaY comptise; §8» BVe OF thrqprsegarate

pharmaeémwﬁmpssadudm ﬁ?ﬁ%@hﬁéﬁltﬁ)ﬂ%h‘bfisﬁ@ﬁr@% inhRer, 8r a
ha rrr?éeutl cal | le carrier or diluent; and (3)

phan%gg;wy b |agc%aql%ﬁth§féef apg\a PRFERCEUticalyanceRtabla cpiigr of

dllueﬁtIr (Eﬁatd&ﬁpﬁélﬁéfpcd?ﬁm&ln‘gtd NP PhioRord b ﬁﬁérﬁlacélftlcél ly ace acceptable salt
rmaceut i cal acce&t abl e salt thereof

theregﬁ &F‘Gtaé'%t@i'"ﬂﬁcﬂt'@%éwp blgrcagien Audiivatte ang @PP‘}P“a"Y at least one
thera%éﬁtﬁﬁg%hi \ctdd fronh B g?@tfp co?t@ﬁtirfg_l_df hadiivesie of b %ﬁbr‘rr)aceutlcaliy

le carrjier or uent e anpunts 0O

IO 8 SRS A A AT I G LA 63 O S

there@f %H afﬁhﬁtnaéceurt%n@a@éma@le%faﬁm b GluehtS Tnafam&m%f (fhh ) and
conprises a contal ner for containin t he seﬁara

@) 3@0?Hﬁﬁéhﬁtu“ﬁw§' coradmministered saparatelyp BRNeficia) thgrageudic liegs) is

achlé\r@tiI Tﬁélﬁlkéﬁmpr%§ hRbMafacior Mﬁihé Eﬁ%rgeFéﬁfg &infifosons such as a
dosage forns .g., tablets) conprisin

dlwdgd Bottle 91'1&) dw@g? qurpaglgat wherela pﬁ(‘d’t qqmaytmepbqqm@nq athHralltygof

dosaBE RAHTRY. 8.9 tdb\'t@s)%ﬁipﬁﬁn? r. £d), 2 or 49N tANe kgl SRS han
orns, kit ‘'ma aln sep arate conp art’ments each
sepaing iecartv Reradipet-eoTRIBNG da%?@&é@mﬁhth@mtmﬁwnwm separate

commmntss&%h %@ﬂﬁkﬁb@ntaﬁ@ﬁ%@lefd%% whibh mam&oﬁap%est §§p§rate
kit is erein each indivjd

of a
dosas¥ F%'E"ér A“@éﬁ‘!‘&'ﬁr%“\'%%?“ﬁ $é@"§*€r’rpﬂﬁb P"'@?fetfhﬁﬂcéﬂ'ld""%b“s‘ef
contén@é Wr‘ﬁ)reé &h'nﬂré)ﬁhhl@t@”@ﬁd @t ﬂiﬂr@ E0 TG IE phannaceuttcal
ition (1) e _secon or, nore) tabl et
°°mI?R§H'BP Hiay Yy 5%9"939@1]9&!:@“9«& Y é‘rF?hPQS'aGGHT'Rf
commttioﬁ B! énd édalanéllwtheﬂth(re {orihdre) tabl )Qb(r@hszﬁ@ﬁ'@hamd&lutftal

comiRgF (e q veealdes Bheomasest Al Hléecaéw;f?@eé iagon flbe soparate

compdtiRAsatTRe kit mmqgl patuéularmvgnthgédae Whle-ﬁ tMebarm& gdrhpbnents are
rate conp
prefcishiy BRI SR A eSeTs Feshdp

B 0T e G OH A0 L3RRl Rt |
admuﬁ%t@ed atQdi ﬂfdrerﬂ RigsaRS |ﬁtﬁtv@rsﬁbr)whe@|rtm'at|@dd5ﬂtm mtivideal caknponents of

1t t It ti
the cPRInGlGT I CCRHHAR PESIbINA A8 ike Fo 7' deiBeibUvesyon o

kit majAe.quf €mngrishi ng physician. In the case of the i nst ant
invention a kit may, e.g., conprise: (1)
0 at*hﬁ!ﬁ@%@ﬁ@'hf@gﬁﬁve@m%'ﬁt Qf\ﬁéifla‘r?@@ﬁ@n @ﬂmﬁisﬂ'@rﬁfﬁgmﬂmﬂ?ﬁm »in

parﬂEﬂ?éFPéilsﬁi‘ré?g p%férﬁﬂy Th th@ WBrFH df Qﬂe hdnhl- furﬁ%ﬁd ﬁﬂ'tﬁéreof and a

aliskiren, preferably e formof the hem -fumarate
Dharg‘aP‘iU“Pﬁhfraééqptalﬁﬁ Barger %WHV%(!% adirs QP‘P%QGJQ"E& pt abl e

(2) a&Bhipb&itiorPéontirksing Al neutrBl ehdbpdphibladdqNEDS inh®tdH, e.g., N-(3-carboxy-1-
oxopropy!)-(4S)-p-phenyiphenylmethyl)-4-amino-(2R)-methylbutanoic acid ethyl ester, or a
pharmaceutically acceptabie salt thereof; or N-(3-carboxy-1-oxopropyl)-(4S)-p-
phenylphenylmethyl)-4-amino-(2R)-methylbutanoic acid, or a pharmaceutically accéptable
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or stable), renal insufficiency (diabetic and non- diabetic), renal fibrosis, potycystic kidney
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The invention furthernore relates to the use of a
conbi nation according to the present invention for the
manuf acture of a nedi canment for the prevention of,
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A combination according to the present invention comprising a renin inhibitor, or a
pharmaceutically acceptable salt thereof, can be administered by various routes of
administration. Each agent can be tested over a wide-range of dosages to determine the
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DQOCA-salt administration and for 5§ weeks thereafter).
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Chronic study procedure:

This procedure is the same as above except that rats are implanted with a radiotransmitter,
7-10 days prior to the unilateral nephrectomy and initiation of DOCA and salt. In addition,
rats do not undergo surgery for placement of femoral arterial and venous catheters.
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are placed on a high salt diet (8%) between 7 and 8 weeks of age. Drug treatment is
initiated at 9 weeks of age and is continued for 3 weeks. Drugs are administered once daily
by oral gavage but may also be given by other routes (e.g., intra-peritoneal, intra-venous, or
subcutaneous). Dahi salt-sensitive rats are randomized to receive one of the various
treatments specified above. Drugs are administered by oral gavage, once daily in the
morning for 3 weeks. Blood pressure (mean, systolic, and diastolic) and heart rate are
confinuously monitored, 24 hours per day for the fult duration of the study using
radiotelemetric procedures. All values depict 24 hour average responses for each animal
but data summarization may aiso be performed using other time intervals, for example,
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in addition to the cardiovascular parameters, weekly determinations of body weight also are

recorded in all rats. Treatments are administered in the drinking water, via daily oral gavage
or in osmotic minipumps as stated above. If given in drinking water, water consumption is
measured five times per week. Aliskiren and N-(3-carboxy-1-oxopropyl)-(4S)-p- ‘
phenylphenylmethyl)-4-amino-(2R)-methylbutanoic acid ethyl ester doses for individual rats
are then calculated based on water consumption for each rat, the concentration of_ drug
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extent. Therefore, the Examples herein are to be construed as merely illustrative of certain
aspects of the present invention and are not a limitation of the scope of the present invention
in any way.
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- Exanmpl e 1: Conposition of
base) uncoated tablets in,

Mo form 2
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28.25 24.08 31.545
- 4 3.53
15 14.67 14.175
0.5 0.8 0.53
1 1.5 147
100.00 100.00 100.00

Aliskiren hemi-fumarate 34.53
Microcrystalline celiulose 45.97
Poiyvinylpyrrofidon K 30 -
Crospovidone 17.5
Aerosil 200 1
Magnesium stearate i
Total % 100.00




Aerosii 200 4.800 1.500 1.500 1.800 Magnesium stearate
4.800 3.000 4.500 5.000 Total weight 480.000 300.000
300. 000 340.000 Conposition of aliskiren 150 ng (free
oated tablets in % by weight. Roll
w?%ﬁnggg%gg Dosage form 1 Dosage form 2 Dosagelri;%[rlsr%o%m'mm
t abl et Conponent Aliskirepn hens-funmarate 34.53 55. 25
55.25 48.75 McrocrystalT %ie cel | ul ose 45.97 28.25
24.08 31.545 Polyvinylpyrrolldon K30 - - 4 3.53
Crospovidone 17.5 15 14.67 14.175 Aerosil 200 1 0.5
Comp0sitiorCof 2Bskirbh d 5@ migu(ires base) anepaleditalilets il mgilnkddivibedinto

. 90_100. 00 100. 00 100. 00 VOO 2006/ 086456
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Total weight 480.00 300.00 300.00 340,00

Composition of aliskiren 150 mg (free base) uncoated tablets in % by weight (divided into
inner/outer phase).

Roller Dosageform1 Dosageform2 Dosageform 3
compacted
tablet
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Inner
Phase  Aliskiren hemi-fumarate 34.53 55.25 55.25 48.75
Microcrystalline cellulose  458.97 28.25 24.08 . 26.545
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phase Crospovi done 48.00 45.00 44.00 34.00
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4.80 1.50 1.50 1.80 Magnesium stearate 2.40 3.00 4.50
w%ozg&msa_@aﬁa' wei ght 480. 00 300. 00 300. 00 340. A0/ us2006/004401
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phase). Roller Dosage form™ Dosage form 2 Dosage form
3 conpacted tablet Conponent Inner Phase Aliskiren
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PolySiBylpyfdhbon K 30 6.000 12.000 24,000
Crospovidone 24.100 48.200 " 96.400

Aerosil 200 0.900 1.800 3.600
Magnesium stearale 2.500 5.000 10.000.
Total tablet weight 170.000 340.000 680.000
Opadry premix white 9.946 18.711 23.9616
Opadry premix red 0.024 0.238 1.8382
Opadry premix black 0.030 0.0517 0.2002

Total fim-coated tablet

. 180.000 357.000 706.000
weight .

The dosages forms 1, 2 and 3 may be prepared, e.g., as follows:

1) mixing the active ingredient and additives and granulating said components with a
granulation liquid; '

2) drying a resulting granulate;

3) mixing the dried granulate with outer phase excipients;

4) compressing a resulting mixture to form a solid oral dosage as a core tablet; and

5) optionally coating a resuiting core tabiet to give a film-coated tablet.

The granulation liguid can be etﬁanol, a mixture of ethanol and water, a mixture of ethanol,
water and isopropanoal, or a solution of polyvinylpyrrolidones (PVP) in the before mentioned
mixtures. A preferred mixture of ethanol and water ranges from about 50/50 to about 99/1
(% wiw), most preferrably it is about 94/6 (% w/w). A preferred mixiure of ethanol, water and
isopropanol ranges from about 45/45/5 to about 98/1/1 (% wiw/w), most preferably from
about 88.5/5.5/6.0 to about 91.5/4.5/4.0 (% w/w/w). A preferred concentration of PVP in the



M crocrystalline cellul ose 53.625 107. 250 214. 500
Pol yvi nyl pyrrolidon K 30 6. 000 12. 000 24. 000
Crospovi done 24. 100 48.200 96.400 Aerosil 200 0.900
00 Magnesium stearate 2.500 5.000
“%’o%g&stﬁggl et wei ght 170.000 340.000 680. 000 %’Bg’%"“"’“““’l
prem x white 9.946 16.711 %% 9616 (Opadry prem x red
0.024 0.238 1.8382 Qpadry¥prem x black 0.030 0.051
0.2002 Total fimcoated tablet 180.000 357.000 706. 000
wei ght The dosages forns 1, 2 and 3 may be prepared,
abovenamed mixtired tamges frdm aboutistg abh.a 3884 byweeightgpreférably fram about
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(2) malb B% EO%'ﬁi@a "?ra Jdtllelrbég drergter B} Bay Bb earied ovidyaisra-fal oyker -
Edntéﬁﬁémfﬁndep R@h8I6 %%Mer raams%qw may-Be E4triedSutlushg Y dryor e

pre erably from about '6 to about 22% Attention is
comm?%m "@Q;h'?qi@ Aoty BDIeh BIRSS et hods of granul ati ng,
drying and mxing enployed in the art, e.g., spray

lélBL(ﬂlﬁhtédafbdtablatsﬂ ui di zed bed, wet granul ation in a
%I gh-shear mxer, nmelt granulation, drying in a

fluidized-bed r*lr\j/e'r_,_mv nnlnafroo fall or tunble

Components Qom,posrlt;on Pér Unit (mg) Standards:

_ ~ Granulation _ ' ' '

Valsartan [— active mgredrent] 80.00 _

Microcrystalline cellulose/ 54.00 NF, Ph. Eur

Avicel PH 102

Crospovidone 20.00 NF, Ph. Eur

Colicidal anhydrous silica / 0.75 Ph. Eur/NF

colloidal silicon dioxide / Aerosil 200

Magnesium stearate 25 NF, Ph. Eur
_ Blending _ )

Colioidat anhydrous silica/ . 0.75 Ph. Eur/NF

colloidal silicon dioxide / Aerosil 200

Magnesium stearate 2.00 NF, Ph. Eur

Coating

Purified water ' .

DICLACK pale red 00F34899 7.00

" © 7 TTotaltabletmass 167.00

7 Removed during processing.



N

bl ender, conpressing into tablets on a single-punch or
rotary tablet press. The manufacturing of the granul ate
can be performed on standard equi pnent suitable for
' ranul ati gn processes. The manuf act ugi

“?*%g%h%and and the conpression of tabletsuégﬁg%@é%hggl
perfornmed on standard equi nt. For exanple, step (1)
may be carried out by a thﬂ?shear granul ator, e.qg.,
Collette Gral; step (2) may be conducted in a
fluid-bed dryer; step (3) may be carried out by a

The fifm-eeatédhtabletd may be (angfactomdt agnes fdibestder, tunbl e

bl ender); and step (4) may be carried out using a dry

A mixREBEERRUAR, ATEIR Ko oncRel bbb bih oPERBIOGR
anhydraus sificacolfaids) siiivanrdienidésAeraaila @00 cilicom divside and eraghesium
steardi§ s 88 s fiflen itkePehd el Gl Bldbon srdRina o Bhe
resultipg migture Is apain predmixed itha diffusien mixer, campa@ed’i aioller@ompRItor
and el Ve oudiL.a kF8BRED il 16 g RELARG P HESRAFS Hikoloical
anhydsous sfliga/collabdal silige, digide/ Adrosile @00 araadded iant therfinal Wandiie made
in a B hbefy th G ke Sihetbsed 172 oty it acting,gnd the
tablets areTepatediwithl afilmriyssingdiolack paeredvra paderaied nanocessi ng.

WD 2006/ 086456 PCTI US2006/ 004401 -37 The fil m coat ed

Exa%hﬁﬁrﬁ.c dl@?‘,lé{@nuf actured, e.g., as follows: A
rxture of valsartan, microcrystalline cellul ose,

crospovidone, part of the collojdal _anhydrouys

- si | i cafomporantial si | i conf Goropdsition Rer bisit (mg)20oStasdartie g h
‘ ' ‘, L Aalti(l)ﬁ%’_llqol Ul - - —
Valsartan [= active ingredient] | 160.00
Microcrystalline celiulose/ 108.00 - NF, Ph. Eur
Avicel PH 102
Crospovidone 40.00 NF, Ph. Eur
Colloidal anhydrous silica / 1.50 Ph. Eur/NF
colloidal silicon dioxide / Aerosil 200
Magnesium stearate 5.00 NF, Ph. Eur

o Blending . =~ - | - e
Colloidal anhydrous silica / 1.50 Ph. Eur/NF
colloidal silicon dioxide / Aerosil 200 '
Magnesium stearate 4.00 NF, Ph. Eur
Coating -
Opadry Light Brown QOF33172 10.00

“Total tablet mass - -330.00

The film-coated tablets are manufactured, e.g., as described in Example 3.
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m coat ed

Mncrb@r%é@inzé ce@%ogé’ one

_Eur

‘1%4.
IInt er nal

MpOST LT om Per
phase Val sa

p ]
Tan'40.00 |

rrrl'ry'ch-o'uri—e'e Ph. -

'Srluca , colloidal anhydrous
(Colloidal silicon dioxide)
[= Glidant]

Bh. Eur, USPINE

Magnesium stearate
[Lubricant]

USP/NF

_ Film coat:ng

Opadry brown OOF 1671 1

.40

Purified Water '

Total tablet mass

19944

" Removed during processing.

Opadry Composition:

’ The composmon of the Opadry“’ brown QOF16711 oolorlng agent is tabulated below.

Ingredient Approximate % Composition
Iron oxide, black (. No. 77499, E 172) 0.50 ~
l\ron oxide, brown (C.l. No. 77499, E 172 0.50
Iron oxide, red (C.l. No. 77491, E 172) 0.50
Iron oxide, yellow (C.l. No. 77492, E 172) 0.50
Macrogolum (Ph. Eur) 4.00
Titanium dioxide (C.l. No. 77891, E 171) 14.00
Hypromellose (Ph. Eur) 80.00

The film-coated tablets are manufactured, e.9., as described in Exampie 3.



(Colloidal silicon dioxide) = didant] Magnesium
stearate 2.00 USP/NF [= Lubricant] Crospovidone 20.00
Ph. Eur Disinte rant Mcrocrystalline cellul ose 124. 00
wd3h Bi ndi ng agent] External phase Sili
col ?dgq:d“g anhydrous, 1.00 Ph. Eur, USP/ NF @IIVPSM%/OIOMM
silicon dioxide) [= A dan%% l\/agnesi um st ear ate 2.00
USP/ NF Lubricant Film coatYhg Opadry(r) brown OOF
16711 9.40 Purified Water Total tablet mass 199. 44 The
conposition of the Opadry(r) brown 0OF16711 col oring
Examplpe (capsulés)bul at ed bel ow. Renoved during processing.
QOadty(r) Corrp03| tion: Ingredient Approxinmate %

Corpostiter—tor—oxde—hitael—{c )9, E 172)
’J 1
0 B0 L ISTRREER. b own (| COTRBSIT BRI ] . 50
Valshﬁé?ﬂ-—%thﬁhqng!’é&l@nl(]c I NO- gooyl, E 1/2) 0.50] Iron
e _Vvoll ow Zr492 FE 179\ Q.50 N Crogo| um
Microqoystalingroelidogsy T tam um {2®BPde (C.1. No. 71891, E
Cro | rr?co;at ed tablets are miniu!'Pactured e.g., 3s
Povideecr | bed i n Exanpl € 3. WD12606/ 086456
2006/ nn/l/lﬂ1 ’29
Magnesium stearate 1.30
Sodium fauryt sulphate 0.60
Shell o
Iron omde, red 0.123
(C.l. No. 77491, EC No. E172)
Iron oxide, yellow 0.123
(C.). 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
© Totalmass. . - ' [20950 -

The capsules may be manufactured, e.g., as follows:

Granulation/Drying:

Valsartan and microcrystallin cellulose are spray-granulated in a fluidized bed granulator with
a granulating solution consisting of povidone and sodium lauryl sulphate dissolved'in phriﬁed
water. The granulate obtained is dried in a fiuidized bed dryer. '

Milling/Blending:
The dried granuiate is milled together with crospovidone and magnesium stearate. The
mass is then blended in a conical srew type mixer for approximately 10 minutes.

Encapsulation: ‘

The empty hard gelatin capsules are filled with the blended bulk granules under controlled
temperature and humidity conditions. The fited capsules are dedusted, visually inspected,
weightchecked and quarantined until by Quality assurance depariment.
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“pr%ﬁ ﬂ@,@‘% ¢12.50 Magnesium stearate 1.30 Sod
su te 0.60 Shell Iron oxide, red 0.123
yellow 0.123 C. 1.

bl ack 0.245 C.I.

77491 EC No. E 172)
77492, EC No. E 172)

I ron
I ron

oxi de,
i-de,

@fﬂ!gﬁg&t}fmm

No..

77499, EC No. E 172) Titaniumdioxide 1.540 GCelatin

74.969 Tot al rrass

| ows:

%ﬁguﬁ glgétl,qe%,i as fol
al sartan and m crocrystal lin cellul ose are

spray- nranul ated in.a flil

dized bed aranul at or

. 209.50 The capsul es may be
G anul ati on/ Dryi ng:

wth a

granul aﬁomgorsejﬁmtu on consi

T 4r'eed

is dri

v

SEamppstion Fev Utib (reg)a
LB £l uidi zed be

hd sodi um
The
] dryer.

MicMchidﬂmé BeiRiisBeng:
CrOﬁﬁgvgdqng then blended in a

Th_e dari

eéAPcal

e0.2qr anul ate 1s m I

srew type m

ed
ate. The
xer for

oXiTmatery 1O T nutes.
har gelatin capsules are

]25.64

apsurattom.

ed wth the blel

Magrresiuni sisarateder control | ed

I'Tl

2169n'perat ure and hu

PR~ 2N

enpty
nded bul k
mdity

503"1'{2?@99 égp"a%u ght checked

74

" ol
€S—t1=€ upuuot o\,

guar anti ned unt

/isual ly
| by

Qual Tty assigance depart m
‘DCT/ 1US20067 004401 = 40-

et .

VO 2006/ 086456

Iron oxide, red . 0.123

(C.l. No. 77491, EC No. E172)

Iron oxide, yellow 0.123

{C.I. No. 77492, EC No. E 172)

Iron oxide, black 0.245

(C.l. No. 77498, EC No. E 172) '

Titanium dioxide 1.540

Gelatin 74.969
“Total mass - 342,09_ )

The capsules-are manufactured, e.g., as described in Example 6.

Example 8 (hard gelatine capsules):

_ Components - Composition Per Unit (mg)
Valsartan [= active ingredient] | 80.00 '
Sodium laurylsulphate 0.60
Magnesium stearate 1.30
Povidone 12.50
Crospovidone 13.00
Microcrystalline cellulose 2110
Total mass. 130.00




Exanpl e 7 (capsul es): Conponents Conposition Per Unit
(nmg) Valsartan'[= active ingredient] 160.00
M crocrystalline cellulose 50.20 Crospovi done 26.00

' 25.00 Magnesium stearate 2.60 So
w§§¥{dﬁﬂ§{l§6 1.20 Shell lron oxide, red 0.123 qié‘%gzﬁ%foﬂm
77491, EC No. E 172) Iron oxide, yellow 0.123 C.I. .
77492, EC No. E 172) Iron-d%irde, black 0.245 C.I. No.
77499, EC No. E 172) Titaniumdioxide 1.540 GCelatin
74.969 1 .Total mass ... 342.00 The capsul es are
Exa Uf(ﬁéﬂjlglégqn clpdilles):as described in Exanple 6. Exanple
@ ( ﬁard geI atine capsul es) Corrponent s Conposition Per
ent] 80. 00 Sodi um
e 1.30 Povidone

i 6 MTcrocrystdl | i ne cel | ul ose
8 88 WD 2006/ 08645
1410.00 Exanpl e 9 (hard gel atin

A _ o Unit (ng)

Sodium laurylsulphate 1.20

Magnesium stearate 2.60

Crospovidone 26.00

Total mass | 265.00.

Components (1) and (2) are granulated with a solution of components (3) and (4) in water.
The components (5) and {6) are added to the dry granulate and the mixture is filled into size
1 hard gelatin capsules.

All publications and patents mentioned herein are incorporate by reference in their entirety
as if set forth in full herein. :



Val sartan [= active Ingredient] 80.00 Mcrocrystalline
cellul ose 110.00 Povidone K30 45.20 Sodi um

| auryl sul phate 1.20 Magnesium stearate 2. 60

Crospovi done 26.00 Total mass 265. 00 Conponents (1) and
(2) are granulated with a solution of conponents (3)
and (4) in water. The conponents (5) and (6) are added
to the dry granulate and the mxture is filled into

si ze
patents mentioned herein are-édBeorporate by reference
intheir entirety as if set forth in full herein. -42-
THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWGS: 1 A
CPARIOLAIMS DEFINING FHEIINVENTIOR AREASIFONIOWSt or, sel ected
froma conpound of the fornula OHR4A H H2N,,, NR5

R1

1 hard gelatin capsules. Al publications and

O (Il'l) RR3R2 wherein R, is hal ogen,

C1. 6halcogeinatidcydompgadingal koxy- C, _6al kyI oxy or

S el oy e RS oo ket TP e

C3. 5alkyl; and R5 is cycl oal kyl (optl onal |y substituted

by one or nore substituents

0oXxo,

t hi ol ,
6al kyl, CL.6hydro
eal kanoyl OoXy- CL.
6al kyl am no- C1,

Cl.
Cl.
C .

Cl.
Cl.

Cl.

2.

elfct ed from al kyl, hal o,
k! am no, di al kyl am no,
I‘pest erocyclyl),
& koxy- Cl. 6al kyl,
: C1. Bani noal kyl, (mn
gyl , RC1.  6di al kyl ani no- CL. Bal kyl ,

hydr oxy, al koxy, am no,
al kylthio, nitro, 3

sal kanoyl am no*C1. 6a| kyI HO( O) C- C1. 6al kyl ,
6al kyl - 0- (O) C- C1. 6al kyI H2N- C( O - C1. 6al kyl ,

6

awll%reun'_&\l_ IS hglogce% %, shaYogenalkyq Cmgl%)t()}-/&)_s%[l\aloxy or Cysalkoxy-Cs.

salkyl; Ry is halogen, Cq,alkyl or Cy.4alkoxy; R; and R, are independently branched
C;salkyl; and R; is cycloalkyl {optionally substituted by one or more substituents
selected from alkyl, halo, oxo, hydroxy, alkoxy, amino, alkylamino, dialkylamino,
thiol, alkylthio, nitro, cyano, and heterocyclyl), Cy.salkyl, C,.ghydroxyalkyl, Cs.¢alkoxy-
Cisalkyl, C,salkanoyloxy-C,ealkyl, Cisaminoalkyl, C,.galkylamino-Cigalkyl, C,.
gdiatkylamino-C,.salkyl, C,.salkanoylaming-C,ealkyl, HO{O)C-C,salkyl, C,galkyl-O-
(0)-C-C,ealkyl, H,N-C(O)-C,salkyl, C,galkyl-HN-C(O)-C,.¢alkyl or (C,salkyl);N-
C{Q)-C, salkyl; or a pharmaceutically acceptable salt thereof;

(i) a neutral endopeptidase (NEP) inhibitor selected from N-{3-carboxy-1-
oxopropyl}-4(8)-p-phenylphenylmethyl)-4-amino-(2R)-methylbutancic  acid  ethyl
ester, or a pharmaceutically acceptable salt thereof or N-(3-carboxy-1-oxopropyl)-
{48)-p-phenylphenylmethyi)-4-amino-(2R}-methylbutanocic acid, or a
pharmaceutically acceptable salt thereof;

and optionally at least one therapeutic agent selected from the group consisting of
(a) a diuretic, or a pharmacedutically acceptable salt thereof, and
{b) an angiotensin I receptor blocker (ARB), or a pharmaceutically acceptable

salt thereof.

A combination according to claim 1, wherein the renin inhibitor is a compound of

formula (IIt} having the formula



C(O-C1_6al kyl; or a pharnmaceutically acceptable salt
thereof; (ii) a neutral endopeptidase (NEP) inhibitor
sel ected from N (3-carboxy-| -
oxopropyl)-4(S)-p-phenyl phenyl net hyl ) - 4- am no- (2R) - net h
yl but anoic acid ethyl ester, or a pharnmaceutically
acceptabl e salt thereof or N-(3-carboxy-I|-oxopropyl)-
(4S) - p- phenyl phenyl met hyl ) - 4- am no- ( 2R) - net hyl but anoi ¢
acid, or a pharnaceutically acceptable salt thereof;
and optionally at |east one t.lagrapeutic agent sel ected
fromthe group consisting of (a) a diuretic, or a
pharmaceutically acceptable salt thereof; and (b) an
angiotensin Il receptor bl omker, (ARB),, or a
pharmaceutical Iy accephabl eofin, 2. A
conbi nation according to erdin the renin
inhibitor is ah forrula (I1PI) haV|ngthe
formula -43- HRF H\ A HA, XNZ R ~0 (v R
| R3 wherein RR, -rretpﬁoxypr opyl oxy; R2 is nethoxy;
and R3 and R4 are isopropyl; or a pharmaceutically
acceptable salt thereof. 3. A conbination according to
C wakrginl Ryvie 8 enathdxigeropgdyn R, dimfettony; ardl B, andriiyuate istpropyl, or a
ceuti cally acceptable salt

tﬁé?fg‘afeuggalﬁfﬁcﬁ%?%'?]51'{1Bﬂegccor ding to claim2, wherein

the compound of formula (I\/) isinthe formof the

fumarat e salt nati.on ccor
3 an$) GHY '°'2:|"=‘8‘f‘ﬁ‘&'"& 8’3'5‘ iﬁ‘l@\eéﬁ"}u[‘)\%h&m&. thiafey & F's°°m%°“”d of
h}mln'nOIahI orot hi azi de, or a pharmaceutically acceptable
salt thereof. 6. YA‘ combi nati on according to any one of
claims | to 5 wheyein the angioterRsin Il receptor is
val sartan, or a pharmaceuticall §Ha cep,l',abIQ!* sal t

thereof. 7. A pharrmaceuti cdlNg ¥n_eonpri si ng:
sel ected fromia c

(i) a renin inhibitof, jound of the
formul a

or a pharmaceutically acceptable salt thereof.

4. A combination according to claim 2, wherein the compound of formula (V) is in the
form of the hemi-fumarate salt thergof.

5. A combination according to any one of claims 1 to 4 wherein the diuretic is
hydrochlorothiazide, or a pharmaceutically acceptable salt therecf.

6. A combination according to any one of claims 1 to 5 wherein the angiotensin Il
receptor is vaisartan, or a pharmaceutically acceptable salt thereof,

7. A pharmaceutical composition comprising:
(i) a renin inhibitor, selected from a compound of the formula



TSV, ' ¢ s ot bt e

-44- HZN,, OHRA RS R O (Ill) RR3 z wherein R is
hal ogen, Cl1_6hal ogenal kyl, Cl4al koxy- Cl. 6al kyl oxy or
Cl. 6al koxy-Cl. ,alkyl; R2 is halogen, Cl.4alkyl or

Cl. 4al koxy; R3 and R4 are independently branched

C3. 6al kyl; and R5 is cycloal kyl (optionally substituted

by one or nore substituents selected from al kyl, halo,

oxo, hydroxy, al koxy, am no, al kylam no, dial kyl am no,
thiol, alkylthio, nitro, cyano, and heterocyclyl),

Cl. 6al kyl , C1.6hydroxyal kyl, .@4.6al koxy- Cl1. 6al kyl,

Cl. fi al kanoyl oxy-C1. fi al kyl, C1. 6am noal kyl ,

Cl. 5al kyl am no-C, . 6al kyl, Cl. 6dial kyl am no- Cl. 6al kyl

C, . 6al kanoyl ani no- C, _6al kyl, gdO(&) C- C, . 5al kyl ,

C .8alkyl-O (O-CC,. Sahj{‘yl H2N- Cf|O) - CL. 6al kyl ,

C .fialkyl-HN-C(O-C, . 6al kyl . OBl kyl ) zN-

C(O -Cl. 6al kyl ; dgn.a-Rhargpceutical |y acceptable salt
thereof; (ii) a neu erddopepti dase (NEP) i nt¥ bitor

sel ected from N (RB<cefboxf| -

oxopropyl)-4(S) - p- phenyl phenyl net hyl ) - 4-am no- (2R) - net h

yl butanoic acid ethyl ester, or a pharnaceutically
accepivhgreR RAlst halbgne @, sKillogtindiBy, COJBRYYY-C salkyloxy or Cisalkoxy-Cy.

1- oxopropyl ) - (4S) - p-.phenyl phenyl net hyl ) - 4-am no- ( 2R) -

Lyl epthels haledenl oh A arth el 40 Ry s dedegesdenty Bianced
sal t t cn@rk@@fahg &’]gds @pt%l?]a]mkdpﬁoﬁdlly |se§éti:u_tétﬂ By ]{oh@ roR.[pé isGbstituents
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GPur ctSeb e Skl M) BT AROBHHRIG Agfmind. diakylamino,
t her emiial, aKyfhi6, Mitrd@ By#1d0 bed IRerotyclyl), CRERYAL Of shplroBaayl, C,.salkoxy-

(ARB),. 0 har maceut i cal ccept a alt thereof,
na aComivrmEralieaeny- ol 26 sahpdale e S savigino-Cadlig, C.
phar ngsekylantfd-CLaikn ST lsalkdhoRafiiodd Ralk§l0 HO(@)CVC{sdMyE T Clstikyl-O-
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(1V) C(0)-C,.qalkyl; or a pharmaceutically acceptable salt thereof;

(ii) a neutral endopeptidase (NEP) inhibitor selected from N-(3-carboxy-1-
oxopropyl)-4(S)-p-phenylphenyimethyl}-4-amino-(2R)-methylbutanoic  acid
ethyl ester, or a pharmaceutically acceptable salt thereof or N-(3-carboxy-
1-oxopropyl)-(4S)-p-phenylphenytmethyi)-4-amino-(2R)-methylbutanoic
acid, or a pharmaceutically acceptable salt thereof;

and optionally at least one therapeutic agent selected from the group consisting of

{(a) a diuretic, or a pharmaceutically acceptable salt thereof; and
(b) an angiotensin Il receptor blocker (ARB), or a pharmaceutically acceptable
salt thereof,

and a pharmaceutically acceptable carrier.

8. A pharmaceutical composition according to claim 7 wherein the renin inhibitor is a

compound of formula (1) having the formula
OH Ry

H)grmz
o}

(v)




Rz R3 -45- wherein R is 3-nethoxypropyloxy: R2 is

met hoxy: and R3 and R4 are isopropyl; or a
pharmaceutically acceptable salt thereof. 9. A

phar maceuti cal conposition according to claim?7,
wherein the renin inhibitor is a conmpound of fornula
OHOH 111 HyN,, N, 6 0~ 00 or a pharmaceutically
acceptable salt thereof. 10. A pharmaceutica
conposition according to claim@8, wherein the conmpound
of formula (IV) is in the fogpof the hem -fumarate
salt thereof. 11. A pharmaceutical conposition
according to any one of clainms 8 to 10, wherein the
diuretic is hydrochl orothiazide, or a pharmaceutically
acceptable salt thereof. 12. A pharnaceutica

cwhgrewi R @nS-ate&errﬂ@flw Bnys mathoyr apdfRnandg Ry @re isopropyl; or a

V\ﬁ%ﬁ, | receptor is valsartan, or a
pha rnggbe%??gaefwacceptgbb%é salt thereof. 13. A

phar maceut i cal conposition according to any one of

? pﬁaﬁr?ac@gtlcfapéorﬁﬁb?ltloﬁ LEAeRIM 18rtidhh 7, Wﬁér"é)h th8 ferfi MBibitor is a
of and/or treatnent o di sease or a condition

neapaued obprmdagi ot ensin |1 and/ or neutral

endopeptidase activity. 14. A pharnmaceuti cal

conposition according to claim 13, wherein a disease or

a condition rred||at ed by angiotensin 11 and/or neutral

endopept i dase act |Lty IS sel ecordyfToOm tdpe group

consi sting of hypeltension, ai Imre | eft .

ventricul ar dysfunctj on, ené mcti on,
S ophi c @ar opat hy,

supraventri cul ar and

di astolic dysfuncti d
di abetic cardiac nyoq

ventricul ar arrhyt hrg-ass al fibrillation, cardiac
fibrosis, -46- atrial flutter, detrinental yascul ar
renodel i ng, plaque stabilization, myocardial infarction
and its sequel ae, atherosclerosis, angina pectoris,
rthdrr%éguftlbéﬂg%Béébtabfeed&ﬂkhé‘ré&?f osis, polycystic kidney
di sease, type di abetes, netabolic syndrone, secondary
al dosteronism prinmary and secondary pul nbnary
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refin ,_end- st age..renal
? 1t R ar aceutlrt]':al composition according to any one of claims 8 to 10, wherein the

diuretic is hydrochlorothiazide, or a pharmaceutically acceptable sait thereof.

12, A pharmaceutical composition according to any one of claims 8 to 11, wherein the
angiotensin |l receptor is valsartan, or a pharmaceuticaily acceptable salt thereof.

13. A pharmaceutical composition according to any one of claims 8 to 12 for the
prevention of, delay the onset of and/or treatment of a disease or a condition mediated by
angiotensin |l and/or neutral endopeptidase activity.

14, A pharmaceutical composition according to claim 13, wherein a disease or a
condition mediated by angiotensin I and/or neutral endopeptidase activity is selected from
the group consisting of hypertension, heart failure, left ventricular dysfunction, endothelial
dysfunction, diastolic dysfunction, hypertrophic cardiomyopathy, diabetic cardiac
myopathy, supraventricular and ventricular arrhythmias, atrial fibrillation, cardiac fibrosis,



di sease, mgraine, peripheral vascul ar di sease,
Raynaud' s di sease, lum nal hyperplasia, cognitive
dysfunction, glaucoma and cerebrovascul ar di sease. 15.
Use of a conbination conprising: (i) a renin inhibitor,
selected froma conmpound of the formula OH R4 HZN,, R
5 R 0 (lIIl) Rf26 wherein R, is hal ogen,
C, . 6hal ogenal kyl, C, . 6al koxy-C, . 6al kyl oxy or
C, . 6al koxy-C,. 6alkyl; R2 is hal ogen, C1.4al kyl or
Cl. 4al koxy; R3 and R4 are indegendently branched
C3.6alkyl; and R5 is cycloal kyl (optionally substituted
by one or m)re substituents selected from al kyl, hal o,
oﬁﬁlall hly rarn@“tﬁ%culﬂ”ﬂeﬁ\‘adelﬁb kMIE@J@ £tQiliZAkisH, K’M){ }fHP infarction
nitro, cyano het er ocy
Can@a1sk§qquelge gﬁlpms@g@glpkypgm@peggmq(orgpal 1(1,suf&cd¢qu| renal fibrosis,
a X 6a I, g N
polgbﬂ%\li‘ gerg]x%,g }éasgése ty{éh‘ 2 Cdia SiEN kylﬁlcnos%dr%m? kyslecondary
cald@aqer@aﬁawmmaﬁb -apd mpm PPI(RU@@- ypedensigp, nephrotic ‘syndrome,
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yl but anoic acid ethyl ester, or a pharmaceutically
acceptabl e salt thereof or N-(3 car boxy-
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t hyl by anoi C. r M abl e
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agent sel ect ed fromthe group consisting of -47- (a) a
diuretic, or a pharmaceuticaldy gcceptable salt

thereof; and (b) an angi ghensi n Hecept or bl ocker

(ARB), or a pharnmaceuticafl” ept’abke salt thereof,

and a pharmaceutimal cceptabl e carrier; for the

manuf acture of a ne anerft for the preventio#of,

del ay the onset of ~arg? or ®reatnent of a disease or a
condi ti on nedi at ed by angiotensin Il and/or neutral
endopepti dase activity.

wherein R, is halogen, C.ghalogenalkyl, Cssalkoxy-Ci.salkyloxy or Cigsalkoxy-C,.

salkyl; R; is halogen, C,..alkyl or Cy.4alkoxy; R; and R, are independently branched
Casalkyl, and Ry is cycloalkyl (optionally substituted by one or more substituents
selected from alkyl, halo, oxo, hydroxy, atkoxy, amino, alkylamino, dialkylamino,
thiol, alkylthio, nitro, cyano, and heterocyclyl), Cgalkyl, C,shydroxyalkyl, C,.;alkoxy-
Ciealkyl, C,salkanoyloxy-C,.ealkyl, Cigaminoalkyl, C,salkylamino-C,galkyl, Ci.
edialkylamino-Ciealkyl, Ci..alkanoylamino-C,ealkyl, HO(O)C-C.salkyl, C,.ealkyl-O-
(0)-C-Ciqealkyl, HN-C(O)-Cygalkyl, C,salkyl-HN-C(O)-Cysalkyl or (C,salkyl),N-
C(0O)-C, salkyl; or a pharmaceutically acceptable salt thereof:

(i) a neutral endopeptidase (NEP) inhibitor selected from N-(3-carboxy-1-
oxopropyl)-4(S)-p-phenylphenyimethyl)-4-amino-(2R)-methylbutanoic  acid
ethyl ester, or a pharmaceutically acceptable salt thereof or N-(3-carboxy-
1-oxopropy!)-(48)-p-phenylphenylmethyl)-4-amino-(2R)-methylbutanoic
acid, or a pharmaceutically acceptable salt thereof:

and optionally at least one therapeutic agent selected from the group consisting of



16. Use according to Caim15, wherein a disease or a
condition nediated by angiotensin Il and/or neutra
endopeptidase activity is selected fromthe group
consisting of hypertension, heart failure, left
ventricul ar dysfunction, endothelial dysfunction,
diastolic dysfunction, hypertrophic cardi onyopat hy,

di abetic cardi ac nyopathy, supraventricular and
ventricular arrhythmas, atrial fibrillation, cardiac
fibrosis, atrial flutter, detdimental vascul ar
renodel i ng, plaque stabilization, nyocardial infarction
and its sequel ae, atherosclerosis, angina pectoris,
renal insufficiency, renal fibrosis, polycystic kidney

s AR AL W R T e
hyper {bdnsi cam, angepdnsiot |l eceptorchiaoker, (ARBA e tai pharmeadeutiqally Agceptable
gl omer ul onesggm%#qﬁ scl eroderma, gl omerul ar scl erosis,

proteinuria 'mary renal disease, renal vascul ar
hame a tphasnasayticdheaeeptablieatarriea fort thy mapwticiiregba medaament for the
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ynaud' s 'drsease, Fumidha yperplasia Ive

dgrgietansin band/g rauvdmdwmtrme@bh\mascul ar dl sease. 17.

Use according to claim15 or claim 16, wherein the

renin inhibitor is a conpound of formula (II1) having

t19e f UsenicacrdmgRa Fiairy 15, wiergipNa disemse orRe @ndition \edigted by
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ventrisiar naferwthmiasa| atnal dbdliatiers agdiag brog.ip,eatggif flutter, detrimental

vascular remodeling, plaque stabilization, myocardial infarction and its sequelae,
atherosclerosis, angina pectoris, renal insufficiency, renal fibrosis, polycystic kidney
disease, type 2 diabetes, metabolic syndrome, secondary aldosteronism, primary and
secondary pulmonary hypertension, nephrotic syndrome, diabetic nephropathy,
glomerulonephritis, sclercderma, glomerular sclerosis, proteinuria of primary renai
disease, renal vascular hypertension, diabetic retinopathy, end-stage renal disease,
migraine, peripheral vascular disease, Raynaud's disease, luminal hyperplasia, cognitive
dysfunction, glaucoma and cerebrovascular disease.

17. Use according to claim 15 or claim 16, wherein the renin inhibitor is a compound of

formula (Hl) having the formula

v

wherein R, is 3-methoxypropyloxy; R; is methoxy; and R; and R, are isopropyl; or a
pharmaceutically acceptable salt thereof.
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19. Use according to claim17, wherein the conmpound of
formula (IV) is in the formof the hem -fumarate salt
thereof. 20. Use according to any one of clainms 15 to
19, wherein the diuretic is hydrochl orothiazide, or a
pharmaceutically acceptable salt thereof. 21. Use
according to any one of clains 15 to 20, wherein the
angiotensin Il receptor is valsartan, or a
pharmaceutically acceptable salt thereof. 22. A

conbi nati on, conposition, or -48e according to any one
of claine 1 to 21 substantially as hereinbefore
descri bed.

18. Use according to claim 15 or claim 16 wherein the renin inhibitor is a compound of

formula

OH

or a pharmaceutically acceptable salt thereof.

19. Use according to claim 17, wherein the compound of formula (V) is in the form of
the hemi-fumarate salt thereof.

20. Use according to any one of claims 15 to 19, wherein the diuretic is
hydrochiorothiazide, or a pharmaceutically acceptable salt thereof.

21, Use according to any one of claims 15 to 20, wherein the angiotensin Il receptor is
valsartan, or a pharmaceutically acceptable salt thereof.

22. A combination, composition, or use according to any one of claims 1 to 21

substantially as hereinbefore described.



